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We  extend  to  our  many  friends 
the  compliments  of  the  season 
and  express  our  sincere  wishes 
for  your  prosperity  in  the  coming 
year. 

Alfred  Rogers,  Limited 

28  King  St.  West 

Toronto 
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HAT  ciiijineer  or  architect  would  ad- 
vise a  manufacturer  to  erect  a  wooden 
factory  building? 


\u  matter  how  much  cheaper  it  might  be  in 
first  cost,  a  few  years'  upkeep  charges — insur- 
ance, repairs,  painting,  heating — would  make 
it  actually  more  expensive  than  a  modern  con- 
crete building. 

Exactly  the  same  comparison  holds  true  with 
regard  to  roads.  The  old-fashioned  unpaved 
road — with  its  mud,  dust,  and  frequent  closing 
"for  repairs" — actually  costs  more  per  year  of 
service,  than  a  modern  highway  paved  with 
concrete.  Also  the  concrete  pavement  gives 
first-class  service  365  days  a  year ;  while  the 
ordinary  road  approaches  this  ideal  only  for 
short  periods  after  each  spasm  of  repairing. 


The  Concrete-Paved 
Highway 

like  the  concrete  factory,  is  here  to  stay. 

We  have  published  two  comprehensive  books — 
helpful  to  all  interested  in  permanent  build- 
ings and  permanent  roads.  "Factories  and 
Warehouses  of  Concrete"  contains  illustrations 
and  descriptions  of  modern  types  of  industrial 
buildings.,  "Concrete  Roads"  records  the  ex- 
periences of  states,  provinces  and  municipalities 
with  different  kinds  of  roads. 

Either  or  both  books  will  be  sent  you  free. 

CANADA  CEMENT  CO. 

Limited 

5  Herald  Building  MONTREAL 


r  H      CON  T  R  A  C  'I'   r<  v.  C  (  )  R  I ) 


Everything 
in 
Rubber 


Made 
in 

Canada 


DUY  ONLY  those  goods  that  have 
a  reliable  maker's  name  on  them. 

The  largest  Rubber  Company  in  Can- 
ada, if  not  in  the  British  Empire, 
stands  behind  all  rubber  products  that 
carry  the  Dominion  Rubber  System 
Symbol. 


Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office :  Montreal,  P.  Q. 


"Service"  Branches  at  Halifax,  St.  John,  Quebec,  Ottawa, 
Toronto.  Hamilton,  Brantford,  London,  Kitchener,  North 
Bay,  Fort  William,  Winnipeg,  Regina,  Saskatoon,  Edmonton, 
Calgary,  Vancouver  and  Victoria. 
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"BEATTY" 

Hoisting  Engines^ 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 

Work  of  this  kind  calls      dependability  "Beatty"  Hoists  furnish  it.  Utilize  our  50  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 

H.E.  PLANT  1790  St.  James  Street,  Montreal, Que.        — Agents—        ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

K  LEONARD  &  SONS   St.  John,  N.  B.  KELLY-POWELL  LTD  McArthur  Bldg.  Winnipegr.Man. 


Nova  Scotia  Steel  &  Coal  Company,  Ltd. 

Beg  To  Announce 

That  their  new  steam-hydraulic  forge  shop  is  now  in  opera- 
tion, as  also  IS  their  recently  installed  "Harmet"  fluid  com- 
pression-plant. 

These  improvements  bring  "Scotia's"  equipment  abreast 
of  the  best  foreign  forges. 

They  are  accordingly  open  to  supply  forgings  of  all  shapes 
and  sizes.  Made  of  ordinary  or  fluid  compressed  open- 
hearth  steel,  and  satisfying  the  most  severe  specifications. 

For  Prices  and  Particulars  Apply  to 

Head  Office  -  -  New  Glasgow,  N.  S. 
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Byers  Auto -Crane 

Doing  Its  Bit  at  Camp  Borden 
Excavates      —      Backfills      —  Rehandles 

Also  Loads  or  Unloads  Cars  of  Coaly  Sandy  StonCy  Gravely  Etc, 


A  Lighter,  Simpler,  Cheaper  Locomotive  Crane,  Mounted 
on  Road  Wheels,  That  Can  Travel  Anywhere 

The  Byers  Auto-Crane  will  handle  any  standard  half-yard  clam  or  orange  peel  bucket  on 
a  boom  up  to  30  ft.  in  length,  and  will  handle  loads  up  to  two  tons  at  a  radius  of  20  ft.  if  used 
as  a  derrick.  Cut  out  that  big",  expensive  gang  of  laborers  on  your  work  and  let  the  Auto- 
Crane  do  it  better,  quicker,  and  cheaper. 

Write  for  special  iJulletin  1005,  showing  40  different  applications. 

We  are  also  manufacturers  of  STEAM,  GASOLINE.  AND   ELECTRIC    HOISTING  ENGINES, 

DERRICK  FITTINGS,  etc 

The  John  F.  Byers  Machine  Co.,  'ravennI^ohio  ' 


Ill"    r(  )  N  T  K  A  K  I'  (  (  »  k  I) 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  lollowiiig  regulaiiDiis  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  headings; 
quarter  pa^e,  six  heailiii^;s ;  half  page,  twelve     headings;     full       page,    twenty-four  headings. 


Air  Corop(«»iois 

(.'•■).   In(ri>oll'Rand  Co.,  Ltd. 


Alumtniuin 

Spiclinanii  Agciicirt  Krgd 


Alt  HoUte 
I  aiiadiaii  IukcisoII  Kaiid  i  o. 
Northern  Ciane  VVorki 


Architectui*!  Iron  Work 

Canada  Wiic  St  Iron  Goodi  Co. 
McGregor    &  Mclntyre 


Architectural  Terra  Cotta 

Toronto  I'laic  Gla»  Iin|>'tg.  Co. 


Ash  Hoiita 

Gillii  &  Geoghegan 


Aiphalt 

Atphali  &  Supply  Company 


Auto  Cranes 

Bycrs  Machine  Co.,  John  F. 


Blast  Hole  Drills 

Hopkins  &  Co.,  F.  H. 


Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 
Can.  Ingcrsoll'Rand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd..  B.  F 


Boilen 

Beatty  &  Sons,,  M. 

Inglis  Company,  John 

Marsli   &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 


Boxes-JunctioB 

Standard  Underground  Cable  Co. 
of  Canada.  Limited. 


Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited. 


Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co..  F.  H. 
Manitoba  Bridge  &  Iron  Works 


Brick  Machinery  and  Supplies 
Sheldons  Limited 


Bridges  (Steel) 

Canadian   Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 
Structural  Steel  Company 


Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada.  Limited 


Cdble  Terminals 

■'^luniluiil  Uiuld  (ji  oiiiid  (."able  Co. 
uf    Canadu,  l.iniitrd. 

Car  Wheels 

Steel  L'o.  of  Canada  Limited 

Casements 

I'russed  Concrete  Steel  Co. 

Cedar 

H.  C.   i.uuiliei  C'onuiiissioner 

Cement 

Alfred  Rogers,  Limited 
llritnell  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement  Gun 

Cement  Gun  Company 

Cement  Waterproofing 
Patersoii  Mfg.  Company 

Centrifugal  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Canadian  IngersoU-Rand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
Laboratories 

Coal  Chutes  . 

Manitoba   Bridge  &  Iron  Works 

Coal   Handling  Apparatus 
Heatty  &  Sons,  M. 

Cold   Storage  Insulation 
Armstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  &  Machine  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Concrete  Chimneys 

Pelletier  &  Fils,  Edouard 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion   Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Mussens  Limited 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company.  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 
Gray  Construction  Co.,  John  V. 
Wells  &  Gray  Limited 

Contractors'  Lights 
Foster.  W.  L. 

Contractors'  Plant  &  Supplies 

Beatty  &  Sons,  M. 

Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Goodwin,   Barsby  &  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

Goodwin,  Barsby  Company 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll  Kand  Co..  Ltd. 

Corrugated  Iron 

Metallic  Roofing  Company 
Pedlar  People  Limited 


Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 
Company 

I'.yers  Machine  Co.,  Jolm  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 


Crushed  Stone  and  Granite 

Canada  Crushed  Stone  Corpora 
tion 

Crushed  Stone.  Limited 
Hagersville  Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company. 


Crushers  (Stone  and  Rock) 
Goodwin.  Barsby  &  Company 
London  Concrete  Machinery  Co. 
Mussens  Limited 

Culverts 

Pedlar  People 

Cutting  and  Welding  Plants 

Prest-O-Lite  Company,  Inc. 

Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and  Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company.  F.  II. 
Marsh  &  Henthorn.  Limited 
National   Equipment  Company 
Northern  Crane  Works 

DougUi  Fir 

B.  C.  Lumber  Commissioner 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 


Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll-Rand  Co. 
Hopkins  &  Company,  F.  H. 

Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 

Dump  Cars,  Wheels,  etc. 
Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  and  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 


Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd..  B.  F. 


Elastite 

Carey  Mfg.  Co.,  Philip 


Eloctric  Fans 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric  Air  Rock  Drills 

Canadian   Ingersoll-Rand  Co. 

Electric    Impulse  Clocks 
(jent  &  Company 

Electric  Water  Systems 

Ontario   Wind   Engine   &  Pump 
Company 

Electrical  Specialties 

Spielinann  Agencies  Regd. 

Elevator  Doors 

Ormsby  Company,  A.  B. 


Elevators 

Northern  Crane  works 
TurnbuU  Elevator  Company 

Enamelled  Brick 

American    Enamelled    Brick  & 
Tile  Company 

Engines 

Canadian  Blower  and  Forge  Co. 
Can.    Fairbanks-Morse  Company 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
McDougall  Caledonian  Iron  Wks. 


Engineers   (Civil  and  Mechanical) 

Hownian  &  Connor 

Cliipman  &  Power 

Dominion  Engineering  &  Inspec-  • 

tion  Company 
lladdin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 


Engineering  Instruments 
Heller  &  Brightly 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Canadian  Blower  &  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd..  B.  F. 


Ferro-Concrete  Chimneys 
Pelletier  &  Fils,  Edouard 


Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B, 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 
(Continued  on  page  8) 
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Burlington  Steel 
Co.,  Ltd. 

Hamilton,  Canada 

STEEL  BARS 

For 

Concrete  Reinforcing 

Rounds,  Flats,  Plain  Squares, 
Twisted  Squares 

We   furnish   Rail  Carbon  Steel  Bars 

minimum  Elastic  Limit,  50,000  lbs.  per 
Square  Inch,  in  strict  accordance  with 
"American  Society  of  Testing  Materials," 

specification. 

Increased  Physical  Properties  of  our 
product  allow  use  of  less  Tonnage. 

Bars  bent  to  shape  for  BeamSy 
StirrupSj  Etc. 

Prompt  Shipment 
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Fif*  E*c«pci 

I>cnmi  Wirf  Sl  lion  Woiki  Co. 
Manitoba  Hiidsr  &  Iron  Worki 
Mci'orgoi   \  Mi-Inlyrr 

PU(  PoI«« 

(.'ntario  Wiml  Fnginc  Si  Piinn> 
Company. 


Ploorinc  Uaterialt 

Aimitiong  Coik  I'ompany 

FutI  Economiicta 
Sturtevant  Co.  oi  Can.,  Ltd.,  B.  F. 

Forgta 

i'anaJiao  Blower  and  Forge  Co. 
Sheldonf  Limited 


Cai  Eacinai 

Goola.  Shapley  %  Muir  Co. 

Gaaollna  Enginea 

Boving  Hydraulic  &  Engineering 

Company 
OooKI,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Ontario  Wind  Engine  &  Pump 

Company. 

Glaaa 

Luxfer  Prism  Company 
Toronto  Plate  Glass  Imp't'g  Co. 

Covarnon 

Boving  Hydraulic  &  Engineering 
Company. 

Hammer  Drilla 

Canadian  Ingersoll-Rand  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Heat  Iniulatinf  Materials 

Armstrong  Cork  Company 


Hish  Pressure  Pipe  Linei 
rittsburgli     Valve,  Foundry 
Construction  Company 


Hoists,  Electric 

Northern  Crane  Works 

Hoisting  Apparatus 
lleatty  &  Sons,  M. 
Canadian  Ingcrsoll-Rand  Co. 
Ciillis  &  Geogliegan 
lloold,  Shapley  &  Muir  Co. 
London  Conciete  Machinery  Co. 
Marsh  &  Ilenthorn 
Mussens  Limited 
National  Equipment  Company 
Northern  Crane  Works 


Hoisting  Engines 
Realty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 


Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 


Hydrants 

Canada  Iron  Foundries 
Gartshore-Thompson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 


Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 


Insulating  Compounds 

Spielniann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Industrial  Cars 

Hopkins  &  Cornpany,  F. 
-Xationai  Steel  Car  Co. 


H. 


Interior  Finish  and  Doori 

Canadian  Otlice  &  School  Fur, 
( 'ompany. 


Insulating  Bricks 

Armstrong  Coi  k  Company 


Jib  Cranes  (all  kinds) 
Northern   Crane  Works 


Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited. 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Lead  Pencils 

American   Lead   Pencil  Company 


Lockers  (Clothes) 

Canada  Wire  &  Irons  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co 


Machinery  Insulation 

Armstrong  Cork  Company 


Metal  Lath 
Metallic  Roofing  Company 
Noble.  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Metallic  Roofing 

Pedlar  People  Limited 


Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Meters,  Water 

McDougall  Caledonian  Iron  Wks 
Neptune  Meter  Company 


Motor  Trucks 

National  Steel  Car  Company 


Oil  Tanks 

Boving  Hydraulic  &  Engineering 


Company 


Ornamental  Iron 

Dennis  Wire  ti-  Iron  Works  Co. 


Ornamental  Moulds 

London  Concrete  Machinery  Co. 


Paints  and  Varnishes 

Brandram-Henderson  Co. 
Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 


Patents 

Shipman,  Harold  C. 


Paving  and  Paving  Materials 

Asphalt  &  Supply  Company 
Barber  Asphalt  Paving  Co. 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  &  Wood) 
Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore-Thomson  Pipe  Co. 
National  Iron  Works 

(Continued  on  page  10) 


LONDON  Batch  Mixer 

LOOK  HOW  HIGH  THE  SKIP  RAISES!  Not  necessary 
to  pound  the  bottom  out  of  the  skip  in  order  to  charge  the  drum. 

London  Batch  Mixers  are  Built  to  Last  a  Life  Time.  They  will 
produce  a  Batch  of  Concrete  every  Sixty  Seconds.  A  Creamy, 
Smooth  Mixture.    Just  what  your  Engineer  is  looking  for. 

Why  two  thousand  in  use?  Because  every  Mixer  sold  sells 
ten  more. 

We  make  Twenty-three  different  sizes  of  Mixers.  Send  for 
Catalogue  No.  1. 


CHAMPION  HOIST. 


Direct  connected.  No  lost  power.  Built  very  strong.  A  high 
grade  hoist  at  a  moderate  price.  We  make  a  full  line  of  Hoists, 
both  Gasoline  and  Steam. 

Send  for  Catalogue  No.  23,  stating  requirements. 

London  Concrete  Machinery  Co.,  Limited 

LONDON,  ONTARIO 

Branches  and  Asencie.'i  in  every  large  City  in  Canada. 
World'«  Largeit  Manufactarers  of  Concrete  Machinery  and  Cement  Workinc  Tools 
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SERVICE 


STEEL  BARS 

For  Reinforced  Concrete 

Plain  Rounds  and  Squares 
Cold  Twisted  Squares 

TO  REINFORCE    Is  to  add  Strength. 

STEEL  BARS    Are  used  in  Concrete  to  Reinforce. 

D  E  M  A  N  D—    Cold  Twisted  Open  Hearth  Steel  Bars. 

DO    NOT    RISK     Your  work  on  reinforcing-  bars  rolled   from  material 

of  questionable  quality. 

FAVOR     US    With  an  opportunity  to  quote  on  your  specifications. 

Railway  Track  Equipment 

Iron  and  Steel 

products  of  every  description 
THE 

STEEL  COMPANY 

OF 


CANADA 


LIMITED 


HAMILTON 


TORONTO 


MONTREAL 


WINNIPEG 


10 


rill''.  Ill  x  r  i<  \  (  I    \<  iv(  ( )  u  1 ) 


Jaiiii.iiy  :!, 


Pip*  and  Boiler  Covcrinf* 
Pomiiiioii  r»im  Woiki 

Paind  (Bridge  and  Structural  Iron 
and  Pipr  Coating) 
Paleitoii  Mig  Company 
Spirliiiaiiii  AucricicJ  (Rs'l^ 

PcncUa  (Laad) 

American  l.cad  Pencil  l  ompany 

Perforated  Metal* 

Canada  Wire  &  lion  t^oodi  Co 

Pile  Driving  Machinery 
Beativ  4  Son».  M. 
Canadian    IngertollRand  Co. 
Hopkini  &   I.  ompany,   F.  H. 
Marah  &  Mrnlhorn,  l.imited 

Pipe  Fittings  and  Flanges 

PilttburgTi   Valve,   Foundry  & 
Conilruction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armfliong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can..  Ltd..  B.  F. 

Plaater 

Albert  Mfg.  Company 
Britnell  &  Company 

Plug  Drillers 

Canadian  Ingcrsoll-Rand  Co. 

Pneumatic  Machinery 

Canadian  InKersolI  Rand  Co. 


Power  Engines 

Boving  Hydraulic  &  Engineering 

Company 
Inglis  Company.  John 


Pumps  and  Pumping  Machinery 
.^merican  Well  Works 
Hcatty  &  Sons,  M. 
Itoviiig  Hydraulic  &  Knginecring 

(."ompany 
Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Cook,  A.  n. 
Darling  Bros. 

Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
McDougall  Caledonian  Iron  Wks. 
Ontario  Wind    Engine    &  Pump 

Company. 
Waterous  Engine  Works  Co. 


Quarry  Machinery 

Canadian  Ingersoll-Rand  Co. 
Hopkins  &  Company,  F.  H. 
Goodwin,  Barsby  &  Company 


Railway  Supplies 

Can.  CliicaRO  Bridge  &  Iron  Co. 
I'oniinion  lion  &  Wrecking  Co. 
Gartshore,  John  J. 
Hopkins  &  Company,  F.  H. 


Revolving;  Stone  Screens 

Goodwin,  Barsby  &  Company 


Reinforcements,  Concrete  ft  Steel 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  Co.  of  Canada,  Limited. 
Trussed  Concrete  Steel  Co. 


Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 


Road  Asphalt 

Asphalt  &  Supply  Company 


Road  Machinery 
Hopkins  &  Company,  F.  H. 

Waterous  Engine  Works  Co. 


Roofing  Material 

Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 


Rubber  Goods 
Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 


Sand  and  Gravel 

Rogers  Supply  Company 


Scales 

Wilson  &  Son,  C. 


Scrap  Iron 

Dominion  lion  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  &  Company 

Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
London  Concrete  Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 

Shingles 

B.   C.   Lumber  Commissioner 


Shovels  (Steam) 
Heatty  &  Sons,  M. 
Hopkins  &  Company,  F. 


Spruce 

B.   C.   Lumber  Commissioner 


Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 


Smoke  Stacks 

Can.  Cliicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 


Sprinkler  Tanks  (Steel) 

Can.  Cliicago  Bridge  &  Iron  Co. 


Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 


Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Pittsburgh  Valve,  Foundry  and 

Construction  Company 
Sheldons  Limited 

(Continued  on  page  14) 
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Crushed  Stone  for  Macadam  Roads 


Macadam  Roads 
must  be  built 
of  a 

TOUGH 
STONE 

that  will  cement 
WE  HAVE  IT. 


The  Hagersville  Contracting  Company,  Limited 


HAGERSVILLE,  ONT. 
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Quality 

Reliability        -  Service 

CRUSHED  STONE 

SAND 

CEMENT 

^ers  oupply  Lo.  Ltd. 

28  King  St.  West,  TORONTO 

MAIN  4519 

1  .>i  Canadian  Pacific  Railway  I'erminals.  TORONTO 

Because  Architects  and  Engineers 
know 

it's  "A  LITTLE  BETTER" 


WHY? 


Structural  Steel  painted  with 

SUPERIOR  GRAPHITE  PAINT" 

DOMINION  PAINT  WORKS,  Limited 
WALKERVILLE,  ONT. 


TORONTO 
WINNIPEG 


MONTREAL 
VANCOUVE  ? 


IS 


rill';    e'DNTRAl."!'  Ulaoin) 


J;inu;ir\       I '.H  i 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping- 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co. 

iTli(>  Iiidopendent  Co.)  Limited 

SWANSEA  (near  Toronto) 


The  Maritime  Bridge 

Company,  Limited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


Angles 


•14—6" 

:;()— 0" 

29— G" 


20—  S" 
20-10" 
20-10" 
10—11" 
!)—  S" 
2  —10" 


10—  1" 

19—1^" 

15—  1  "/J" 
2—2" 
7—2" 

16—  2/2' 
25—2/2" 

4—3" 

11—  3/2' 

17—  4" 
10—4" 

l^'A" 

4—5" 

9—5" 


3/2"  X  ^"  —60' 
3/2"  X  11/16"— 60' 
S'A"  X  V4"  —60' 


Bars 

X  %"    —30'  0" 

X  'A"    —30'  0" 

X  5/16"— 30'  0" 

X  5/16"— 20'  0" 

X  ii"    —30'  0" 

X  9 '16"— 22'  0" 


Flange  Quality  Steel 
Circles 


10—36" 
9—44" 
7—48" 

1-  44" 
5—48" 

2—  61" 

1—  64" 
2^8" 

2—  61" 
1—67" 


3/8" 

3/8" 

3/8" 

7/16" 

7/16" 

7/16" 

7/16" 

1/2" 

1/2" 

1/2" 


X  1" 

X  154' 
X  I'A' 
X  2" 
X  2" 
X  2'A' 
X  2/2' 
X  4" 
X  4" 
X  4" 
X  4" 
X  3^' 
X  3" 
X  4"  , 


Tees 

X  1/8" 
X  1/4" 
X  1/4" 
X  1/4" 
X  5/16' 
X  5/16' 
X  3/8" 
X  3/8" 
X  3/8" 
X  3/8" 
X  1/2" 
X  7/16' 
X  1/2" 
X  1/2" 


—25'  0" 

—25'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—50'  0" 

—50'  0" 

—50'  0" 

—50'  0" 

—40'  0" 

—50'  0" 

—50'  0" 


24—12"  at 
74—15"  at 


4—2-11/16 
1—2-11/16 

2^-1/16 

1-4-1/8 

1—4-1/16 

1—4-1/16 

1—4-1/16 

7—5 

1—5 

1—5-1/16 
1—5-1/16 
3—5 
1—5 


Channels 

30  lb.— 60'  0" 
33  lb.— 36'  lO'A" 

Zees 

X  3  X  3/8  ^8' 
X  3  X  3/8  —  8' 
X  3-1/16  X  1/4  —25' 
X  3-1/8  Jc  5/16—23' 
X  3-3/16  X  3/8  —11' 
X  3-1/16  X  1/2  —40' 
X  3-1/16  X  1/2  -^1' 
X  3-1/16  X  1/2  —11' 
X  3-1/4  X  5/16—60' 
X  3-1/4  X  5/16—15' 
X  3-5/16  X  3/8  —50' 
X  3-5/16  X  3/8  —44' 
X  3-1/4  X  1/2  —50' 
X  3-1/4   X  1/2  —14' 


Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


STRUCTURAL  STEEL 


BRIDGES 


We  have  the  organization  to  plan 
and  execute  a  steel  construction  to 
give  that  lasting  satisfaction  ex- 
pected from  the  best. 

Write  us  for  an  estimate  on  your 
work. 


MacKinnon,  Holmes  & 

SHERBROOKE, 


We  also  make  Steel  Tanks 
for  all  purposes. 

Company,  Limited 

QUEBEC 


Jainiary  :!,  H)Ii 
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Famous  Heart 
Shape  Mixers 

Strictly  Made^n-Can- 
ada.  Noted  for  their 
thorough  and  very  rapid 
•inixing  of  concrete.  Used 
by  the  largest  contractors 
in  Canada. 


Write  for  latest 
Catalogue  and 
Special  Offers. 


Improved  Concrete  Machinery 

such  as  Crushers,  Tile,  I5rick  and  Block  Machines,  Crusliing  Rolls, 
Road  Pavers,  etc.  Everything  in  Contractors'  Equipment  is  Made- 
in-Canada  by  a  Canadian  firm  with  Canadian  capital.  Our  hoist- 
ing machinery  is 
tlie  most  modern 
and  efficient. 

Equipped  with  gas, 
steam  or  electric 
power,  mounted  on 
skids  or  trucks.. 


WETTLAUFER  BROS.,  LIMITED 

IMPROVED  CONCRETE  MACHINERY 
178  Spadina  Ave.,  TORONTO,  ONT. 
Braaches— Montrea    Halifax,  Vancouver,  Winoipeg 


Construct  Your 


SEWERS 


from 


Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 


Limited 


KEMPTVILLE 


ONTARIO 


'Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price.  " 


N.  R.  The  adjoininfir  illustration  shows  a  line  of  42-in.  pipe 
in  .1  trench  ready  for  fillintr 


EXPApJsiOlJ 


The  original  and  only  Elastite  Joint 

was  chosen  as  tlie  expansion  joint  in  pav- 
ing this  splendid  Philadelphia  thorough- 
fare— Chestnut  Street — with  wood  block. 

No  matter  what  kind  of  street  you 
have  to  lay — wood,  brick,  or  con- 
crete— write  for  samples  and  prices 
of  Elastite — the  joint  that  comes  to 
the  job  prepared — does  away  for- 
ever with  the  troublesome  poured 
joint. 

.\ddress  Elastite  Dept. 


"The 
Sandwich  Joint" 


The  Philip  Carey  Company 

TORONTO  MONTREAL 


To  Secure 
ECONOMY  and  DURABILITY 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS-Continued 


Sletm  Snginca 

Stuitetiin  Co.  o(  C«n..  I.td  ,  11.  F. 

Sicim  Turbine* 

McDounalt  Caledonian  lion  Wka. 
Sluiloanl  Co  o(  Can..  Lcil.,  H  F. 

StctI 

Slcel  (.'onipany 
".ion  lion  &  Wrecking  Co. 
Uoi  kina  &  Compamr,  F.  H. 
Sifrl  Company  of  Can.  l.id. 

Sttel  Ban 

Huilington  Steel  Company 
nonunion   Iron  &  Steel  Co 
(lopkint  &  Company,  K.  H. 
Steel  Covtpanjr  o(  Can.  Ltd. 

Steel  Castings 

Dominion  Steel  Foundry  Co. 

Slttl  Pip« 

Can.  Chicago  Tiridge  &  Iron  Wki. 

Steel  Plate  Construction 

Wateroua  Engine  Works  Co. 

Steel  Saih 

Steel  &  Radiation  Limited 

Ston* 

Hrilnell  &  Company 
Ilagersville  Contracting  Co. 
Rogers  Supply  Company 
Sackville   Freestone  Company 

Structural  Iron  and  Steel 
Burlington  Steel  Company 

(  ail,  iTiica^o  lUidRe       Iron  Co. 
DesMoines  Bridge  4  Iron  Co. 
Dominion  Bridge  Company 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Mcdregor  &  Mclntyre 
Pittsbursh-DesMoines  Steel  Co 
Reid  &  Brown  Structural  Steel  & 

Iron  Works 
Structural  Steel  Company 


Surveyors'  Instruments 
Heller   &  Brightly 

Swinging  Gears 

DaKe  Kngine  Company 

Tanks  and  Stand  Pipes 

(.'an.  C'liiouKO  l!iiilnc  &  Iron  Co. 
Goold,  Sliapley  &  Muir  Co. 
Inglis,  Jolin 

Manitoba  Bridge  &  Iron  Works 
Mareli  &  Hentliorn 
McDougall  Caledonian  Iron  Wks. 
Mackinnon,  Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-UesMoines  Steel  Co. 
Waterous  Engine  Works  Co. 

Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &  Geognegan 

Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Cliicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 

Turnbuckles 

Canadian  Billings    &  Spencer 
Limited 

(halves 

Canada  Iron  Foundries 
Gartshore-Tliomson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Pittsburgh    Valve,    Foundry  & 

Construction  Company  , 
Dunlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 


Wagons 

Tiffin   Wagon  Company 

Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson  Mfg.  Company 
Trussed  Concrete  Steel  Co. 

Waterproofing  Compound 
Paterson  Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 


Water  Turbines 

Boving  Hydraulic  &  Eogineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest-O-Lite  Company,  Inc. 

Welding  and  Cutting  Plants 
Prest-O-Lite  Company,  Inc. 

Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company. 

Wheelbarrovirs 

Meaford  Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 

Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood   Pipe  &  Tank 
Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver   Wood   Pipe  &  Tank 
Company. 


m  to  36°/ 
More  Daylight 

The  problem  of  providing  sufficient  light  for  factories  without  running 
up  overhead  expense  is  solved  by  covering  walls  and  ceilings  wilh 
Bran  dram-Henderson's 

Factory  Enamel  White 

Tests  show  from  19  to  36  per  cent,  increase  of  daylight  where 
Factory  Enamel  White  has  been  used.  It  is  washable,  durable  and  econ- 
omical. It  has  the  facile  covering  properties  of  ordinary  oil  paints  but 
does  not  scale  or  tend  to  turn  yellow. 

Write  for  our  Booklet  and  Quantity  Prices. 
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Sewer 
Pipes 


ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections  are  a  specialty 
with  us.   We  also  manufacture  culvert  pipes,  inverts,  flue  linings,  stove  linings,  ' 
fire  bricks,  locomotive  blocks,  guUey  traps,  range  bricks,  cupola  linings,  wall 
coping  and  all  kinds  of  vitrified  and  fire  clay  goods.    Prompt  shipments  on  all 
goods. 

Vitrified  Hollow  Building  Blocks 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :   St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


For  Good  Roads 


Fluxphalte  will  save  many  dollars  every  year  in  road  repairs.  For  macadam 
roads  it  will  make  a  perfect  surface  covering"  that  will  not  dust  or  wear.  The  surface 
will  be  like  an  asphalt  pavement.      Makes  an  ideal  roadway  on  macadam  foundation. 

Write  for  illustrated  book  and  further  details 


OP  rmm 


HinCM  f  Mil  ©II,  C?  Imami 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Albert  Manufacturing  Company 
American  Lead  Pencil  Company 

American  Well  Works  

Anglins  Limited  

Arn>strong  Cork  Company  ...  . 
Asphalt  &  Supply  Company  . . . 
\nlt       \\'il>ori;  r.Mupany  


Barber.  Frank 

B.  C.  Lumber  Commissioner  

Beatly  &  Sons,  Limited.  M   i 

Black  Building  Supply  Company  . .  . 

Blair  Company.  B  

Boving    Hydraulic   &  Engineering 

Company  

Brandram- Henderson  Co   1-1 

Britnell  Company.  Limited   .">0 

Burlington  Steel  Company   7 

Byers  Machine  Co.,  John  F   5 


Canada  Cement  Company   3 

Canada  Crushed  Stone  Corporation 
Canada  Iron  Foundries  Limited  ...  50 

Canada  Wire  &  Iron  Goods  Co   55 

C  anadian  Billings  &  Spencer  

Canadian  Blower  and  Forge  Co.  ...  5S 
Canadian  Chicago  Bridge    &  Iron 

Company   55 

Canadian  Consolidated  Rubber  Co.  3 

Canadian  Ingersoll-Rand  Co  

Canadian    Inspection    and  Testing 

Laboratories   56 

Canadian  Office  School  Furnifure  Co. 
Canadian  Pipe  Company,  Limited  . .  50 

Carey  Company,  Philip   13 

Carter  White  Lead   46 

Cast  Stone  Block  &  Machine  Co.  ...  19 

Cement  Gun  Company  

Chipman  &  Power   56 

Conduits  Company,  Limited   55 

Cook,  A.  D  

Crushed  Stone,  Limited   50 


Dake  Engine  Company    49 

Darling  Bros  

Dennis  Wire  &  Iron  Company  

DesMoines  Bridge  &  Iron  Works  . .  57 

Dominion  Concrete  Company   13 

Dominion  Engineering  &  Inspection 

Company   50 

Dominion  Iron  &  Steel  Company  . . .  53 

Dominion  Iron  &  Wrecking  Go   18 

Dominion  Paint  Works   11 

Dominion  Steel  Foundry  Co   55 


Dominion  Sewer  Pipe  Company  . 

Dominion  Wire  Rope  Co  

Dunlop  Tire  &  Rubber  Company 
Dunn  Wire-Cut  Lug  Brick  ("o.  . . 


Exeter  Mfg.  Company  , 


Foster,  W.  L 
Eraser,  W.  .. 


Haddin  &  Miles  

Hagcrsville  Contracting  Company 

Heller  &  Brightly  

Hopkins  &  Company,  F.  H  

Hunt  &  Company,  Robert  W  


Kerr  Engine  Company,  Limited 


13     Noble,  Clarence  W  

00     Northern  Crane  Works  

Nova  Scotia  Steel  &  Coal  Co   4 

17 

Ormsby  Company,  A.  B   20 

Ontario  Sewer  Pipe  Company  

Ontario  Wind  Engine  &  Pump  Co.  51 

47 


(iart  shore,  John  J  

Gartshore-Thompson  Pipe  &  Foun- 
dry Company   49 

Gent  Companj^   48 

Gillis  &  Geoghegan  

Goodwin-Barsby  Company   49 

Goold,  Shapley  &  Muir  Company  . .  55 
Gray  Construction  Co.,  John  V  


50 
10 
49 
60 
56 


Ideal  Concrete  Machinery  Company  49 
Inglis  Company,  John    43 


51 


Lea,  R.  S   50 

London  Concrete  Machinery  Co   8 

Luxfer  Prism  Company   19 

MacKinnon   Holmes   &  Company..  13 

Manitoba  Bridge  Works  Co   30 

Maritime  Bridge  Works  Co   13 

Marsh  &  Henthorn,  Limited   49 

McAvity  &  Sons,  T.  

McDougall  Caledonian  Iron  Works 

Company   54 

McGregor  &  Mclntyre   57 

Meaford  Wheelbarrow  Company  ...  50 

Metallic  Roofing  Company    51 

Miller  &  Company,  George  M   50 

Milton  Hersey  Company   56 

Morrison  &  Company,  T.  A   56 

Mueller  Mfg.  Company,  H   49 

Mussens  Limited   18 


National  Iron  Works   18 

National  Steel  Car  Company   57 

Neptune  Meter  Company   49 


Pacific  Coast  Pipe  Company   49 

Paterson  Mfg.  Company  

Pedlar  People  

Pelletier  &  Fils,  Edouard   48 

Pittsburgh-DesMoines  Steel  Co   57 

Pontifex,  Bryan   .56 

Power  &  Son    50 

Prest-O-Lite  Company   40 

Quinlan  &  Robertson  

Reid   &  Brown   Structural  Steel  & 

Iron  Works   55 

Ric-wiL  Underground   Pipe  Cover- 
ing Company  

Rogers  Limited,  Alfred   1 

Rogers  &  Company,  F   59 

Rogers  Supply  Company   11 

Sackville  Freestone  Company  

Sheldons  Limited  

Shipman  &  Co.,  Harold  C   56 

Spielmann  Agencies  Regd  

Standard  Clay  Products  Limited  ...  15 
Standard  Underground  Cable  Co.  of 

Canada   49 

Stark  Rolling  Mill  Company  

Steel  Co.  of  Canada,  Limited   9 

Structural  Steel  Company   50 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F. 

Tififin  Wagon  Company  

Toronto  Plate  Glass  Importing  Co. 

Trussed  Concrete  Steel  Co   18 

Turnbull  Elevator  Company   58 

Vancouver  Wood  Pipe  &  Tank  Co. 


Waterous  Engine  Works  Co  

Wells  &  Gray,  Limited  

Wettlaufer  Bros   13 

Wynne-Roberts,  R.  O   .16 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterprise 
ing  enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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Ten  Good  Reasons  for  Specifying 
Wire -Cut  Lug  Brick  for  Paving 


1  Wire-cut  lug  brick  have  proven  their  superiority 
■"■•in  service.  A  wire-cut  lug  brick  is  not  a  new 
brick  or  an  experiment.  It  is  a  wire-cut  brick  with 
absolutely  uniform  lugs,  and  it  is  a  well  known  fact 
that  the  old  wire-cut  brick  streets  have  given  the 
best  service  under  traffic. 

O  All  wire-cut  lug  brick,  subject  to  slight  varia- 
^'  tions,  are  of  standard  size,  inches  long  by 
zYi  inches  wide  and  4  inches  deep,  and  lay  40  brick 
to  a  square  yard.  If  local  conditions  of  traffic  justify 
same,  these  brick  can  be  used  ^Vi  inches  or  3  inches 
deep  but  of  the  standard  surface  measurements. 

0  The  rough  sides,  uniform  contact  lugs  (no  bar 
lugs  allowed)  and  the  square  edges  insure  a  per- 
fect bond  the  entire  depth  of  the  brick  and  also  a 
bond  much  stronger  than  is  obtained  with  the 
smooth,  round-edge  repressed  brick.  A  4-inch  wire- 
cut  lug  brick  gives  a  4-inch  bond,  but  a  4-inch  re- 
pressed brick  with  round  edges  gives  only  a  S^-inch 
bond  and  that  may  be  very  imperfect  owing  to  the 
smooth  sides  and  the  nonuniformity  of  the  lugs. 

A  Wire-cut  lug  brick  are  made  by  30  independent 
^*  competing  companies  and  the  list  is  constantly 
increasing.  The  brick  are  marketed  at  the  same  price 
as  the  repressed  brick  of  the  same  manufacturer's 
make,  since  the  small  royalty  paid  is  saved  in  the 
process  of  manufacture.  The  Dunn  Wire-Cut  Lug 
Brick  Company  licenses  reputable  companies  which 
demonstate  their  ability  to  make  good  wire-cut  lug 
brick. 

e    The  interior  structure  of  wire-cut  lug  brick  is 
uniformly  denser  than  that  of  repressed  brick. 
On  account  of  their  square  edges,  wire-cut  lug  brick 
in  the  first  450  revolutions  of  the  rattler  lose  from 

1  to  2  per  cent,  more  than  repressed  brick;  but  no 
allowance  is  asked,  for  wire-cut  lug  brick  at  the  end 
of  the  test  show  an  abrasion  loss  usually  about  the 
same  as  repressed  brick,  and  sometimes  less.  Thus, 
the  user  of  wire-cut  lug  brick  really  is  getting  a 
quality  that  is  2  per  cent,  better  than  is  shown  by 
test. 


C.   Wire-cut  lug  brick  are  made  on  engineering  lines. 

•  The  square  edges  aid  the  engineer  in  obtaining 
a  smooth  pavement,  and  a  pavement  in  which  the 
filler  will  not  chip  out  under  traffic,  as  it  does  from 
round-edge  repressed  brick.  The  engineering  de- 
partment of  the  Dunn  Wire-Cut  Lug  Brick  Company 
is  continually  investigating  methods  of  construction 
and  is  at  your  service  at  any  time,  in  an  advisory 
capacity,  as  to  methods  of  construction,  and  proper 
inspection  of  material. 

•7    The  Dunn  Wire-Cut  Lug  Brick  Company  has 

•  its  own  ceramic  engineer,  whose  duty  it  is  to  ren- 
der free  advisory  service  to  companies  making  wire- 
cut  lug  brick,  and  to  endeavor  in  every  way  to  im- 
prove the  quality  of  the  brick  at  the  plant. 

Q  The  advantages  of  wire-cut  lug  brick  are  recog- 
nized.  These  brick  are  specified  exclusively  by 
St.  Louis,  Mo.;  Baltimore,  Md.;  Wilmington,  Del.; 
Toronto,  Canada,  and  many  other  cities,  and  they 
are  preferred  by  numerous  state  highway  depart- 
ments. 

Q    On  January  1,  1916,  wire-cut  lug  brick  were  in 

•  use  in  436  places  and  they  were  admitted  in  the 
specifications  of  more  than  2,500  places. 

1  Q  If  the  choice  between  wire-cut  lug  brick  and  re- 
pressed  brick  is  left  to  the  contractor,  he  may, 
on  his  first  job,  use  the  repressed  brick,  claiming  that 
the  repressed  brick  takes  less  filler.  We  admit  this 
claim,  and  it  substantiates  our  contention  that  wire- 
cut  lug  brick  makes  the  best  pavement,  because  the 
filler  goes  down  to  the  bottom  of  the  brick  and  in- 
sures a  good  bond  its  entire  depth.  After  his  first 
experiment,  the  contractor  recognizes  this  advantage 
and  becomes  an, advocate  of  wire-cut  lug  brick. 
Wire-cut  lug  brick  are  made  by  30  independent  com- 
peting companies,  operating  48  plants.  Write  for 
data. 


The  Dunn  Wire-Cut  Lug  Brick  Co. 

(LICENSORS) 
CONNEAUT  OHIO 
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ROCK  DRILLS 


Hir  "lloliiian"  All  Steel  Rock  Drills  are  guaranteed  to  drill 
A  o  rcatcr  lootaoe  at  a  lower  cost  for  air  and  repairs  than  any 
other  make. 

CARRIED  IN  STOCK 


MUSSENS  UMITED 


MONTREAL       QUEBEC-Pruncau  &  Co. 
WINNIPEG        TORONTO-H.  Turnbull  &  Co. 
VANCOUVER      COBALT   H.  L.  Usbornc 


IMMEDIATE  SHIPMENT 

FROM  STOCK 


Rib  Bar 

W  e  have  a  good  stock  of  all  sizes  of 

Rib  Bars, 
Trussed  Bars 

.ind  other  products  for  reinforcing 
concrete. 

Get  our  quotation  before  purchasing 

TRUSSED  CONCRETE 
STEEL  CO. 

OF  CANADA,  LIMITED 

WALKERVILLE,  ONT. 

Montreal       -       Toronto       -  Winnipeg 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 

General  Offices : 

Transportation  BIdg.,  MONTREAL 

Quebec  St.  John  N.B. 


Cawthra  Mulock,  President  Gordon  F.  Perry,  General  Manager 

NATIONAL   IRON  WORKS,  Limited 

Head  Office,  Works  and  Docks  r-TORONTO 


CAST  IRON  MPPi; 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments    MONTREAL,  TORONTO  and  PORT  ARTHUR 
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Granite  Veneered  Cement  Blocks 


By  our  Cast  Stone  System  you  can  make  waterproof  hollow  cement  building  blocks  with  granite  veneered  facing, 
either  rock  or  smooth,  at  no  greater  cost  than  for  an  inferior  product  made  by  any  other  method. 

We  can  eliminate  cement  block  competition  in  your  territory  for  you.  Our  new  multiple  moulds,  together  with 
new  patented  ideas  in  Cement  Block  Construction,  are  revolutionizing  the  industrj'.  They  are  enlarging  the  uses  of 
tliis  building  material.    The}'  are  proving  big  money-makers  for  contractors  wherever  introduced. 

Write  for  big  free  catalogue  to-day,  giving  complete  details  of  construction  and  price  of  equipment. 

Cast  Stone  Block  &  Machine  Co.,  Ltd.,  ''L",::.'"  Windsor,  Ont. 


Building  Alterations 

Make  Them  Now! 

Don't  be  a  party  to  trade  stagnation.  If  you  have 
contemplated  building  alterations  or  additions,  carry 
them  through.  Patriotism  and  business  demand  that 
you  "Do  your  bit"  to  keep  things  moving  in  the 
building  trade. 

Don't  overlook  "Luxfer"  Prisms  in  any  building 
you  may  do.     They  put  daylight  where  you  want  it. 

Ask  us  about  daylighting  dark  interiors. 

Luxfer  Prism  Company,  Limited 

100  King  Street  West,  TORONTO 
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Reinforcing  Bars  for  Concrete 

Medium  Steel,  Square  Cold  Twisted,  sizes  from  ^"  to  1^",  lengths  up  to  60  feet.  Medium 
Steel,  Plain.  Round  and  Square,  sizes  from  Yn"  to  1^",  lengths  up  to  60  feet. 

We  design  and  fabricate  all  kinds  of  structural  steel,  and  carry  at  all  times  a  6000-ton  stock  of  Beams,  Chan- 
nels, Broad  Flange  Beams.  Plates  and  Angles,  Rivets,  Bolts,  Shafting,  Transmission  Machinery,  etc.,  besides 
those   mentioned   above — ready  for  immediate  shipment. 

We  have  a  monthly  stock  list  that  should  be  on  your  desk.   Ask  for  it. 


m. 


'^The  Gospel  of  Fresh  Air" 


FREE  BOOKLET 


Here  is  the  latest  hand  book  on  proper  ventilation,  sent  free  to  any  inter- 
ested reader.  "The  Gospel  of  Fresh  Air,"  just  off  the  press,  contains  24  pages 
packed  with  tested  methods  for  installing  and  maintaining  ventilating  systems 
in  every  type  of  buildin.g.  In  particular  it  explains  the  design  and  construc- 
tion of 

ORMSBY-SWARTWOUT 

Rotary  Bali-Bearing 

VENTILATORS 

Pat.  Aug.  1911— No.  134,928 

Tiiese  ventilators  are  wind  operated.    A  very  light  breeze  is 
sul'ticient  to  turn  the  ventilator  and  draw  out  the  bad  air  by  the 
pi)v\er  of  '■i)artial  vacuum."    The  only  cost  is  the  iirst  cost  with  the 
Ormsby-Swartwout  .System.    .Self-cleaning  and  storm-proof.  The 
".'\ir  Light"  ventilator  can  lie  furnisht'il  with  piU'lud  top  of  strongly 
wired  glass.    This  glass  is  directly  abnve  the  inner  openin.g,  making  this 
type  both  ventilator  and  skylight.    The  book  is  free.    .Send  the  coupon 
to-day. 

A.  B.  ORMSBY  CO.,  LIMITED,  TORONTO 

Associated  with  Metal  Shingle  &  Siding  Co.,  Limited 
PRESTON     MONTREAL     WINNIPEG     SASKATOON    and  VANCOUVER 


Please  send  me  the  new  "Gospel  of  Fresh  Air. 


NAME 

Write 
for  Your  COMPANY 
Copy 

ADDRESS 
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Misleading  Estimates  on  Public  Works 

MUCH  criticism  has  centered  around  the  new 
concrete  intern rban  highway  connecting  To- 
ronto and  Hatnilton.  There  seems,  in  some 
(juarters  at  least,  to  be  a  prejudice  against 
the  work  that  has  been  done,  and  in  the  lay  mind, 
which  is  unappreciative  of  the  engineering  aspects  of 
the  project,  there  exists  a  certain  dissatisfaction  with 
the  results  of  the  Highway  Commission's  labor,  ac- 
counted for,  no  doubt,  by  the  widespread  reports  of  de- 
fects in  the  road  surface.  The  news])apers  have  seem- 
ingly taken  the  opportunity  to  make  a  mountain  out 
of  a  molelTill.  Vague  reports  of  a  few  unassuming 
cracks  were  expanded  into  charges  of  indifferent  work- 
manship and  careless  supervision.  We  ha\  e  repeated- 
ly pointed  out,  however,  that  the  blame  for  any  faults 
that  may  exist  so  far  as  construction  is  concerned  can 
liardly  be  placed  upon  the  shoulders  of  the  engin(>ers 
in  charge.  Tlie  ])ractical  opinions  of  widely  experi- 
enced authorities  seem  to  indicate  that  surface  defects 
in  the  nature  of  cracks  are  inseparable  from  concrete 


roadways.  This  is  the  one  objectionable  feature  for 
which  apparently  no  specilic  or  sure  remedy  has  as  yet 
been  developed.  In  the  light  of  similar  experiences  on 
tlie  much  more  extensive  concrete  roads  in  the  United 
States  it  would  be  only  reasonable  to  expect  that  minor 
surface  defects  would  be  incurred.  Indeed,  it  is  a  very 
difficult  matter  to  lay  concrete-faced  roads  without 
cracks  developing  at  some  time  or  other,  and  the  exam- 
inations which  have  been  made  of  the  Toronto-Ham- 
ilton highway  since  the  publication  of  the  rumor:;  re- 
ferred to,  together  with  the  engineers'  reports,  shov/ 
lliat  tliis  piece  of  work  is  well  above  the  average,  and 
the  extent  of  the  damage  not  so  great  as  lo  cause  aiarnt 
regarding  the  road's  durability.  Indeed,  giving  due 
consideration  to  the  war-imposed  conditions  under 
which  tile  work  was  executed,  we  have  no  evidence 
that  the  engineering  is  open  to  criticism. 

*  *  * 

The  one  feature  that,  we  belie\e,  has  caused  pre- 
judice against  the  way  the  work  has  l^een  handled  ha-; 
been  the  lack  of  providing  a  suitable  estimate  of  cc.-^i 
before  funds  were  asked  for.  To  all  appearances  tlie 
method  of  procedure  was  simply  to  ask  for  money  on 
Ihe  basis  of  a  pure  guess  as  to  the  estimated  expendi- 
ture. No  effort  seems  to  have  been  made  to  enlist 
engineering  services  or  to  analyze  the  local  condition; , 
and,  from  a  careful  survey,  to  secure  a  figure  that 
would  at  least  approximate  within  a  few  per  cent,  lite 
actual  cost.  To  date  the  cost  has  been  around  100  per 
cent,  greater  than  the  estiinate,  and  it  is  no  wonder 
that  kicks  are  being  registered.  Nothing  is  so  liable 
lo  create  distrust,  cause  prejudice,  or  injure  a  scheme's 
usefulness  as  a  guesswork  estimate  that  may  or  may 
not,  and  usually  does  not,  approach  the  true  cost. 

No  reflection  or  insinuation  is  intended  to  be  cast 
upon  any  of  the  authorities  responsible  for  the  develop- 
ment of  the  Toronto-Hamilton  road,  nor,  indeed,  must 
too  ha.sty  a  criticism  be  directed  against  the  manage- 
ment of  the  scheme.  The  errors  in  estimating  are  les.s- 
ened,  if  possible,  in  this  case  when  consideration  is 
given  to  the  frequency  of  such  procedure.  There  is  a 
vast  waste  of  money  every  year,  due  to  undertaking 
more  than  there  are  funds  to  meet.  And  the  lack  of 
funds  is  due  to  hasty,  inaccurate  guesses  at  costs. 
Guesswork  estimates  may  persuade'taxpayers  to  vote 
l)onds,  but  when  an  investigation  shows  that  the  pro- 
mises of  the  promoters  are  not  subject  to  fulfilment  at 
the  cost  estimated,  so  much  dissatisfaction  and  distrust 
are  caused  as  to  interfere  with  good  roads  develop- 
ment. 

*  *  * 

A  most  flagrant  examjjle  of  the  extent  to  which 
misleading  estimates  on  public  work  may  go  is  brought 
lo  our  attention  at  this  moment.  In  a  Toronto  news- 
paper, under  date  Decem])cr  28,  there  is  displayed  in 
Its  advertising  columns  a  bold  statement,  unsigned, 
but,  of  course,  vouched  for  by  the  paper  in  question, 
that  200,000  horse  power  of  electrical  energy  can  ])e 
developed  at  an  expenditure  of  $4,000,000  to  $5,000,000, 
which  indicates  that  power  will  l)c  produced 
at  the  unprecedented  capital  cost  of  $20  to  $25  per 
horse  power.  Such  a  statement  is  so  grosslv  mislead- 
i|ig  as  lo  demand  vigorous  criticism.  Thai  sucii  a 
ligure  should  appear  in  the  i)ublic  press  is  beyond 
comi)rehension,  when  lliere  is  no  iM-eccdent  whatever 
that  would  lead  to  the  conclusion  that  hvdro-electric 
l)ower  has  been,  or  can  be,  produced  anvwhere  on  tlie 
American  continent  for  much  less  than  $100  per  horse 
power.  This  statement  is  issued  even  in  the  face  of  Sir 
Adam  Ueck's  repeated  declaration  that  $9,000,000  will 
l)c  the  expenditure  necessary  for  the  production  of  tlie 
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lirst  100,OlA»  iu  ii  >>.  I'l'Wii  ,  111  I'llui  w  > 'ids,  per  lior>e 
power  uill  he  the  capital  cost.  Such  a  misleading  esti- 
mate, so  puhlidy  llaunted,  is  calculated  only  to  create 
ilistriist  in  the  furtherance  of  the  i)roject.  The  com 
piction  of  the  scheme  will  serve  to  verify  the  lij4ures 
that  installations  heretofore  have  proven  acceptable, 
(iiiesswork  estimates  such  as  this  will  injure  ratlier 
than  promote  public  ownership  of  electrical  sciieniis 
in  Ontario.  It  is  the  duty  of  the  Commission,  there- 
lore,  to  trace  the  source  of  this  statement  and  to  cor- 
rect the  wronii-  impression  that  has  been  ^ivcn,  if  it 
wishes  ti>  enlist  the  future  service  and  sx  inpatliies  of 
the  citizens  of  this  province. 

'I'he  detrimental  efTects  of  misleading;  eslimales  arc 
al)solutelv  as  true  in  re.qard  to  any  other  kind  of  public 
work.  The  results  so  far  as  road  work  is  concerned 
have  already  been  mentioned.  Nothint;-  is  so  much  cal- 
culated to  arouse  oi)position  to  engineering  dcvelop- 
nu-nt  as  yucsswork  in  arriving'  at  costs.  There  is  a 
ureat  fallacy  in  supi)osino-  that  guesswork  pays.  It 
does  nothing  but  retard  future  development. 

The  Engineer's  Opportunity  for  Patriotic 
Service 

E.\(il.\l{|-^1\.S  representing  ])ractically  every 
jihase  of  industrial  and  scientific  work  in  Canada 
met  at  the  Engineers'  Club,  Toronto,  on  Thurs- 
■  lay  evening,  December  28,  to  talk  over  the  pos- 
sibihties  in  the  way  of  formulating  some  plan  whereby 
those  members  who  are  unable,  for  any  reason,  to 
render  service  to  the  Empire  in  the  regular  way,  may 
still  be  of  value  in  the  great  war  by  furthering  at  home 
the  work  of  munition  making,  or  by  giving  their  ser- 
vices in  some  technical  capacity,  so  that  the  general 
war  work  may  be  carried  on  more  efficiently  and  ex- 
peditiously. 

Discussion  centered  around  ways  and  means  of 
using  the  varied  engineering  abilities  represented  at 
the  meeting  and  many  promising  suggestions  were  of- 
fered, which  will  be  followed  up  promptly.  The  busi- 
ness of  the  evening  culminated  in  the  formation  of  a 
strong  executive  composed,  for  the  most  part,  of  the 
chairmen  of  the  local  branches  of  the  various  engineer- 
ing societies  represented  in  Canada.  Mr.  Alfred  Bur- 
ton, who  acted  as  chairman  at  Thursday  evening's 
meeting,  will  continue  in  that  capacity,  with  Mr.  Wills 
Maclachlan  as  secretary. 

The  first  meeting  of  the  new  executive  was  called 
for  Tuesday  evening,  January  2,  in  the  Engineers' 
Club.  Members  of  the  Canadian  engineering  profes- 
sion, w^herever  they  may  be  located,  or  in  whatever 
work  engaged,  are  urged  to  give  careful  thought  to 
this  matter  and  send  in  suggestions  to  the  secretary. 
'I'here  is  undoubtedly  much  that  trained  engineers  can 
do  at  home  and  there  is  a  universally  expressed  eager- 
ness to  do  it.  Just  what  particular  work  there  is  that 
each,  or  any,  of  us  can  do  is  what  this  new  committee 
will  endeavor  to  find  out. 

The  opinion  was  generally  expressed  on  Thursday 
evening  that  as  soon  as  the  Toronto  organization 
could  determine  that  its  existence  was  justified,  sug- 
gestions for  the  formation  of  similar  committees  should 
be  made  to  other  cities  and  provinces.  The  idea  under- 
lying this  suggestion  was  that  every  engineer  in  Can- 
ada may  have  an  opportunity  to  lend  his  aid.  The 
prospect  of  some  ten  thousand  trained  men  of  the  en- 
gineering profession  working  together  to  help  corre- 
late and  perfect  the  war  organization  at  home  is 
fraught,  we  believe,  with  tremendous  possibilities.  Not 


I  he  least  effect  would  be  the  moral  influence  such  ac- 
tion w^ould  have  on  our  men  at  the  front,  who  would 
hear  with  decided  satisfaction  of  such  a  practical  move- 
ment. 


Canada's  Help  Wanted  for  the  Development 
of  Water  Powers  in  Russia 

Tl  IE  Canadian  Government  Commercial  Agent  at 
Petrograd,  Russia,  has  advised  the  Superintend- 
ent of  the  Dominion  Water  Power  Branch  that 
the  new  Imperial  Water  Ways  Department  of 
the  Russian  Government  has  now  under  review  a  num- 
ber of  very  important  water  power  projects  in  vari- 
ous parts  of  Russia,  and  has  suggested  that  it  is  not 
unlikely  that  the  Chief  Engineer  of  the  Imperial  Wa- 
ter Ways  Department  would  wish  to  avail  himself 
of  Canadian  engineering  experience  in  the  design  and 
construction  of  hydro-electric  developments,  and  also 
of  the  manufacturers  of  all  kinds  of  equipment,  elec- 
trical, hydro-electric  and  mechanical,  required  for  a 
com]jletc  water  power  development. 

The  Dominion  Water  Power  Branch  is  undertak- 
ing to  inform  the  Canadian  Government  Com«iercial 
Agent  at  Petrograd  of  the  names  of  all  Canadian  in- 
dustries which  turn  out  eciuipment  employed  in  water 
])ower  development,  also  of  the  names  of  Canadian 
contractors  who  have  constructed  hydro-electric  mi- 
dcrtakings  throughout  the  Dominion.  The  Secretar}' 
of  the  Canadian  Society  of  Civil  Engineers,  Montreal, 
is  arranging  to  furnish  as  complete  a  list  as  possible 
of  Canadian  engineers  who  have  designed  and  con- 
structed power  plants.  The  Superintendent  of  the 
Dominion  Water  Power  Branch  is  endeavoring  to 
collate  the  necessary  data  to  be  forwarded  to  Petro- 
grad with  the  least  possible  delay,  and  while  it  is  pos- 
sible that  direct  communications  may  be  made  to  the 
better  known  Canadian  contractors  and  Canadian  man- 
ufacturers of  power  equipment,  it  would  be  advisable 
for  readers  of  the  Contract  Record  to  communicate 
direct  with  this  official  at  Ottawa. 

The  Dominion  Water  Power  Branch  deserves 
credit  for  its  foresight  in  making  known,  by  every 
jjossible  means  at  its  command,  the  great  work  ac- 
complished by  Canadian  engineers  and  contractors  in 
power  development  on  this  continent.  Russia  should 
prove  a  tremendous  field  for  Canadian  engineers  and 
business  men  in  power  development  activities,  and 
every  possible  effort  should  be  made  to  take  advantage 
of  the  present  situation.  Some  months  ago  at  the  in- 
itiative of  this  Branch,  several  prominent  Russian  en- 
gineers made  a  visit  to  Canada  to  see  for  tliemselves 
what  Canadian  engineers  and  business  men  have  al- 
ready accomplished  in  power  development.  One  of 
the  engineers  returned  to  Russia  immediately,  and  it 
is  probable  that  the  urgent  request  made  to  the  Super- 
intendent of  the  Dominion  Water  Power  Branch  for 
information,  as  set  out  above,  is  a  direct  result  of  this 
visit. 


Apparatus  for  Testing  Fireproofness 

The  United  States  Bureau  of  Standards  has  in- 
stalled a  very  complete  apparatus  for  testing  the  re- 
sistance of  structures  and  materials  to  fire,  especially 
as  regards  walls  and  partitions.  Erom  the  results  of 
the  tests  it  is  possible  to  determine  whether  a  fire  will 
be  confined  to  one  room  of  a  building  long  enough  to 
])ermit  firemen  to  reach  the  same  and  attack  it  with 
their  appliances,  or  whether  it  will  spread  rapidly 
through  the  building  and  to  adjoining  structures. 
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Prince  Edward  Island  Gar  Ferry  Ter- 
minals at  Gape  Tormentine,  N.  B. 

By  Kenneth  S.  Pickard,  B.Sc.  (McGill),  Assoc.  Mem.  C.S.C.E. 


THE  followino^  article  is  a  brief  description  of  the 
work  of  construction  of  the  Princr  l:.il\\',ir(l 
Island  car  ferry  terminals  at  Cape  I  >  irnii  niiin.', 
N.B.,  now  under  contract.  The  cnnlr;n  i.  lor 
lliis  work  is  held  bv  O'Brien,  Doheny  &  CD.,  nl  .Mont- 
real', and  a  sub-ront r.u-t  for  all  the  rock  work  was  let 
to  the  Sackville  J  'rcc^tone  Company,  Ltd.  The  writer 
has  charge  of  this  sub-contract  for  the  rock  construc- 
tion work  at  Cape  Tormentine. 

Ever  since  rrinci'  (''.duard  island  i-ntered  Confed- 
eration the  subject  of  trans])ortation  Ix'tween  the  main- 


Fig.  1— Ganeral  plan  of  Prince  Edward  Island  car  ferry  terminals  at  Cape 
Tormentine.  N.  15.,  now  In  course  of  construction. 

land  and  the  island  has  been  a  serious  cpiestion.  Tht- 
(Government  undertook  to  ])rovide  communication 
winter  and  summer.  They  have  had  a  great  deal  ot 
trouble  in  fulfilling"  this  compact,  as  steamers  have 
been  tied  up  for  a  considerable  length  of  time  ncarlv 
every  winter.  The  car  ferry  from  Carlcton  Point,  on 
Prince  lulvvard  Island  to  Cape  Tormentine,  on  the 
mainland,  was  proposed  shortly  after  the  Conservative 
(iovernment  came  into  power  in  I'Ml,  and  these  ])oints 
were  chosen  as  terminals  on  either  side  of  Northiim- 
berkind  .Sli'ait. 

General  Description  of  the  Work. 

The  attached  plan  of  the  general  scheme  shows  the 
outline  of  the  work;  the  shacied  jxirtion  sliows  the  old 
pier  constructed  bv  the  Public  Works  l)e|)artnieul, 
and  the  unshaded  lines  show  tlie  new  work  now  beiu"- 


constructed  by  the  Department  of  Railwavs  and  Can- 
als. 

Cribs  A,  B,  C,  D,  and  E  are  timber  cribs  const rncl- 
ed  of  creosoted  pine  below  water  and  native  timber 
above.  These  cribs  were  constructed  to  i)rovide  an 
easier  curve  for  getting"  trains  around  to  the  ferry  land- 
ing and  also  to  provide  a  berth  to  load  lumber  and 
other  commodities  on  other  ships  llian  the  car  ferry. 
The  space  between  these  cribs  and  the  old  wharf  was 
filled  in  with^arth.  Cribs  F,  G,  H,  P,  I,  J.  Jv.  P.  M,  N, 
and  O  are  of  the  same  construction  as  A,  P,  C,  D,  aufl 

and  provide  a  berth  for  the  ferry  steamer  "I'rince 
Edward  Island."  A  heavy  pile  fender  is  provided  for 
the  boat  to  lie  against  and  also  to  prevent  shock  when 
docking".  Between  cribs  E,  (r,  and  H  on  one  side  and 
cribs  P,  I,  J,  on  the  other,  the  steel  transfer  bridge  for 
running  the  cars  on  and  off  the  boat  is  placed.  This 
is  raised  and  lowered  by  means  of  a  hoisting  engine. 

The  rubble  mound  breakwater  is  placed  across  the 
end  of  the  crib  work  and  400  feet  distant  from  it.  This 
is  to  form  a  harbor  and  also  act  as  a  protection  and 
hold  the  ice  in  the  winter  time. 

Eig.  2  shows  a  general  view  of  the  berth  where  the 
ferry  steamer  is  to  lie.  Overhead  the  steel  construc- 
tion for  raising  and  lowering  the  transfer  bridge  is 
seen  in  this  photo.  The  pile  fender  which  has  a  hard- 
wood facing  is  just  in  front  of  the  steel  work  on  botli 
sides.  This  is  to  form  a  protection  for  the  l>oat  and 
i:)iers  from  shock  when  the  boat  is  docking.  The  um- 
brella roof  for  the  landing  of  passengers  from  the  boat 
to  the  passenger  cars  which  will  stand  on  the  track 
alongside,  is  shown  just  to  the  right  of  the  transfer 


Fig.  2. 


-General  view  of  ferry  berUi,  showing  steel  transfer  bridge, 
pile  fender, canopies  and  sea  wall. 


bridge.  The  wall  shown  on  the  extreme  right  of  the 
l)hoto  is  a  sea-wall  10  ft.  wide  and  6  ft.  high,  to  serve  as 
a  protection  from  the  sea  during  severe  storms. 

The  Timber  Crib  Work  Construction. 

The  cribs  are  constructed  of  creosoted  piiu:  below 
low  water  and  native  timber  above.  Tlu;  cribs  are 
built  up  on  a  sort  of  grid  or  raft  for  three  or  four  courses 


aiul  then  launched.   Thev  are 


f)Ull 
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The  cribs  aii-  ihcii  lilu^lK-il  up  u>  low  lexcl.  m 

about  two  ffct  above  it.  They  are  tluu  lowed  inlo 
position  ami  held  there  by  anchors  ami  linc-s  attached 
to  capstans  on  the  cribs.  The  cribs  arc  then  lillcil  w  itli 
rock  from  scows  and  from  cars  run  ()iit  ou  the  trestle 
ct>nstructed  on  the  cribs.  This  is  seen  \eiy  clearly 
from  J'is.  v3,  which  shows  several  cars  nm  out  nu  this 
trestle  and  men  throwinj;  rock  nlT  into  the  cribs.  The 
crib  is  there  shown  built  up  to  about  two  ieet  above 
low  water.  After  beins  tilled  up  to  low  water  the 
l»ents  for  supportinj^  the  trestle  work  are  taken  off  and 
the  cribs  built  up  to  their  proper  level. 

Rock  Work  Construction. 
This  consists  of  the  hllint;  of  the  cribs  shown  in 
Kifif.  3.  the  talus  or  protection  of  the  sea  side  of  the 
cribs  and  the  rubble  nutund  breakwater.  The  crib  fill 
stones  are  small  stones,  which  one  man  can  handle, 
and  are  taken  to  the  work  on  cars  and  dumped  olT 
by  hand.  The  centre  or  core  of  the  breakwater  and 
also  the  core  of  the  talus  consists  of  stone,  50  per  cent, 
of  which  must  be  over  half  a  ton  in  weight.  The  lars^cr 
part  of  the  coverinij  stone,  known  as  sni.ill  rubble,  is 
over  three-quarters  of  a  ton  in  weight  on  the  harbor 
side  and  one  ton  in  weight  on  the  sea  side.    This  is 


Fig.  3.  — Filling  cribs  with  rock  delivered  by  cars  run  out  on  trestle  work. 
The  cribs  shown  here  are  built  up  a  little  above  low  water. 

shown  in  section  L  on  the  attached  plan.  Section  M 
consists  of  large  rubble  stone,  which  must  be  oyer  five 
tons  on  the  sea  side  and  over  three  tons  in  weight  on 
the  harbor  side.  Section  N  is  the  capping  stone,  which 
must  be  over  four,  tons  in  weight  on  the  sea  side  and 
three  tons  in  weight  on  the  harbor  side.  These  stones 
are  laid  with  the  least  dimensions  showing  on  the  face. 

All  the  stone  for  the  talus  and  breakwater  is  taken 
from  the  quarry  of  the  Sackville  Freestone  Company, 
Ltd.,  at  Sackville,  a  distance  of  36  miles  by  rail.  It  is 
then  loaded  on  scows  by  means  of  a  loading  derrick, 
which  is  built  on  a  pile  foundation  alongside  of  the  okl 
pier.  It  is  then  towed  out  to  the  required  jjlaces  and 
unloaded  in  the  different  ways  descj-ibed  in  the  follow- 
ing: In  starting  to  build  the  core  a  special  dump  scow- 
is  used,  which  was  built  with  a  watertight  longitudinal 
bulkhead  and  valves  in  one  side,  so  that  by  opening 
these  valves  water  can  be  let  into  one  sidfe  of  the  scow. 
A  false  bottom  w^s  also  placed  in  this  section  of  the 
scow  or  tank,  raised  up  so  that  the  top  of  the  floor  was 
a  little  above  the  water  line  when  the  scow  floated 
light.  By  this  means  after  dumping  the  load  the  water 
would  all  drain  ofif  when  the  valves  were  left  open, 
thus  doing  away  with  a  lot  of  expensive  dumping.  Fig. 


I  shows  the  scow  lasleiied  in  position  by  means  of 
lines.  Tiie  water  valves  are  open  and  tlic  scow  is  sec- 
I  ling  to  one  side. 

.\fter  the  core  is  dumped  up  to  a  depth  of  about  8 
feel  below  water  the  dump  scow  can  no  longer  be  used, 
.Mill  llie  liiiishiug  i^rocess  has  to  be  done  first  with  a 
lloating  derrick  (Fig.  .S).  and  later  by  means  of  the 
tr.-i\  elling  derrick  shown  in  the  same  photo.  This  photo 


Fig.  4.— Dump  scow,  with  valves  open,  settling  on  one  side. 


shows  the  core  of  the  breakwater  about  finished.  This 
is  taken  from  the  end  of  the  new  work  and  the  open- 
ing between  the  end  of  the  crib  work  shown  and  the 
end  of  the  breakwater  On  which  the  travelling  derrick 
is  placed  is  about  400  feet,  which  is  the  entrance  for 
the  ferry  steamer. 

Dredging. 

The  dredging  for  this  work  was  done  by  the  gen- 
eral contractors  themselves,  and  consisted  of  dredging 
the  entrance  and  the  harbor  to  a  depth  of  20  feet  below 


Fig.  5.— Breakwater  with  core  nearly  finished.   A  channel  400  ft.  wide 
is  shown  between  the  breakwater  and  pier  in  the  foreground. 

low  water.  The  berth  for  the  steamer  was  dredged  a 
few  feet  below  this. 

Difficulties  During  Construction. 

The  rough  weather  and  heavy  seas  met  with  at 
Cape  Tormentine  were  the  cause  of  serious  difficulties 
to  the  contractors.  It  was  often  impossible  for  days 
at  a  time  to  bring  scows  alongside  of  the  breakwater 
or  to  use  floating  plant  of  any  kind  owing  to  the  rough- 
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ncss  uf  the  sea  and  Uic  (hinder  ul'  brcakint^"  and  siukiny" 
the  plant  when  it  came  in  contact  witli  the  sides  of  the 
work.  It  was  very  ditificult  to  get  cribs  A,  B,  C,  D, 
and  E  (Ei^-.  1)  to  maintain  their  position  after  the 
earth  fill  l^ctvveen  these  cribs  and  the  old  wharf  was 
pnt  in,  as  the  cribs  were  placed  on  a  rock  bottom  which 


sloped  Inwards  the  uutside  and  it  was  with  the  ntmost 
dil"ficnk\  lliat  these  cribs  were  held  after  this  earth 
was  i)nt  in.  The  sinking-  of  the  cribs  was  a  hazardmi^ 
nndertaking  from  the  contractors'  standpoint,  and 
came  to  a  very  fortnnate  conclusion,  not  one  crib  being- 
lost  in  the  constnicticn. 


Activated  Sludge  Tests  and  Experiments 


THE  University  of  Illinois  have  been  conducting 
tests  for  some  time  on  the  activated  sludge 
methods  of  treating  sewage.  The  following 
article  by  Messrs.  Bartow,  Mohlman  and 
.Schnellback  in  Engineering  News  describes  the  design 
of  the  plant  and  its  performance : — 

The  first  series  of  activated-sludge  experiments  at 
the  University  of  Illinois,  begun  November  1,  1914, 
was  conducted  in  3-gallon  bottles.  The  second  series 
was  conducted  in  a  tank  9  inches  scjuare  and  4^  feet 
deep.  The  third  series  was  conducted  in  four  tanks 
each  having  an  area  of  10  square  feet,  and  a  depth  of 
9  feet.  Experiments  in  the  first  three  scries  were  car- 
ried on  by  the  fill-and-draw  plan.  At  present,  for  the 
fourth  series,  a  continuous-flow  plant  is  being  suc- 
cessfully operated.  This  series  is  conducted  in  the 
septic  tank  designed  in  1897  for  the  city  of  Champaign. 
Early  in  1916  this  tank  was  -placed  at  the  disposal  of 
the  State  Water  Survey,  and  was  reconstructed  with 
the  expectation  that  200,000  gallons  of  domestic  sew- 
age be  treated  daily. 

Design  of  Plant 

The  plant  contains  a  screen  chamber  and  pump  pit, 
a  grit  chamber,  an  aeration  chamber,  a  settling  cham- 
ber, a  blower  room  and  a  laboratory.  A  sludge-drying 
bed  and  a  pond  into  which  the  effluent  from  the  process 
may  be  discharged  are  also  provided.  Plans  have  been 
made  for  the  installation  of  sludge-drying  apparatus. 

The  sewage  is  drawn  from  the  main  outlet  sewer 
of  the  city  of  Champaign.  The  daily  flow  is  from 
1,000,000  to  1,500,000  gallons.  The  manhole  nearest 
the  septic  tank  was  modified  to  serve  as  a  screen 
chamber  and  suction  pit  for  the  pumps.  A  weir  was 
l)laced  in  the  outlet  to  raise  the  sewage  level  and  pro- 
vide suction  for  the  pumps.  Vertical  bars  spaced  with 
%-inch  openings  prevent  coarse  material  from  reach- 
ing the  suction  of  the  pumps.  The  sewage  is  pumped 
to  a  grit  chamber  by  two  centrifugal  pumps,  one  with 
a  capacity  of  75  and  the  other  of  110  gallons  per  min- 
ute. Each  pump  is  belt-connected  to  a  3-horsepower 
electric  motor.  The  grit  chamber  is  34  feet  long,  hav- 
ing two  compartments  each  1  foot  wide.  At  the  out- 
let is  an  adjustable  weir  through  which  the  sewage 
must  flow  and  where  its  rate  can  be  measured. 

The  sewage  flows  from  the  grit  chamber  into  the 
aeration  chamber,  a  rectangular  concrete  tank  17  x 
36J/2  feet  in  plan  and  9^/2  feet  deep,  having  a  capacity, 
after  allowances  are  made  for  the  baffle  walls  and  the 
sloping  bottoms,  of  about  36,000  gallons.  The  cham- 
ber is  divided  longitudinally  by  three  baffles  into  four 
compartments  through  which  the  sewage  travels  a  dis- 
tance of  about  140  feet.  The  lower  j^art  of  each  com- 
partment has  sides  sloping  toward  the  centre,  to  a 
channel  10^/2  inches  wide  and  4  inches  deep,  extending 
lengthwise  through  the  tank.  Above  this  channel 
filtros  plates  are  supported  on  T-bars  that  have  been 
embedded  in  the  concrete.    The  channel  below  the 


filtros  plates  was  divided  into  sections  for  six  filtros 
plates  with  the  expectation  that  each  set  of  plates 
would  be  separated  from  all  the  others  and  that  the 
supply  of  the  air  to  the  plates  could  be  regulated  by 
an  air  pipe  and  valve  for  each  set.  Owing  to  the  por- 
osity of  the  sloping  concrete  sides  it  has  been  found 
impossible  to  regulate  independently  each  set  of 
plates.  The  aeration  tank  should  be  capable  of  treat- 
ing 144,000  gallons  of  sewage  and  sludge  per  day  if 
aerated  during  a  period  of  6  hours;  170,000  gallons  if 
aerated  5  hours,  216,000  gallons  if  aerated  4  hours. 

The  treated  sewage  and  sludge  flow  from  the  aera- 
tion chamber  to  the  settling  chamber.  The  settling- 
chamber  is  6  X  lOy^  feet  in  plan  and  IOJ/2  feet  deep  at 
the  lowest  point.  It  has  a  capacity  of  3,700  gallons. 
This  would  give  a  retention  period  of  24,  31  and  37 
minutes  with  a  flow  of  4,  5  and  6  hours  respectively, 
through  the  aeration  chamber. 

In  order  to  assist  the  settling  of  the  sludge,  the 
liquid  is  passed  down  through  the  centre  and  up  around 
the  edges  of  a  hollow  wooden  pyramid  placed  in  the 
centre  of  the  settling  basin.  The  pyramid  is  15  inches 
square  at  the  top,  3  feet  square  at  the  bottom  and  ex- 
tends to  within  3^^  feet  of  the  bottom  of  the  chamber. 

From  the  settling  tank  the  effluent  flows  over  a 
weir  to  the  creek  or  into  the  pond.  The  pond  is  formed 
by  two  dams  placed  across  the  abandoned  bed  of  a 
small  stream.  It  covers  about  0.1  acre  and  is  3  feet 
deep  in  the  deepest  part. 

The  sludge  is  withdrawn  from  the  settling  chamber 
by  an  air  lift  and  can  be  discharged  into  the  raw  sew- 
age where  it  enters  the  aeration  chamber,  or  can  be 
diverted  for  experimental  purposes,  or  to  the  sewer. 
Some  sludge  has  been  dried  on  a  sand  bed  having  an 
area  of  256  square  feet  and  a  depth  of  8  inches.  The 
drying  of  sludge  on  the  sand  bed  is  not  considered  a 
success. 

Air  is  supplied  for  aeration  and  for  the  air-lift  by 
a  rotary  positive-pressure  blower  having  a  rated  capa- 
city of  300  cubic  feet  per  minute,  driven  by  a  15  h.p. 
electric  motor.  The  air  is  filtered  through  cheese  cloth 
spread  over  a  -wire  box  before  it  enters  the  blower 
suction  pipe.  The  air  is  measured  through  a  Venturi 
meter. 

The  plant  has  been  in  continuous  operation  for 
twelve  weeks  (on  October  4,  1916)  prior  to  which 
time  it  was  operated  intermittently  for  periods  of  from 
one  to  three  weeks.  No  special  eft'ort  was  necessary 
to  build  up  activated  sludge.  The  plant  has  simply 
been  put  into  operation,  allowing  the  effluent  from  the 
settling  chamber  to  escape  while  pumping  back  the 
sediment.  From  the  start  90  per  cent,  of  the  suspend- 
ed matter  was  removed  and  after  13  days  of  operation 
stable  effluents  were  obtained. 

The  results  achieved  have  been  very  gratifying. 
Purification  is  indicated  by  the  presence  of  from 
to  8  parts  per  1,000,000  of  dissolved  oxygen  and  the 
stability  to  methylene  blue  of  from  5  to  15  days.  The 


1  11  I-:  I'oxrk  \  i  r  r  i'.cou  d 


l,-mii:ir>'  '■'>.  1917 


effluent  is  odorless  ami  };ciK'iall}  clear,  though  at 
times,  because  of  the  insufficient  capacity  of  the  set- 
tling chamber,  it  contains  small  jiarticles  of  shidijc. 

The  plant  has  been  run  to  obtain  a  clear  eUhuiil. 
Owini;  Xo  the  insutVicient  size  of  the  settling;  chamber 
the  actual  rate  t>t  operation  has  lieen  less  than  one 
half  of  its  rated  capacity.    Additional  settliiiL;  cliaui 
bers  are  to  be  installed. 

After  satisfying  ourselves  that  the  plant  omdd  he 


run  salisfacktrily  at  a  rate  suitable  to  the  capacity  of 
the  settling  chamber,  the  rate  has  been  increased  to 
150,000  gallons  per  day  even  though  some  sludge  es- 
capes with  the  effluent.  At  this  increased  rate,  using 
J  cubic  feet  of  air  per  gallon  of  sewage,  stable  effluents 
have  usually  been  obtained.  Owing  to  the  presence 
of  sludge  in  the  effluent,  the  effluent  was  allowed  to 
settle  in  glass  cylinders  30  minutes  longer  before  tak- 
ing samples  for  analysis. 


Defects  in  a  Concrete  Sewer  at  St.  Vital,  Man. 

Kapid  Disintegration  Due  to  Chemical  Action — Caused  by  the  Use  of  Lime- 
stone  Aggregate  and  Porous  Concrete  — Impervious  Lining  Recommended 


I.\  r'14.  the  rural  municipality  of  St.  \  ital,  .Man., 
built  a  trunk  sewer  of  reinforced  concrete.  In  the 
fall  of  H)15,  about  a  year  after  its  completion, 
decomposition  was  noticed,  and  in  I'ebruary,  1916, 
Mr.  M.  T.  Cantell,  C.E.,  was  called  in  by  the  council 
of  the  municipality  to  report  on  the  defects  which  had 
been  reported.  The  results  of  his  examinations  were 
incorporated  in  three  interim  reports  which  have  been 


FiB.  1— Typical  section  of  trunk  sewer  of  the  rural  municipality 
of  St.  Vital,  Man. 


collected  in  a  final  report,  recently  made  public.  1'he 
following  abstracts  will  serve  to  indicate  the  nature 
of  defects  which  are  liable  to  occur  in  sewers  of  this 
type  and  the  means  suggested  for  overcoming  and 
offsetting  them: — 

In  February,  1916,  I  made  a  careful  inspection  of 
the  portion  of  the  work  between  the  Municipal  Hall 
and  Nichol  Avenue,  and  found  disintegration  of  the 


concrete  is  rapidly  taking  place,  and  to  such  an  extent 
that  if  it  is  not  immediately  arrested  destruction  of 
the  whole  of  this  length  of  sewer  is  inevitable  at  an 
early  date.  I  further  examined  a  considerable  length 
of  the  sewer  north  of  Nichol  Aveiaue,  and  foimd  this 
portion  also  to  be  under  the  process  of  disintegration ; 
although  this  is  not  so  far  advanced  as  in  the  more 
southerly  portion,  it  will  continue  to  disintegrate  with 
the  same  ultimate  result  unless  it  receives  early  at- 
tention. 

The  sewer  is  egg  shape  in  section  and  is  constructed 
of  concrete,  as  Fig-  1,  the  dimensions  of  this  portion 
being  42  inches  wide  and  63  inches  high,  with  the  con- 
crete six  inches  thick. 

Upon  careful  examination  I  find  the  concrete  com- 
posed of  Portland  cement  and  an  aggregate  consisting 
of  siliceous  sand  and  gravel,  and  broken  limestone 
rock;  the  sand,  gravel  and  limestone  being  in  greatly 
varied  proportions,  in  some  batches  the  coarse  aggre- 
gate consists  almost  entirely  of  broken  Ihiiestone,  in 
others  gravel  predominates.  The  proportion  and 
■quality  of  cement  used  throughout  is  satisfactory  and 
appears  to  agree  fairly  closely  with  the  1  to  6  mixture 
and  the  other  conditions  called  for  in  the  specifications. 

There  is  evidence  of  the  concrete  being  mixed  with 
an  excess  of  water  and  of  being  deposited  with  in- 
sufficient or  no  tamping,  resulting  in  a  porous  concrete 
of  insufficient  density  to  resist  the  penetration  of 
moisture  and  deleterious  gases. 

The  air  in  the  sewer  contains  a  large  proportion  of 
carbonic  acid  and  ammonia,  a  small  proportion  of  sul- 
phureted  hydrogen  and  a  trace  of  marsh  gas. 

The  soil  in  which  the  sewer  is  built  consists  of  a 
plastic  calcareous  clay  containing  a  small  trace  of  al- 
kaline matter,  underlying  about  18  inches  of  peaty  veg- 
etable earth  in  which  there  is  a  trace  of  carbonic  acid, 
probably  generated  by  decaying  vegetation  and  car- 
ried in  by  surface  water. 

The  disintegration  is  brought  about  primarily  by 
a  breakdown  of  the  limestone  aggregate  of  the  con- 
crete, through  being  attacked,  chiefly  by  the  carbonic 
acid  and  the  ammonia,  and  to  a  smaller  degree,  b}"  the 
other  deleterious  gases  contained  in  the  sewer  air. 

These  chemicals  have  great  affinity  to  carbonate  of 
lime  and  carbonate  of  magnesia  ;  the  limestone  consists 
almost  entirely  of  the  former,  w"ith,  in  some  cases,  a 
small  percentage  of  the  latter.  The  acids  in  the  air 
are  dissolved  by  moisture  and  thus  rendered  capable 
of  attacking  the  carbonates  and  setting  up  chemical 
action  which  results  in  decomposition  of  the  stone. 
The  acids  then  attack  the  lime  in  the  cement  which 


I'  iS.  :i.  -The  surface  in  this  case  is  completely  covered  with  dissolved  lime  and  shows  signs  of  disintegration  and  fracture. 
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results  in  the  complete  clisiiitcfiiation  of  the  concrete. 

The  chemical  action  and  process  of  clisinteyration 
is  observable  in  the  followinjj : 

(1)  The  formation  of  snlphates  and  carbonates 
which  are  extensive  and  in  various  forms.  Sulphate 
i»f  magnesia  is  shown  as  a  white  salt-like  effloresceusc, 
ami  the  sulphate  and  carbonates  of  lime  as  a  creamy 
white  substance  runninj.;'  down  the  wall  like  a  thick 
paint,  and  in  numerous  places  hansiujr  like  icicUs  m 
the  form  of  stalactites.  These  sulphates  and  carl). .u 
ales  exert  an  irresistible  force  durinii'  formation  and 
when  fornun^  within  the  ])orcs  of  thr  concrete  they 
fracture,  burst,  or  render  friable,  the  surroiuulino-  ma- 
terial. 

(2)  Hv  the  Leases  attacking  the  litneslonc  in  parts 
ujore  free  from  moisture  and  liberating-  the  carbonic 
acid  gas  c<.>ntained  in  the  stone.  This  converts  it  into 
tpiieklime  which  hydrates  in  the  presence  of  moisture, 
and  in  so  doini;  it  expands,  fractures  the  concrete, 
powders  and  is.  s»d)se(piently  converted  into  a  paste 
of  putty-like  consistency,  which  is  dissolved  and 
waslied  away  by  water. 

Cause  of  Defects 

The  whole  trouble  is  therefore  caused — 

(1)  By  broken,  soft  granular  non-crystalline  lime- 
stone beintr  used  as  aggregate. 

(2)  By  the  porosity  of  the  concrete  being  such  as 
to  aflord  ready  means  for  moisture  from  the  exterior 
and  interior  of  the  sewer  and  for  deleterious  gases  from 
the  interior  of  the  sewer  to  gain  access  to  the  concrete 
;ind  to  attack  and  break  down  the  non-crystalline  lime- 
stone and  then  the  cement,  and  thus  bring  about  com- 
plete disintegration  of  the  whole  mas§. 

The  decomposing  action  is  also  favored  by  the  sew- 
er being  very  poorly  ventilated  ;  the  gases  do  not  readi- 
Iv  escape,  and  are  consequently  more  dense  and  pene- 
trating than  they  would  otherwise  be. 

Repair  Suggestions  ^ 

To  restore  the  sewer  to  a  satisfactory  condition  I 
recommend  the  following: — 

(1)  That  about  400  feet  between  the  Municipal  Hall 
and  Nicholl  Avenue  be  entirely  removed  and  recon- 
structed, for  which  it  will  be  necessary  to  open  up  the 
trench  to  facilitate  construction.  A  further  portion  of 
this  length  to  have  a  part  only  removed  and  recon- 
structed; this  can  be  done  from  inside  the  sewer  and 
will  not  necessitate  opening  the  trench  above.  The 
remainder  of  this  portion  to  have  small  defective 
patches  cut  out  and  made  good. 

(2)  That  to  preserve  this  portion  from  further  dis- 
integration and  ultimate  destruction,  the  whole  of  the 
inside,  except  the  portion  entirely  reconstructed,  be 
cleaned  and  lined  with  an  impervious  lining. 

In  the  portion  of  the  sewer  which  I  inspected  to  the 
north  of  Xichol  Avenue  similar  disintegration  has  com- 
menced, but  it  is  not  at  present  sufficiently  advanced  to 
necessitate  removal  of  any  portion.  To  arrest  dis- 
integration and  insure  safety  of  the  sewer  I.  strongly 
recommend  that  this  portion  also  be  at  once  lined  as 
described  for  the  portion  south  of  Nichol  Avenue. 

The  exact  length  of  the  portion  to  be  reconstructed 
cannot  be  determined  until  the  trench  is  opened  up 
as  it  is  impossible  to  judge  from  w  ithin  to  what  extent 
disintegration  has  spread  on  the  outside.  To  entirely 
protect  the  concrete  from  further  attack,  it  may  also 
be  necessary  to  treat  a  portion  of  the  exterior  to  pre- 
vent the  penetration  of  moisture,  but  this  also  can- 
not be  determined  until  the  trench  is  opened  np  at 
various  points  along  the  sewer. 

In  May,  1916,  Mr.  Cantell  made  a  furtlier  examina- 


tion of  the  entire  sewer  and  found  that  disintegration 
ill  the  part  already  referred  to  had  greatly  increased, 
a  considerable  length  had  entirely  collapsed  and  large 
|)atches  had  fallen  out  in  many  places. 

(  )tlu'r  sections  re(|nire(l  repairing  or  replacing, 
while  in  others  disintegration  has  btit  reccntl\'  com- 
nuMued  and  was  not  (levelo])ing  very  rapidly,  conse- 
i|uently  repair  was  not  so  urgent. 

(hi  May  26tli  the  engineer  submitted  a  further  re 
poll  to  the  Council  as  follows: 

I  have  excavated  and  exposed  the  exterior  of  the 
\\oi>(  jiortion  of  the  sewer  and  haxc  made  a  further 
detailed  examination  of  the  nature  and  composition 
of  the  materials  of  which  the  concrete  is  composed 
and  also  the  nature  of  the  surrounding  soil  and  the 
internal  conditions  of  the  sewer.  As  a  result  of  this 
examination,  I  beg  to  supplement  my  ])rcvious  report 
with  the  following: — 

The  coarse  aggregate  used  for  the  concrete  con- 
sists of  from  60  to  dS  ])vv  cent,  of  limestone  in  varioiis 
degrees  of  crystalli/alion,  some  of  which  is  siliceous 
and  of  a  metamorphic  nattu-e ;  about  20  per  cent,  con- 
sists of  hard  stone  of  igneous  formation,  chiefly  granite 
and  trap  rock;  the  remaining  15  or  20  per  cent,  con- 
sists of  soft  granular  limestone,  i.e.,  limestone  devoid 
of  crystallization.  The  sand  is  similar  in  nature  to 
the  coarse  aggregate  but  does  not  contain  such  a  large 
percentage  of  non  crystalline  limestone.  I  cannot 
report  differently  on  the  cement;  as  far  as  can  be 
ascertained  from  the  finished  product  the  specified 
(|nantity  and  quality  was  used. 

Irregular  Density  of  Concrete 

The  density  of  the  concrete  is  very  irregular.  In 
places  it  is  of  average  density  but  it  is  generally  porous 
and  in  ])laces  exceptionally  so,  the  cavities  var)nng 
in  size  up  to  that  of  the  stones.  The  soil  contains 
a  very  small  trace,  ])ractically  a  negligible  quantity,  of 
alkaline  matter;  it  is  insufficient  to  give  rise  to  the 
formation  of  sohdile  salts  likely  to  cause  efflorescence 
and  consequent  disintegration. 

The  result  of  my  examination  ftdly  supports  my 
])revious  reports  as  to  the  cause  of  disintegration  and 
decom])osition  of  the  concrete.  The  gases  first  act 
upon  the  soft  non-crystalline  and  the  feebly  crystalline 
limestone  and  then  upon  the  lime  coiisfituent  of  the 
cement  with  the  re.Milt  already  described.  The  action 
of  the  gases  is  intensilied  by  the  presence  of  moistvu'e 
due  to  percolation  through  the  concrete  from  the  soil 
and  from  the  water  within  the  sewer;  this  water  dis- 
solves the  acids  in  the  sewer  air  thus  enabling  them 
to  easily  attack  the  carbonate  of  lime  and  magnesia 
forming  sulphates  \vhich  are  very  soluble  in  water. 
Ow  ing  to  porosity  the  concrete  offers  very  little  or  no 
rc'-i^tance  to  the  penetration  of  the  gases. 

The  disintegration  invariably  commences  at  the 
inside  and  varies  in  depth  from  superficial  roughness 
to  complete  disintegration  through  the  whole  thickness 
of  the  concrete.  At  any  one  particular  point  it  is 
greater  at  the  inside  than  toward  the  outside,  and  is 
invariably  greatest  where  the  moisture  most  easily 
])enetrates  and  the  non-crystalline  limestone  is  present. 

Conclusions 

My  detailed  examination  fully  indicates  the  follow- 
ing: 

(1)  That  the  disintegration  is  chiefly  due  to  the 
use  in  the  concrete  of  a  large  pro]:)ortion  of  soft  non- 
crystalline limestone,  containing  90  to  96  per  cent, 
carbonate  of  lime  (lime,  carlxmic  acid  and  writer). 

(2)  That  I  lie  disintegration  would  have  been  much 
less  rajiid  .and  probably  only  superficial  if  the  concrete 


FijJ.  !).— A  lartfc  fracture  is  ohservable  along  tlie  side  vvitli  a  coveriiiii  of  dissolved  lime  on  the  surface. 
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luul  l)ci'n  i>f  sulVK-iciit  iK'Usity  t*i  resist  the  i)ciulr;iiii'n 
of  air  ami  water,  ami  hail  tlie  sewer  been  belter 
tilatcd. 

(3)  That  the  ilisintcjjratioii  wouKl  nut  have  taken 
phice  if  the  interior  of  the  sewer  had  been  iniished 
with  an  impervions  lining.    Tlie  exislinii  lining  enn 
sists  of  a  eoatinn  of  cement  firont. 

^\'hen  an  extension  of  the  sewer  is  made  1  recom 
mend  the  Mmiieipalit v  to  refuse  i)ernHssion  to  use 
limestone  of  the  class  herein  deseril)eil  as  l)rin^in!^ 
about  tlie  disintegration,  and  to  enforce  means  to  se 
cure  a  dense  impervious  concrete  with  a  lininj;'  lini>ln  il 
as  describeil  for  the  repair  of  the  present  sewer. 

The  accompan}  inj;  i)hotoijrapbs  show  the  (kcuui 
positii>n  and  disintejiration  in  various  stashes.  Tin 
white  streaks  and  coating  rejiresenl  tlie  snljihates  and 
carbonates  of  lime  whicli  in  ])laces  euxer  almost  llie 
entire  snrface.  The  dark  st-reaks  are  llie  eenient  sur- 
face not  yet  covered  with  lime.  Tlie  luu'xen  broken 
patches  observable  in  l*"igs.  2  and  ,i  are  of  putty-like 
consistency  and  can  be  easily  removed  without  the 
use  of  tt^ols.  Im.hs.  3,  -4  and  5  show  fractures  alout^- 
the  side. 


Human  Efficiency  Methods  Obliterate 
Individuality 

A(  iRlC.\T  deal  is  said  nowadays  about  eflkiency. 
^fore  particularly  with  regard  to  factory  or- 
iianization  a  lot  has  haan  done  towards  the  el- 
imination of  waste  efi'ort  and  unnecessary  mo- 
U"U  with  the  object  of  speeding  up  production  and  in- 
creasing the  value  of  the  human  element ;  in  short,  pro- 
ducing an  efficient  organization.  Enj^ineers  like  the 
late  Dr.  Taylor  have  spent  a  lifetime  in-  devising  sys- 
tems of  factory  efficiency  that  appear  to  possess  well- 
nigh  perfect  cpialities  in  the  application  of  human  ef- 
forts. Other  engineers,  however,  believe  thai  the  ])ro 
cess  of  standardizing  factory  methods  is  delnnuanizing 
and  results  in  the  transformation  of  the  Inmian  ele- 
ment into  mere  machines.  No  scope  is  given,  they  say, 
for  the  exercise  of  ingenuity,  no  opportunity  is  given 
for  workers  to  think  for  themselves  or  take  an  interest 
in  their  work.  The}-  become  pure  machines,  tlieir  work 
pure  drudgery. 

This  point  of  view-  is  j^resented  in  rather  a  light 
vein  in  a  recent  address  at  the  Engineers'  Club,  St. 
Louis,  U..S.A.,  by  Edward  E.  \\':\\\,  extracts  from  which 
are  reproduced  below : 

I  have  a  high  regard  for  efficiency,  provided  I  am 
allowed  to  define  the  word.  If  I  were  living  in  a  com- 
munity all  of  whose  members  were  100  per  cent,  effi- 
cient, I  would  move  out  as  soon  as  possible,  for  two 
reasons — first,  because  I  would  not  like  to  be  ke]>l 
keyed  up  to  concert  pitch  all  the  time,  even  if  it  were 
possible  ;  and,  secondly,  because  it  would  be  extremely 
disagreeable  to  live  with  people  who  never  made  mis- 
takes. When  you  come  to  think  of  it  there  is  an  im- 
mense amount  of  enjoyment  to  be  found  in  other  peo 
ple's  mistakes. 

Imagine  yourself  condemned  to  live  among  people 
who  never  wasted  a  second  of  time ;  never  made  a 
superfluous  motion,  never  had  an  idle  thought.  All 
forms  of  pleasure  would  become  work  with  a  ])urpose. 
You  would  never  have  the  satisfaction  of  complaining 
about  any  service.  You  coidd  never  com]dacently  ex- 
plain to  your  wife  or  your  friends  how  much  better  a 
thing  could  be  done  if  you  had  the  matter  in  charge. 
You  could  not  hold  forth  eloquently  on  the  misman- 
agement of  municipal  departments,  and  tell  how  a  mil- 


lion dollars  a  year  could  be  saved.  Everything  would 
lie  so  perfect  and  so  well-ordered  that  there  would  be 
no  ])leasnre  in  life,  and  yon  would  welcome  death  as 
a  relief,  hojjing  to  land  in  Hades  where  there  was 
some  variety. 

"Efficiency"  has  become  a  most  popular  catchword 
during  the  last  few  years.  \'ou  hear  it  on  the  street 
cars,  you  hear  it  in  the  restaurant  and  on  the  streets; 
and  you  read  it  in  the  ])apers  and  magazines.  "Effici- 
ency" as  it  seems  to  be  understood  now  consists  in 
training  yourself  to  siuh  an  accurate  meastire  of  time 
and  motion  llial  \  ( m  will  have  no  op])ortunity  to  do 
an\  thing  but  work. 

h"r(»m  every  platform,  orators  inflated  with  ver- 
bosity, hurl  the  Avord  "efficiency"  at  you,  and  think  they 
have  said  something.  In  nine  rases  out  of  ten  the 
speaker  has  not  even  a  liowin^-  ae(|uaintance  wdth  the 
real  thing,  and  would  not  recugnizc  it  if  he  chanced 
til  wieet  it.  I  ha\e  but  little  patience  wdth  the  latest 
ideas  of  efficiency,  ;is  oqiloiled  in  the  exaggerated  re- 
liorts  which  are  current,  where  the  cure  of  all  evils  lies 
in  the  employment  of  an  efficiency  expert. 

I  can  hardly  believe  that  any  business  that  has 
groAvn  up  and  prosjiered  under  the  same  or  successive 
managements,  and  where  e\  er_\-  detail  has  at  some  time 
been  a  subject  of  study  by  one  or  more  men  who  are 
not  altogetlu  i-  without  brains,  can  be  revolutionized,  in 
a  few  w  t'eks"  or  months'  re\ iew  .by  a  so-called  expert. 

EdTicic-nc}',  as  I  Avould  defme  it,  is  much  the  same 
as  ini])ri  i\  enient  oi-  prugres^,  a  sort  of  perpetual  re- 
duction in  llie  Probable  iM'ror. 

Any  man,  following  the  same  occupation  or  direct- 
ing the  same  activities,  year  after  year,  Avho  can  make 
a  better  showing  each  year,  may  be  called  efficient. 
Or,  if  he  can  ecjual  or  better  the  results  obtained  by 
other  men  in  similar  lines  of  Avork,  I  should  call  him 
efficient.  But  to  ask  me  to  believe  that  efficiency 
n  insists  in  reducing  human  beings  to  the  mathematical 
accuracy  of  automatic  devices,  so  that  they  may  be 
card-in(K'xe(l,  and  each  one  placed  in  an  organization 
so  that  he  will  fit  in  and  become  an  infinitesimal  part 
of  some  great  machine  directed  by  an  expert,  is  too 
much  of  a  strain  on  my  credulity. 

I  Avant  to  live  Avith  people  wdio  are  human,  Avho  oc- 
casionally waste  time,  who  make  mistakes,  Avho  are 
not  by  any  means  ])erfect,  but  who  are  just  like  my- 
self, cheerful,  morose,  angry,  friendly,  sad  or  joyful 
by  turns,  just  as  circumstances  determine. 


Good  Building  Prospects  in  Montreal 

Although  the  business  of  the  Montreal  building 
su])ply  houses  is  not  as  brisk  as  it  Avas,  say,  six  weeks 
ago,  it  is  by  no  means  unsatisfactory  considering  the 
period  of  the  year.  The  prospects  for  1917  are  fairly 
good  ;  several  important  contracts  have  recently  been 
let,  including  a  Loew  theatre,  the  construction  of  Avhich 
is  in  the  hands  of  the  Atlas  Construction  Company;  a 
very  large  munitions  plant,  to  be  built  by  Angiins, 
Limited ;  tAvo  picture  theatres,  and  a  chemical  factor}-, 
Avhile  other  contracts  are  pending — one  for  a  ten- 
storey  Avarehouse  and  another  for  the  C.  N.  R.  station. 
One  of  the  largest  contracts  to  be  given  out  next  3-ear 
Avill  be  for  the  I'rincess  Theatre,  Avhich  is  to  be  en- 
tirely rebuilt  on  a  much  more  extensive  scale;  plans 
are  also  in  ])rogress  for  a  h}  dro-aeroi)lane  factory  and 
several  schools.  Work  promises  to  l)e  good  in  the 
province;  a  commencement  has  been  made  on  a  boys' 
school  at  Lennoxville,  and  in  the  city  of  Quebec  seA*- 
eral  building  plans  are  either  in  the  course  of  execu- 
tion or  are  contemplated. 
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Bituminous  Binders  for  Macadam  Roads 

Oil  the  best  life  saver— Methods  of  application  and  covering 
— Hot  oil  and  cold  oil  processes — Cost  data  in  specific  cases 


THERE  is  no  type  of  improved  rural  highway 
more  widespread  than  the  macadam  road  of 
either  the  waterI:)ound  or  bitumindus  cla--^r^. 
Such  roadways  may  be  built  at  a  quilr  ninde  r 
ate  expense,  but  the  most  potent  objection  seems  to  be; 
the  deteriorating'  influences  which  traffic  has  upon 
them.  Unless  strict  vigilance  and  constant  mainten- 
ance are  applied,  horse-drawn  and  motor  traffic  causes 
rapid  wear  and  final  destruction.  This  applies  more 
particularly  to  the  waterbound  macadam  Avhere  there 
is  no  adhesive  binder  to  hold  the  surface  together.  In 
recent  years  frequent  use  has  been  made  of  bitmniunus 
oils  for  surface  binders.  These  have  been  applied 
])rimarily  to  allay  the  dust,  but  now  that  the  destruc  - 
tive influences  of  dust  are  recognized,  the  value  of  the 
oil  surfacing'  in  preserving-  the  integrity  ni  the  surface 
is  thoroughly  appreciated.  In  Onlarin  and  other  pro- 
vinces throughout  Canada  road  improx  ements  have 
been  and  will  be  extensively  carried  on,  and  the  wide- 
spread use  of  macadam  has  suggested  the  problems  of 
future  maintenance.  A  regrettable  feature  of  much  of 
the  work  seems  to  be  a  lack  of  appreciation  of  the 
value  of  dust  prevention  and  surface  preser\ alion. 
The  use  of  bituminous  oils  forms  an  easily-a]:)plied 
and  relatively  inexpensive  method  of  maintaining  mac- 
adam roads,  and  in  this  connection  the  following  adap- 
lation  of  an  article  by  T.  M.  Ripley  in  Engineering' 
News,  describing"  recomineiid.it ions  for  oiling  and  best 
methods  of  procedure  will  1k'  nl  interest: 

Aside  from  the  interest  that  high\va\-  cngincei's 
have  in  the  use  of  bituminous  oils  on  roads,  ever}-  auto- 
mobilist  has  a  more  or  less  personal  interest,  too.  Pro- 
bably no  other  portion  of  highway  construction  or 
maintenance  has  so  many  disrespectful  things  said 
about  it.  It  dirties  the  car,  and  father  and  son  lose 
Iheir  temper.  It  spots  mother's  new  veil  and  sister's 
white  hat,  and  they,  also,  become  peevish. 

Cold  oiling  to  a  madacam  road  is  what  the  l)ath  is 
1o  the  small  boy.  He  may  not  like  it,  but  it  is  good  for 
him  ;  and  no  substitute  has  been  found.  The  |)eriod  of 
bad  traveling  over  any  particular  piece  of  oiled  road, 
should  not  exceed  one  week  during  the  months  of  July 
and  August,  and  frequently  it  is  less. 

Destruction  of  Macadam  Roads. 

Macadam  roads  are  i)f  two  general  classes — water- 
bound  and  bituminous-bound  (penetration  method). 
Both  need  constant  maintenance,  and  a  light  applica- 
tion of  bituminous  oil,  so  far  as  shown,  is  the  best  "!il\  - 
saver." 

Waterbound  roads,'  subject  to  horse-drawn  tral'ti-- 
of  medium  weight,  have  remained  in  fair  condit  on  for 
a  mmiber  of  years  with  little  or  no  maintenance — so  it 
is  said.  Under  a  traffic  consisting  of  horse-drawn  and 
motor-driven  vehicles  it  is  known  that  many  water- 
botmd  roads  rapidly  go  to  pieces. 

This  can  be  readily  accounted  for,  as  the  horse- 
drawn  traffic  loosens  the  top  stone,  the  motor  traffic 
raises  the  loosened  binder,  and  the  wind  floats  it  in'o 
the  adjacent  fields.  Eurther,  a  heavy,  fast-movmg- 
motor  vehicle  not  only  displaces  the  loosened  stones, 
but  frequently  throws  them  from  the  roadway. 

Dust  spells  deterioration.    The  principal  function 


of  the'first  api)lication  of  cold  tar  to  a  waterbound  road 
is  as  a  dust  layer.  The  dust  or  binder  remaining  in 
l>lace  assures  the  stability  of  the  top  stone,  and  the 
road  then  wears  out  only  by  the  actual  grinding  away 
of  the  road  metal. 

Application  of  Oil. 

A  cold-tar  application  on  waterbound  roads  should 
he  made  annually  until  a  thin  bituminous  mat  has  been 
formed  upon  that  portion  of  the  road  taking  the  most 
of  the  wheel  impact.  Upon  roads  having  an  excep- 
tionally dense  and  large  propcjrtion  of  pneumatic  lired 
traffic  this  mat  may  extend  over  practically  the  ertire 
w  idth  of  the  road  after  the  first  or  second  ap]dication, 
but  on  the  large  majority  of  roads  it  will  be  impossible 
\i>  obtain  this  mat  over  the  crown  and  along  the  edges 
until  after  at  least  two  and  probably  three  applications. 
Tliis  usual  condition  is  due  to  the  cutting  of  the  mat 
by  horseshoes  and  the  lack  of  sufficient  "ironing"  by 
the  softer  tires  to  keep  it  bound  together. 

The  bituminous  roads  do  not,  usually,  need  a  cold 
oil  treatment  until  after"  at  least  one  year's  use.  But 
the  mistake,  frequently  made  in  the  past,  was  to  wait 
too  long  before  making  the  first  application.  This 
application  should  be  made  as  soon  as  the  stones  are 
so  much  exposed  that  the  road  can  be  called  toothy  or 
chattery ;  ;and  it  must  not  be  too  chattery,  for  you  will 
either  wonder  later  where  your  cold  oil  a])plication 
went  to,  or  be  forced  into  using  a  heavier  asphalt  or 
tar  binder  with  correspondingly  heavier  cover,  the 
limit  of  which  is  hot  oiling. 

Some  years  ago  it  was  a  statement  of  derision  and 
contumely  to  sav,  "You  are  building  these  roads  for 
the  automobile  owner,"  and  arguments  were  strenu- 
ously advanced  to  combat  that  statement.  To-day  it  is 
admitted  that  the  roads  are  being  built  for  the  motor- 
car owner;  for  the  automobile,  truck,  and  motorcycle. 

During  the  period  of  time  when  the  road  is  undesir- 
aljle  because  of  the  cold-oil  application,  the  interests 
of  the  highway  department,  as  the  road  maintenance 
force,  and  the  interests  of  the  autoniobilist  clash.  This 
clash  is  unavoidable  unless  more  money  is  spent  to 
achieve  the  same  results;  namely,  more  ro\er  must  be 
used  in  order  to  practically  smother  or  cntirelv  blot 
the  bituminous  application  and  thus  i)reveut  it  from 
sticking  to  the  car  or  being  s])attered  on  the  occui:)ants. 

Details  of  Oiling  Procedure. 

The  process  of  cold  oiling  is  very  simple,  and  ccmi- 
sists  of  four  main  operations:  (1)  The  patching  of  the 
road;  (2)  the  sweepin<'-  of  the  road;  (3)  the  furnishing 
and  ai)i)lying  of  the  oil;  (4)  the  furnishing  and  apply- 
ing of  the  co\  er. 

Patching  should  always  be  done  by  the  (l('])art- 
mental  forces,  unless  some  unusual  conditions  pirnnt 
a  cost-i)lus-percentage  contract.  No  lumi)  sum  or  unit 
|)rice  bid  can  be  intelligently  made  or  will  be  faithfullv 
executed  on  this  class  of  work. 

The  last  three  operations  can  be  done  under  con- 
tract, akhough  dei)artmental  forces,  with  the  neces- 
sary equipment  and  one  season's  practice,  can  save  the 
bulk  of  the  contract  profit,  cover  only  what  is  needed, 
and  so  ccmduct  the  work  as  best  to'  lit  the  road  aufl 
traffic  conditions. 

Sweeping  bituminous  roads  is  fre<|nenll\-  ;i  joke  anil 
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sinuctiim-s  a  calainily.  This  type  ul  road  is  ollcn  as 
iK-au  as  wind  and  raiii  can  make  it,  willi  the  exooption 
..f  a  few  inches  on  the  ed.ijes.  When  swec  pinj;  is  ncces- 
si\r\\  it  is  done  usnally  witli  a  horse-drawn  machine, 
and  it  never  shonKl  delav  the  work;  moreover,  the  road 
uuist  not  he  swept  tiu)  far  ahead  of  the  oihii;;,  as  thri 
from  connecting;  roads,  liehls,  etc.,  is  const.intlx  hein^ 
lironyht  npon  the  macachim.  A  few  liaiul  l)iiioms 
>lK>nld  alwavs  he  kept  with  the  oiHu!,;  .^an-,  in  order 
that  h»»rsc  droppings,  material  missed  hy  the  sweeper, 
cle..  can  he  reniovetl. 

Tlie  etdd  oil  is  nsiialK  >hipped  to  the  nearest  rail- 
road siding  in  tank-cars,  thence  pumped  into  the  uiU  r 
i>r  snpplv  tanks,  and  luuiled  to  the  site  of  the  wcjrk.  In 
st>me  cases  of  lon.u  hanl,  small  amount  of  oil,  and  in- 
adcH|natc  ei.|uipment  it  is  cheai)er  to  purchase  and  dc- 
hvcr  tl»c  material  at  the  work,  in  harrels. 

TIr'  vahic  of  the  use  of  sni)pl\  1;uiks  for  lransi)ort- 
in!4  the  oil  from  the  railroad  to  the  work  can  only  be 
determined  for  each  individual  case,  as  it  deiJcnds  upon 
the  hanl  and  the  class  ui  ecpiipment.  The  use  of  suj)ply 
tanks  adds  the  cost  of  another  pumping-  and  the  lying- 
n|>  of  more  equipment,  if  anything  goes  wrop  '  with  the 
organization;  nevertheless,  with  horse-drawn  oilers  or 
«hstril)ntors  the  supply  tanks  are  necessary  for  econo- 
niv  on  hauls  of  more  than  three  miles. 

With  this  class  of  equij)ment  the  pumping  of  the 
oil  is  done  hv  hand,  using  a  heavy  l)arrelc(l  boat  ])ump 
and  trough.  A\'ith  motor-distributor  equii)mcnt  upon 
which  is  mounted  a  power  pump  for  transferring  the 
material,  much  longer  hauls  can  be  made,  and  in  the 
majority  of  cases  the  sui)ply-tank  equipment  can  be 
dis|)ensed  with. 

The  oil  is  delivered  from  the  distributor  to  the  road 
under  pressure  through  nozzles  set  into  a  horizontal 
ftipc  at  the  rear  of  the  distributor.  The  ]M-essure  is 
provided  by  a  pump  built  into  or  set  upon  the  frame 
of  the  distributor  for  that  purpose.  The  amount  of 
material  spread  is  varied  b}'  regiflating^  the  pump, 
changinsT  the  nozzles,  changing-  the  speed  of  the  ma- 
chine (horses  or  motor),  or  by  any  combination  of  the 
three. 

Lighter  applications  are  used  upon  bituminous 
roads  in  good  condition,  and  heavier  applications  upon 
new  waterbound  macadam  or  macadam  in  poor  condi  - 
tion— poor  condition  comj^aratively. 

Covering  a  Cold  Oil  Application. 

Immediately  after  the  application  of  the  bituminous 
material  it  should  have  a  covering^,  as  thin  as  it  is  pos- 
sible to  spread  and  cover  the  oil.  Depending  upon  the 
weather,  the  character  of  the  road,  the  oil  and  the 
lenjjth  of  the  -work,  one  or  more  men  must  be  continu- 
ally "touching-  up"  with  more  cover  the  places  that 
"bleed  throug^h."  Each  new  application  of  covering- 
material  should  be  made  as  thin  as  possible,  in  order 
that  the  amotmt  used  be  a  minimum,  and  that  the  road 
proper  may  absorb  a  maximum  amount  of  the  oil. 

If  clean,  small  stone  are  used  for  the  first  cover; 
sand,  iron  ore  tailings,  or  even  sandy  loam  in  small 
quantities  should  be  used  as  a  second  light-cover  ma- 
terial. -Small  stone  used  without  finer  material  is  a 
perfect  nuisance  to.  automobile  travel,  being;  readily 
picked  up  by  the  tires,  particularly  if  they  are  of  the 
non-.skid  type.  To  bury  the  oil  with  clean  stone  so 
deep  that  traffic  will  not  be  unduly  inconvenienced  re- 
quires an  excess  of  cover,  and  a  large  amount  is  even- 
tually of  no  account  as  a  wearing-  coat.  The  binder  i'; 
too  light  (^thin)  to  hold  it  in  place. 

The  instructions  should  be:  Put  the  cover  on  imi- 
f'.rmlv.  a-  thin  a=  po-'-^ible,  and  often  enoug-li  so  that 


the  road  does  not  look  greasy.  Because  an  automobile 
traveling  25  or  more  miles  per  hour  picks  up  some  of 
the  mat  is  no  reason  why  more  cover  should  Ijc  used, 
but  it  is  a  reason  why  the  motor  speeds  should  be  re- 
(liu-('d. 

Hot  Oiling  Methods. 

.\s  carried  nu  in  this  division,  hot  oiling  is  a  process 
i)et\veen  cold  oiling  and  resurfacing.  The  sin-facing 
materials  arc  greater  in  volume  or  size,  or  both,  and 
the  labor  ;uul  machinery  equipment  more  extensive 
than  for  cold  oiling-.  Hot  oiling  is  resorted  to  when 
the  to))  course  of  the  road  is  pitted  or  rutted,  beyond 
rei)air  by  cold  oiling-,  but  when  it  is  of  sufficient  thick- 
ness so  that  resurfacing-  is  not  required. 

In  general,  the  sequence  of  operalidns  is  as  follows: 
Patching-  and  shaping;  cleaning  ;  furnishing  and  mak- 
ing- the  first  application  of  oil ;  furnishing,  applying-, 
and  rolling-  the  No.  2  stone  (1-in.  stone)  ;  furnishing-, 
heating,  and  applying  the  second  application  of  oil; 
furnishing,  applying,  and  rolling  the  No.  1  stone  (j/^-in. 
stone). 

After  the  material  is  delivered  along  the  road  the 
ei,|nipnient  ordinarily  required  is:  One  horse-drawn 
sweeper;  one-half  dozen  rattan  or  wire  push  brooms; 
two  or  more  heating  kettles  (250  gallons)  ;  one  distri- 
butor, with  i^ump  (same  machine  as  used  for  ccjld  oil- 
ing) :  one  roller  (8  to  10  ton)  ;  two  or  three  hand  pour- 
in-  I'ols;  shovels,  picks,  and  other  small  tools. 

From  0.4  to  0.6  gallons  per  square  yard  is  applied, 
at  a  temperature  of  about  250  degrees  F.,  to  the  old 
road,  after  it  has  been  cleaned  and  patched.  Patching- 
also  must  include  any  small  amount  of  reshaping 
necessary,  for  it  is  a  doubtful  proceeding-  to  attempt  to 
shape  the  road  or  remove  any  irregularities,  except  of 
minor  degree,  with  the  hot  oil  and  its  cover.  The  more 
regular  or  better  shaped  the  road  surface  prior  to  the 
application  the  better  the  finished  job. 

Immediately  after  the  first  application  of  oil  the 
1-in.  stone  is  spread  so  as  to  have,  as  nearly  as  possible, 
but  one  thickness  of  stone  on  the  oil.  The  oil  should 
be  covered,  but  the  stone  should  not  be  piled  upon  each 
other.  The  roller  is  passed  over  the  newly-spread  stone 
luitil  the  latter  is  crowded  together,  pushed  down 
into  the  oil,  and  the  surface  has  a  generall}'  smooth 
appearance.  If  the  stone  is  brittle,  or  softer  than  de- 
sirable, care  must  be  taken  not  to  over-roll  and  thus 
preclude  the  penetration  of  the  second  pour. 

The  second,  or  squeegee,  pour  is  then  made  (0.3  to 
0.4  gallons  per  square  yard)  and  the  J^-in.  stone  spread 
upon  it.  The  spreading  of  this  cover  or  wearing  course 
should  be  made  as  -was  the  former,  namely,  thorough!}' 
to  cover  the  oil,  but  not  pile  up  the  material. 

The  rolling-  of  the  wearing-  course  can  i)roceed  im- 
mediately if  the  weather  is  cool.  On  exceedingly  warm 
summer  days  it  may  be  necessary  to  keep  the  roller  off 
this  course  for  several  hours.  After  the  oil  has  hard- 
ened sufficiently,  and  the  rolling  can  be  done,  it  should 
l)e  continued  as  long  as  other  demands  upon  the  roller 
will  permit. 

The  Value  of  Hot  Oiling. 

The  value  of  hot  oiling  and  the  advisability  of  doing 
it  are  considered  debatable  questions.  Some  roads 
treated  in  this  manner  two  and  three  years  ago  ai^e  in 
fine  shape;  some  are  in  miserable  condition  and  the 
despair  of  the  man  in  charge. 

The  kind  and  condition  of  the  original  surface,  the 
aniount  of  oil  ])er  application,  the  character  of  the  stone 
used,  and  the  ability  of  the  men  on  the  job  all  are  fac- 
tors of  wdiat  may  be  called  the  first  term.  The  factors 
of  the  second  term  are  the  kind  of  oil,  the  kind  aiid 
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amount  of  traffic,  and  the  air  temperature.    Asphalts  A  typical  cost  analysis  of  a  contract  job  (cold  apph- 

are  more  susceptible  to  temperature  changes  than  tars.  cation  of  high  carbon  tar)  is  as  follows : 

Tr  <i  i-       r  i        i  i     i    <  *.u..  LeiiRth  of  road — miles  treated    1^  '' 

If  the  application  forms  merely  a  blanket  upon  the  A^^j^^i,  ,jf  road— feet  treated  

old  road  with  practically  no  bond,  it  will  move  under  a^^j-ea  of  surface— square  yards  treated   i;!G,:!G().() 

the  traffic  when  such  traffic  is  heavy  enough  or  when  Average  haul  of  material — miles   6.0 

the  temperature  is  sufficient  to  soften  the  oil.  or  both.  Bituminous  material— gallons  per  squa-re  yard  ....  0.25 

Cover — pounds  per  square  yard   •   14. o 

In  considering  the  two  types  of  maintenance  work  Cost  of  sweeping  and  furnishing  and  applying  oil 

as  outlined  in  the  foregoing  it  must  be  borne  in  mind  =^"^1  cover  per  square  yard   $o.048lG 

lhat  in  general  they  are  distinctive  not  only  as  to  A  typical  cost  analysis  of  a  departmental  labor  job 

method  of  application,  but  also  as  to  function.    It  must  (cold  application  of  high  carbon  tar)  is  as  follows : 

be  fin-lher  realized  that  one  method  can  and  is  fre-  Length  of  road — miles  treated  ...  1   :!•■"■> 

(|uently  shaded  into  the  other.    Such  shading  can  be  Width  of  road— feet  treated  .'.  14.'> 

intelligently  done  only  on  a  basis  of  experience.  ^rea  of  surface-square  yard  treated   2G/J40.0 

-  .  ...  Average  haul  of  material — miles    <).0 

In  the  costs,  following,  only  the  types  as  distinctive  Bituminous  material — gallons  per  square  yard  ....  0.2". 

will  be  considered — namelv,  cold  oiling  with  light  cover  Cover— pounds  per  square  yard    14.0 

and  hot  oiling  with  heavier  cover.    The  shadings  or  ^^ost  of  sweeping  and  lurmshmg  and  applying  ,..! 

,  .,,  ,  1    i  J     T^i  .  n  11  and  cover  per  square  yard    $0. 0-100.. 

eradations  will  be  neglected.    I  he  cost  figures  below 

apply  to  road  work  in  Division  No.  3  of  the  State  of         The  cost  of  hot  oiling  in  191. ^  based  on  the  only  joi) 

New  York,  on  which  the  writer  is  division  engineer.  done  (by  departmental  forces),  was  as  follows : 

Type.  Miles.       Sq.  yd.   Cost  per  sq.  yd. 

Cost  Data  on  Hot  and  Cold  Oil  Applications.  Bituminous  macadam   l.G         ii,260  $o.2;i87 

I-abor  is,  in  general,  the  same  over  the  entire  .State  In  1914,  14.57  miles  were  hot  oiled  by  two  diltercul 

of  New  York.    The  prices  of  asphalts  and  tars  A^ary  .gangs  (departmental  laI)or ),  as  follows : 
only  as  to  freight  rate  ;  the  price  of  stone  and  fine  cover       Type.  Miles.      Sq.  yd.  Cost  per  s<|.  yd. 

as  1o  availability  of  supply — namely,  from  digging  it  Waterbound    l-t.57        103,572.8  .$0.2002 

out  of  a  bank  along  the  road  to  purchasing  from  com-         A  detailed  statement  of  the  1915  hot  oil  job  is: 

mercial  organizations  and  payment  of  freight  and  haul-  Cost  of  l-in.  stone  delivered  on  shoulders  of  road,  I 

age.  at  ,$2.50  per  cubic  yard    1  $803.00 

Light  covering  material  can  be  obtained  upon  only  at°$2^5o"pe''Tubif  S^'^  °^  | 

about  S  per  cent,  of  the  total  mileage.   Therefore,  local  Cost  of  high  carbon'^ta^binder' f.o.h.'  dcVtinaiion.'  at 

material  can  be  disregarded  in  a  general  cost  state-  at  $0.1075  per  gallon   971. S8 

ment.   There  are  two  commercial  stone  quarries  in  the  Cost  of  unloading  and  liauling  high  carbon  tar  bind- 

divisional  area  of  7,700  square  miles.  Onlv  one  of  these       .J'T^'i  '">les-at  $o.oo87  per  gallon  ....    78.50 

r       .  ,  ^    •  .  1  J  1   ^1  •      1        ,  Cost  of  patching  road,  heating,  and  applying  tar  and 

furnishes  material  that  can  be  used  by  this  depart-  applying  cover,  at  $355.89  per  mile  . .    5G9.5G 

ment,  and  that  one  is  on  a  branch  railroad.  Cost  of  rolling  (rollerman  and  fuel)    1I2.0() 

During  the  season  of  1915,  in  Division  3,  there  was  ^'''chS  price"  ^'^'^  "^^^  P"'""  ^3 

cold  oiled  240.45  miles  of  macadam  road,  equal  to    

1,961.102  square  3^ards  of  metaled  surface.  The  amount  Total  cost   $2,687.94 

was  divided  as  follows:  Number  of  square  yards  covered   11,2G0 

Cost  per  square  yard    $0.2387 

Treated  With  Tar. 

Bv  contract.         By  departmental  forces.       Officers  of  Rcgina   Branch  G.  S.  G.  E. 

Mili"sq"yd.  "^^q.^ZMitrSq^yd.  ^q^Vd"  ^   The  following  ol^cens  for  the  Regina  Branch  of  the 

Waterbound.   39.75  358,498    $0.04907    r.8.57  528,510    $0.0426.^  Canadian  Society  of  Civil  Engineers  were  elected  at 

Bituminous..   18.18  157,04:^       04824    32.10  270.995      .03754  their  annual  meeting: — Chairman,  L.  A.  Thornton; 

Treated  With  Asphalt.  vice-chairman,  W.  R.  Harris;  members  of  executive, 

Waterbound.     8.02    00,000        .03750      5.82    39,930       .03710  T?     T    T  ^^l-,-    T7    r    \\T  l\,T^.,f 

Bituminous..   75.55  047,390      .03857     0.80     7,470       0.5055  '    r^?',A  Monti;omery;  ,secretary-trca- 

■  surer,  I.  N.  deStem. 
The  co.st  of  tar  (cold  application)  f.o.b.  destination         'iTe  following  is  a  short  program  of  papers  to  be 

was^  7c  per  gallon  ,n  tank-cars.    The  co.sf  of  asphalt  dealt  with  bv  members  of  this  branch  during  the 

t.o.D.  destination  was  3.8c  per  gallon  in  tank-cars.   No  ensuino-  year  •' 

local  material  was  used  for  coyer.    The  costs  for  con-        ^  Nofes  on  Town  Planning,  by  L.  A.  Thornton 
tract  work  are  the  actua  final  estimates  and  do  not         Some  Aspects  of  Indian  Engineering,  by  E  G  W 

include  the  departmental  inspection.    The  costs  for  Montgomerv 

work  by  departmental  forces  are  the  actual  payi^^^^         Drainage '  Problems    in    S.i.skatchewau   by  C  S 

vouchers  (including  inspection),  and  do  not  include  Cameron   DLS  ,    )  ^- 

machinerv  depreciation.  Sp,,;^,  Treatment  of  Concrete  in  Our  Climate,  by 

I  he  following  costs  by  departmental    forces   are  W.  Ri  Harris, 
taken  from  Jefl^erson  Countv  work,  under  Arthur  G.         Need  of  Engineering  Supervision  in  T  ocation  Con- 

Bruce,  countv  assistant,  for  the  i-ea.son  that  85. .S3  miles,  struction  and  Maintenance   of   Public   lliohwa'ys  in 

equal  to  704„S04  square  yards.  Avas  done  in  that  county.  Saskatchewan,  bv  11,  l^.ss  McKeuzie  and  E  W  Mur- 

The  remaining  work  was  in  widely  scattered  parts  of  ray. 

the  division,  where  most  of  the  work  was  done  under         From    Concei)tion    to    Coiupletion--lhe  Western 

contract,  and  where  the  eciuipment  was  more  nearlv  Railroad,  bv  I.  N.  deSlein 

incomplete.    In  Jeflferson  Countv  two  Packard  motor  '  "  . 

trucks,  one  three  and  one  five-ton.  were  used  for  haul-  The  Eire.  AVater.  and  Eight  Committee  of  Nelson 

mg  materials  and  tran.sporling  men  and  equipmpnl.  ll.C.,  have  recommended  to  ih.  Citv  C^.uncil  the  instal- 

hereby  facditating  the  work.    The  lighler  truck  w:,.  latio,,  ,,f  a  third  unit  .nl  .he  loe.d  poucM  plan    t  c-^^^^^^^^ 

he  more  efficient.    Neither  cost  as  .shown,  iiu  huk..  with  uu  reasing  demand  and  lo  a>  ticipale  anv'i)  ,ss  l  ie 

Ihe  division  engineer  or  Albanv  office  charges.  brcak(l,,vvu  of  the  presenl  plant.  Possible 
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Sc  ientific  Research  in  Relation  to  the 

Industries 


IN  view  iif  the  rcoeiit  appDiiitimnl  nf  a  C\)mniissii)ii 
oil  Itulustrial  Rcscarcli  and  tho  inoioasinn  inlorosl 
boinji  shown  hy  Canadian  niauntactui  i  i  s  in  the 
applications  i>f  tho  princij)!!.'  ol"  siiiiuc  in  indus- 
trial processes,  the  k)llowin,i;  ahstracl  of  a  |)aiii.i  hy 
Dr.  L'has.  I*.  Steinmetz.  diicf  considtin;^  inninccr, 
(icneral  I'-lectric  CVuninmy,  hofiMO  the  I'lankliii  Insti- 
tute, will  prove  of  interest.  'i"hc  antlmr  dilTercntiales 
between  scientific  research  as  oanird  out  l)y  educa- 
tional institutions  and  by  the  industries,  and  seeks  to 
limit  the  nature  of  the  res]iecti\  c  experimental  invcsti 
tjations  in  accortlance  with  the  difference  in  available 
facilities.  Me  points  out  that  there  is  a  divergence 
in  the  methods  of  recording  the  results  of  investiga- 
tii)ns.  educational  researches  being  published  in  the 
so-called  scientilic  ])ublications.  while  industrial  re- 
searches are  recorded  through  the  medium  of  the  en- 
gineering papers,  and  a  failure  to  give  proper  recogni- 
tion to  the  latter  has  resulted  in  an  incomplete  record 
of  scientific  progress.  Only  by  a  proper  appreciation 
of  the  \  alue  of  the  trade  publications  can  the  records 
of  science  be  made  comi)lete  and  thereby  valuable.  'J  lic 
paper  is  abstracted  below  : — 

Industry  Depends  on  Engineering. 

Industry,  and  with  it  all  our  modern  civilization, 
depends  on  engineering.  I'Ingineeringj  however,  is 
nothing  but  ai)plied  science,  and  science  thus  is  the 
fomidation,  scientific  research  the  ultimate  means 
which  have  created  our  civilization.  Through  ages, 
the  chief  homes  of  scientific  research  have  been  the 
universities  and  other  educational  institutions.  I^ur- 
in<7  the  last  generation,  however,  the  industrial  de 
velopment  has  been  so  rapid,  and  the  demand  for  the 
results  of  scientific  research  so  great  and  itrgent,  that 
the  universities  have  not  been  able  to  su])ply  it,  and 
the  industries,  especially  the  more  powerfully  organ- 
ized modern  indu.stries,  as  electrical  engineering,  chem- 
istry, etc.,  had  to  enter  the  field  of  scientific  research. 
The  country's  educational  institutions  did  not  advance 
in  fostering  scientific  research  to  the  same  degree  as 
the  industries  advanced,  and  many  universities  and 
educational  institutions  rather  retrograded  in  scientific 
research,  became  submerged  in  a  false  commercial- 
ism which  figured  the  output  of  the  college  in  student 
hours  per  professor,  judged  efificiency  by  the  percent- 
age of  students  graduated,  and  altogether  too  often 
wasted  the  university's  best  assets,  its  professors.  Thus 
we  find  in  our  colleges  men  who  had  shown  themselves 
capable  as  investigators  to  do  scientific  research  work 
of  the  highest  order,  overloaded  with  educational  or 
administrative  routine,  and  deprived  of  the  time  for 
research  work.  Private  industries  rarely  commit  such 
crimes  of  wasting  men  on  work  inferior  to  that  which 
they  can  do  ;  industrial  efficiency  fbrbids  it. 

Thus,  when  with  the  advance  of  industry  a  more 
rapid  extension  of  our  scientific  knowledge  was  de- 
manded, than  given  by  the  educational  research  insti- 
tutions, research  laboratories  were  established  in  the 
industries.  Some  of  them  very  soon  showed  their 
ability  of  producing  scientific  Avork  of  high  charack  r. 

However,  these  scientific  research  laboratories  of 
the  industry  represent  only  a  part,  often  the  minor  part 


iif  llir  research  work  done  within  the  industry,  and  in 
many  ])lacos  throughout  the  industrial  organization 
ojjportuuity  is  afforded  for  the  right  men  to  carry  out 
scientilic  research.  Thus  in  the  m.ilerial  testing  lab- 
oratories, their  ai)paratus  testing  (leparluicnts,  develop- 
ment sections  and  laboratories,  etc.,  research  work  is 
being  carried  out,  and  as  a  rule  is  encoiu-aged  by  tlie 
cor]:)orations. 

When  speaking  of  industrial  researeh  laboratories, 
we  must  not  forget  the  ])ri\;ile  testing  laboratories, 
(U;vclopnicut  laboratories,  etc.,  which  have  been  estab- 
lished and  which  to  the  smaller  industrial  organizations 
take  the  same  position,  and  do  the  same  work,  as  their 
own  laboratories  to  the  great  industrial  corporations. 

Theoretically,  there  is  a  limitation  imposed  on 
scientilic  research  work  in  industrial  establishments; 
It  should  be  of  such  character,  that  it  may  lead  to 
results  which  are  industrially  useful.  In  reality,  how^- 
ever,  this  is  no  limitation  at  all,  but  there  is  no  scien- 
tific investigation,  however  remote  from  industrial 
rec|uirements,  which  might  not  possibly  lead  to  in- 
dustrially useful  developments;  and  obviously  no  im- 
mediate or  direct  usefulness  is  expected;  any  investi- 
gation offering  a  definite  prospect  of  industrial  utility, 
is  not  scientific  research,  but  is  industrial  development 
or  design.  Experience  indeed  has  shown  that  it  is 
rare  that  sooner  or  later  some  industrially  valuable  re- 
sults do  not  follow,  no  matter  how  abstruse  and  re- 
mote from  apparent  utility  a  scientific  investigation 
may  appear,  and  any  scientific  research  whatsoever 
thus  is  industrially  justified. 

Some  research  work  can  be  carried  out  more  effi- 
ciently by  educational  institutions,  others  by  the  in- 
dustry. In  general,  for  industrial  research,  better  "fa- 
cilities in  materials  and  in  power  are  available,  but 
high  class  skilled  labor,  of  investigators  and  research 
men,  such  as  available  in  university  research  by  the 
graduate  students,  is  expensive  in  the  industry.  Thus 
researches  re(|uiring  little  in  facilities,  but  a  large 
amount  of  time  and  attention  of  research  men,  are 
especially  adapted  to  educational  laboratories,  Avhile 
investigations  requiring  large  amounts  of  material  or 
of  power  rather  than  time  of  the  investigators,  are 
specifically  adapted  to  the  industry,  and  often  beyond 
the  facilities  of  the  educational  institution.  Efficiency 
thus  should  require  a  division  of  research  between  ed- 
ucational and  industrial  laboratories  in  accordance  with 
their  facilities,  and  where  this  is  done,  the  results  are 
splendid. 

Limitation  of  Research  Work. 

Unfortunately,  this  limitation  of  research  work  in 
accordance  with  the  available  facilities  is  not  always 
realized,  and  especially  educational  institutions  not  in- 
freciuently  attempt  research  work,  for  w'hich  industrial 
laboratories  are  far  better  fitted,  while  research  work 
for  wdiich  the  educational  institution  is  well  fitted, 
which  the  industry  needs  but  cannot  economically 
undertake,  is  left  undone.  It  is  usually  the  desire  to 
"do  something  of  industrial  value"  which  leads  uni- 
\ersities  to  undertake  investigations  on  railroading 
and  similai-  subjects,  in  which  the  probability  oi  ad- 
ding something  material  to  our  knowledge  is  extreme- 
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ly  remote,  ur  Lo  undertake  investigations  on  industrial 
iron  alloys  in  competition  with  I  he  vastly  greater  and 
more  efficient  research  of  industrial  lal)oratories. 

In  industrial  research,  the  liability  exists  of  limit- 
ing the  work  into  such  a  narrow  field,  that  it  has  lit- 
tle general  scientific  value.  In  educational  research 
inversely  there  is  sometimes  the  tendency  to  general- 
ize beyond  the  limits  justified,  and  so  draw  wrong- 
conclusions. 

As  regards  the  (juality  of  the  scientific  research 
work  carried  on  in  industrial  organizations  com- 
pared with  that  in  educational  establishments,  there  is 
no  material  difference,  ■l)ut  the  work  done  in  the  in- 
dustry, just  as  that  done  in  universities,  varies  from 
scientific  research  of  the  highest  quality,  down  to 
investigations  which  are  pf  little,  if  any  value,  investi- 
gations crude  and  inaccurate  or  directly  erroneous  in 
jiremises,  in  method  and  in  results  and  their  interpre- 
tation, or  investigations,  which  while  correctly  con- 
ceived and  correctly  made,  are  useless,  because  essen- 
tial conditions  have  not  been  controlled  or  recorded. 
Still  worse  are  those  pseudo  scientific  investigations 
occasionally *met,  which  own  their  conception  to  the 
desire  of  self-advertisement  or  are  made  for  econom- 
ical or  legal  purposes,  such  as,  for  instance,  to  give  the 
appearance  of  a  scientific  standing  to  some  theory 
which  some  inventor  had  recorded  in  his  patents.  Such, 
work — met  occasionally,  though  less  and  less  fre(|uent- 
ly — in  industrial  as  well  as  in  educational  institutions, 
is  the  one  which  tends  to  discredit  scientific  research 
in  the  eyes  of  the  layman,  who  cannot  discriminate 
between  science  and  pseudo  science. 

The  Place  of  the  Trade  Publication. 

The  essential  difference  between  industrial  and 
educational  research,  however,  is  m.et  in  their  method 
of  publication:  the  i)ublicatiou  mediums  of  scientific 
research  carried  on  in  educational  institutions  are  the 
scientific  publications  published  more  or  less  under 
the  direction  or  supervision  of  universities,  while  the 
pul)lication  mediums  of  the  scientific  research  carried 
on  in  the  industry  are  the  technical  or  engineering 
])apers,  and  only  occasionally  an  abstract  reaches  the 
scientific  publications.  Unfortunately  a  large  number 
of  the  scientists  still  look  on  publications  in  the  tech- 
nical press  as  unscientific,  take  no  cognizance  of  it, 
do  not  recognize  it  in  scientific  abstracts,  reviews, 
etc.,  and  as  the  result,  a  large  and  steadily  increasing 
]\'irt  of  the  scientific  research  of  the  country  is  prac- 
tically lost  to  tl;)^  scientists,  is  not  available  or  easily 
accessible,  by  not  being  recorded,  abstracted  or  in- 
dexed in  the  records  of  scientific  progress. 

Amongst  the  worst  offenders  in  this  unjustified 
exclusiveness  are  the  physicists,  while  the  chemists 
make  a  recommendable  exception:  In  the  "chemical 
abstracts"  published  by  the  American  Chemical  .So- 
ciety, the  results  of  industrial  research  as  well  as  those 
of  the  chemical  university  laboratories  are  recognized, 
and  these  abstracts  are  therefore  comprehensive  and 
valuable,  which  cannot  be  said  of  the  abstracts  of  some 
other  sciences.  Possibly  the  reason  is,  because  applied 
chemistry  is  chemistry  just  as  well  as  theoretical  chem- 
istry, while  applied  physics  goes  under  the  name  of 
engineering,  and  the  average  theoretical  physicist  is 
rather  inclined  not  to  recognize  engineering  as  scien- 
tific. Some  excuse  hereof  may  be  found  in  the  nature 
of  the  two  classes  of  publications,  the  physical  science 
publications  and  the  engineering  publications.  'J'he 
former  accept  for  publication  only  scientific  papers, 
exert  a  critical  judgment,  and  the  appearance  in  the 
scientific  publication  medium  thus  implies  that  the 


article,  at  least  in  the  opinion  of  the  editors,  is  oi 
scientific  value.  This  is  not  the  case,  and  canncit 
be  the  case  with  the  engineering  or  technical  publi- 
cationJ^ ;  the  technical  press  is  the  medium  of  all  the 
pubHcatieins  of  those  engaged  in  the  industry,  from 
scientific  research  of  the  highest  value,  to  mere  com- 
mercial statements,  and  the  appearance  of  an  article 
in  an  engineering  paper  or  transaction  does  not  imply, 
nor  intend  to  imply,  that  it  is  of  scientific  value,  but 
the  discrimination  between  scientific  worth  or  other- 
wise, which  in  the  scientific  publication  is  attempted 
by  the  editors,  has  in  the  engineering  press  to  be  left 
to  the  reader  or  abstractor.  If,  however,  the  purpose 
of  the  engineering  publication  is  to  bring  all  classes 
of  industrial  records,  and  it  thus  includes  commercial 
and  other  articles,  this  is  no  justification  to  refuse  re- 
cognition to  scientific  papers  contained  in  the  same 
]:)ublication,  but  rather  makes  it  desirable,  and  indeed 
necessary  in  the  interest  of  our  nation's  scientific  effi- 
ciency, to  find  some  means  of  organization  to  carry 
out  this  discrimination  and  make  available  to  the 
scientific  world  at  lart^ge,  the  scientific  work  contained 
in  the  annals  of  applied  science,  that  is,  engineering. 

To  conclude,  then  :  scientific  research  of  the  high- 
est class  is  carried  out  to-day  in  our  nation  in  educa- 
tional institutions  as  well  as  in  industrial  organizations 
and  private  testing  laboratories,  and  the  scientific  re- 
search work  in  the  latter  is  increasing  at  a  far  greater 
rate  than  that  in  the  former.  The  publication  medi- 
ums of  scientific  research  of  industrial  organizations 
are  the  engineering  publications  and  transactions,  and 
the  failure,  in  many  branches  of  science,  of  recogniz- 
ing the  engineering  publications  in  the  records  of  sci- 
ence, thus  makes  the  records  of  science  incomplete,  and 
increasingly  so,  therefore  seriously  retards  the  pro- 
gress of  science,  and  with  it  that  of  applied  science, 
that  is,  engineering,  and  as  engineering  is  the  founda- 
ti(jn  of  our  civilization,  it  constitutes  a  serious  menace 
to  our  nation's  progress. 

It  is  therefore  important  that  those  scientists  who 
are  engaged  in  keeping  the  records  of  science  and  mak- 
ing the  results  of  scientific  research  juvailable  and  easi- 
ly accessible,  should  recognize  all  sources  and  records 
of  scientific  research,  including  those  of  applied  science, 
that  is,  the  engineering  publications,  and  should  un- 
dertake the  work  of  reviewing  the  technical  press  as 
well  as  the  purely  scientific  publications,  judging  and 
selecting  from  the  former  those  publications  which  are 
of  scientific  value,  and  'recognize  them.  Onlv  then 
will  our  records  of  science  be  complete  and  llierebv 
valuable. 


Minerals  of  New  Brunswick 

The  minerals  of  New  Brunswick,  develoi)ed  and  un- 
developed, cover  a  considerable  range.  They  include 
an  antimony  deposit  at  Lake  George,  which  has  re- 
cently been  taken  over  by  the  Northern  Antimony 
Smelting  Company  with  a  caj)italization  of  $2,000,()0(j: 
bituminous  coal  deposits  (estimated  to  contain  fifteen" 
million  tons);  iron,  gypsum,  oil  shales,  manganese, 
graphite,  tungsten,  molybdenite,  copper,  lead,  zinc, 
galena,  barytes,  infusorial  earth,  black,  grey  and  red 
granites,  freestone,  sandstones  and  other  minerals, 
which  offer  a  very  attractive  field  for  investment.  A 
discovery  of  a  rich  bed  of  galena  ore  was  reccnth 
made  at  Maple  Grove,  York  County,  by  W.  II.  Grif- 
fin, a  provincial  game  guide.  Two  veins  of  22  feet  and 
12  feet  respectively  have  been  uncovered.  Ontario 
parties  have  secured  an  option  of  the  mine. 
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Practical  Hints  for  the  Contractor 

(hat  may  siivr  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in    prffn  ahly  with  illustrations.     We  will  pay  for  all  accepted  articles. 


\  I)c\icc  for  Bending  Both  linds  of  Rein- 
forcing Bars  at  the  Same  Time 

A  ri^iil,  (.lurablc  steel  beiicli  which  e;ui  be  iiuiekly 
set  tt>  make  any  sort  of  bends  in  reinforcint;  bars  u]) 
to  1 !  .>  inches  sqnare,  and  on  which  bolli  ends  of  a  bar 
may  he  bent  at  the  same  time,  is  (K-scribed  by  G.  W. 
IXivicIson  in  Engineering  Record.  It  was  recently 
btiilt  bv  the  writer  while  steel  forenian  on  a  reinforced- 


TOOL 


Details  of  a  handy  bending-machine  for  double-bending  the  two  ends 
of  a  bar  at  the  same  time. 

concrete  contract,  and  has  given  satisfactory  service 
on  two  consecntive  jobs  of  this  sort. 

The  main  part  of  the  machine  is  a  ,30-foot  fixed 
rail  made  of  two  15-foot  lengths  of  4-inch  channel 
mounted  on  five  angle-iron  trestles.  At  right  angles 
to  this  rail,  and  built,  as  show^n  in  the  details,  so  that 
they  can  be  moved  along  it,  are  two  sliding  rails  sup- 
ported at  their  outer  ends  by  angle  legs.  These  also 
are  made  of  channels.  Between  the  tw^o  sliding  rails 
on  the  fixed  rails  are  mounted  two  movable  jaws.  On 
each  of  the  movable  rails  is  moimted  a  sliding  point, 
which  is  used  to  gauge  the  first  bend  and  against  which 
the  second  bend  is  made.  A  scale  is  marked  on  each 
of  the  three  rails,  so  that  the  jaws,  movable  rails  and 
points  can  be  quickly  set  without  the  use  of  a  rule 
^to  make  a  double  bend  ranging  in  oft'set  from  3  inches 
to  4  feet.  The  bending  tools  shown  in  this  sketch  are 
used  to  afford  sufficient  leverage  to  make  a  sharp  bend 
quickly.  Plate  washers  arc  used  in  the  jaws  when 
bars  of  less  than  the  maximum  size  are  bent. 

In  using  the  machine  a  bar  is  laid  in  the  two  mov- 
able jaws.  One  man  with  a  bending  tool  standing  out- 
side the  bend  grips  the  rod  and  bends  it  over  past  the 
movable  point  and  a  second  man  with  another  tool 
catches  the  rod  beyond  the  movable  point  and  bends 
it  back  against  it.  A  large  output  can  be  obtained  with 


the  machine  by  using  four  men,  bending  both  ends  of 
the  bar  at  once,  and  having  extra  laborers  to  supply 
.111(1  take  away  the  bars. 

The  machine  is  rigid,  durable  and  large  enough  for 
bending  any  steel  ordinarily  required.  On  the  other 
hand,  it  is  readily  knocked  down  for  shipment,  and  two 
men  can  erect  it  in  an  hour.  Five  men  can  move  it 
around  the  job.  With  this  machine  two  men  can  bend 
134-iiich  square  bars  steadily  without  fatigue. 


An  Improvised  Dump  Gar 

To  haiKllc  the  material  from  the  foundation  wells 
of  caissons  nf  the  new  Fox  River  bridge  of  the  Chicago, 
P)nrlington  &  Quincy  Railroad  at  Aurora,  111.,  a  special 
dunqj-car  was  rigged  up  on  the  work,  which  is  de- 
scribed in  the  December  issue  of  PZngineering  News. 
As  shown,  it  runs  on  a  standard-gauge  track  on  a  tem- 
porary filling  trestle,  and  in  loading  position  it  stands 
under  a  hopper.  The  excavated  material  is  hoisted  in 
small  buckets  and  emptied  into  skips  ;  when  these  are 
full,  they  are  raised  and  swung  over  the  loading  hop- 
per by  a  derrick. 

The  car  body  is  6^  x  5  feet  and  30  inches  deep, 
with  a  capacity  of  about  3  cubic  yards.  It  is  mounted 
on  a  frame  of  steel  channels,  with  two  axles  and  18- 
inch  wheels.  The  floor  is  set  high  and  consists  of  two 
sections  or  leaves  hinged  along  the  centre  line  and  held 
up  by  chains  attached  to  the  outer  side  and  wound 
upon  a  drum.  To  dump,  the  drum  is  released,  and 
the  floor  sections  fall  to  an  inclined  position,  allowing 
the  contents  to  slide  ofif  on  both  sides.    The  drum  is 


Sheav 


Fined  Side  - 


An  improvised  drop-bottom  dump-car 

then  operated  with  a  ratchet  bar  to  wind  \\\>  the  cables 
and  raise  the  floor  sections  to  a  horizontal  position. 

In  operation  the  car  forms  part  of  an  endless  haul- 
ing system.  A  cable  attached  to  one  end  is  led  direct 
to  the  drum  of  a  hoisting  engine ;  another  cable  leads 
from  this  engine  to  a  snatcliblock  on  a  deadman  at  the 
end  of  the  trestle,  and  back  to  the  car.  When  full, 
the  car  is  hauled  out  on  the  trestle,  being  ridden  by  a 
man  who  trips  and  closes  the  floor. 
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A  Handy  Sand  Screen  Attachment 

A  handy  attachment  for  a  sand  screen  is  illustrated. 
Anyone  who  has  occasion  to  screen  material  into  a 
wheelbarrow  or  box  will  appreciate  its  advantages. 

It  can  be  made  in  a  few  minutes  of  light  lumber, 


A  screening  attachment  to  direct  materials 
into  a  wheelbarrow. 


sheet  metal,  or  even  canvas  with  a  strip  of  wood  tacked 
to  the  lower  edge. — -Concrete. 


Time  Required  for  Mixing  Concrete 

The  chief  engineer  of  the  Pennsylvania  State  High- 
way Department  reports  that  his  practice  is  to  mix 
every  batch  of  concrete  for  a  period  of  1^  minutes, 
the  reason  for  this  being  that  a  number  of  experiments 
made  by  him  indicated  that  the  .maximum  strength 
commensurate  with  economy  in  cost  of  mixing  was 
obtained  from  mixtures  of  this  timing. 

The  following  are  the  results  given  by  the  ex- 
periments in  question,  all  the  results  being  based  on 
tests  at  the  age  of  eight  days. 


Compressive  Strength 

Time  of  Mixing  No.  of  Revo-  of  Concrete 

Minutes  lutions  lb.  per  sq.  in. 

y2  9  1400 

1  17  1587 
\y2  26  1926 

2  36  1661 

3  51  1673 


Opinions  as  to  the  most  advantageous  period  that 
should  be  allowed  for  machine  mixing  are  apt  to  differ. 
The  point,  however,  is  one  that  could  readily  h(t  set- 
tled by  a  series  of  simple  tests. 


Manure  Protects  Concrete  in  Cold  Weather 

Experiments  have  been  conducted  at  the  Lewis  In- 
stitute in  Chicago  to  determine  the  effectiveness  of 
manure  as  a  protective  covering  for  freshly-laid  con- 
crete to  prevent  disastrous  results  in  cold  weather. 
In  these  tests  slabs  of  concrete  exposed  to  outdoor 
conditions  were  covered  with  2,  4  and  6  inches  of  fresh 
manure  obtained  from  a  livery  stable.  The  results 
proved  that  the  4  and  6  inch  layers  had  high  protective 
qualities  and  were  sufifioient  to  afford  the  concrete  a 
]:)rotection  against  a  drop  of  25  or  26  degrees  in  tem- 
perature. The  4-inch  layer  seemed  to  be  as  effective 
as  the  6-inch,  and  appeared  to  be  an  ample  protective 
covering  against  a  temperature  of  12  degs.  F.  The 
maiuire  shrmld  not  be  allowed  to  come  in  direct  con- 
tact with  the  freshly-laid  concrete,  but  should  be  kept 
clear  by  the  insertion  of  building  paper,  or  even  news- 
paper between  the  concrete  and  covering. 

Twenty-two  farmers  in  the  Townships  of  Wind- 
ham and  Townsend,  near  Simcoe,  Ont.,  have  decided 
to  petition  for  an  extens4on  of  hydro-electric  power  for 
tiieir  farms. 


The  First  Unit  of  a  F'ine  School  at  Lennox- 
ville,  P.Q. 

John  Quinlan  and  Company,  Montreal,  are  now  at 
work  on  Ihe  first  tmit  of  the  Lennoxville  School — a 
preparatory  school  which  will  form  one  of  several 
buildings.  The  proposed  buildings  will  be  financed 
by  Mr.  J.  K.  L.  Ross,  of  Montreal,  and  will*  constitute 
a  preparatory  college  for  the  universities,  and  will, 
when  completed,  form  an  educational  centre  among  the 
best  on  the  continent.  The  buildings,  now  being  de- 
signed by  Mr.  K.  G.  Rea,  F.R.I. B.A.,  are  in  the  Tudor 
style  and  follow  the  lines  of  the  great  English  public 
schools,  being  grouped  around  quadrangles  and  con- 
nected by  cloisters.  The  building  being  erected  oc- 
cupies an  area  of  220  feet  by  60  feet,  and  affords  school 
and  living  accommodation  for  sixty  boys.  It  is  di- 
vided into  two  houses,  each  with  its  own  entrance. 
The  housemaster's  residence  adjoins  the  school  and 
communicates  on  all  floors  with  the  school  building. 
There  are  three  storeys  and  a  basement,  the  construc- 
tion throughout  being  entirely  fire]:)roof  and  of  the 
highest  class.  The  foundations  are  of  concrete,  while 
the  superstructure  will  consist  of  a  steel  frame  with 
reinforced  concrete  floors.  The  base  is  of  granite  and 
the  walls  above  are  brick  with  stone  facings. 

The  basement  floor  is  devoted  to  play  rooms,  music 
rooms,  lavatories  and  shower  baths.  The  large  play 
room  is  lined  with  facing  brick.  The  first  floor  con- 
tains a  large  central  hall  and  main  entrance  panelled 
in  oak  with  heavy  oak  beamed  ceiling.  Corridors  run 
the  entire  length  of  the  building,  giving  access  to  six 
class  rooms,  which  have  an  oak  dado  and  plaster  walls 
above.  On  this  floor  also  there  are  reading  and  writ- 
ing rooms,  master's  common  room,  etc.  The  second 
and  third  floors  arc  devoted  to  living  and  sleeping 
quarters.  The  second  floor  has  four  dormitories,  each 
with  its  own  bath  room.  Separating  the  dormitories  is 
accommodation  for  two  floor  masters,  consisting  of 
bedroom,  sitting  room,  and  bathroom — so  planned  that 
proper  supervision  of  the  boys  is  easily  obtainable. 
The  dormitories  and  corridors  have  an  oak  dado  with 
plaster  walls  above.  The  third  floor  has  two  dormitor- 
ies and  floormasters'  acconmiodation,  planned  exactly 
as  on  the  second  floor.  On  this  floor  also  there  are 
two  large  sick-rooms  with  nurses'  quarters,  all  fin- 
ished in  modern  hospital  construction.  This  portion 
is  so  planned  that  it  can  be  isolated  from  the  rest  of 
the  building.  The  matron's  (piarters  are  on  this  floor, 
consisting  of  bedroom,  sitting  room  and  bathroom,  and 
adjoining  are  the  sewing  and  linen  and  maids'  rooms. 

A  freight  elevator  runs  from  the  trunk  storage 
room  in  the  basement  with  access  to  every  floor.  The 
staircases  throughout  are  of  metal  with  marble  treads. 
All  corridor  floors  are  of  linoleum,  while  that  of  the 
central  hall  is  of  marble. 


Lumber  by  the  Mile 

The  following  letter  received  by  a  lumber  company 
in  the  West  and  published  in  the  Chicago  Tribime,  is 
likely  to  draw  a  smile  to  the  reader : 

Dear  Gentlemen  :  In  your  letter  to  me  quoting  prices 
on  lumber,  let  me  know  what  you  mean  by  M.  feet  of 
lumber.  Does  that  mean  one  mile  of  lumber?  And 
do  you  lay  it  out  and  measure  how  much  is  in  a  mile 
of  lumber?  You  know  the  place  I  want  to  build  should 
not  reach  a  mile,  but  should  be  only  a  little  house  for 
chickens.  Be  sure  to  let  me  know  right  away  how 
much  is  it  an  mile  of  hnnber.   Yours  very  respectable. 

TIM  ,  Ottumwa,  la. 


Til  |-  (•() .\  r K  A i  r  K     (  tin) 


\nmial  Meeting  ol  \  ictoria  Branch  C.S.CE. 

I  Ik  auuu.il  lUft-liii^  ol  llio  Xioh'ii.i  Uraiu  ii  ol"  llu- 
l  aiKulian  Society  of  Civil  l".iit;inocrs  \\a>  luld  on  tlic 
l.^th  inst.,  with  an  attciulancc  of  il  nu  nilx-is.  I  ho  fol- 
lowing orticcrs  wcro  flootod  for  the  onsuiiis^  year: — 

lv\ecntivc  Conmuttoc — C  hairman,  1).  O.  Lewis; 
vice-chairman.  R.  A.  Mainhridije  ;  treasurer,  I"..  Davis; 
secretary,  U.  \V.  Macintyre;  C".  llt^ard  and  I".  (1.  Mar- 
riott: cx-otVjcii*  (past  chairmen),  Iv  (  .  ( lanilde  ;ind  IT. 
W.  II.  Canavan  ;  anditors.  Lewis  \\  .  l  oins  and  ).  K. 
Shaw. 

Oi\  the  '*lh  inst.  the  Provincial  l)i\  ision  lor  15.  t  . 
met  in  \'ictoria  at  the  Uranch  rooms.  ft)r  the  animal 
ineetinj;.  and  the  i»roposal  that  those  now  in  offue 
shonUl  he  re-elected  for  1*>17  was  nnaiuniousl\  carried. 
The  cliief  hnsiness  dealt  with  was  the  coin])letion  of 
hv-laws  for  the  Division  and  the  snhniission  of  same  to 
both  branches  and  headquarters  for  ajjproval  and  adop- 
tion ;  the  .'>ccretary.  Mr.  Cleveland,  ])romised  to  have 
copies  readv  at  an  early  date.  Tlie  oliuers  of  the  Di- 
vision are : 

Chairman,  T.  II.  White;  secretary-treasurer,  E.  A. 
Cleveland.  Representatives  of  Branches — A'ancouvcr, 
R.  V.  Hay  ward  and  A.  D.  Crecr ;  \  ictoria,  D.  R.  Har- 
ris and  \V.  Yonn.c:.  Representing  outside  members  of 
British  Columbia,        K.  Gwyer  and  A.  E.  Ashcroft. 


Tool  Concern  Opens  Toronto  Office 

The  John  Bertram  &  Sons  Company,  Limited,  and 
their  associated  company,  the  Pratt  &  Whitney  Com- 
l)anv  of  Canada.  Limited,  announce  that  they  have 
opened  a  Toronto  office  at  1002  C.  P.  R.  Building,  To- 
ronto, for  the  convenience  of  their  many  customers  in 
Toronto  city  and  district.  An  efficient  sales'  staff  has 
been  appointed  and  will  be  maintained  at  Toronto  ;  also 
a  large  and  well  assorted  stock  of  P.  &  W.  goods  will, 
be  carried  in  Toronto,  to  insure  prompt  deliveries. 


Work  is  to  be  proceeded  with  at  once  on  the  con- 
struction of  a  new  transformer  station  for  the  Welland 
1 1  vdro-Electric  Power  Commission.  Welland,  Ont., 
with  a  capacity  of  approximately  5,000  h.p.  at  the  be- 
ginning, with  provision  for  an  additif)nal  5,000  h.]). 
when  necessarv. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  building  permits  issued  in  Paris,  Ont.,  during  the 
year  are  valued  at  $10,983. 

The  city  of  Verdun  has  received  legislative  authority  to 
borrow  $.500,000  for  public  works,  half  of  which  will  be  for 
a  system  of  underground  conduits. 

During  the  past  two  years  in  the  city  of  Toronto  there 
have  been  building  permits  is.sued  by  the  city  architect  to  the 
value  of  $16,000,000,  and  .50  per  cent,  of  these  have  been  for 
fireproof  structures. 

Net  profits  of  the  Dominion  Bridge  Company,  Limited, 
ill  the  year  ended  October  31  last,  were  $2,776,390,  more 
than  doubling  the  record  of  the  previous  year,  and  more  than 
tour  times  the  figures  of  1914.  Profits  as  shown  were  after 
deductions  for  depreciation  on  plant,  machinery,  etc.,  these 


iiichHliiiL;,  acciH'dinj;'  to  lln'  diroclcTrs'  rojxiil,  the  full  cost 
<il  e.xU'iisivc  additions  to  plant  and  ttiuipuuiU  erected  or 
installed  for  the  execution  of  war  orders.  I'rofits  were  equal 
to  4^.7  per  eent.  on  the  capital  stock,  against  30.7  per  cent, 
a  year  a.^o  and  '.),7  per  cent,  in  1014. 

The  Quebec  Government  will  build  a  main  liighway  from 
Levis  to  St.  Laml)crt,  on  the  south  shore  of  the  St.  Lawrence. 
The  Government  have  also  decided  to  charge  three  per  cent, 
on  money  borrowed  by  the  municipalities  under  the  Good 
Roads  Act  for  a  period  of  41  years.  This  is  an  increase  of 
one  per  cent.,  but  the  Government  may,  if  the  state  of  the 
money  market  permits,  authorize  the  old  rate  on  any  amounts 
])reviousV  requested  but  not  received.  The  Government  pro- 
])0se  to  borrow  next  year  an  additional  five  million  dollars, 
under  the  Good  Roads  Act,  making  a  total  of  twenty  millions. 

Contractors  on  the  Greater  Winnipeg  Water  District 
acpieduct  will  next  spring  be  permitted  to  obtain  men  for  the 
work  from  any  source  available.  The  work  during  the  past 
summer  was  hindered  to  quite  an  appreciable  extent  by  the 
shortage  of  labor,  but  under  the  terms  of  the  contract,  the 
contractors  must  employ  labor  from  the  confines  of  the  dis- 
trict. A  motion  has,  however,  been  passed  by  the  Board,  re- 
moving the  restriction  regarding  labor,  owing  to  the  urgency 
of  having  every  portion  of  the  worl>  completed  within  the 
time  limit;  but  it  is  stipulated  that  interned  aliens  must  not 
be  employed  and  that  British  subjects  must  receive  first  pre- 
ference. 

for  tenders  on  the  group  plan,  each  group  being  for  a  dif- 
ferent trade.  All  tenders  are  on  the  amended  specifications 
which  have  been  prepared  by  the  architects  and  engineers. 
Division  "A"  will  consist  of  tenders  for  the  masonry  and 
concrete  work.  This  is  the  important  group  and  includes 
the  actual  construction  of  the  walls,  etc.,  of  the  edifice.  The 
successful  tenderer  for  "A"  will  be  made  the  general  con- 
tractor. If  he  be  the  successful  tenderer  for  any  of  the  other 
divisions  he  will  carry  out  that  work  at  the  price  of  his  ten- 
der. If  some  other  contractors  get  the  other  groups  they  will 
be  placed  in  the  position  of  sub-contractors  to  the  contractor 
f'.)r  "A,"  who  will  supervise  and  be  responsible  for  the  dis- 
charge of  the  sub-contracts  on  a  5  per  cent,  basis. 


Personal 

Mr.  Taylor,  of  the  Pilkington  glassworks,  recentlj'  de- 
livered an  interesting  address  before  the  Engineers'  Club, 
of  Thorold,  Ont.,  his  subject  being,  "The  glass  industry." 

Mr.  W.  F.  Angus,  vice-president  and  managing  director 
of  Canadian  Steel  Foundries,  will  shortly  retire  from  these 
positions  to  take  executive  office  with  the  Dominion  Bridge 
C'ompany.  Mr.  Angus  was  with  the  Dominion  Bridge  Com- 
pany as  engineer  and  draughtsman  in  1896,  and  also  served 
for  a  time  with  the  Laurie  Engine  Coinpany.  He  afterwards 
joined  the  Canada  Switch  &  Spring  Companj',  which  became 
the  Montreal  .Steel  Works,  where  he  remained  until  1911, 
when,  on  the  formation  of  the  Canadian  Steel  Foundries,  he 
was  appointed  vice-president  and  managing  director,  a  posi- 
tion which  he  has  held  since  that  time. 


Obituary 

Captain  John  Trethewcy,  a  retired  mining  engineer,  died 
on  Christmas  day  at  the  age  of  77,  as  a  result  of  heart  trouble. 
Capt.  Trethewey  was  a  well-known  authority  on  matters  per- 
taining to  his  profession.  He  was  identified  with  a  mnnber 
of  mining  enterprises,  and  for  years  was  associated  with  the 
Silver  Islet  Mines  in  the  Lake  Superior  district,  as  well  as 
the  Port  Arthur  mines.  He  was  born  in  ICngland,  and  after 
coming  to  Canada,  first  settled  in  Sherbrooke,  Que.  For 
twenty  years  he  was  a  resident^  of  Owen  Sound,  and  ten 
years  ago  retired  and  came  to  Toronto  to  li\e. 


Contracts  Department 


News    of  Special  Interest  to  Contractors,  Engineers,  Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Anderdon  Township,  Ont. 

Fred  I'cUypiecc,  Anderdon  Township, 
Aniherstburg,  Ont.,  proposes  to  construct 
a  drainage  system  on  his  farm,  work  to 
start  in  the  spring. 

Brantford,  Ont. 

The  Water  Commissioners  are  con- 
sidering the  installation  of  a  mechanical 
filtration  plant.  Engineer.  T.  Harry 
Jones. 

Chatham  Township,  Ont. 

The  Townshi))  Council  propose  to 
make  repairs  and  improvements  to  a 
number  of  drains.  Engineer,  W.  G.  Mc- 
George,  152  Queen  Street,  Chatham. 

Hamilton,  Ont. 

Tenders  will  he  called  shortly  for  the 
construction  of  a  sewer  on  Charlton  Ave- 
nue, consisting  of  8  or  10-inch  vitrified 
tile  pipe.  Engineer,  E.  R.  Gray,  City 
Hall. 

Engineer  E.  I.  Sifton,  of  the  Hamil- 
ton Hydro  Electric  Department,  pro- 
poses to  install  a  storage  system  and 
liooster  pump  at  the  Beach  pumping 
plant,  the  estimated  cost  of  which  is 
$25,000.  A  new  power  line  will  also  be 
constructed. 

Montreal  South,  Que. 

The  Town  Council  propose  to  submit 
a  by-law  to  authorize  the  construction 
of  a  waterworks  system  at  an  approxi- 
mate cost  of  $180,000.  The  scheme  in- 
cludes filtration  plant,  pumping  equip- 
ment, watcrmains,  hydrants  and  valves, 
l^ngincer,  E.  Drinkwater,  588  Boulevard 
Desaulnicrs,  St.  Lambert. 

St.  Marys,  Ont. 

Engineer  A.  B.  Manson,  of  Stratford, 
has  submitted  to  the  Town  Council  a 
report  on  the  construction  of  an  outfall 
sewer,  with  disposal  iilant  and  equipment, 
which  estimates  the  cost  at  about  $1('),100. 
Clerk,  T.  M.  Clark. 

Winnipeg,  Man. 

The  Provincial  Dcjjarlmcnt  of  Public 
Woi'ks  are  considering  a  project  for  the 
construction  of  2,000  miles  of  roads  at 
an  approximate  cost  of  $2,000  per  mile. 
Minister,  Hon.  T.  H.  Johnson. 

The  City  Council  are  considering  the 
paving  of  the  Osborne  Bridge.  Esti- 
mated cost,  $4,000.  Engineer,  W.  P. 
Tirereton,  223  Tames  Street. 

Railroads,  Bridges  and  Wharves 

Fort  William,  Ont. 

Tenders  on  the  construction  of  a 
bridge  over  the  Pigeon  River  are  being 
received  by  the  Engineer,  W.  Scott,  Man- 
ager of  the  Pigeon  River  Lumber  Com- 
pany. Lumber  construction.  Estimated 
cost,  $3,000. 

Victoria,  B.C. 

The  City  Council  propose  to  submit  a 


by-law  to  the  ratepayers  to  authorize  the 
Ijorrowing  of  $40,000  for  the  purchase  of 
a  steel  span  for  the  Rock  Bay  Bridge 
and  the  construction  of  approaches.  En- 
gineer, C.  H.  Rust. 

CONTRACTS  AWARDED 

Sarnia,  Ont. 

The  general  contract  for  construction 
of  a  timber  dock,  600  feet  long,  for  the 
Dominion  Salt  Company  has  been  award- 
ed to  Norris  Gibb,  173  Bright  Street. 


Public  Buildings,  Churches 
and  Schools 

Fredericton,  N.B. 

Plans  for  the  proposed  annex  to  the 
Charlotte  Street  School  are  being  pre- 
):)ared  l)y  G.  E.  Fairweather,  84  Germain 
.Street,  St.  John,  and  tenders  will  be 
called  in  the  early  spring. 

Hamilton,  Ont. 

Tenders  on  various  trades  required  in 
alterations  to  the  Mt.  PLimilton  Hospital 
will  be  receied  until  10  a.m.,  January  Cth. 
l)y  Mayor  T.  S.  Morris.  Architects,  Stew- 
art &  Witton,  7  Hughson  Street  South. 
.Approximate  cost,  $5,000. 

Korah,  Ont. 

T.  R.  Wilks.  Farwell  Building,  Queen 
Street,  Sault  Ste.  Marie,  is  preparing 
]ilans  of  a  four-room  school  for  the 
School  Board.  Approximate  cost,  $30,000. 

Maidstone  Township,  Ont. 

The  Trustees  of  School  Secticju  No.  1 1 
are  considering  the  rebuilding  of  the 
school  which  was  recently  destroyed  by 
fire.  .Secretary,  W.  R.  Phillips,  Essex, 
Ont. 

Montreal,  Que. 

The  Roman  Catlu)lic  School  Commis- 
sion, 5430  Notre  Dame  Street  West,  will 
shortly  call  for  tenders  on  the  erection 
of  a  school  on  Le  Lievre  Street.  .Archi- 
tect, C.  A.  Reeves,  83  Craig  Street  West, 
l-lstimated  cost,  $25,000.  .Stone  and  plas- 
tic brick  construction. 

'I'he  erection  of  a  building  in  Rose- 
inount  Ward  is  being  considered  by 
I^' Institute  des  Petitcs  Soeurs  Francis- 
caines  de  Marie  de  Montreal. 

The  Roman  Catholic  School  Commis- 
tion,  .St.  Catherine  Street  West,  con- 
tcniDlate  the  erection  of  two  schools. 
Architect  not  yet  ai)pointed. 

Quebec,  Que. 

Tenders  on  the  ererlion  of  a  new  Par- 
ish Church  will  be  called  in  March,  and 
in  the  meantime  a  temporary  chapel  is 
being  built  under  the  supervision  of  the 
('urate,  F;ithcr  Maurice. 

Sault  Ste.  Marie,  Ont. 

The  Gener.-il  Hns|)ital  Board.  041 
Queen  Street  F.ast,  i)roi)ose  to  build  sun 
rooms  in  the  spring.  Architect,  George 
Drew,  G  Queen  -Street  East. 

Tenders  on  the  jiroposed  school  on 
Moffly  Hill  will  be  called  in  the  soring. 
Architect,  T.  R.  Wilks,  Farwell  Build. 


j'lff.  Queen  Street.  Approximate  cost, 
$45,000. 

St.  Eusebe,  Que. 

Plans  for  the  proposed  Parish  Church 
have  been  prepared  by  Thomas  Ray- 
mond, 45  Caron  Street,  Quebec,  who  will 
call  for  tenders.  Frame  and  mill  con- 
struction.   Estimated  cost,  $15,000. 

St.  Victor  de  Tring,  Que. 

Tenders  will  be  called  for  heating  and 
plumbing  in  connection  with  the  erec- 
tion of  a  college  for  Father  D.  Garon 
and  J.  Bernier.  All  other  work  will  be 
done  by  day  labor. 

Sydenham,  Ont. 

Tenders  on  the  erection  of  a  Public 
Build  ing  will  be  received  until  4  p.m., 
January  18th,  by  R.  C.  Desrochers,  De- 
I)artment  of  Public  Works,  Ottawa. 
I'lans  and  specifications  at  office  of  the 
Clerk  of  Works,  Postal  Station  F.  Yonge 
Street,  Toronto;  at  the  Post  Office,  Syd- 
enh;im,  and  at  the  Department,  Ottawa. 

Toronto,  Ont. 

The  Board  of  Education  are  consider- 
ing the  erection  of  a  school  on  Earns- 
cliffe  Street,  but  work  will  not  start  un- 
til the  spring.  Secretary,  W.  C.  Wilkin- 
son.   Approximate  cost,  $50,000. 

The  Provincial  Department  of  Public 
Works  have  purchased  the  residence  at 
15  Queens  Park  East,  which  will  be  al- 
tered to  accommodate  the  overflow  of 
clerks  from  the  Parliament  Buildings. 

Vancouver,  B.C. 

The  architect  for  the  proposed  hos- 
pital building  is  James  A.  Benzie,  37tli 
Street  West.  Frame  construction.  Es- 
timated cost,  $35,000. 

Welland,  Ont. 

In  connection  with  the  erection  'of 
I^arracks  for  the  Salvation  Army,  ten- 
ders on  masonry,  electrical  work,  plumb- 
ing, heating  and  painting  are  now  being 
received  by  the  general  contractor,  Wil- 
liam Mitchell,  Welland,  who  is  in  the 
market  for  brick,  cement,  steel  and  luili- 
bcr. 

Winnipeg,  Man. 

_  The  Minister  of  Public  Works.  TFoii. 
T.  H.  Johnson,  will  receive  tenders  until 
February  12th  for  the  following  works 
required  in  the  completion  of  the  Par- 
liament Buildings:— (a)  excavating,  con- 
creting, brick  work,  masonry,  carpentry 
and  metal  work;  (b)  marble  work  and 
terrazzo  paving;  (c)  waterproofing  and 
roofing;  (d)  metal  furring  and  lathing, 
idastering  and  tile  work;  (e)  glazing;  (f) 
painting:  (g)  special  joinery ;" (h)  plumb- 
mg;  (i)  heating  and  ventilating;  (k) 
electric  conduit  and  wiring.  Bills  of 
quantities  will  be  supplied  and  the  draw- 
ings may  be  inspected  after  January  15th. 
.\pproxim:ite  cost.  $:i,00(),()o'o. 

CONTRACTS  AWARDED 
Ford  City,  Ont. 

In  connection  with  the  erection  of  a 

(Continued  on  page  -11) 


Tenders  and  For  Sale  Department 


NOTICE  TO 
CONTRACTORS 


Province  of  Manitoba 
Deparfincnt  of  Public  Works 

Tenders  for  Completion  of 
the  Now  Partially  Erect- 
ed New  Parliament 
Buildings 

1.  On  Momluy.  tt>«:  12th  day  of  February,  1917, 
at  ricvrii  o'clock  in  the  forenoon,  llie  uncIcistKncd 
will  >it  in  the  I.cuislativc  fluinibcr  at  tlu-  Par- 
liament llnildinRS.  Kennedy  Street.  Winnipeg,  for 
the  pnri>ose  of  receivins  Tend.is  for  the  various 
works  reiiuircd  in  the  coniplelion  of  the  now 
partially  erected  .New  rarlianient  lUiildings,  in 
the  I'it'y  of  Winnipeg. 

'J.  The  time  for  receiving  tenders  will  l)c  limited 
to  the  hour  between  eleven  o'clock  and  noon  of 
the  day  and  at  the  place  above  mcniioned,  and 
the  Minister  will  then  and  there  proceed  to  open 
in  public  such  tenders  as  shall  have  been  re- 
ceived. No  tender  will  be  considered  unless  de- 
posited during  that  hour  on  that  day  and  in  tlie 
manner  herein  prescribed. 

X  Special  envelopes  for  enclosing  the  tenders 
and  Bills  of  Quantities  will  be  supplied;  any 
tenders  submitted  in  other  than  one  of  these  spe- 
cial envelopes  will  remain  unopened  and  will  on 
no  account  be  considered. 

4.  Tenderers  must  appear  in  person  or  in  (he 
person  of  their  accredited  representative  to  de- 
posit their  respective  tenders.  Tenders  received 
by  mail  will  be  returned  unopened  to  the  senders, 
and  on  no  account  must  any  tender  be  presented 
by  the  hand  of  a  Civil  Servant. 

5.  Separate  tenders  will  be  received  for  tlie 
several  works  required  for  the  completion  of  the 
now  partially  completed  Xew  Parliament  Build- 
ings as  shown  on  the  plans  and  set  out  in  the 
Bills  of  Quantities  and  Specifications  prepared 
under  the  supervision  of  Frank  W.  Simon,  F.R.I. 

B.  A.,  Architect,  as  set  forth  below  under  head- 
ings A,  B,  C,  D.  E.  F,  G,  H,  I.  and  K: 

A.  Preliminary  Credits.  Excavator  and  Con- 
cretor.  Concrete  and  Reinforced  Concrete  Work 
in  Dome.  Brickwork,  Mason,  Carpenter  and 
Joiner,  and  Metal  Worker. 

B.  Marble  Work  and  Terrazzo  Paving. 

C.  Waterprooting  and  Roofing  Work. 

D.  Metal  Furring  and  Lathing,  Plasterer  and 
Tileworker. 

E.  Glazier. 

F.  Painter. 

G.  Special  Joinery. 

H.  Plumbing. 

f.    Heating  and  Ventilating. 

K.  Electric  Conduit  and  Wiring. 

6.  The  Contractor  tendering  for  portion  A,  and 
to  whom  contract  A  may  be  awarded,  will  be 
called  the  General  Contractor,  and  he  must  as- 
sume aa  his  sub-contiactors,  with  full  liability  for 
due  execution  of  their  work  as  provided  for  in  the 
General  Conditions  of  Contract,  all  of  the  separ- 
ate trades,  lettered  B,  C,  D,  E,  F,  and  G,  at 
the  amount  of  the  sub-contractors'  tender  or  ten- 
ders to  the  Government,  for  which  services  he 
•will  be  paid  a  (ixed  profit  of  five  per  cent.  (.5  p.c. ) 
on  the  amount  of  such  tender  or  tenders,  except- 
ing, however,  such  of  the  trades,  included  in  15, 

C.  D,  E.  F.  and  G,  on  which  he  himself  may  be 
the  successful  tenderer,  in  which  event  it  will  be 
a-isumed  that  he  has  allowed  for  any  profit  he 
may  require  in  such  tender,  and  he  will  not  re- 
ceive the  five  per  cent.  (5  p.c.)  fixed  profit  above 
mentioned.  The  work  under  headings  If,  I,  and 
K  will  be  let  separately  by  the  Government,  and 
will  not  be  included  in  the  General  Contract. 

7.  The  successful  tenderers  under  the  respective 
headings  B,  C.  T),  E,  and  G  will  be  required 
to  enter  into  a  contract  with  the  General  Con- 


Uaclm  upon  terms  and  conditions  consistent 
witli  those  applying  to  the  General  Contract,  and 
when  such  succcsslul  tenderer  has  entered  into  a 
satisfactory  contract  with  the  General  Contractor 
acceptable  to  the  Government,  the  dc))0siL  cheque 
of  five  per  cent.  (;")  p.c),  as  stated  in  Clause  4, 
General  Coiulitions  of  Contract,  will  be  returned 
to  him. 

S.  .V  large  room  has  been  priiiarcd  in  llii' 
Xorthcasl  Wing  of  llie  New  I'arlianimi  r.nil.linL-., 
ill  which  loom  all  the  plans  ami  driails  will  l>i' 
exposed  ;  on  no  account  will  any  pi  osijcctive  bid- 
der be  permitted  to  remove  any  of  these  plans  or 
details. 

!).  Bills  of  Quantities  have  Iniii  pnji.ind  cov 
ering  the  several  works,  and  pHi^imliM  irinU-i 
ers  will  be  supplied  with  io|.\  i.l  iIi.m-  at  ten 
dollars  (.$10.(10)  per  cop\  l-i  >,i.li  iM.Mlnm,  A,  I!. 
C,  1),  K,  F,  G,  H,  1,  aiHl  K,  » liu  1)  ,lr|i.is,i  will 
be  returned  on  the  receijit  ol  buna  Ink  lender. 

10.  Prospective  tenderers  arc  iiivitcil  lo  notify 
in  writing  tin-  Drpiilv  l^lini^l^^  of  I'nldic  Woiks 
by  not  l.ll.  ,  lS,,n  J,iinl,nv  111.  ir.lli,  r.lll,  of  llicll 
intention  i"  nn.l.i  fu  l  ir.|n.  -Inm  i-.'-nr  of  y  iht- 
mit  for  til.  1 1  1 .  1.1 .  .  Ill  ,ii  u  I  '  I. .  li.i\ .  a.  .  i  ss  I.I  tilt 
plans  an. I  i..  pi..vi.l..l  uiih  I'.ill-  ..i  nn. uni- 
ties.    A|  1] '  1 1.  .1 1  li  .1 1   1111,-1    1..    111,1.1.    Ill    niiliii.i;,  am.l 

must   be   ;  u  i  .,i  i  lU.  I    li\    .m    .I...]. U.I    .  li.'.|n.;  ill 

favor  of  ■■  I  l.(  l'i..\iiM  i-  ..I  ,\laiiii..!.a."  as  stipu- 
lated in  till  pii.  ..liny  p;i  i  .'il 'I'-  -^n  .nili'V  will 
then  be  issued  on  the  .Nicniucl  to  piovidc  liic 
required  copies. 

H.  The  Deputy  Minister  will  also,  on  receipt 
of  such  application,  issue  card  passes  to  bona 
fide  tenderers,  and  presentation  of  such  pass  will 
secure  access  to  the  Iniilding  to  view  the  plans 
and  examine  the  work  already  in  ijlace.  These 
passes  will  be  non-t  i  aiisferablc,  and  the  bearer 
will  be  reiinired  to  sign  his  name  in  a  book  pro- 
vided for  the  purpose  on  each  occasion  of  his 
visiting  the  building. 

12.  Prospective  tenderers  arc  advised  that  there 
is  no  necessity  for  them  to  verify  measurements 
in  the  Bills  of  Quantities ;  these  are  guaranteed ; 
and  it  is  by  reason  of  this  that  the  plans  and 
details  are  not  to  be  removed. 

13.  Prospective  tenderers  are  further  warned  to 
read  carefully  the  General  Conditions  of-  Con- 
tract, as  these  will  constitute  an  integral  part  of 
any  contract  proposed  to  be  entered  into.  Failure 
to  comply  with  any  of  the  conditions  therein  con- 
tained relating  to  tendering  will  constitute  good 
and  sufficient  reason  for  the  non-consideration  of 
such  tender. 

14.  Only  the  tenders  of  bona  fide  contractors 
who  have  been  at  least  .three  years  established  in 
Canada,  and  who  can  produce  satisfactory  evi- 
dence of  their  ability  to  carry  out  to  completion 
the  work  will  be  considered. 

15.  No  tender  will  on  any  account  be  con- 
sidered unless  accompanied  by  a  certified  checiue 
on  a  chartered  bank  of  the  Dominion  of  Canada 
and  payable  to  the  Province  of  Manitoba  to  an 
amount  equal  to  at  least  five  per  cent.  (5  p.c.)  of 
tile  total  amount  of  the  tender. 

16.  Cheques  of  the  successful  tenderers  will  be 
retained  by  the  Government  until  such  time  as 
contract  is  executed,  and 

(a)  in  the  case  of  tlie  General  Contractor,  until 
be  has  entered  into  a  bond  in  the  sum  of  two 
liiiii.lred  and  fifty  thousand  dollars  ($250,- 
000.00)  for  the  fulfilment  of  his  contract  in  a 
company  or  corporation  approved  by  and  on 
terms  and  conditions  satisfactory  to  the  Gov- 
ernment ; 

(b)  in  the  case  of  sub-contractors,  until  a  con- 
tract satisfactory  to  the  Government  has  been 
executed  between  the  General  Contractor  and 
sub-contractor. 

Such  cheques  will  be  forfeit  to  the  Governmeni 
in  the  event  of  successful  tenderers  declining  (o 
execute  contract. 

17.  The  cheques  of  the  unsuccessful  tenderers 
will  be  returned  on  execution  of  contract  by  the 
successful  tenderer. 

18.  Bills  of  Quantities  will  be  issue<l  on  the 
l.^th  day  of  January,  1917,  and  the  drawings  will 
be  open  for  inspection  on  the  same  date  and 
thereafter. 

10.  The  lowest  or  any  teilder  will  not  neces- 
sarily be  accepted. 

THO.S.  H.  JOHNSON, 

Minister  of  Public  Works. 
Winnipeg,  20th  December,  ]!)lfi. 


Tenders  for  Sewer 


]  .Sealed  tenders  marked  "Tender  for  Sewer  and 
Watcriiiain,"  will  be  received  by  the  undersigned 

j  up  till  Monday,  January  15th,  1917,  at  12  o'clock 
noon,  for  the  furnishing  of  all  labor  and  material 
ill  connection  with  the  construction  of  a  sewer 
and  water  main  for  the  .-Xtironto  section  of  the 
Town  of  Smiths  Falls,  a  length  of  about  2700  feet. 

Plans,  specifications,  instructions  to  bidders  and 
forms  of  tender  may  be  obtained  at  the  office  of 
the  Town  Engineer,  .S.  B.  Code. 

Dated  at  Smiths  Falls,  the  19th  day  of  De- 
cember, 1916. 

J.  A.  LEWIS, 
52-1  Town  Clerk. 


BOILERS  FOR  SALE 

Two  low  pressure  30  H.P.  steel  boilers  com- 
plete with  mountings,  grates,  etc.  Have  been  in 
use  less  than  two  months.  Good  for  steam  oi 
hot  water  heating  purposes.  Each  will  carry 
3,000  square  feet  of  steam  radiation.  Further 
particulars— MacM.  R.  &  D.,  4  Beaver  Hall  Sq., 
Montreal.  17-t.f. 


Plant  For  Sale 


Two  4  ton  Derricks,  $200  to  $350. 

Stone  Cutting  Machinery 

One  Diamond  Saw. 

Two  sets  gang  saws. 

Lorries,   Box  Wagons,  Motors,  etc. 

Fred  Holmes  &  Sons,  Limited, 
52-1  1107  Yonge  St.,  Toronto,  Ont. 


TENDERS 

Tenders  will  be  received,  by  registered  post 
only,  addressed  to  the  Chairman  of  the  Board  of 
Control,  City  Hall,  up  to  noon  on 

Tuesday,  January  16th,  1917 

for  the 

Excavating,  Laying  and 
Jointing  of  12-in.  Water 
Pipes,  Valves  and 
Special  Castings 

Specifications  and  tender  forms  for  the  fore- 
going may  be  obtained  upon  application  at  the 
ofifice  of  the  Water  Main  Extension  Section,  De- 
partment of  Works,  Room  No.  320,  City  Hall, 
Toronto.  Envelopes  containing  tenders  mnst  be 
plainly  marked  on  the  outside  as  to  contents. 
Conditions  relating  to  tendering,  as  prescribed  by 
City  By-law,  must  be  strictly  complied  with,  or 
the  tenders  may  be  declared  informal.  Tender- 
ers shall  submit  with  their  tenders  the  name  of 
two  personal  sureties,  approved  by  the  City 
Treasurer,  or  in  lieu  thereof,  the  bond  of  a 
Guarantee  Company,  approved  as  aforesaid.  The 
lowest  or  any  tender  not  necessarily  accepted. 

T.  L.  CHUR,CH,  Mayor, 
1-1  Chairman,  Board  of  Control. 


January  3,  1917 
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Public  Buildings  Churches, 
and  Schools 

(Continued  from  page  39) 

school  for  the  Public  School  Board,  the 
contract  for  tile  and  marble  work  has 
been  awarded  to  the  Italian  Mosaic  & 
Marble  Company,  Euclid  Avenue  and 
College  Street,  Toronto. 

London,  Ont. 

The  London  Health  Association  have 
awarded  the  general  contract  for  the 
erection  of  a  tuberculosis  hospital  at  the 
Byron  Sanitarium  to  Hyatt  Brothers,  288 
Egerton  Street,  and  work  will  start  at 
once.  Brick  and  concrete  construction. 
Approximate  cost,  $100,000. 

Normandin,  Que. 

The  general,  masonry  and  carpentry 
contracts  for  the  erection  of  a  church 
for  the  Parish  of  St.  Cyrille  de  Norman- 
din have  been  let  to  E.  Tremblay,  Ste. 
.A.nne  de  Chicoutimi:  steel.  Eastern  Can- 
ada Steel  &  Iron  Works  Ltd.,  St.  Malo: 
roofing,  C.  Labrecque,  53  Sauvageau  St.: 
heating,  Terreau  &  Racine.  194  St.  Paul 
Street;  painting,  Marier  &  Tremblay,  Des 
Fosses  and  Bridge  Streets.  Approximate 
cost,  $145,000. 

Notre  Dame  du  Rosaire,  Que. 

The  general  contract  for  repairs  to 
the  Parish  Church  has  been  let  to  J.  H. 
Morin  &  Fils,  Trois-Pistoles.  Work  con- 
sists of  new  floor,  pews  and  general  re- 
pairs. 

Swansea,  Ont. 

Tiie  general  contract  for  the  erection 
of  a  church  for  Morningside  Presbyterian 
Church  has  been  awarded  to  the  Dickie 
Construction  Company,  Ryrie  Building. 
Toronto.  Construction  of  Credit  Valley 
stone.    Approximate  cost,  $30,000. 

Toronto,  Ont. 

The  Board  of  Education  have  awarded 
I  lie  following  contracts  for  an  addition 
to  Orde  Street  School: — masonry,  R. 
Ciuilkley  &  Son,  34  Victoria  Street,  $28.- 
437;  reinforced  concrete,  Concrete  Con- 
struction Company,  592  Gerrard  Street 
East,  $1,773;  carpentry,  Frank  Arm- 
strong, 89  Oak  Street,  $1G,9C2;  painting, 
James  Phinnemore,  367  Dupont  Street, 
$1,938;  plastering,  heating  and  wiring. 
F.  Armstrong  Company,  Ltd.,  273  Queen 
Street  West,  $13,025;  sheet  metal  and 
roofing,  D.  M.  Rowe  &  Company,  30 
Atkin  Avenue.  $1,27.  iron  work,  Can- 
adi.'in  Ornananial  Iron  Company,  Ltd., 
88  River  Street,  $3,400;  terrazzo  floors, 
Canadian  Glass,  Mantels  &  Tiles  Ltd., 
328  Carlaw  Avenue,  $1,857;  heating  regu- 
lating, Johnson  Temperature  Regulating 
(Company  of  ('anada  Ltd.,  118  .'\delaide 
Street  West,  $820. 

Trois  Rivieres,  Que. 

In  ct)nnectioii  with  the  Academy  which 
is  l)eing  l)uilt  for  the  School  Commis- 
sioners, the  contract  for  masonry  has 
been  let  to  William  Durocher,  and  the 
carpentry  and  roofing  to  the  general 
contractor,  Anselme  Dube,  133  Belleveu- 
ille  Street. 


Business  Buildings  and  Indus- 
trial Plants 

Bathurst,  N.B. 

The  Bathurst  Luniiier  Company,  Lim- 
ited, are  now  building  a  pulp  mill,  and 
will  shortly  start  work  on  a  paper  mill. 
The  Company  also  propose  to  develop 


10,000  horse-power  at  Grand  Falls  on  the 
Nepisiguit  River.  Manager,  Angus  Mc- 
Lean. 

Edmundston,  N.B. 

Eraser  Ltd.,  Edmundston,  propose  to 
build  a  pulp  and  paper  mill. 

Guelph,  Ont. 

Plans  of  a  pipe  foundry  for  the  Can- 
ada Stove  &  Foundry  Company,  St. 
Laurent,  Que.,  are  being  prepared  by 
W.  A.  Mahoney,  79  Quebec  Street,  and 
tenders  will  be  called  about  1st  April. 
Concrete,  mill  and  brick  construction. 
Approximate  cost,  $36,000. 

The  Intei  national  Malleable  Iron  Com- 
pany, Ltd.,  Beverley  Street,  are  having 
plans  prepared  for  a  foundry,  to  cost 
about  $15,000.  Concrete,  steel  and  brick 
construction. 

Lindsay,  Ont. 

J.  Sutclifife  &  Sons  propose  to  have  al- 
terations made  to  premises  on  Kent  St.. 
and  tenders  on  carpentry  and  painting 
will  be  received  by  the  Manager,  F.  W. 
Sutcliffe. 

Niagara  Falls,  Ont. 

Plans  are  being  prepared  for  premises 
)o  be  built  at  Queen  and  Ontario  Street 
for  the  Bank  of  Commerce,  Toronto. 

North  Bay,  Ont. 

Plans  for  the  proposed  factory  for  the 
North  Bay  Toy  Company  are  being  pre- 
Ijared  by  Angus  &  Angus.  Tenders  will 
be  called  and  work  will  be  commenced  as 
soon  as  the  site  is  decided  upon.  Brick 
construction. 

Owen  Sound,  Ont. 

The  erection  of  a  keg  mill  is  con- 
templated by  the  Northern  Bolt  &  Screw 
Company,  Limited,  17th  Street  East. 
Fireproof  construction. 

Raymond,  Alta. 

S.  B.  Dudley,  Calgary,  has  been  grant- 
ed a  permit  for  the  erection  of  a  grain 
elevator,  with  a  capacity  of  35,000  bush- 
els. 

Sault  Ste.  Marie,  Ont. 

Tile  Maclntyre,  Haining,  Kelly  Con- 
struction Company,  Adams  Block,  will 
start  work  in  the  spring  on  the  erection 
of  a  business  block  on  Queen  Street,  es- 
timated to  cost  $50,000. 

Will  iam  Grassi,  159  James  Street,  con- 
templates the  erection  of  a  business  block 
on  James  Street.  Estimated  cost,  $20,000. 

St.  Catharines,  Ont. 

Work  is  aliout  to  start  on  the  erection 
of  a  factory  addition  for  the  Kinleith  Pa- 
])er  Company,  estimated  to  cost  $10,000. 
Architects,  Denison  &  Stephenson,  18 
King  Street  West,  Toronto.  Reinforced 
concrete  and  brick  construction. 

St.  George,  N.B. 

George  F.  Meating,  tailor,  C;arIeton 
Street,  will  shortly  connnence  the  erec- 
tion of  premises  to  replace 'those  recent- 
ly destroyed  by  fire. 

St.  Laurent,  Que. 

'i'lie  Canada  Stove  &  Foundry  Com- 
pany are  having  plans  prepared  for  a 
boiU'r  Ik)USC.  estimated  to  cost  $:U),000, 
and  will  call  for  tenders  a1)out  March. 
Manager,   I.  St.  Germain. 

Sudbury,  Ont. 

The  I'.rilish  American  Nickel  Corpor- 
ation, Dominion  Bank  Building,  Toronto, 
are  negotiating  for  the  supply  of  power 
for  the  operation  of  their  plant,  and  have 
secured  a  quotation  of  rates  from  the 
Provincial   Hydro-electric  Commission. 


A  scheme  is  being  considered  for  the 
development  of  10,000  to  16,000  horse- 
power at  Cluidiere  Falls  on  the  French 
River,  which  would  cost  about  $3,000,000 
for  generating  station  and  double  circuit 
tower  line. 

Summerside,  P.E.I. 

Neil  Sinclair,  Harvard  Street,  intends 
to  rebuild  his  premises  in  the  spring. 
Brick  construction. 

Toronto,  Ont. 

'lenders  on  tlie  proposed  office  and 
warehouse  building  for  Cassidys  Ltd., 
Montreal,  will  close  about  January  10th. 
Sub-tenders  on  various  trades  are  now 
being  received  by  the  following: — -Dickie 
Construction  Company,  Ryrie  Building; 
-Sherwood  Construction  Company,  Mail 
Building:  William  Cowlin  &  Sons,  Ltd., 
Mail  Building;  J.  V.  Gray  Construction 
Company,  Confederation  Life  Building; 
laclcson  Lewis  Compani\  Bell  Telephone 
Building. 

Tlie  William  Davies  Company.  I^td.. 
521  Front  Street  East,  have  had  plans 
prepared  for  an  addition  to  their  pre- 
mises, estimated  to  cost  $5,000.  Concrete 
and  brick  construction. 

Benjamin  Brown,  147  Sealon  Street,  is 
l)reparing  sketch  plans  of  a  four-storey 
warehouse  to  be  ljuilt  on  McCaul  Street, 
at  an  approximate  cost  of  .$40,000. 

The  Union  vStock  Yards  of  Toronto. 
Ltd.,  St.  Clair  Avenue  and  Keele  Street, 
are  about  to  erect  two  horse  hospitals 
at  an  approximate  cost  of  $8,000.  Frame 
and  galvanized  iron  construction.  The 
Company  are  also  considering  the  erec- 
tion of  a  stock  show  arena  at  an  ap- 
i:>roximate  cost  of  $400,000.  Steel,  con- 
crete and  brick  construction. 

Windsor,  Ont. 

Gilbert  Jacques,  Boug  Block,  has  pre- 
pared plans  of  a  wagon  shop  for  J.  B. 
Bcllaire,  Tuscarora  and  McDougall 
Streets,  and  will  receive  tenders  until 
January  15th.  Mill  and  frame  construc- 
tion.   Approximate  cost,  $4,000. 

CONTRACTS  AWARDED 

East  Lillooet,  B.C. 

The  general  contract  for  the  erection 
of  a  roundhouse  for  the  Pacific  Great 
Eastern  Railway  has  been  awarded  to 
A.  G.  Creelman  &  Company,  City  Mar- 
ket, Vancouver.  Approximate  cost, 
$10,000.  The  same  firm  have  also  been 
awarded  the  contract  for  the  erection 
of  eleven  section  houses  between  Squam- 
isli  and  Clinton. 

Hamilton,  Ont. 

The  general,  masonry  and  steel  work 
contracts  for  the  erection  of  an  addi- 
tion to  the  premises  of  the  Tallnian 
Brass  Company  have  been  let  to  W.  H. 
Cooper,  Clyde  Building,  who  is  receiving 
tenders  on  roofing,  electrical  work, 
])liimbing,  heating  and  p;iinting. 

Niagara  Falls,  Ont. 

In  connection  with  the  premises  which 
are  being  erected  for  the  Royal  Bank, 
the  contract  for  masonry,  steel  work  and 
carpentry  has  been  let  to  the  general 
contractors;  roofing,  Canadian  H.  W. 
Johns-Manville  Company.  Ltd.,  19  Front 
Street  East,  Toronto;  plumbing,  W.  G. 
Read,  489  Victoria  Avenue.  Tenders  on 
electrical  work,  heating,  painting  and  in- 
terior fittings  are  being  received  by  the 
general  contractors,  Ireland  I'v-  Diuham, 
Cilenholme  Avenue. 

Ottawa,  Ont. 

In  connection  willi  alleralions  to  store 
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fronts  li>r  ilu-  Diiiiloj}  Tire  &  Riihlur 
l-'oinpany,  73  O'Connor  Street,  the  con- 
tract for  phnnliinK;  ami  lieatinj;  has  been 
let  to  J.  T,  Blythe.  Frank  Street.  Re- 
niainiler  ot  work  will  be  done  by  the 
general  contractor. 

In  connection  with  the  premises  whicl\ 
are  hv'tn^  erecteil  by  the  Ottawa  Car 
l  onjpany,  Slater  Street,  the  contract  for 
|iaintiiit;  has  been  awarileil  to  \V.  j.  Car- 
<»on.  ai>3  Lanrier  Avenne. 

In  connection  with  the  bnsiness  block 
on  Sparks  Street  which  is  beinj;  rebuilt 
for  Mrs.  Lenjoine.  J0.^  Wilbrotl  Street, 
all  work  will  be  done  on  a  percentage 
basis  by  the  general  contractor. 

In  connection  with  the  erection  of  a 
theatre,  store  and  otVice  huilding  for 
.1.  K.  TaKnart  &  Andrew  Haydon.  Sus- 
sex and  Rideau  Streets,  the  contract  for 
electrical  work  has  been  let  to  the  Dal- 
housic  Electric  Company,  Dalhousie 
Street. 

Saskatoon,  Sask. 

Tile  general  contract  for  the  erection 
of  a  warehouse  on  First  Avenue  for  the 
Sawyer  &  Masscy  Company,  Limited. 
Ilan'iilton.  has  been  let  to  James  Priel, 
31o  Avenue  H  South.  Work  will  start 
in  the  spring.  Approximate  cost,  $12,- 
000.    Fireproof  construction. 

Squamish,  B.C. 

Tlie  I'acitic  Great  Eastern  Railway. 
\  ancouver.  have  awarded  the  general 
contract  for  the  erection  of  a  machine 
shop  and  storehohse  to  Ledingham  & 
Cooper.  423  Hamilton  Street,  Vancouver, 
who  will  receive  tenders  on  plumbing 
and  painting.    Approximate  cost,  $1."),000. 

St.  Catharines,  Ont. 

The  c'uuract  for  masonry  required  in 
the  construction  of  a  foundry  for  St. 
Catharines  Brass  Works,  George  Street, 
has  been  let  to  Newman  Brothers,  75  St. 
Paul  Street,  and  the  contract  for  car- 
pentry to  Xunamaker  &  Park.  .">  Duf- 
ferin  Street. 

St.  John,  N.B. 

The  contract  for  structural  steel  work 
re<|nired  in  the  erection  of  an  elevator 
for  the  Dominion  Government  Depart- 
ment of  Railways  &  Canals  has  been  let 
to  the  .Structural  Steel  Company,  Limit- 
ed, 10  Cathcart  Street.  Montreal. 

St.  Johns,  Que. 

The  general  contract  for  the  erection 
of  an  extension  to  the  plant  of  the  Cru- 
cible Steel  Company  of  America,  19  St. 
Peter  .Street.  Montreal,  has  been  award- 
ed to  Pierre  Trahan,  St.  Jean  Street.  Re- 
inforced concrete  and  steel  construc- 
tion. Owners  are  in  the  market  for 
machinery. 

Toronto,  Ont. 

In  connection  with  the  store  and  resi- 
dence now  in  course  of  erection  on  Dan- 
forth  ,\venue  for  M.  Cummings,  99  Ger- 
rard  Street  East,  the  contract  for  ma- 
sonry and  carpentry  has  been  awarded 
to  J.  T.  Moore,  30  Brookmount  Road. 

Trenton,  Ont. 

Tlie  Pratt  Engineering  Company,  of 
New  York,  are  building  a  plant  for  the 
Imperial  Munitions  Board.  The  contract 
for  corrugated  asbestos  roofing  and  sid- 
ing has  been  let  to  the  H.  W.  Johns- 
Manville  Company  Ltd. 


Residences 

Charlottctown,  P.E.I. 

Edward    Irwin,   70   Upper  Hillsboro 


.Street,  has  had  plans  prei)ared  lor  a 
residence,  estimated  to  cost  $3,000,  and 
work  will  be  done  by  day  labor.  Frame 
•uul  concrete  block  construction. 

Islington,  Ont. 

rciuler.s  ()M  the  cric  I  ion  of  a  residence 
will  be  received  until  January  13lli  by 
A.  K.  Whittemore.  31.5  Adelaide  Street 
West,  Toronto.  Frame  construction. 
Plans  and  specifications  with  owner. 

Ottawa,  Ont. 

r.  llolman,  lOOS  \\  ellinslon  Street,  is 
building  a  residence,  and  will  do  all 
work  except  plumbing  and  electrical 
work.  Brick  veneer  construction.  Ap- 
proximate cost,  $3,800. 

B.  .\.  Grison,  115  Fentiman  Avenue, 
has  c<inimenced  the  erection  of  a  resi- 
dence, estimated  to  cost  $4,000.  Stucco 
antl  brick  veneer  construction. 

J.  M.  AIc/Mlistcr,  22  Willard  Avenue, 
has  prei)ared  plans  of  flats  to  be  built 
on  Woodlawn  Street  at  an  approximate 
cost  of  $r),000.  Brick  veneer  and  stucco 
construction. 

Peterborough,  Ont. 

The  C^ity  Council  are  considering  a 
a  proposal  to  install  stnitary  conveni- 
ences in  a  numl)cr  of  houses.  Engineer, 
R.  H.  Parsons. 

Port  Colborne,  Ont. 

William  Jones  proposes  to  build  a  resi- 
dence on  Kent  .Street  in  the  spring. 

Quebec,  Que. 

A.  Lemay,  431  Colomb  Street,  is  builil- 
ing  a  residence  by  day  labor.  Frame  and 
brick  construction.  Estimated  cost, 
$3,000. 

Sault  Ste.  Marie,  Ont. 

P.  Y.  Sj'mes,  93  Pilgrim  .Street,  is 
having  plans  prepared  for  a  residence  to 
be  built  on  Albert  Street  at  an  approxi- 
mate cost  of  $5,000. 

Toronto,  Ont. 

W.  J.  McWaters,  38  Kingswood  Road, 
has  commenced  the  erection  of  a  resi- 
dence, and  will  let  plumbing,  heating 
and  wiring.  Brick  construction.  Ap- 
proximate cost,  $3,250. 

CONTRACTS  AWARDED 

Montreal,  Que. 

In  connection  with  the  residences 
^^•hich  are  being  built  on  Oxford  Avenue 
by  J.  Brunette.  Cote  St.  Luc  Road,,  the 
plumbing  and  heating  contract  has  been 
let  to  J.  A.  Blanchard  &  Fils,  St.  Law- 
rence Boulevard.  . 

In  connection  with  the  residences 
which  are  being  built  on  Decarie  Boule- 
vard and  Girouard  Street  for  D.  Chev- 
rier,  1655  Notre  Dame  Street  West,  the 
contract  for  sash  and  doors  has  been 
awarded  to  J.  P.  Dupuis  Ltd.,  592  Church 
.Avenue. 

Ottawa,  Ont, 

The  contract  for  plumbing  in  con- 
nection with  the  residences  which  are 
being  built  by  B.  A.  Grison,  Fentiman 
.'\venue,  has  been  let  to  J.  P.  Band  & 
Company,  775  Bank  Street. 

In  connection  with  the  residence  which 
has  been  erected  for  J.  M.  McAllister, 
22  W'illard  Avenue,  the  contract  for  elec- 
trical work  has  been  awarded  to  George 
Matthews,  700  Albert  Street. 

Toronto,  Ont. 

In  connection  with  the  erection  of  a 
residence  for  A.  A.  Thomp.son,  29C  St. 
Clair   Avenue   West,   the   contract  for 


painting  has  been  let  to  Thomas  Lunn, 
42  Spruce  Hill  Road,  and  the  plastering 
•to  W.  H.  Addison,  801  Carlaw  Avenue. 

Windsor,  Ont. 

In  connection  with  the  apartment 
ln)use  which  is  now  in  course  of  erec- 
tion for  William  Byrne,  19  Elm  Street, 
the  contract  for  electrical  work  has  been 
let  to  Keamne  Brothers,  Ford  City,  Ont. 


Power  Plants,  Electricity  and 
Telephones 

Gait,  Ont. 

The  Hydro  Electric  Power  Commis- 
sion of  Ontario,  University  Avenue,  To- 
ronto, are  considering  the  enlargement 
of  the  sub-station  on  Dickson  Street. 

Hamilton,  Ont. 

'J'lic  Hydro  Electric  Department,  City 
Hall,  are  considering  the  installation  of 
a  reversible  operative  motor  generator 
set  ;ind  storage  battery  at  the  Hughson 
Street  Station.  Chief  Engineer,  E.  I. 
Siftdii. 

Ontario  Province 

The  following  telephone  companies 
have  been  incorporated: — Snake  River 
Telephone  Company,  Ltd.,  Cobden,  Ont., 
capital,  $2,900;  Yerona  &  Bell  Rock  In- 
dependent Telephone  Company,  Ltd.. 
Yerona,  Ont.,  $2,100;  South  Diagonal 
Telephone  Company,  Cruickshank,  Ont.. 
$4,000. 

Saskatchewan  Province 

The  following  Rural  Telephone  Com- 
])anies  have  been  empowered  to  borrow 
money  for  the  construction  of  their  sys- 
tems :—Whitewood  St.  Hubert  R.  T.  Co., 
$0,000,  Secretary,  F.  lordens.  White- 
wood;  Round  Plain  R.  T.  Co.,  $17,000,  R. 
Beckett,  Wynot;  Coleville  R.  T.  Co., 
$12,000,  A.  G.  Bridger,  Coleville;  North 
Prairie  R.  T.  Co.,  $3,800,  F.  Strand, 
I'reeceville;  North  Redvers  R.  T.  Co., 
$2,000,  A  Coleman,  Redvers;  McLaren 
R.  T.  Co.,  $13,000,  E.  W.  McLaren,  Maid- 
stone; St.  Boswells  R.  T.  Co.,  $10,000, 
W.  I.  Cummings,  St.  Boswells;  Goldeye 
R.  t.  Co.,  $7,000,  Arthur  Ashley,  Tee- 
pee; Graham-Cliatsworth  R.  T.  Co., 
$1,200,  Yictor  Rooke,  Picnic  Post  Office; 
Iron  Springs  R.  T.  Co.,  $6,000.  Peter 
Bohner,  Watson. 

Toronto,  Ont. 

Plans  are  now  being  prepared  by  the 
Ontario  Hydro  Electric  Commission. 
University  Avenue,  Toronto,  for  the 
proposed  power  canal  from  Chippewa 
Creek  to  Queenston,  a  distance  of  twelve 
miles.  About  eighteen  steel  bridges  will 
be  required  to  carry  roads  and  railways 
over  the  canal. 


Fires 

Belleville,  Ont. 

Residence  of  E.  \V.  Adams,  Concession 
3,  .Sidney  Township,  destroyed. 

Davidson,  Sask. 

I'uljlic  school  tol;illy  destroyed.  Loss, 
$12,000. 

Kingston,  Ont. 

Coal  elevator  and  hopper  owned  by 
Ihe  Canadian  Locomotive  Company, 
Ltd..  Ontario  Street.    Loss,  $3,000. 

Lindsay,  Ont. 

Store  on  Kent  .Street,  owned  by  .A..  L. 
C  anipbcll,  Glenelg  Street.    Loss.  $3,000. 

(('ontinncd  on  page  H) 


Jamiaiy  :;,  191? 


THE   CONTRACT  RECORD 


43 


PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 
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Fires 

l(\>l\til\ll.vl   t'liMII    I'.'lKf  1-) 

Oka.  Qur 

M.in:i>uiN  .nui  m.iiM.1  ..1  the  Traiipi-i 
Monks  dcstroyctl.     l.oss.  $100,000. 

Ottawa.  Ont. 

riiMtiii.;  plant  of  Knlla  L.  Craiii  I  om 
paiiN.  I. til.    l-oss  on  l>uililin.u.  $;!.">.000. 

Perth.  Ont. 

Alliion  Hotel  on  Core  Street,  ownul 
l.v  \V    I"..   l^arIe,  I'adlv  ilamaiied. 

Kockland,  Ont. 

The  Kouiau  (.'allioln.-  t  liun  li  totally 
.Icstroyed.    Loss.  $100,000, 

Sherbrooke,  Que. 

Drv  K">>il>  store  of  J.  1'"..  I'outre.  i:!.'! 
WillinKton  Street.  Loss.  .$S.00ii.  Own- 
iT  will  relmiltl  innnediately. 

St.  Jerome,  Que. 

Hotel  oNMiiil  I'V  Antoiiie  Sarrasiii. 
Loss  on  huililinR  and  contents,  .$i:J.000. 
I  >wn<  r  will  relniild. 

Stouffville,  Ont. 

Warehouse  of  Todd  &  Cook,  Loss, 
SI  0,000.  -1 

Toronto.  Ont. 

Car  hams  on  King  Street  East,  owned 
hy  Toronto  Street  Railway  Company, 
Kinj:  and  Church  Streets.  Loss  on  build- 
ing and  rolling  stock.  $500,000.  Will  bo 
rebuilt  at  once. 

Wiarton,  Ont. 

Premises  of  the  Canada  Furniture 
Manufacturers  Ltd.,  Mary  Street,  totally 
destroyed 


Wickham,  Que. 

Kesideiice  owiiiil 
1  oss.  over 


bv     Joseph  Lord 


Windsor,  Ont. 

\,i.;ricultural  bnildinfj  on  Ouellette 
\  venue,  owned  by  the  Windsor  Fair 
,\ssociation.     Loss,  $3,.')00. 


Miscellaneous 

Gleiicoe,  Ont. 

The  Soutln  Til  ( )iUario  Gas  Company 
liioposc  to  construct  lines  to  supply  gas 
In  Clencoc  and  surrounding  towns.  Par- 
lunlars  from  F.  B.  Tomb,  301  Central 
A  \  I  line,  1  .ondon. 

Winnipeg,  Man. 

'J  lie  City  Ciouncil  contemplate  the  erec- 
tion of  a  chimney  at  the  l'~lmwood  In- 
cinerator. Three  propositions  arc  being 
considered,  viz.— steel  stack,  150  feet 
high,  $4.C.'')0;  concrete  slack,  150  feet 
high,  $0,450;  concrete  stack,  200  feet 
high.  $9,200.  Engineer,  W.  P.  Brereton, 
22;!  lames  .Street. 


A  $60,000  Plumbing  Contract 

One  of  the  largest  and  most  exacting- 
contracts  to  be  carried  out  in  the  new 
San  Francisco  City  Hall  was  for  the 
plumbing,  the  installation  of  which 
consumed  nearly  two  years  and  re- 
presented an  outlay  of  over  $60,000. 
The  fact  that  the  entire  job — plumbing 
and  sewering — was  done  under  a  "single 
contract  and  without  hitch  or  delay, 
speaks  well  for  the  efficiency  of  the  con- 
Irrutf'i'.  .\lex,  (V)leman,  and  stands  out 


as  a  striking  example  of  modern  methods 
of  contiacting.  Old  timers  will  recall 
that  no  less  than  eighteen  dif¥ereiit  con- 
tracts were  let  for  plumbing  the  old  .San 
h'rancisco  City  Hall,  and  even  with  the 
letting  of  all  these  contracts  the  work 
was  at  no  time  pronounced  com])lete. 

.Some  idea  of  the  size  of  Mr.  Cole- 
man's contract  may  be  had  from  the 
statement  that  over  (Hi)  lixtures  had  to 
be  installed  and  connected — the  list  in- 
cluding basins,  toilets  and  urinals  f)f  the 
most  approved  design  and  complicated 
patterns.  Eighty-eight  separate  leader 
outlets  had  to  be  provided  just  for  pro- 
perly draining  the  great  dome.  Much 
skill  was  required  in  working  out  this 
vast  system  of  drains.  Mr.  Coleman  also 
had  charge  of  the  installation  of  all 
piping  for  the  fire  system,  extending  from 
basement  to  roof.  A  douljle  sysleiii  of 
sewerage  was  put  in  to  take  care  of  both 
the  storm  and  chemical  drainage. 

Crane  and  Pacific  fixtures  were  used 
to  a  lar.ge  extent. 


Light  Concrete  Approaches  Prevent 
Bumps  at  Bridges 

Under  the  usual  earth  approaches  at 
the  ends  of  bridges  Washington  County, 
Oklahoma,  has  placed  light  concrete  ap- 
proaches 4  ft.  long.  The  concrete  slopes 
downward  from  the  edge  of  the  bridge 
floor  at  an  angle  of  45  degrees.  In  case 
traffic  and  weather  action  remove  the 
earth  near  the  ends  of  the  bridge  floor 
the  concrete  still  remains  to  shield  the 
drivers  of  automobiles  and  other  vehicles 
from  the  bumps  that  they  would  other- 
wise encounter.  This  precaution  is  said 
to  eliminate  such  annovance. 


Use  @ENT-^  for  Lining  Tanks, 

Waterproofing  Reservoirs  or  Repairing  Concrete 

\\'hether  the  work  is  a  rei^air  job,  such  as  lining  a  rust-eaten  tank,  or  new  construction,  such 
as  waterproorin<(  a  great  reservoir,  or  plastering',  the  Cement  Gun  demonstrates  beyond  al!  ques- 
tion the  superiority  of  this  process  over  the  hand- applied  method. 

It  is  being  used  everywhere  on  important  builflings  and  engineering  work.  Ask  us  for  further 
infi  prmation.  ■ 

The  Cement  Gun  can  be  purchased  outright  from  us  and  used  by  anyone,  as  it  is  not  a  re- 
stricted article.  I*        ;i      '      /  . 

MADE^IN  CANADA 


CEMENT  GUN  CO ,  INC. 

Allentown,  Pa. 

Church  St.,  New  York  City,  N.Y.,  U.S.A. 


A.  R.  Roberts 
727  Traders  Bank  Bldg. 
Toronto,  Ont.,  Canada 
John  A.  Traylor 
New  House  Bldg, 
Salt  Lake  City,  Utah 


Taylor  Engineering  Co. 
Vancouver,  B.  C. 

Taylor  Engineering  Co, 
528  Central  Bldg. 
Seattle,  Washington 


The  Cement  Gun  will  be  exhibited  at  the  Cement 
Show  in  Chicago  February  7th  to  15th. 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
^  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisco 


DAKE  MOTOR  CRABS 


SINGLE  AND  DOUBLE  DRUM 


Speed  up  your  contracting  jobs 
by  equipping  your  derricks  with 
these  machines.  No  delays.  The 
Dake  motors  used  on  these  mach- 
ines have  no  dead  centres.  They 
start,  stop,  and  reverse  instantly. 
Made  very  strong  and  substantial. 

Write  for  catalogue  and  prices. 


DAKE  ENGINE  CO.,  grand  haven,  mich. 

Canadian  Agents : 
Montreal:  Musgens  Ltd.   Toronto:  A.R.  Williams  Machinery  Co..  Ltd. 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 

1551  Granville  Street    -    Vancouver,  B.C. 


James  Thomson,  President. 


J.  G.  Allen.  Vice-President. 


James  A.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 


CAST  IRON  PiPli 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 


4« 


THE   CONTRACT  RECORD 


January  ;),  1917 


Operator  is  welding '6  inch  nipples  into  14  inch  diameter  slcani 
header,  using  the  Prest-O-Lite  Process. 

Leakage  Avoided  in 
Welded  Pipe  Joints 

The  welding  of  nipples  into  pipes  instead  of 
using,  threaded  fittings  is  becoming  standard  prac- 
tice in  many  plants.  Joints  made  by  welding  cost 
less,  and  are  better  in  all  respects,  being  positively 
and  permanently  leak-proof. 

The  employment  of  the  Prest-O-Lite  oxy-acety- 
lene  welding  and  cutting  process  in  your  shop  or 
factory  will  open  the  way  to  a  much  greater  field  of 
profitable  metal  joining  operations.  It  will  enable 
you  to  do  quickly  and  efficiently  jobs  that  would  be 
difficult  and  expensive  by  other  methods. 

In  repair  work  of  all  kinds,  this  process  saves 
time  and  money,  and  avoids  the  costly  replacement 
of  broken  or  worn  parts.  Repaired  parts  are  made 
strong  as  when  new.  One  such  repair,  in  preventing 
a  serious  tie-up  of  production,  will  proliably  repay 
you  the  entire  cost  of  the  outfit. 


Employs  both  gases  (acetylene  and  oxygen)  in  portable 
cylinders.  Prest-O-Lite  Dissolved  Acetylene  (ready-made 
carbide  gas)  is  backed  by  Prest-O-Litc  Service,  which 
insures  prompt  exchange  of  full  cylinders  for  empty 
ones.  Provides  dry,  purified  gas,  insuring  better  welds, 
quicker  work,  and  lower  cost,  and  also  avoids  the  large 
initial  outlay  and  heavy  depreciation  incurred  in  making 
crude  acetylene  in  a  carbide  generator. 

Necessary  equipment  is  not  expensive.  We  furnish  high-grade 
welding  apparatus  for  $75;  acetylene  service  at  additional  cost. 
.\daptable  for  oxy-acetylenc  cutting  by  the  addition  of  special 
cutting  blow-pipe.  Thorough  instructions  are  furnished  free  to 
every  user  of  Prest-O-Lite  Dissolved  Acetylene — any  average 
workman  who  understands  metals  can  learn  the  process  quickly 
and  easily. 

Send  for  complete  information  on  what  the  Prest- 
O-Lite  Process  will  accomplish  in  your  shop  or  fac- 
tory.   This  valuable  data  is  free — write  for  it. 

The  Prest-O-Lite  Co.,  Inc.,  Dept.  e 

The  World's  Largest  Makers  of  Dissolved 
Acetylene 
Caaadian  Main  Office  and  Factory 
MERRITTON,  ONTARIO 

Factory  Branch  -  WINNIPEG,  Man. 
53  Branches  and  Charging  Plants 
Keep  Canadian  Factories  Going.     Insist  on  Buying 
Goods  MADE  IN  CANADA. 


I  The  First  Coat 

I  for  Metal  Work 

j  is  exceedingly  important  and  it 

I  should  be  such  that  it  will  com- 

I  pletely  protect  the  surface  from 

1  elements  causing  corrosion  or 

I  rust. 

I  CARTER'S 

I  Dry  Red  Lead 

1  is  the  highest  standard  quality  and 

I  gives  a  full  heavy  bodied  mixture 

1  that  assures  absolute  protection  for 

I  every  kind  of  metal  construction. 

I  We  make  Orange  Lead  and  Litharge. 

I  Special  Red  Lead  and  Litharge  for 

1  Color,  Varnish  and  Rubber  Making. 

I  Oxides  for  Potters  and  Storage  Bat- 

I  tery  makers. 

I  Our  products  are  wholly  Canadian 

I  made  and  equal  in  quality  to  the 

j  best  imported  goods. 

I  Send  a  post  card  for  prices. 

The  Carter  White  Lead  Co. 

I  of  Canada,  Limited 

I  91  Delorimier  Avenue 

I  Montreal 

liiiillllllllllllillllllllllllllllllllllllllllllllllllllllllllllllllll^^^ 
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Construction  By  Night 

can  be  successfully  carried  out  in  an  economical  manner  by 
the  addition  of  higher  candle  powered  flare  lights. 

CONTRACTORS  on   the  largest  construction   jobs  in 
Canada  are  using 

CARBIC  FLARE  LIGHTS 

The  advantages  of  these  lights  over  others  of  a  similar 
candle  power  have  been  proven  by  the  largest  contractors  be- 
fore buying,  otherwise  it  would  not  be  possible  to  say  that 
the  largest  Contractors  in  Canada  and  the  United 
States  are  using  these  lights  regularly. 


Carbic  No.  I 
burns  6  hours. 
2000  C.  P. 


Carbic  No.  3 
burns  6  hours. 
4000  C.  P. 


Carbic  Flare  Lights 
burn  exclusively 


/  /  WAKEFIELD  sX  \ 
/PATENTS^  ' 


The  CARBIC  CAKE 

Carbic  is  an  economical,  non-explosive,  prepared  carbide  pressed  into 
blocks  making  it  an  absolute  perfect  lighting  fuel.  Can  be  handled 
by  foreign  labor  right  on  the  job  without  any  fear  of  costly  blunders. 

SIMPLE  TO  USE,  SAFE,  AND  CHEAP  TO  BUY. 

A  Carbic  Light  placed  on  your 
work  free.     Send  for  a  trial. 

W.  L.  FOSTER 

8  Lombard  St.,    -    TORONTO,  CANADA 

Western  Agents — Kelly  Powell,  Limited,  Winnipeg,  Man. 
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MONNOYER 

Chimneys 
Water  Towers 
Condensers 
Silos,  Etc. 

i  he  Mouuoycr  is  the  very 
latest  method  of  erecting  the 
above  structures.  It  is  re- 
volutionizing the  use  of  ce- 
ment in  buildings  of  this 
kind.  A  tremendous  saving 
in  time  required  for  erection. 
Saving  in  weight  and  found- 
ations. Greater  beauty  of 
outline.  All  round  superior- 
ity. 


T.N.R.,  Quebec.  198'  high,  9'  diameter 

MONNOYER'S  SYSTEM 

recently  introduced  to  this  country  by  us,  has 
so  many  decided  improvements  on  the  ordinary 
system  of  concrete  construction,  it  is  hard  to 
credit  all  these  claims. 

We  shall  be  glad  to  send  you  full  informa- 
tion by  mail. 

Edouard  Pelletier  &  Fils 

111  Colomb  St,,  QUEBEC 

GRANTEES  FOR  CANADA 
Sales  Representatives: 

The  R.  E.  Cleaton  Co.,  20  St.  Nicholas  St 

MONTREAL 

John  H.  Alexander,  C.  E. 

404  Donalda  Bldg.,  WINNIPEG,  MAN. 


The  rise  and  fall  of  water 
in  a  Reservoir,  Tank  or 
Well  can  be  accurately  re- 
corded in  the  Engineer's 
Office,  even  if  it  is  fifty  miles 
away.  The  Transmitter 
will  show  locally  the  varia- 
tion, and  will  send  impulses 
to  the  Recorder  for  every 
inch  rise  and  fall.  The 
Recorder  will  show  all  this 
on  the  chart  and  the  pen 
acts  as  a  graphic  indicator, 
and  enables  the  level  of  the 
water  to  be  seen  at  a  glance. 

The  complete  outfit,  with- 
out batteries  or  line  wires, 
with  one  year's  supply  of 
charts  delivered  free,  duty 
paid  any  town  in  Canada 

$350.00 


Gent  &  Co.y  Ltd. 

Leicester,  Eng. 

Cables,  Lodestone 


huiiiarx 
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How  Do  You  Buy  a  Transit? 

By  Precedent — "The  kind  the  old 
company  i:sed,"  or  by  the  "hit  and 
miss"  method? 

Why  not  investigate  all  the  good  in- 
struments? 

H&B  Transits  and  Levels 

"Mathematically  Precise" 

Are  rigid,  of  lightest  practical  construction. 
Accurate.  Satisfactorily  retains  adjustments 
under  hard  service.  Designed  and  offered  by 
life  time  specialists  in  the  manufacture  of 
surveying  and  engineering  instruments. 

Write  for  Catalogue  now 
HF!IFR         RRIfiHTIY  1120  SpHng  Garden  street 

ni:.L.L.i:.iv  oc  Di\iuniL.i,  Philadelphia,  pa., "Since  i870" 


The  Ideal  House  Wire 

should  be  good  enough  for  the  most  costly  buildings 
and  cheap  enough  for  the  most  modest  structures. 

"Sterling"  N,E.C.  Rubber  Insulated  Wire 

is  a  high  grade  general  purpose  wire  which  is  used 
in  enormous  quantities  in  all  classes  of  buildings. 
Samples  and  prices  on  request. 

Standard  Underground  Cable  Co,  of  Canada 

Hamilton,  Ont.  Limited 

Montreal,  Que.         \Vinnipeg,  Man,         Seattle,  Wasli. 


Mueller  Tapping  Machine 


BY  an  entirely  new  feature,  found  only  in  our  machine , 
you  can  tap  water  mains  under  pressure  with  very  little 
exertion.  We  have  sold  hundreds  of  these  machines 
to  corporations  and  private  companies  all  over  Canada  and 
every  machine  has  given  the  best  satisfaction.  We  might 
refer  you  to  users  in  your  part  of  the  country,  if  you  are  in- 
terested. 

We  also  make  a  complete  line  of  waterworks,  gas 
works,  and  plumbing  brass  goods.  All  tested  under  200 
lbs.  hydraulic  pressure  and  fully  guaranteed. 


H.  Mueller  Mfg.  Co.,  Limited 

SARNIA  -  -  -  -  -  ONTARIO 


The  "IDEAL" 

The  sl;ui<lar(I  lilock  Machine 
on  the  niarlv'et  to-day. 


Model  "A." 


Marvelously  simple,  dur- 
able and  strong.  Not  a 
spring,  chain  or  gear  in  its 
construction.  Every  separate 
feature  of  the  "Ideal"  Block 
Machine  has  been  brought  to 
the  liighest  possible  standard 
of  labor-saving  and  profit- 
making.  The  result  is  a  Ma- 
chine of  little  cost  but  won- 
derful money-making  possi- 
bilities. 

C  atalogue  mailed  free  on 
request 

Ideal  Concrete  Machinery 
Company,  Ltd. 

WINDSOR  ONTARIO 


THE  PATENT       ^  "ACME'«^Oc 

STONE, ORE, ROCK  E^'  ■''9f=Qi 

THE  MO^r  EFFiaENT  jjj 
FOR  ALL  SERV/C£S  k 

CONCRETElTAR  MACADAM  ^f<CH\ULRt^mi0Q^'>^ 
CYRATORy&ROUER' crushers:- 

GOODWIN, BARSBY&  C?  LEICESTER  ENG. 
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Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

Wr  can  tupply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 
Phone  or  writs  us  for  quotations  when  you  are  in  the  market. 
Office    M  4515    M  4516      Residence -  P  2278 

Crushed  Stone  Limited 

47  Yonge  St,  Arcade,  Toronto 

C.  W.  Essery,  Manager 


"Meaford"  Means  Merit 

That  is,  when  it  is  applied  to  the  line  of 

Wheelbarrows, 

Concrete  Carts,  etc.,  etc., 

which  has  made  the  name  "  Meaford "  famous 
among  contractors  all  over  the  country. 

if  you  are  in  need  of  concrete  wheelbarrows, 
drag  scrapers,  concrete  carts,  wheel  scrapers, 
etc.,  which  will  stand  the  maximum  wear  for 
the  lowest  cost,  you  should  investigate  the 
"Meaford"  line  immediately.  Write  for  cata- 
logue and  prices.  , 

Meaford  Wheelbarrow  Co.,  Limited 

Meaford  -  Ontario  -  Canada 

SELLING  AGENTS: 

Quebec  and  Maritime  Provinces:  Alexander  Gibb,  1-2  St.  Nicholas 
Building,  St.  Nicholas  Street,  Montreal,  Que. 

Manitoba  and  Alberta:  Bissett  &  Loucks,  Limited,  151  Notre 
Dame  Avenue  East,  Winnipeg,  Man. ;  Bissett  &  Loucks, 
Limited,  504  Agency  Building,  Edmonton,  Alta. 

British  Columbia:  John  Burns,  329  Railway  St.,  Vancouver,  B.C. 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 


'hones,  Office  North  j         Evenings,  North  2107 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  In  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,   Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly.  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


WOODEN  PIPE 


Wire  wound  wood  stave  pipe,  2  in.  to  24  in.  diameter.  Con- 
tinuous  wood   stave  pipe,   any  diameter  required. 

CANADIAN  PIPE  CO.,  LIMITED 


Established  1904 


New  Factory  Erected  1910 


Equipped  with  tlie  most  up-to-date  machinery.  Every 
machine  driven  by  a  separate  electric  motor.  Satisfaction 
Gua  ranteed. 

Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 


Canada  Iron  Foundries,  Limited 


CAST  IRON  PIPE 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc^  Castinsrs 
of  all  kinds,  Noorinsr  Bollards  for  both  Concrete  and  Wooden  Docks 
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Works  at  Walkerville,  Ontario 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Mod  ern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


VALVE -HYDRANT  MANUFACTURERS 

WALKERVILLE,  ONT. 


S: 


1885  "QUALITY  FIRST"  1916 

It  Has  Paid  Us  and  Will  Pay  You. 

Galvanized    "  EASTLAKE "  Shingles 

have  made  and  will  make— more  money 
for  Canadian  Contractors  than  any  other 
type  of  metal  roofing. 

The  Quality  is  There ! 

They  satisfy  your  customer  —  they  sell 
easily  —  they  lay  quickly  —  they  make  a 
good-looking  roof — they  are  fireproof. 

THE  QUALITY  HOUSE  IS  SAFEST  THINK 
OF  "SAFETY  FIRST" 

The  Metallic  Roofing  Co. 

Limited 

Manufacturers  to  the  Trade 

TORONTO  and  WINNIPEG 


„■,  a  -v  I,      i  fc  .>  f.  M  a  n  iT"^  M  V  Ih  Ik  1' ^  Y  I'llT  TT'V 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 


Toronto  Montreal 


Limited 


Winnipeg  C«lgary 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT.  LIME.  AND  BRICK 
Cement    vlrliveted  in  5  barrel  lots,  $2.20  per  bl>l .  ; 
«uli  l  ag*.  $2.0U;  car  lots,  $1.70  on  tlie  Hack. 
|.ks«  .  $2.10.. 

Lime  K'lv  He.  white  50c  per  100  1I)S..  delivered 
in  not  less  than  1500  lb.  lots.  At  the  ware 
boiue.  white  45c.  grey  39c. 

Brick— No.  1  dry  pressed  red  biick  $17;  buff. 
$17  f.o.b.  the  job;  No.  2,  $14;  common  red 
itock  brick.  $11  to  $14;  grey.  $11  to  $12; 
wire-cut  brick  (or  foundation  work.  $9  on 
the  eais.  delivered  $10;  -Tapestry"  brick,  ini- 
poited.  $25  to  $35;  local  Rug.  $14;  sand-lime 
brick,  $7.60  f.o.b.  car  at  Kingt  Edward  Siding; 
$6.50  f.o.b.  car  or  wagon  at  plant;  $S.50  de- 
livered on  job.  Paving  brick.  No.  1,  $18  per 
M.  f.o.b.  West  Toronto;  No.  2  $14;  paving 
blocks.  No.  1.  $24  per  M. ;  No.  2,  $18.  Sun- 
Tex  face  brick.  $16  to  $20  per  M. ;  Denison 
interlocking  hollow  tile.  $60  per  M.  I-ots 
over  100.000.  $55. 

Concrete  brick  —  Quotations  f.  o.  b.  Toronto  :  — 
White  $52.  buff  $28.  grey  $27,  plain  pressed 
$17.  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE.  SAND.  AND  GRAVEL 
Toronto  prices,  F.  O.  B.  Car : 
Crushed  stone— 2  in.,  $1.30;  1-in.,  $1.40;  Ji-in., 
$1.40;   rubble  stone,  in  car  lots,  $1.25  per 
a       f.o.b.  car 
Sand— for  cement  or  brick   work,  80c.   per  ton, 
f.o.b.  Toronto. 

Gravel — Pit  run,  75c  to  85c  per  ton  f.o.b.  Toronto ; 
screened,  $1  per  ton  f.o.b.  Toronto. 

LUMBER    (BUILDING  M.^TERIAL) 

Toronto  prices  delivered. 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
$24;  IS  ft.,  $25;  1-in.  Hemlock,  No.  1  $24; 
No.  1  Hemlock  decking  $24  to  $25;  No.  2 
Hemlock,  dimension  and  1  in.,  $20  to  §22. 

Pine — l-in.  by  4-in.  to  6-in.,  $30;  1-in.  by  8-in., 
$32;  l  in.  by  10-in.,  $33;  1-in.  by  12-in.,  $33 
to  $35;  2-in.  by  4-in.  to  13-in.  white  pine, 
12  ft.  to  16  ft.  long,  $30  to  $35;  ^  by  6 
and  10-in.  pine  shelving,  $33  to  $36;  %  by 
12-in.  pine  shelving,  $45;  No.  1  white  pine 
flooring,  $35;  No.  1  spruce  flooring,  $29;  No. 
1  pine  V.  or  beaded  sheeting,  $35;  No.  2 
ditto,  $32;  pine  trim  4-in.  casing,  $1.76  per 
100  ft.;  6-in.  ditto,  $2;  8-in.  pine  base,  $2.76 
to  $3.26;  4-in.  pine,  window  stool,  $2.76. 

Shingles— XXX  B.  C.  shingles  $.'5.85;  N.  B.  extras 
$4;  N.  B.  clean  $3.66;  No.  1  pine  lath  $6.00; 
.N'o.  2  pine  lath  $6.10;  No.  1  spruce  lath  $4.76. 

Dimension  Timber  (B.  C.  fir)— 10  x  14,  12  x  12, 
12  X  14,  14  X  14,  14  X  16,  $40;  10  x  16, 
12  X  la,  16  X  16,  14  X  18,  18  x  18,  20  x  20, 
$40,.y):  12  X  18,  18  X  20,  $41.00;  10  x  18, 
12  X  20,  14  X  20,  16  x  20,  $42.00.  Theie 
prices  apply  to  32  ft.  lengths;  32  to  85  ft. 
$1.00  per  thousand  extra;  to  40  ft.  $2.00 
per  thousand  extra. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — $3.40  to  $5  base;  twisted 
and  deformed,  $.3.50  base. 

Shapes — Over  35  lbs.  per  yd.,  $3.80  per  100  lbs. ; 
under  35  lt>s.  per  yd.,  $4.00  per  100  lbs. 

Plates— 12  ins.  and  under,  $4.40  per  100  lbs. ;  over 
12  in.>.  and  under  36  ins.,  ^.CJ  per  100  lbs. ; 
:!6  ins.  and  over,  $4.80  per  lOO  lbs.  Tank  and 
boiler  plates — %  in.  and  over  and  under  36 


ins.,  $4.40;  30  ins.  and  over,  $4.90.  Gauge 
plates— Nos.  10,  12,  14,  .f4.60  to  $4.80  per  100 
lbs.  Black  American  bessemer  plates — 2S 
gauge,  $3.75  to  $4  per  100  lbs. 

Flats— 7  in.  wide  and  unndcr,  $:).C0  per  100  lbs. 

Extras — 1/lOc  per  lb.  extra  for  culling  to  Icngtli. 
for  plate  less  than  %  in.  thick,  for  angles 
less  than  0  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  IS,  20,  and  24  in. 
beams;  1/lOc  to  J4c  per  lb.  extra  for  all 
liellileliem  sections. 

Galvanized  iron — 28  gauge  $6.50  to  $7.00. 

Cast-iron    pipe — Standard    ^prices,    carload  lots, 
f.o.b.  Toronto:  4-in.  $38  per  net  ton;  6-in.  and 
up  to  $37,  with  $1  extra  for  gas  pipe. 
SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  fo.b.  fac- 
tory, 4-in.,  25c  per  ft.;  6-in.,  40c  ft.;  8-in. 
55c  ft.;  9-in.,  70c  ft.;  12-in.,  $1  ft.;  15-in.. 
$1.40;  ISin..  $1.90  ft.;  20-in.,  $2.25  ft.;  24- 
in.,  $3.25  ft.;  less  74  per  cent.,  4-in.  to  12-in., 
70  per  cent.,  15-in.  to  18-in.,  65  per  cent.,  20- 
in.  to  24-in. 

PAINTS  AND  OILS 

White  lead— ground  in  oil,  $14.25  per  100  lbs. 

Boiled  linseed  oil — in  bbis.,  $1.15  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  $1.12  per  gal.;  red  lead, 
dry,  $14  per  100  lbs.;  putty  in  bulk,  $4  per 
100  lbs.;  in  100-lb.  drums,  $4.40;  putty  in 
25-lb.  tins,  .$4.50  per  100  lbs. ;  steel  sash 
putty,  $5  per  100  lbs.;  turpentine,  iii  bbls., 
72c  per  Imp.  gal.,  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement— .^;2.30  steam  car  load  lots,  including  sacks 

Lime — Hydrated,  $14  per  ton;  lump,  $8. 

Brick— No.  1  pressed,  $18;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  bufif  rustic,  $20;  red 
rustic,  No.  1,  $15;  red  rustic,  No.  2,  $13; 
bulT  (smooth),  $21;  buflf  (rough),  $20;  plastic 
$9.00. 

Concrete  Brick— grey  $22,  red  $22,  bufl  $23,  white 
$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Montreal  (C.  P.  R.  terminals). 

CONCRETE  SEWER  PIPE 

Straight  pipes  (per  foot)  ;  not  reinforced,  8-in. 
26c.;  9-in.  30c;  10-in.  34c;  12-in.  40c;  15-in. 
60c;  18  in.  74c.  Reinforced,  18-in.  90c;  21- 
in.  $1;  24-in.  $1.20;  30-in.  $1.60;  36-in.  $2.40; 
42  in.  $3;  48-in.  $4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  $1.40;  ii-in.  $1.66;  H-i"-. 
$1.75  per  ton,  delivered.  , 

Sand — 90c.  per  ton,  car  load,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  anglei— 3  in.  x  3  in.  and  up,  $8.76;  1  in. 
X  1  in.  X  H  in.,  2Bc  extra;  ^  In.  x  H  Jn. 
X  H  in-  60c  extra.  Boiler  platei— }4  in. 
thick  and  thicker,  $5.00.  Circular  plates — 
Flange  quality,  80  in.  dimension  and  over, 
$5.25;  under  30  in.  dimension,  $5.50.  Beams 
and  channels — Under  35  lbs.  per  yd.,  $4.50; 
35  lbs.  per  yd.  and  over,  $4.25;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauga, 
$G.50;  28  gauge,  .$6.00  per  100  sq.  feet.  Cop- 
per bearing  sheets — Keystone  black,  28  U.  S. 
gauge,  $4.00  per  100  lbs.  nominal. 
SEWER  PIPE 

Straight  pipe  (per  foot) — 4-in.,  25c;  6-in.,  40c; 
S  in.,  55c;  9-in.,  70c;  10-in.,  .SOc ;  12  in.,  $1 ; 
24-in.,  $3.25.  Bends,  each  75c,  $1.20,  $2.2rf), 
$2.80,  $3.20,  $4.00,  $13.  Double  collar,  76c, 
$1.20,  $2,20,  $2.80,  $3.20,  $4.00,  $13.  Single 


branch,  2  ft.,  $1,  $1.60,  $2.60,  $3.15,  $3.60, 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1.76, 
$2.80,  $.3.85,  $4.90,  $5.50,  $8,  $26.  Y.  Pipe. 
■^'A  ft..  .$2.  $3,  $4.12,  $5.25,  $6,  $8.50,  $27.60. 
Syplion,  $2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15, 
(12-in.)  Buchan  trap  cesspools,  double  sy- 
plion. running  trap  and  hand-hole  trap.  $2.25. 
$3.60,  $6.00,  $8.40,  .$9.60,  $15  (12-in.)  These 
prices  are  subject  to  a  discount  of  50  per 
cent,  for  less  than  car  load  lots  delivered,  and 
a  discount  of  from  62  per  cent,  to  70  per 
cent,  for  car  load  lots  f.o.b.  Montreal. 
SUNDRIES 

Hard  wall  plaster  —  $12  per  ton.  Plaster  of 
Paris— $2.35  per  bbl.  Rope— Best  Manilla, 
25c  basis  per  pound ;  British  manilla,  21c 
basis ;  sisal  rope,  19c  basis ;  lath  yarn  19c 
Boiled  linseed  oil — in  barrels  $1.12j/2  per  gal. 
of  9  lbs.  Raw  linseed  oil — in  barrels,  $1.10 
per  gal. 

WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 
load  lots,  $2.20.    Bags  10  cents  extra. 

Lime — Grey,  34  cents  per  bushel ;  white,  32  cents 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.   1   dry   pressed,    red   and   buff,   $35 ; 
common  red  stock,  $25;  common  grey  stock, 
$12;  No.  1  enamelled  brick,  all  colors,  from 
$100;   sandlime,  $12;   firebricks,  $52.50. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
.>i  in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del- 
ivery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per   yard,   delivered,  $1.85. 

Crushed  Granite— 1^  and  2-in.,  $2.66;  ^-in.  and 
1-in.,  $2.90;    ^-in.   and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  X  10,  6  X  12,  8  X  12,  $39 ;  10  x  16,  12  x  16, 
16  X  16,  14  X  18,  16  X  18,  18  x  18,  20  x  20, 
$40;  6  X  14,  8  x  14,  12  x  18,  18  x  20,  $42;  « 
X  16,  6  X  18,  6  x  20,  8  X  16,  8  X  18,  8  x  20, 
10  X  18,  10  X  20,  12  X  20.  14  x  20,  16  x  20, 
$43. 

Pine — 1-in.  common,  6  to  10  in.,  $106;  12  In., 
$110;  pine  trim  4-in.  casing,  |8.70  per  100 
ft.  6^ -in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.60. 

Shingles— No.  1  B.  C.  cedar.  $4;  No.  2,  $3.60; 
No.  1  B.  C.  cedar  dimension,  $5.50;  hand- 
sawn,  $7. 

STEEL  AND  IRON 
Steel — Round   bars,  $3.35  per   100  lbs. ;  square 
twisted,  $4  per  100  lbs.  ;  channels  and  angles, 
$4.25;  beams,  .$4;  plates,  $5  per  100  lbs. 
Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f  o  b.   Winnipeg,  $38  per  ton. 

(Continued  on  page  54^ 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouse  Stock*  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM.  ONT. 


Sales  Offices  : 

SYDNEY.  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Office* : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Sold  separately 


Now  Ready — 

Bridges  and  Culverts 

Vol.  Ill  of  the  Series 

Reinforced  Concrete  Construction 

By  G.  A.  Hool,  Associate  Professor  of  Structural 
Engineering,  University  of  Wisconsin. 

This  is  the  first  treatise  on  practical  design  and  construction  of 
bridges  and  culverts.  It  completes  this  remarkable  series.  You  prob- 
ably know  something  about  these  books — 

How  they  came  out  without  the  advantage  of  a  widely  known  name 
as  author. 

How  the  leading  civil  engineering  papers  hailed  them  as  the  best 
on  the  subject. 

How  they  were  at  once  recognized  as  the  most  useful  and  practical 
books  that  have  appeared. 

They  are  today  standard  among  engineers,  architects  and  con- 
tractors, as  well  as  in  colleges. 

Vol.  I — Fundamental  Principles.  254  pages,  6  x  9,  88 

illus.,  $2.50  net,  postpaid. 
Vol.  II — Retaining  Walls  and  Buildings,  675  pages, 

6  X  9,  412  illus.,  34  platen,  $5.00  net,  postpaid. 
Vol.  Ill — Bridges  and  Culverts,  688  pages,  6x9,  over 

600  illus.,  41  plates,  $5.00  net,  postpaid. 

SEND  YOUR  ORDERS  TO 

Contract  Record  &  Engineering  Review 

347  Adelaide  St.  West,  TORONTO 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(Continued  from  page  53) 
SEWER  I'IPE 
Sewer  Pipe — Wholesale  pi  ices  f.  o.  b.  Winniprt;, 
per  It.,  3  in.,  U  cents;  4  in..  11  cents;  5  in., 
IB  cenl»;  6  In.,  ISVJ  cents;  S  in.,  30  cents; 
9  in.,  SS  cents;  10  in.,  40  cents;  12  in.,  60 
cents;  15  in.,  75  cents;  IS  in.,  Jl.Ot);  20  in.. 
91  DM;  :M  in..  $2.00. 

SUNDRIES 

Hard  Wall  Platter— Unsanded.  $13  per  ton;  sand- 
ed. $7.50,  deliveied  on  job.     Plaster  of  Paris. 
$15.50  per   ton;    Hammer    Hi  and.   $3.76  per 
.    bbl.,  in  bags  $15.(H). 

P.MNTS  AN'O  OILS 
Paints  and  Oils— White  lead,  ground  in  oil.  $11.61) 
per  100  lbs.;  boiled  linseed  oil,  in  bbls.,  9S 
cents  per  gal. ;  raw  linseed  oil,  in  bbls..  95 
cents  per  gal.;  dry  red  lead,  $10.00  per  100 
lbs. ;  putty  in  bulk.  $3.25  per  bbl, ;  putty  in 
251b.  tins.  $3.75;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
Kal  .   $:!  10. 


VANCOUVER  PRICES 

CE.MKNT.   LIME,   .WD  BRICK 

Cement— Grey  Portland,  $2.45  per  bbl.  f.o.b.  ware- 
house, sacks  extra;  Keens  cement,  $32  per 
ton.  sacks  extra;,  fine  white,  $7.50  per  bbl.  of 
.?IH1  lbs. ;  superfine,  while,  $9.50  per  bbl. ; 
while  I'orllaiiil  cement.  $2. -IS  per  bbl.  of  350 
lbs.,  sacks  10c  extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivered 

Brick     (•..•ntn.%>!  T,d  hrii-k.  S1 1.50  |o  $13.00  f.o.b. 


warehouse;  $10.50  lo  $13.00  in  car  lots  f.o.b. 
\';incouvcr;  pressed  red  brick;  $30  f.o.b.  wharf 
\'ancouver;  pressed  buff  brick  $40  at  ware- 
house; $.33  in  car  lots;  tapestry  brick,  .'i>45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings; fire  brick,  $35  in  car  lots,  $40  in  ware- 
house; fire  clay,  $12  per  ton  in  car  lots. 

.SAND  AND  GRAVEL 
S.md     I'.iii'k  ami  plaster  sand  $1.S5  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel  -.$2.00  per  yard  delivered. 
Prices  of  stone  dre  still  open. 

l.UMHER   (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 

Timber  (B.  C.  fir)— all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  X  16  to  20,  S  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  lo  20  feet,  $12;  22  to  .32  feet. 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 
Steel — (round  and  square  bars)  $3.25  base;  twist- 
ed and  deformed,  $3.25  base ;  structural  sec- 
tions, $5.00  to  $5.25. 

Galvanized  iron — 28  gauge,  $8.75  per  100  lbs. 

Corrugated  iron — 26  gauge.  6,  7  and  8  ft.  sheets 
.S;(>.U5,  5.  9  and  10  ft.  sheets,  $0.80  per  square. 
Black  steel  sheets,  24  gauge,  $6.10  per  100 
lbs. 


Steel  angles— $4.50  to  $5.00  per  100  lbs.,  depend- 
ing on  size,  quantity  and  specifications. 

Steel  channels,  beams  and  plates — $4.75  to  $5.25 
per  100  lbs.,  depending  on  size,  quantity  and 
specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices  f.o.b.  warehouse: 
4  in.,  r^'/iC.  per  ft.;  6-in.,  21c  ft.;  8-in.,  30c 
ft.;  10-in.,  40c  ft.;  12-in.,  50c  ft.;  15-in., 
$1.05  ft.;  18-in.,  $1.25  ft.;  20-in.,  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15.00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 

Hydrated  lime— $14.00  in  car  lots. 

Alca  lime — $16  per  ton. 

Plaster  of  Paris— Hammer  brand,  $4.50  per  bbl. 

Finishing  Plaster — $18.00  per  ton,  sacks  extra. 

Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver.  . 

Rope,  Manilla,  full  coil,  16c  basis;  2nd  grade, 
li'/zc  basis;  sisal  rope,  12j4c  basis. 

PAINTS  AND  OILS 

Mixed  Paint— Per  gal.  $2.75  to  $3.25. 
White  lead— Ground  in  oil,  $15.40  per  100  lbs. 
Boiled  linseed  oil — In  bbls.,  $1.40  per  gal.  of  9 
lbs. 

Raw  linseed  oil — In  bbls.,  $1.38  per  gal. ;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb. 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating.  Steam  Turbines,  Tanks.  Water  Wheels.  Water 

Works  Plants 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic.  160  lbs.  fire. 
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Concrete  Bonding 
Lockers  for  Clothes 
Iron  Stairways 

Enquiries  solicited. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


We  are  in  a  position  to  make 
Immediate  Delivery 


of  all  kinds  of 


STEEL 
CASTINGS 

100  lbs.  and  heavier 


Send  us  your  next  order 

Dominion  Steel 

Foundry  Co.,  Limited 

HAMILTON        -      -  ONTARIO 


BITUNAMEL 

Uniurpaued  for  waterproofing  foundations  and  prevent- 
ing ru«t  and  corro«ion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 

Montreal  TORONTO  Winnipeg 


CANADIAN 
CHICAGO  BRIDGE  &  IRON 


CO. 


Limited 


Built  for  C. P. R. Montreal 


BRIDGEBURG.  ONTARIO 
Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:  — 
Bridgeburg,  Ontario,  130  Janet  Street 

Chicago.  Illinois,  2014  Old  Colony  Bldg, 
New   Vorlc,  N.   Y.,  30  Church  St 

Shops 
Chicago,  111. 


treet 


Bridgebure,  Ont. 

Gresnville,  Pa. 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water  supply  outfits  of  every 
description 

CORRESPONDENCE  SOLICITED 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manutacturers  under  Caaadiaa  and  U.  S.  Letters  Patent 

Toronto      -  Canada 


5« 


I'  1 1     TON  1'  K  \ r  r  K  ia  ( )  k  i') 
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Civil 

Contractors 

Electrical 
Mechanical 

Directory  of 

Engineers 

Special 
Interests 

Chipman  &l  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

Willii    C  hipiiian       Geo.    H  I'owci 


BRYAN  PONTIFEX 

Chartered  Accountant. 
SPECIALTY 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


Geo.  M.  Miller  &  Co. 

Architects 
Toronto  General  Trust  Building  TORONTO 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 


MONTREAL 


Head  Office 
and  Main  Laboratories: 

Branch    Offices    and    Laboratories — 
TORONTO,  WINNIPEG,  EDMONTON, 
VANCOUVER  and   NEW  GLASGOW 


HADDIN  &  MILES 

LIMITED 

(KormerlyTlic  John  (.".alt  KnUineerinH Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 

WINNIPEG     —  CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
-ewage   l>isposal.  Water  Power  Development 

Tel.  Long  Distance  Uptown  6740  41 

New  Birks  Building,  MONTREAL 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  East,  -  TORONTO 


Kobeit  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Charles  Warnock, 
Jai.  W.  Moffat, 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories  : 
McGill  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 


T.  A.  Morrison  &  Co.,  ^".^SUrTal"'- 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Officeand  Work«-63  E«planade  E,  TORONTO 

Phones— Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


Milton   Hersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


PATENTS 


SECURED  OR  OUR 
FEES  RETURNED 

Keing  next  door  to  the  Patent  Office,  we 
have  personal  interviews  with  Examiners, 
thus  earlier  allowance  of  your  Patents.  We 
have  access  to  all  Records  and  solicit  the 
business  of  Manufacturers  Engineers,  and 
others  vvho  realize  the  advisability  of  hav- 
ing their  Patent  business  transacted  by 
Experts       Send  for  our  Booklet,  etc. 

HAROLD  C.  SHIPMAN  &  CO. 

Reg.  Patent  Attorneys  Ottawa,  Canada 


**  IIMITEO  I 
CONTRACTINe 
ENGINEERS 

MONTREAL 


^BUILDING  WORK. 
LARGE  OR  SHALL. 
RECEIVES  OUR 
BEST  ATTENTION 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


H.  J.  Griswold, 

Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head  Office  and  Laboratories, 
318   Lagauchetiere  St.  West,  Montreal. 
BRANCH  OFFICES: 
24  Adelaide  Street  East,  Toronto. 
TOT  Union  Triist  Building,  Winnipeg. 
CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL,  SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS   AND   INSPECTION   OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
REPORTS 
Kepresented  at  New  York,  Pittsbureh  and 
Chicago;  Glasgow  and  London,  Eng. 


I  ;i  nil. 1 1  \    :;,   1  '.I  I 
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NATIONAL  STEEL  CAR 
COMPANY  LIMITED 


MANUFACTURERS  OF 


Freight  Cars,  Passenger 
Cars,  Coal  Cars,  Flat  Cars, 
Caboose,  Sleeping  Cars 

Under  Frames 
"Damascus"  Brake  Beams 

Contractors'  Dump  Cars 
Logging  Cars 

NATIONAL  Motor  Trucks 

1500  lbs.  to  7000  lbs.  Capacities 
Catalogue  mailed  upon  request 
Works  and  Operating  Offices: 

HAMILTON  CANADA 


"Hammer  Brand" 

Hard  Wall  Plaster 


[t  neither  loosens  nor  falls  off,  it  allows  car- 
penters to  follow  plasterers  without  loss 
of  time  and  lasts  as  long  as  the  building. 


Albert  Manufacturing  Co. 

Hillsborough,  New  Brunswick,  Canada 


ELEVATED 

STEEL  TANKS 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  in 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special  de- 
signs for  Municipal, 
Railway  and  Indus- 
trial service. 

Catalogue  No.  IS 
sent  upon  request. 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 

Co.,  Ltd. 
50,000  gallons.    149  feet  to  top 
120,000     "         100  feet  to  top 


Pittsburgh-Des  Moines  Steel  Co 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texa« 

945  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Havana,  Cuba— Room  65,  Nova  Scotia  Bank  Bldg. 
Canadian  Representatives:  F.  H.  Hopkins  &  Co.,  Montreal,  Que. 

Des-Moines  Bridge  and  Iron  Co. 

Des  Moines,   Iowa,  938  Tuttle  Street. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:      1139  SHAW  STREET 

Main  Structural  Shop:  ISO  ft.  x  400  ft. 

Area  of  Grounds:  Ten  Acres 

Capacity:  18,000  Tons  Aanually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES  : 

Office  and  Works:  Hillcrest  1«14-1616-1«1« 
Private  exchange  connecting  all  dcpartmtnts 


The  Quickest  Heating  Rivet  Forge  Made 

-  Therefore  the  Most  Efficient 


The  abilit)'  ol  any  for^e  to  produce  quick 
heal  lies  in  the  blower.  The 

Canadian  Rivet  Forge 

No.  625 

is  fitted  with  the  famous  Canadian  200 
Blower — the  blower  that  gives  more  blast 
than  any  other  made.  It  is  also  guaran- 
teed for  lo  years  against,  repairs  due  to 
wear. 

A  heavy  round  Tuyere  Plate  distributes 
the  blast  so  as  to  insure  the  best  results 
in  heating. 

This  is  a  very  popular  forge  with  contrac- 
tors and  you  should  lose  no  time  in  getting  . 
our  catalog  179-12. 

Canadian  Blower  and  Forge  Co. 


KITCHENER,  ONTARIO 

(Formerly  Berlin,  Ont.) 


Limited 


St.  John      Montreal      Toronto      Winnipeg  Vancouver 


TurnbuU 


Elevators 


Passenger 
Freight 
Hand  Power 
Dumb  Waiters 


The  TurnbuU  Elevator 

Mfg.  Company 

TORONTO,  ONT. 


January  3,  1917 
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Credit  Valley 
Grey  Sandstone 


Victoria  College  Library,  Toronto 


Men  of  learning,  travel  and  intellect  (such  as  the  Ex- 
ecutive of  the  Toronto  Universities)  have  selected 
Credit  Valley  Sandstone  for  their  dignified  buildings. 
Such  judgment  as  this  stands  as  a  triumph  for  pro- 
ducers of  this  material. 

Other  examples  of  architectural  merit  built  of  Credit 
Valley  Grey  Sandstone  are  Sir  Henry  Pellatt's  Castle, 
Bishop  Strachan  School,  Knox  College,  Metropolitan 
Methodist  Parsonage,  etc. 

PRICES  UPON  REQUEST. 

F.  Rogers  &  Co. 

1193  Queen  St.  West 

Toronto 
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If  your  rope  breaks 
your  work  stops 

Use 

"DOMINION" 

W     Dependable  Rope 
The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL,   TORONTO,  WINNIPEG 


In  Peace  or  War 


"High  Speed  Steel" 


Manufactured  by  the  World  Famous  Makers 

JOHN  HY.  ANDREW  &  CO.,  LIMITED 

Is  The  World's  Choice 

1916  Methods  are  CHEAPER 


use 


Industrial"  Works  Locomotive 
Coaling  and  Wrecking  Cranes 

Steam,  Electric  or  Gasoline 


If  your  Contract  is  for  Dredging,  Excavating,  Building, 
Sewers,  or  the  Re-handling  of  materials 
Let  us  quote  you  for 

"HAYWARD"  BUCKETS 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 


Vol.  31 


Toronto,  January  10,  1917 


Burlington  Steel  Co. 


Limited 


Hamilton,  Canada 


STEEL  BARS 

For 

Concrete  Reinforcing 

ROUNDS,  FLATS,    PLAIN  SQUARES, 
TWISTED  SQUARES 

We  furnish  Rail  Carbon  Steel  Bars  Minimum 
Elastic  Limit  50,000  lbs.  per  Square  Inch,  in 
strict  accordance  with  Standard  Specifications 
as  adopted  by  the  American  Society  for 
Testing  Materials. 

Increased  Physical  Properties  of  our  product 
allow  use  of  less  Tonnage. 

Bars  bent  to  shape  for  Beams,  Stirrups,  Etc. 


Prompt  Shipment 


Constructional  Features^  Hospital  for  the  Insane^  Whitby 
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A  Little  Book 
With  a  Big  Message 


□ 


To  the  enginecis  of  Canada  be 
longs  the  credit  for  much  of  our 
increased  mileage  of  Concrete 
liighways. 

It  is  to  you,  the  engineers  of 
Canada,  that  we  must  look  for 
that  recommendation  which  will 
mean  further  increase  in  the 
mileage  of  concrete  pavements. 

It  is  you  who  must  render  the 
%crdict  which  shall  decide  whe- 
ther Canada's  cities  and  towns 
shall  be  linked  together  in  one 
vast  net-work  of  good  roads. 

With  you  rests  the  choice  as 
to  whether  we  are  to  have  roads 
that  become  a  handicap  and  a 
burden — or  Concrete  roads  which 
will  be  a  magnificent  asset. 


WHILE  not   published  pri- 
marily for  engineers,  the 
''Concrete  Road  Book"  has 
been  found  by  many  members  of 
the  engineering  profession  to  con- 
tain facts  of  great  value  to  them. 

Any  engineer  who  has  not  seen 
this  book  should  write  for  a  copy 
at  once — for  in  it  is  found  the 
latest  and  most  authentic  inform- 
ation on  Concrete  as  applied  to 
road  building. 


Only  an  engineer  can  fully  ap- 
ineciate  the  superiority  of  Con- 
crete for  road  building. 


To  the  layman,  any  road  is  a 
good  road  if  it  will  bear  traffic — 
even  temporarily. 


To  the  engineer,  the  only  good 
road  is  the  road  that  provides 
the  best  surface  for  traffic  at  the 
lowest  cost  per  year  of  satis- 
factory service. 


.•\  Concrete  Tavcnient  not  only 
fulfills  tliis  engineering  ideal,  but 
furthermore  is  lower  in  first  cost 
than  any  ottier  pavement  of 
equivalent  durabilitv. 


The  "Concrete  Road  Book"  will  be  sent  free  of  charge 
to  any  architect  who  writes  for  it. 


CANADA   CEMENT   COMPANY,  LIMIlTED 

5  Herald  Building  MONTREAL 


□  1 


□ 


□ 


]  n 


January  10,  1917 


THE  CONTRACT  RECORD 


3 


Everything 
in 
Rubber 


tn 

Canada 


Made 


OUY  ONLY  those  goods  that  have 
a  reliable  maker's  name  on  them. 

The  largest  Rubber  Company  in  Can- 
ada, if  not  in  the  British  Empire, 
stands  behind  all  rubber  products  that 
carry  the  Dominion  Rubber  System 
Symbol. 


Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office :  Montreal,  P.  Q. 


"Service"  Branches  at  Halifax,  St.  John,  Quebec,  Ottawa, 
Toronto,  Hamilton,  Brantford,  London,  Kitchener,  North 
Bay,  Fort  William,  Winnipeg,  Regina,  Saskatoon,  Edmonton, 
Calgary,  Vancouver  and  Victoria. 
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"BEATTY" 

Hoisting  Engines^ 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Work  of  this  kind  calls  for  :ependability-"Beatty  '  Hoists  furnish  it.  Utilize  our  50  years*  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 

H.E.  PLANT  1790  St.  James  street,  Montreal, Que.        -Agents—        ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

K  LEONARD  &  SONS  St:  John,  N.  B.  KELLY-POWELL  LTD  McArthur  Bldg.  Winnipeg-, Man. 


A  TEST 


Take  two  bundles  of  metal  lath,  one  of  the  ordinary  kind,  and  one  of 


Throw  them  both  of¥  a  wagon, letting  each  bundle  strike  on  its  corner.  The  corner  of  the 
ordinary  lath  will  crumple  up.  The  corner  of  the  Herringbone  bundle,  consisting  of  twenty  sel- 
vage strips  wired  together,  will  not  be  affected. 

Now  let  a  lather,  paid  by  piece  work,  erect  each  bundle.  He  will  lap  the  sides  of  the  ordinary 
lath  three  inches  in  order  to  cover  the  damaged  corner.  The  Herringbone  lath  will  cover, 
yard  for  yard,  just  as  it  is  invoiced. 

This  one  feature  alone  justifies  the  trifling  increase  in  the  cost  of  Herringbone  lath.  The 
copper  alloy  feature,  which  eliminates  the  corrosion  danger,  is  free. 

The  Herringbone  rib  and  twisted  filament,  which  saves  plaster,  and  the  Herringbone  superior 
rigidity,  which  saves  studs, — these  are  profit. 

Clarence  W.  Noble         -         General  Sales  Agent 

117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Companyf  Manufacturers 
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The  Siegwart  Flooring  System 


Isometric  view  of  a  typical  Siegwart  floor 


ELIMINATES 

Weight  and  Framework 
and  Lowers  Cost 


ALSO  USED  IN 

Roof  Construction, 

Bridge  Decks,  etc. 


The  Siegwart  Flooring  System,  made  of  hollow  reinforced  concrete 
beams,  is  technically  the  best  designed  floor,  deadens  all  sounds, 
offers  the  greatest  securit)',  and  is  very  light. 

It  is  a  sanitar)',  fireproof  floor  of  great  strength,  which  can  be  in- 
spected thoroughly  before  it  is  built,  and  which  is  the  simplest  and 
quickest  to  construct. 

Read  in  this  issue  of  * 'Contract  Record"  the  article  on  the  WHITBY 
HOSPITAL  FOR  INSANE,  where  the  "SIEGWART"  system 
has  been  used  exclusively.    The  article  in  part  says  : 

'"Not  the  least  valuable  merit  of  this  type  of  floor  coiislnu-lidu  has 
been  the  economical  cost  of  manufacture  and  installation,  there  beiniL; 
approximately  a  fifty  per  cent,  saving-,  it  is  claimed,  over  more  conven- 
tional designs." 

Write  to-day  for  the  French  or  the  English  edition  of  our  Catalogue. 

The  Canadian  Siegwart  Beam  Co.,  Limited 

103  Saint  Francois  Xavier  St. 

MONTREAL,  CAN. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  headings; 
quarter  page,  six  headings;  half  page,  twelve     headings;    full       page,    twenty-four  headings. 


Air  Comprcuors 

I'aii.    IngrrsollRaiul   I'l'..  Ittl. 

Aluminium 

Spitlmann  Agencies  Kegil. 

Air  Hoitu 

C  anadian  Ingcrsoll-Ranil  Co. 
Northern  Crane  Works 

Architectural  Iron  Works 

(  anaila  Wire  &  Iron  Gooils  I 
Mvl'.resor  &  Mclntyrc 

Archileclural  Terra  Cotta 

Toronto  Tlatc  lllass   hnp'tB.  t  o. 

AUi  Hoists 

«;illis  &  Geoghegan 

Asphalt 

\»l>halt  ,t  Supply  rompany 

Auto  Cranes 

Ilyers  Machine  Co.,  .lolm  V. 

Blast  Hole  Drills 

Hopkins  &  Co..  F.  II. 

Blowers  and  Compressors 

Canadian  Hlowcr  and  Forge  Co. 
Can.  Ingersoll-Rand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Boilers 

Ileatty  &  Sons,  M. 

t;oIdie  &  McCillocli  Co. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

.Mnsscns  Limited 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Bricks 

Sun  Brick  Company 

Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 

Sheldons  Limited 

Bridges  (Steel) 

C  anadian  Bri'lge  Company 
(  an.  Chicago  liridge  &  Iron  Co. 
Dc'.Moincs  Brirlge  &  Iron  Co. 
Mackinnon-IIolmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pitlsbnrgh-DesMoincs  Steel  Co. 
Structural  Steel  Company 


Buckets 

Beatly  &  Sons,  ^I. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 


Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  C.-I^.Ir•  Co. 
of  Canada,  Limited 

Cable  Terminals 

."standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheeis 
S'  ("anada  Limited 


Casements 

Tnisscil  Conori'tc  .Slocl  Co. 

Cedar 

r>.  I'.  Lumber  Comniis.sioncr. 

Cement 

AKroil  Rogers,  Limited 
Kritncll  S:  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

Cement  Blocks 

Ca-t  Slonr  I'.loik  \-  .\l;u-liiiu'  Co. 

Cement  Gun 

CiMucut  dun  C'oMipauy 

Cement  Waterproofing 
Patcrson  Mfg.  Company 

Centrifugal  Pumps 

lloving  Hydraulic  &  F^uginecring 

Company 
Canadian  Ingersoll  Rand  Co. 

Chemists 

Canadian  Tnspcclion  ami  Testing 
I  -aboratories 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Bcatty  &  Sons,  M. 

Cold  Storage  Insulation 
Aiinstroiig  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  iV  Machine  Co. 
Ideal  Concrete  :\I acliintry  Co. 
London  Concrete  Machinery  Co. 

Concrete  Chimneys 

Pclletier  &  Fils,  EHoiiard 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Coold,  Shapley  iS:  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  ('oncrete  Machinery  Co. 
London   Concrete  Machinery  Co. 
Mnssens  Limited 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Coiniiany 

Conduits 

('onduits   Company,  Limited 
Ric-vviL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

Cray  Construction  Co.,  Tolin  V. 

Wells  it  firay  Limited' 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
P.eatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
(■oodwin,  Barsby  &  Company 
Marsh  &  Henthorn 
Mcaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

(Joodwin,  liarsby  Company 
Sturtcvaiit  Co.  o(  Can.,  Ltd..  11.  1', 

Core  Drills 

Can.,  1  npcrsoll-Uand  (!o.,  Ltd. 

Corrugated  Iron 

Metallic  Roofing  Company 
Pedlar  People  Limited 

Cranes,  Travelling  and  Locomotive 
r.oviiiK   Hydraulic  it  Kngineerint; 

Company  ^ 
llycrs  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 

Crushed  Stone  and  Granite 

Canada    Crushed    Stone  Corjtora- 
tion 

CnislictI  Slnno.  Limited 

1  l:iuc  i  s\  illc    (  'r.iil  r.irl  iiiL;-  Co. 

I  i-^iii    I  MM,|.,niv.  A. 
I\(  .l;ci  ^    Sil]  M  '1>     C(  iiupally 


Crushers  (Stone  and  Rock) 
Goodwin  , Barsby  it  Company 
London  Concrete  Macliinery  Co. 
Mussens  Limited 

Culverts 

Pedlar  People 

Cutting  and  Welding  Plants 
Prest-O-Lite    Company,  Inc. 

Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and   Derrick  Fittings 
P.eatty   .t   Sons  M. 
Hopkins   \    ^  'Miipany,  F.  IT. 
Marsh  it   llintliorn.  Limited 
National  I^tniiiuiiciil   ( 'ompany 
Northern    Ci  aTu     W.  n  ks 

Douglas  Fir 

P».  C.  Lumber  Commissioner 

Dredging  Pumps 

Boving  Hydraulic  Sz  Engineering 
Company 

Dredges 

Beatly  &  Sons,  M. 
Hopkins  &  (Company,  F.  H. 

Drills 

Canadian  Blower  and  Foigc  Co. 
Canaflian    fngersoll  Ranrl  Co. 
Ho]ikins  it  Company,  F.  II. 

Drill  Steel  Sharpeners 

Canadian    I  ngcrsolI-Ranil  ("(t. 

Dump  Cars,  Wheels,  etc. 

Hopkins  it  Company,  F.  H. 
.Maniloha  I'.ridge  it  Iron  Works 
Marsh   &  Henthorn 
National  Steel   Car  Company 
Sheldons  T^imited 

Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  P..  F. 

Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So.  of  Can.,  I.til.,  P..  I~. 


Electric  Air  Rock  Drills 

Canadian  1  ngersoll  Rand  Co. 

Electric   Impulse  Clocks 
(lent  it  Company 

Electric  Water  Systems 

Ontario  Wind  Engine  it  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 

.A.l  4. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators  • 

Northern  Crane  Works 
'rnrnhull   Elevator  Company 

Enamelled  Brick 

American  Enamelled  Brick  it 
Tile  Company 

Engines 

Canadian  Blower  and  Forge  Co. 
Can.  Fairbanks-Morse  Company 
Coldie  it  McCulIoch  Co. 
Hopkins  it  Company,  F.  H. 
Tnglis  Company,  John 
McDougall  CaIedo"nian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  Sr  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
TTaddin  &  Mile's 
Hunt  it  Co.,  Roht.  W. 
Milton  Hersev  Co 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 
Heller  &  Brightly 

Excavators 

Beattv  it  Sons,  M. 

Hopkins  it  Company,  F.  H. 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 

I'lcll.n  People  Limited 
'I'liiss;,!  Concrete  .StccI  Co. 

Fans 

C.in.i.li.ni  Blower  and  Forgo  Co. 

Slul.lnns  Limited 

Shulev;nil    Co.  of  Can.,  T.til..  B.  F. 

Ferro-Concrete  Chimneys 
I'cllelirr  it    Fils,  Edouaid 

Fireproof  Doors  and  Windows 
( )rmsby  Companv,  .\.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fire  Escapes 

Dennis  Wi'C  it  Iron  Works  Co. 
IVfanitoba  Bridge  it  Iron  Works 
.McCre^or  it  Melnlyrc 

Flag  Poles 

Ontario  Wind  I'.ngine  it  Pump 
Company 

(Continncrl  on  page  .'^) 
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''Maximum  Power  at  Minimum  Cost 


Leading  Points  of  Classes  ^^EL"  and  "FL" 

Ingersoll-Rand  Air  Compressors 

1.  PRICE — They  bring  the  highest  possible  quality  at 

the  lowest  consistent  price. 

2.  CAPACITY — They  have  a  larger  capacity  per  unit 

of  space  than  any  other  small  compressor. 

3.  POWER   ECONOMY  —  Every  horse   power  of 

energy  returns  a  higher  value  in  compressed 
air  than  in  any  other  type  within  their 
range  of  sizes. 

4.  AUTOMATIC  OPERATION  —  Thoroughly  reli- 

able, completely  automatic,  self-regulating 
and  in  every  way  capable  of  taking  care  of 
themselves. 

5.  WEARING  QUALITY  — The  best  material  the 

market  affords  gives  them  the  wearing  quality 
which  makes  them  permanently  profitable. 

6.  TYPE — They  embrace  simplicity,  accessibility  and 

suitable  method  of  drive. 

Ask  nearest  office  for  any  information  desired. 

Canadian  Ingersoll-Rand  Company,  Limited 

Commercial  Union  Bldg.,  Montreal,  Canada 

WORKS:   SHERBROOKE,  QUE. 
Sydney        Toronto        Cobalt        Timmins        Winnipeg        Nelson  Vancouver 
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CLASSIFIED    INDEX    TO    ADVERTISEMENTS— Continued 


Ploocine  Materials 

Fuel  Economi^rr^ 


i.i..  l.t.l.  J!.  I-'. 


Forges 

Caiuttliuii  Uluwci  and  Fortsu  ^  <■ 
ShcWons  Limited 

Gas  Ea(tnes 

(•uuUI,  Shni'lfv  «V  M\iiv  i 

Gasoline  Engines 

I'.nvint:  ll>>lriuilic  &  Kngincci iiiy 

l'>>nn>any 

Shaplcy  iS:  Miiir  Co. 
I.onilnii  I'onircic  Macliinery  I'o. 
iliilario  Winil  Knginc  &  rump 

I'umpany 


Class 

I.uvler  IVism  Company 

I'oronto  Plate  Glass  Imp'lg  Co. 

Governors 

I'uvinK  Hydraulic  &  Engiuceiini; 
I'oinpany 

Hammer  Drills 

Canadian  Ingcrsoll-Raiid  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  C 

Slicldons  Limited 

Slurtcvant  Co.  of  Can.,  Ltd.,  H.  r. 

Heat  Insulating  Materials 

A' itwl-oni;  Cork  ('c>iii|';iiiy 


High  Pressure  Pipe  Lines 

l'ill>l>ur)ili  Valvo,  Fmuidiy  & 
Coiisliuction  l"onipany 

Moists,  Electric 

.N'uillirrn  Cvani'  Works 
Hoisting  Apparatus 

r.catu  iS:  Suns,  M. 

I'aiuuiiaii  1  iigcisoU-Kiuul  I  o. 

("lillis  &■  (;ooM;lioKaii 

C.ddKI,  .Shaplcy  &  Muir  Co. 

I.uiidon  Concittr  MacliiiR-iy  Co. 

.Maisli  &  IKiilliinn 

Mussciis  l.iniitii\ 

National  EquipmciU  C'oiupaiiy 

Northern  Crane  Works 

Hoisting  Engines 
r.ialty  &  Sons.  M. 
Hopkins  &•  Company,  F.  IT. 
Marsh  &■  lUntlioni,  r.iinittd 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
Ciartsliore-Tlionipson    Pipe  Co. 
Kerr  Engine  Company 
Mc.\vity  S:  Sons.  T. 

Inspection  Engineers 

Canadian  Inspeclion  and  Testing 
Laboratories 

Insulating  Compounds 

Spielniann  Agencies  Regd. 
.Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 
National  .Steel  Car  Co. 


Interior  Finish  and  Doors 

Canadian  Ollice  &  School  Fur- 
niture t'ompany 

Insulating  Bricks 

.\rnistrong  Cork  Company 

Jib  Cranes  (all  kinds) 
Nortliern  Crane  Works 

Kilns 

Canadian  I'.lower  and  l''oi  ge  Co. 

Sheldons  Limited 

Slurtcvant  Co.  of  Can.,  Ltd.,  li.  F. 

Lead  Pencils 

.■\merican  Leail  Pencil  Company 

Lockers  (Clothes) 
Canaila  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 

Metallic  Roofing  Company 
.\'ob!e,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 


Mechanical  Draft  Apparatus 
Sturtevant  Co.  of  Can.,  Ltd. 


B.  F. 


Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 

Motor  Trucks 

National  .Steel  Car  Company 


Oil  Tanks 

I'.oving  Hydraulic  &  Engineering 
( "onii)any 

Ornamental  Iron 

l>ennis  Wire   \:    Iron   Works  Co. 

Ornamental  Moulds 

London  Concrete  Machinery  Co. 

Paints  and  Varnishes 

livaiidrani-1  lenderson  Co. 
Carter  Wliile   Lead  Company 
Uoiiiinioii  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spiclmann  Agencies  Regd. 

Patents 

Sliipnian,  Harold  C. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Barber  Asphalt  Paving  Co. 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  &  Wood) 

Boving  Hydraulic  &  Engineering 

Comijany 
Dominion  Concrete  Company 
Gartshore  Thomson  Pipe  Co. 
National  Iron  Works 

Pipe  and  Boiler  Coverings 

Dominion  Paint  Works 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


THE  BYERS  AUTO-CRANE 

UNLOADS  CARS-EXCAVATES— DRIVES  PILES 
A  Lighter,  Simpler,  Cheaper,  Locomotive  Crane 


Photograph  shows  Auto- 
Crane  owned  bv  Bate-Mc- 
Mahon  Co..  Ottawa.  On- 
tario. This  machine  exca- 
vated for  Administrative 
Buildings  and  unloaded 
cars  at  Camp  Borden,  On- 
tario. 

Write  us  for  detailed  in- 
formation and  photos  of 
applications  of  the  Auto- 
Crane.  Tell  us  your  dig- 
ging and  unloading  pro- 
Mems. 


Also  manufacturers  of  Steam,  Gasoline  and  Electric  Hoisting  Engines,  Derrick  Irons, 
Sheaves,  Blocks,  Material  Elevators,  etc. 

THE  JOHN  F.  BYERS  MACHINE  CO.,  sycnJ^Jest,  Ravenna,  Ohio 
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SERVICE 


STEEL  BARS 

For  Reinforced  Concrete 

Plain  Rounds  and  Squares 
Cold  Twisted  Squares 

TO  REINFORCE    Is  to  add  Strength. 

STEEL  BARS    Are  used  in  Concrete  to  Reinforce. 

D  E  M  A  N  D—    Cold  Twisted  Open  Hearth  Steel  Bars. 

DO    NOT    RISK    Your  work  on  reinforcing  bars  rolled   from  material 

of  questionable  quality. 

FAVOR     US    With  an  opportunity  to  quote  on  your  specifications. 

Railway  Track  Equipment 

Iron  and  Steel 

products  of  every  description 
THE 

STEEL  COMPANY 

OF 

CANADA 


LIMITED 


HAMILTON 


TORONTO 


MONTREAL 


WINNIPEG 


10 


THE   CONTRACT  RECORD 


J;mn;ify  ](),  l'.)17 


CLASSIFIED   INDEX  TO   ADVERTISEMENTS— Continued 


Pcncili  ^Lcad) 

Aiiirricaii  Ueail  Pencil  Con«|>a'<y 

Pcrlordicil  Melals 

(.'aiiaUa  Wiic  S;  Iron  Gooils  Co. 

Pile  Driving  Machinery 
liratlv  \  Soni,  M. 
t'anaiiiui)  Inecrsoll-Kund 
Ilu|>kiii'>  &  Conipanv.  1-'.  II. 
>larsh  &  VIenlliorn,  Limited 

Pipe  Filling*  and  Flanges 

Pilttbnrgh    \'alve,  Fonniliy 
I'onstriictioii  iVmipany 

Pipe  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  11. 

Planing  Mill  Exhausters 

I'anadian  I'lowtr  and  Forge  Co. 

Shcldons  Limited 

Slurtevani  Co.  of  Can..  Ltd..  15.  F. 

Plaster 

.Mbcrt  Mfg.  Company 
Itrilncll  &  (  •-ini  ai  v 

Plug  Drillers 

Canadian  Iiigci sull  Kand  Co. 

Pneumatic  Machinery 

Canadian  Ingcrsoll-Rand  Co. 

Power  Engines  * 

Hoviiig  Hydraulic  &  Engineering 

Company 
Inglis  Company,  John 


Pumps  and  Pumpinn  Macliiiiciy 
.\incricuM  Well  Work.-; 
lli-atty  iS;  Sons,  M. 
Itovin^;  llydiaulic  &  Enginci;!  inn 

I'onipany 
Canadian  Itlower  and  Forge  Co. 
Canadian  Ingcrsoll-Kand  Co. 
Cook,  A.  11. 
Marling  liros. 

Hopkins  it  Company,  F.  11. 
Inulis  Company,  John 
Mi-Dougall  Caledonian  Iron  WUs. 
Ontario   Wind   Engine    &  rump 

Company 
Waterous  Engine  Works  Co. 

Quarry  Machinery 

Canadian    lutjersoll-Raiul  Co. 
Hopkins  &  Company,  F.  H. 
Cioodwin,  Barshy  &  Company 

Railway  Supplies 

Can.  Cliicago  l!rid({C  &  lion  Co. 
Dominion  Iron  &  Wrecking  Co. 
("lartshore,  John  J. 
Hopkins    &    Company,    F.  IT. 

Revolving  Stone  Screens 

(loodwin,  Barsby  &  Company 

Reinforcements,  Concrete  &  Steel 

Ti\nliuKton  Slecl  Company 
Canada  Wire  &  Iron  (loods  Co. 
Dominion  Iron  &  Steel  Co. 
T'edlar  People  Limited 
Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  .Steel  Co. 

Refrigeration  Machinery 

lioviuR  Hydraulic  &:  Engineering 
Company 

Road  Asphalt 

Asplialt  &  'Supply  Company 


Road  Macliincry 

Hopkins  S:  Con\pany.  F.  11. 
Waterous  iMiKine  Works  Co. 

Koofing  Material 

Carey  Company,  Philip 
Nol)le,  ("lareuce  W. 
I'atevson  Mfg--  Company 
Pedlar  People  Limited 

Rubber  Goods 

('an.   Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Scales 

Wilson  &■  Son,  C. 

Scrap  Iron 

Dominion   Iron  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  &  Company 

Sewer  Pipe 

liritnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartsliore  Thomson  Pipe  Co. 
London  Concrete  Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 

Shingles 

B.  C.  Lumber  Commissioner 

Shovels  (Steam) 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  11. 


Spruce 

11.  C.  Lumber  Commissioner 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

I'edlar  People  Limited 

Smoke  Stacks 

('an.  Chicago  Bridge  &  Iron  Co. 
UesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines   Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Steam  Appliances 

Darling  Bros. 

Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continvied  on  page  14) 


Crushed  Stone  for  Macadam  Roads 


Macadam  Roads 
must  be  built 
of  a 

TOUGH 
STONE 

that  will  cement 
WE  HAVE  IT. 


The  Hagersville  Contracting  Company,  Limited 


HAGERSVILLE,  ONT. 
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 


London  Tile  and  Sewer 
Pipe  Moulds 

Made  in  all  sizes  from  4  inches  to  1 0  feet 
in  diameter  and  m  lengths  and  designs  to 
meet  every  requirement. 

The  best  moulds  are  the  cheapest.  Write  for  catalogue  N.2B. 

^^*^Dunn  Cement  Drain  Tile  Machine 

There  are  large  profits  in  the  Cement  Drain  Tile  Business.  We  make  three  sizes  of  ma- 
chines and  entire  equipment  for  tile  plants.    Send  for  Catalogue  No.  2. 

LONDON  POWER  DIAPHRAGM  PUMP^ 

This  Pump  will  do  as  much  work  as  8  men  can 
on  a  hand  operated  pump  at  a  cost  of  1  5c  per  day 
for  fuel. 

We  make  all  kinds  of  Contractors'  Pumps. 
Write  for  Catalogue  No.  4B. 


London  Concrete  Machinery  Co. 


LONDON,  ONT. 


Limited 


ISranches  and  Agencies  in  every  large  city  in  Canada. 

World's  Largeit  Manufacturers  of  Concrete  Machinery  and 
Cement  Working  Tools. 
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SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

S\ies  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping- 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


The  Maritime  Bridge 

Company,  Limited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


Angles 


41—0"  X  3 Mi"  X  Vi"  —00' 
20—6"  X  354"  X  11/16"— 60' 
•J!)— 6"  X  3'A"  X  y^"  —60' 


Bars 

i;o—  s"  X  54"  —30'  0" 

20-10"  X  54"   —30'  0" 

20—10"  X  5/16"— 30'  0" 

10—11"  X  5/16"— 20'  0" 

9—  S"  X  Yi"    —30'  0" 

2—10"  X  9/16"--22'  0" 


Flange  Quality  Steel 
Circles 

10—36"  X  3/8" 

9^4"  X  3/8" 

7^8"  X  3/8" 

1—  44"  X  7/16" 
5—48"  X  7/16" 

2—  61"  X  7/16" 

1—  64"  X  7/16" 
2^8"  X  1/2" 

2—  61"  X  1/2" 
1—67"  X  1/2" 

Channels 


24—12"  at 

30  lb.— 60'  0" 

74—15"  at 

33  lb.— 36'  1054" 

Tees 

Zees 

10- 

-1" 

X 

1" 

X 

1/8" 
1/4" 

—25' 

0" 

4— 211/16 

X  3        X  3/8  —48' 

0" 

19- 

-VA' 

X 

154" 

X 

—25' 

0" 

1—2-11/16 

X  3         X  3/8  —  8' 

11 

15- 

-I'A- 

X 

lA" 

X 

1/4" 

—30' 

0" 

1—4 

X  3-1/16  X  1/4  —25' 

8" 

2- 

-2" 

X 

2" 

X 

1/4" 

—30' 

0" 

2— 41/16 

X  3-1/8  X  5/16—23' 

10 

7- 

-2" 

X 

2" 

X 

5/16' 

'—30' 

0" 

1—1-1/8 

X  3-3/16  X  3/8  —11' 

5" 

16- 

-2  A' 

X 

2  A" 

X 

5/16' 

'—30' 

0" 

1 — 1-1/16 

X  31/16  X  1/2  —40' 

0" 

25- 

-2  A' 

X 

2  A" 

X 

3/8" 
3/8" 

—30' 

0" 

1—4-1/16 

X  3-1/16  X  1/2  -^1- 

9" 

4- 

-3" 

X 

4" 

X 

—50' 

0" 

1—4-1/16 

X  3-1/16  X  1/2  —11' 

4" 

11- 

X 

4" 

X 

3/8" 

—50' 

0" 

7—5 

X  31/4   X  5/16—60' 
X  3-1/4   X  5/16—15' 

0" 

17- 

-4" 

X 

4" 

X 

3/8" 

—50' 

0" 

1—5 

2" 

10-^" 

X 

4" 

X 

1/2" 

—50' 

0" 

1—5-1/16 

X  3-5/16  X  3/8  —50' 

0" 

1- 

-A  A' 

X 

354" 

X 

7/16"— 40' 

0" 

1—5-1/16 

X  3-5/16  X  3/8  —U' 

7" 

4- 

—5" 

X 

3" 

X 

1/2" 

—50' 

0" 

3—5 

X  3-1/4   X  1/2  —50' 

0" 

G- 

 r'» 

X 

4" 

X 

1/2" 

—50' 

0" 

1—5 

X  3-1/4    X  1/2  —14' 

8" 

Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


Granite  Veneered  Cement  Blocks 


By  our  Cast  Stone  System  you  can  make  waterproof  hollow  cement  building  blocks  with  granite  veneered  facing, 
ither  rock  or  smooth,  at  no  greater  cost  than  for  an  inferior  product  made  by  any  other  method. 

We  can  eliminate  cement  block  competition  in  your  territory  for  you.  Our  new  multiple  moulds,  together  with 
new  patented  ideas  in  Cement  Block  Construction,  are  revolutionizing  the  industry.  They  are  enlarging  the  uses  of 
this  building  material.    They  are  proving  big  money-makers  for  contractors  wherever  introduced. 

Write  for  big  free  catalogue  to-day,  giving  complete  details  of  construction  and  price  of  equipment. 


Cast  Stone  Block  &  Machine  Co.,  Ltd., 


298  Howard 
Avenue, 


Windsor,  Ont. 


January  10,  1'.>1' 
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Famous  Heart 
Shape  Mixers 

Strictly  Made-dn-Can- 
ada.  Noted  for  their 
tliorougli  and  very  rapid 
mixing  of  concrete.  Used 
by  the  largest  contractor* 
in  Canada. 


Write  for  latest 
Catalogue  and 
Special  Offers. 


Improved  Concrete  Machinery 

such  as  Crushers,  Tile,  Brick  and  Block  Machines,  Crushing  Rolls, 
Road  Pavers,  etc.  Everything  in  Contractors'  Equipment  is  Made- 
in-Canada  by  a  Canadian  firm  vvitli  Canadian  capital.  Our  hoist- 
ing machinery  is 
the  most  modern 
and  efficient. 

Equipped  with  gas, 
steam  or  electric 
power,  mounted  on 
skids  or  trucks. 


WETTLAUFER  BROS.,  LIMITED 

IMPROVED  CONCRETE  MACHINERY 
178  Spadina  Ave.,  TORONTO,  ONT. 

Branchei— Mantrea     Halifax,  Vancouver,  Winnipeg 


CARE.Y 


The  original  and  only  Elastite  Joir 

Provides  for  expansion  and 
shrinkage  wherever  two 
units  of  concrete  come  to- 
gether in  modern  bridge 
construction. 

Elastite  comes  to  the  job  in 
strips  or  panels  of  exactly 
the  right  dimensions  for 
use.  Place  it  in  position 
against  the  i  finished  worl 
and  pour  the  concrete  or 
grout  against  it  where  the 
new  unit  commences. 
It  forms  a  perfect  bond  and 
meets  every  requirement  of 
the  engineer. 

Let  us  send  you  samples  of 
Elastite  and  details  of  not- 
able installations  in  bridges, 
viaducts  and  streets. 

Address    Elastite  Dept. 


=     The  Philip  Carey  Co 


To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE       -  ONTARIO 

'^Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price.  " 


N.  B.  The  adjoining  illustration  shows  a  line  of  42-in,  pipe 
in  a  trench  ready  for  filling. 
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I'ckiiiti  Co. 
.  F.  H. 
.in..  l.fJ. 


Strfl  Bar* 

Stfcl  Company 
Iron  &  Stetl  Co. 
\  Company,  V.  II. 
iicei  eoutpany  of  Canada,  1-td. 

Steel  Casting* 

Oominion  Steel  Foundry  Co. 

Steel  Pipe 

Can.  Cliicago  Bridge  &  Iron  Wks. 

Steel  Plate  Construction 

WaliTons  Kiiffinc  Works  Co. 

Steel  Sash 

Steel  &  Radiation  Limited 

Stone 

Itritnctl  &  Company 
ilagersville  Conlractin.i.;  i  ■>. 
Rogers  Snpply  Company 
."^ackville  rrccstonc  Company 

Structural  Iron  and  Steel 

•I  Steel  Company 
igo  i3riJge  &  Iron  Co. 
-  Bridge  &  Iron  Co. 
lioiianion   Bridge  Company 
Mackinnon  Holmes  &  Co. 
.Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 

Iron  Works 
Structural  Steel  Company 


Surveyors'  Instruments 
llfller  S'  l!ii(;luly 

Swinging  Gears 

Dakc  Engine  Company 


Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  lion  Co. 
("lOuUl,  Sliapley  &  Muir  Co. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
,    Marsh  &  Ilenthorn 

McUougiill  Caledonian  Iron  Wks. 
-Mackinnon,  Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 

Telescopic  Hoists 

Black  Building  Supply  Company 
Ciillis  &  Geoghegan 


Testing  and  Inspecting  Bureau 
ITiuit  S:  Company,  Kolit.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Toucan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co, 
Goold,  Shapley  &  Muir  Co. 

Turnbuckles 

Canadian   BiHinRS   X-  Spencer 
T.ij7iitefl 


Valves 

Canada  Iron  Foundries 
Gartshorc-Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Pittsburgh    Valve,   Foundry  & 

Construction  Company 
Dunlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Slicldnns  Limited 

Stnrtcvant  Co.  of  Can,,  Ltd.,  B.  F, 


Varnishes — Insulating 

Standard  Unilerground  Cable  Co. 
of  Canada,  Ltd. 


Wagons 

'I'ififin  Wagon  Company 

Water  Level  Apparatus 
dent  &  Company 

Waterproofing 

Paterson   Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Woiks 

Water  Tapping  Machines 

Mueller  Mfg.  Company,  IT. 

Water  Turbines 

Boving  Hydraulic  &  F.ngiiieering 

Company 
McDongall  Caledonian  Iron  Wks. 


Welding  Apparatus 

I'rest  O-Lite   Company,  Inc. 

Welding  and  Cutting  Plants 

Prest-O-Lite    Company,  Inc. 

Well  Drilling  Plants 

American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford    Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 


Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 

Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


19^  to  36°/ 
More  Daylight 

The  problem  of  providing  sufficient  light  for  factories  without  running 
up  overhead  expense  is  solved  by  covering  walls  and  ceilings  with 
Brandram-Henderson's 

Factory  Enamel  White 

Tests  show  from  19  to  36  per  cent,  increase  of  daylight  where 
Factory  Enamel  White  has  been  used.  It  is  washable,  durable  and  econ- 
omical. It  has  the  facile  covering  properties  of  ordinary  oil  paints  but 
does  not  scale  or  tend  to  turn  yellow. 

Write  for  our  Booklet  and  Quantity  Prices. 
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"NOVO"  OUTFITS 

"Novo"  Gasoline  Engines,  Pumping  Outfits,  Hoists, 

Compressors,  etc. 

"Novo"  Engines  have  guaranteed  frost-proof  cylinder  heads 


MUSSENS  UMITED 


MONTREAL       QUEBEC— Pruncau  &  Co. 
WINNIPEG        TORONTO-H.  Turnbull  &  Co. 
VANCOUVER      COBALT   H.  L.  Usborne 


IMMEDIATE  SHIPMENT 

FROM  STOCK 


Rib  Bar 

We  have  a  good  stock  of  all  sizes  of 

Rib  Bars, 
Trussed  Bars 

and  other  products  for  reinforcing 
concrete. 

Get  our  quotation  before  purchasing 

TRUSSED  CONCRETE 
STEEL  CO. 

OF   CANADA,  LIMITED 

WALKERVILLE,  ONT. 

Montreal      -      Toronto      -  Winnipeg 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices  : 


Transportation  BIdg.,  MONTREAL 


Quebec 


St.  John  N.B. 


Cawthra  Mulock,  President 


Gordon  F.  Perry,  General  Manager 


NATIONAL   IRON  WORKS,  Limited 

Head  Office,  Works  and  Docks »— TORONTO 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments    MONTREAL,  TORONTO  and  PORT  ARTHUR 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


All'i  ii  M.iimi.u  nil  111^  L  iiinp;uiy 
American  Lead  rciicil  Comi>anv 
Amcriian  Well  \Vi>rks  ... 

.Xnglins  Limited   

Armstrong  Cork  Company 
Asphalt  &  Supply  Company 
Anlt  &  Wibort,'  Company  


Barber.  Frank  

B.  C.  Lumber  Conimissiom  r 

Beatty  &  Sons,  Limited.  M  4 

Black  Building  Supply  C  onipany      .  .")."> 

Blair  Conipany.  B   IS 

Boving    Hydraulic    &  Engineering 

Company  

Brandram-Henderson  Co   14 

Britncll  Company,  Limited  

Burlington  Steel  Company   1 

Byers  Machine  Co.,  John  F   8 


I  )..miiiiuii  .Si.\\(.r  I'ipc  Cimipaiiy   ...  1"' 

I  )i  uuiiiioii  Wire  Kope  Co   (>8 

l»niiliil)  Tin-  X-  Kul)l)er  Company  ... 
Iiiiiin  Wirr  (  ut  Lug  Brick  Co  

l'"..\ctcr  Miii.  Ldnipany   

I'osicr,  w.  r  

iM-ascr,  \V  


(iarl>li(ire.   John   J   54 

Gartshorc-Thonipson    I'ipc  &  I'^oun- 

dry  Company   57 

(lent  Company   

(iillis  &  (jcoghegan   5^ 

Goldie  &  McCulloch  Co   33 

Goodwin-Barsby  Company  

Goold,  Shapley  &  Muir  Company  . .  63 
Gray  C"onslruction  Co.,  John  V  


Noble,  Clarence  W   4 

Northern  Crane  Works   50 

Nova  .Scotia  Steel  &  Coal  Co  


Ornishy  Company,  A.  B  

( )nlario  Sewer  Pipe  Company  

Ontario  Wind  Engine  &  Pump  Co.  5'J 


I'aeific  Coast  Pipe  Company   57 

Paterson  Mfg.  Company   53 

I'edlar  People   ?,9 

rellelier  iK:  Fils,  Edouard  

I 'ill  sliurgli-DesMoines  Steel  Co  

I 'on  t  if  ex,  Bryan   64 
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C.P.R.  Subway,  Yonge  Street,  North  Toronto 


Our  Record  with  the  C.P.R. : 

In  1910  we  built  the  Parkdale  Station,  at  a  cost  of   $12,000.00 

In  1911  we  built  the  Guelph  Station,  at  a  cost  of   21,000.00 

West  Toronto  Car  Shops,  at  a  cost  of   19,500.00 

In  1912  we  built  Jane  Street  Subway,  West  Toronto,  at  a  cost  of   20,500.00 

Runnymede  Road  Subway,  West  Toronto,  at  a  cost  of  . .  .  19,000.00 

In  1914  we  built  Davenport  Road  Subway,  North  Toronto,  at  a  cost  of  . .  .  45,000.00 

Spadina  Road  Subway,  North  Toronto,  at  a  cost  of    35,000.00 

Rowland  Avenue  Subway,  North  Toronto,  at  a  cost  of . .  . .  35,000.00 

Bathurst  Street  Subway,  North  Toronto,  at  a  cost  of.  ..  45,000.00 

Concrete  Retaining  Wall  and  Trestle,  North  Toronto,  cost  22,000.00 

In  1915  we  built  Yonge  Street  Subway,  North  Toronto,  at  a  cost  of   145.000.00 

In  1916  we  built  Ice  House  at  Trenton,  Ont.,  at  a  cost  of   6,000.00 

Fences  at  North  Toronto,  at  a  cost  of   4,000.00 

Station,  Freight  Sheds,  etc.,  Camp  Borden,  at  a  cost  of  ....  45,000.00 

Station  at  Ypres,  Ont.,  at  a  cost  of   3,000.00 

Ticket  Office  at  Union  Station,  Toronto,  at  a  cost  of   2,500.00 

Total  work  done  in  7  years   $480,000.00 
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Bank  of  Commerce  Bldg., 
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Standard  Turnbuckles 


Made  in  Canada 
All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 

Limited 

Welland,  Ontario 


Blair  Concrete  Pipe 


We  use  only  the  finest 
grade  materials  in  all  our 
work.  Clean,  sharp  sand 
and  high-grade  cement. 
Gravel  sorted  and  crushed 
in  our  own  plant.  After 
thorough  mixing",  the  con- 
crete is  power  tamped,  to 
ensure  great  density.  Pipe 
is  then  allowed  to  set  for 
72  hours  in  vaporizing 
chambers,  with  automatic 
sprinklers,  giving-  the  pipe 
great  hardness.  We  make 
large  sizes  of  pipe  in  our 
portable  plant  at  the  place 
where  they  will  be  used. 
We  also  have  a  special 
feature  in  our  continuous 
reinforced  concrete  pipe. 

Write  to-day  for  further 
details  and  prices. 


B.  Blair  Company,  Limited 


WOODSTOCK 


ONTARIO 
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Gonstruction  Methods  at  Government 
Institution 

TUK  Provincial  Ci( )vc'riiincnl  Hospital  for  the 
Iti.sane  at  Whitby,  of  which  a  descriptive  article 
covering  the  main  constrnction  features  occupies 
a  prominent  place  in  this  issue,  offers  striking 
ev  idence  of  the  radical  program  of  social  reform  whicli 
the  Ontario  Government  has  been  promulgating.  As 
previously  demonstrated  in  such  institutions  as  the 
Provincial  Reformatory  at  (iuelph,  this  government 
has  been  consistently  adhering  to  a  policy  of  provid- 
ing the  most  helpful  care  for  those  who,  through  mis- 
demeanor or  force  of  circumstances,  are  made  depen'l- 
ent  on  jjublic  care,  and  this  latest  effort  is  but  a  con- 
tinuance of  the  same  advanced  thought.  1'he  new 
Whitby  Hospital  aims  ultimately  to  jirovide  for  the 
requirements  of  the  mentally  afflicted  on  a  |)lan,  ukiih- 
adequately  worked  out,  it  is  believed,  than  ever  hcrctu- 
fore.  It  is  a  matter  of  no  little  pride  that  the  citizens 
of  Ontario  will  be  able  to  claim  an  institution  con- 
ceded to  be  unexcelled  anywhere  in  the  world  and 
which  in  its  arrangement  and  ecpiipmcnt  will  com- 
prise the  most  distinctive  improvements  that  iiavc  I)cen 


revealed  by  a  careful  study  of  existing  hospitals  and 
(lie  results  of  an  extensive  series  of  original  researches 
and  experiments. 

(ireat  credit  is  due  to  the  Provincial  Secretary's 
I  )epartment,  under  the  direction  of  wdiich  the  project 
was  carried  out,  for  its  foresight  and  wisdom  in  appre- 
liending  the  problems  which  insanity  treatment  in 
Ontario  involves,  and  credit  is  no  less  due  to  the 
architects  and  builders  for  the  care  Avhich  has  been 
exercised  in  the  solution  of  the  elaborate  mass  of 
details  connected  with  the  hospital.  No  eff'ort  has 
been  spared  to  secure,  appointments  and  equipment 
up-to-date  in  every  respect,  and  in  organization  and 
operation,  the  hospital  has  been  planned  on  the  broad- 
est lines  based  on  the  most  advanced  principles  and 
thought.  When  the  scheme  has  reached  the  complete- 
ness planned  by  its  originators,  a  distinct  step  will 
have  been  made  in  mental  hospital  design. 

*  *  * 

llowever  ])raiseworthy  may  he  the  sociological, 
medical  and  architectural  aspects  which  alone  combine 
l<i  make  this  institntion  a  hospital  of  first  rank,  it  is  in 
the  methods  of  constructiou  and  erection,  no  less  com- 
niendal)le,  we  believe,  that  the  readers  of  the  Contract 
Ivecord  are  more  particularly  interested.  Tt  is  a  char- 
acteristic feature  of  the  Provincial  Governinent  work- 
that  it  uniformly  houses  its  institutions  in  buildings 
of  a  distinctive  character,  both  from  an  architectural 
and  contracting  point  of  view.  At  Whitby,  the  build- 
ings are  full  of  progressive  and  unusual  ideas,  not  only 
as  regards  equipment  but  also  as  to  materials  of  con- 
struction and  their  assembly.  With  the  object  of 
presenting  matter  of  constructional  interest,  we  have, 
in  this  article,  endeavored  to  bring  to  the  forefront  a 
few  of  the  practical  methods  that  have  proved  out- 
standing features  of  the  work. 

To  any  observer  of  the  undertaking,  lay  and  pro- 
fessional alike,  the  most  impressive  aspect  of  the  pro- 
ject is  the  methods  of  erection,  handling  and  trans- 
portation, which  are  carried  out  to  lengths  rarely  at- 
tempted in  buildings  of  this  character.  The  selection 
of  plant,  methods  and  equipment  has  been  performed 
with  infinite  study  and  ingenuity,  and  a  perusal  of  the 
article  will  justify  the  claim  that  the  methods  of  con- 
struction are  marked  with  an  outstanding  originality. 

*  *  * 

The  value  of  Government  organization  has  been 
shown  at  its  best.  Practically  every  detail  of  the  work 
has  been  carried  out  under  government  suj)ervision, 
with  labor  under  government  control  and  in  man}- 
instances  with  materials  of  government  manufacture. 
.\  matter  deserving  especial  praise  is  the  vast  amount 
of  original  experimental  and  research  work  in  connec- 
tion with  the  development  of  the  scheme  and  the  pro- 
duction of  the  constructional  materials.  Careful 
studies  were  carried  out  <ni  a  nuillitude  of  details  al- 
most too  long  to  elaborate.  Another  marked  feature 
has  been  the  degree  to  which  detailed  office  study  has 
been  carried.  Efforts  were  made  to  have  as  little  un- 
certainty as  possible  in  the  field  and  with  this  end  in 
view,  office  studies  were  carried  out  to  an  endless  de- 
gree to  eliminate  field  design.  Proof  of  the  efficacy  of 
this  idea  is  shown  in  the  reasonable  building  costs. 

One  matter  of  inestimable  value  has  been  the  verv 
effective  cost  system  that  has  been  applied.  The  cost 
of  every  class  of  work  has  been  carefully  calculated 
and  tabulated  as  soon  as  that  work  was  finished.  'I'lu- 
result  is  that  not  only  has  the  government  an  inter- 
esting collection  of  cost  data,  but  the  information 
gathered  on  a  particular  class  of  work  lias  resulted 
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ol'tcn  in  a  considerable  reduction  in  llio  oosl  of  finilKr 
work  of  the  same  kind.  As  an  exaniiilo,  the  cost  ol 
a  particnhir  type  of  siilewalk  was  estinuitcd,  but  alU m 
layini;  500  scjuare  feet  tbe  unit  costs  of  the  work  won.' 
iletermined  and  found  to  be  considerably  hit;her  than 
the  estimate.  Before  the  construction  was  continued, 
the  UK'thods  of  work  were  analyzed  and  revised,  with 
the  result  that  in  the  remaining  work  the  cost  was 
brought  down  to  the  original  estimate. 

'i'lie  above-mentioned  characteristics  give  only  tlic 
barest  outline  of  the  initiative  that  has  been  displayed 
on  this  work.  'I'hey  are  taken  up  in  greater  elaborate- 
ness, with  other  matters  of  i)rinio  interest,  in  the  ar- 
ticle referred  to.  There  are  undoubtedly  many  valu- 
able hints  that  can  be  drawn  from  the  work,  and  above 
all.  an  indication  is  given  of  the  extent  to  which  Can- 
adian manufacture  can  go  in  the  i)ro(lncti(in  of  ma- 
terials never  made  here  before. 

*       *  * 

Conditions  arising  since  the  war  broke  out  com- 
bined with  the  greatly  increased  cost  of  labor  and  ma- 
terials have  produced  difficulties  in  financing  such  a 
large  institutioii.  On  this  account  there  has  been  a 
tendency  to  reduce  the  appropriations  and  carry  out 
the  scheme  on  less  extensive  and  less  liberal  lines.  In- 
deed, there  are  some  persons,  fortunately  not  many, 
who  are  inclined  to  resent  further  expenditures,  and 
w  ho.  under  a  misconception,  believe  the  institution  in 
its  existing  condition  to  be  able,  adequately  and  effect- 
ively, to  serve  the  aims  its  instigators  had  in  view. 
C^ne  other  matter  has  apparently  supported  their 
ideas.  The  fact  that  the  buildings  already  erected 
have  been  taken  over  by  the  Militia  Department  for 
military  purposes  has  been  construed  as  an  oppor- 
tunity to  cease  further  operations.  Nothing,  how- 
ever, is  more  likely  to  detract  from  the  essential 
and  basic  principle  that  will  govern  the  scheme's  use- 
fulness. Particular  emphasis  must  be  laid  on  the  fact 
that  the  hf)spital  is  unfinished  ;  that  portion  of  it  al- 
ready completed  is  but  the  groundwork  for  a  wider  de- 
velopment. What  remains  to  be  constructed  is  be- 
yond everything  else,  the  essential  part  and  so  inti- 
mately are  the  various  elements  correlated  that  the 
omission  of  one  limits  the  usefulness  of  all  the  others. 
What  must  be  clearly  realized  is  that  it  is  not  the 
cottage  principle  that  makes  the  Whitby  Hospital 
distinctive.  There  are  dozens  of  cottage  hospitals 
throughout  the  world,  not  taking  second  place  by 
any  means  to  that  at  Whitby.  What  forms  the  dis- 
tinguishing characteristic,  how^ever,  is  the  carrying  of 
the  hospital  idea  into  all  the  buildings.  The  fact  that 
the  institution  is  a  hospital  and  not  a  mere  group  of 
houses  is  the  central  idea,  and  with  a  realization  of 
this  there  have  been  incor])orated  into  even  the  cottages 
hospital  features  coupled  wnth  hospital  organization 
and  operation.  The  main  hospital  units,  however,  re- 
main to  be  built.  The  opportunities  for  specialized 
medical  treatment  and  research  investigations  are  to 
be  offered  in  the  buildings  of  the  hospital  centre,  which 
have  not  yet  been  constructed.  W^ithout  them,  the 
full  value  of  the  hospital  will  not  have  been  realized. 
The  work  already  done,  excellent  as  it  may  appear,  is 
but  a  cog  in  a  large  wheel ;  it  is  as  .good  as  useless 
until  the  Avhole  is  intact. 


Dr.  J.  G.  Davidson,  of  the  University  of  British 
Columbia,  in  co-operation  with  Lloyd  L.  Davis,  of  the 
University  of  Washington,  has  discovered  a  process 
of  distilling  sawmill  waste  whereby  it  is  believed  that 
thousands  of  dollars  will  be  saved. 


Kngineers  Combining  for  Government 
Service 

IN  the  last  issue  of  the  Contract  Record  under  t\v' 
lieading,  "The  ICngineer's  Opportunity  for  Patri- 
otic Service,"  we  reported  an  open  meeting  that 
had  been  held  at  the  Engineers'  Club  in  Toronto 
of  members  of  the  local  branches  of  all  the  technical 
societies  represented  in  that  city.  At  that  inaugural 
meeting  a  committee  was  appointed  composed,  in  the 
main,  of  one  member  each  from  the  various  technical 
organizations  having  members  in  Ontario.  These 
gentlemen  consented  to  act  subject  to  the  ratification 
of  their  appointment  by  the  individual  organizations. 

This  committee  met  on  Tuesday  evening,  January 
2,  and  discussed  at  length  various  lines  of  action  that 
seemed  to  offer  promise  of  real  and  useful  results  in 
the  way  of  hastening  our  victory  in  the  war.  Profes- 
sor y.  C.  McLennan,  who  is  also  a  member  of  the 
recently  appointed  Industrial  Research  Advisory  Coun- 
cil, outlined  the  work  that  body  is  planning  and  ex- 
pressed the  belief  that  the  committee  of  engineers 
could  work  best  through  this  Advisory  Council,  at 
least  for  the  present.  This  plan  commended  itself  to 
the  committee  and  in  all  probability  developments  will 
follow  along  that  line. 

h'or  the  purpose  of  expediting  the  work  of  the 
connnittee,  two  sub-committees  were  named,  (1)  to 
draft  a  set  of  by-laws,  and  (2)  to  check  up  lists  of 
technical  men  in  the  Dominion.  A  motion  was  also 
passed  authorizing  the  secretary  to  communicate  with 
all  the  technical  societies  outside  of  Toronto,  suggest- 
ing that  they  take  action  similar  to  that  of  the  Toronto 
engineers.  Already  as  we  go  to  press  the  secretary 
advises  that  a  number  of  replies  have  been  received, 
all  endorsing  the  movement.  It  is  believed  that  the 
whole  engineering  profession  in  Canada  will  stand 
solidly  behind  the  plan,  in  which  case  it  is  certain 
that  the  movement  must  become  a  force  in  the  war 
to-day  and  in  the  development  and  government  of 
otn-  country  in  the  future. 

'J'liis  matter  is  worthy  of  the  attention  of  every 
engineer  in  Canada,  and  it  is  urged  that  each  and 
every  member  of  the  profession  take  a  personal  in- 
terest in  furthering  the  scheme.  The  secretary  of  the 
Toronto  committee  is  Mr.  Wills  Maclachlan,  Excelsior 
Life  Building,  Toronto,  who  will  be  glad  to  receive 
suggestions  or  communications  to  place  before  the 
joint  committee. 


An  Architectural  Commission  in  Westmount 

In  May  last  the  City  of  Westmount  appointed  an 
architectural  commission  to  consider  all  building  plans. 
The  commission  consisted  of  Messrs.  J.  S.  Archibald, 
chairman  ;  Robert  Findlay,  H.  D.  Macfarlane.  and  D. 
Norman  Mac  Vicar,  who  gave  their  services  free.  The 
object  was  to  improve  the  beauty  of  the  city  from  the 
architectural  point,  the  commission  having  power  to 
regulate  the  exterior  appearance,  height,  etc.,  of  all 
houses,  pu])lic  buildings,  etc.,  and  to  examine  the  plans 
submitted.  An  appeal  to  the  council  may  be  made 
from  the  decision  of  the  committee,  which  meets 
weekly.  The  work  of  the  committee,  savs  Alderman 
Shepherd,  has  proved  of  great  value,  and  is  likely  to  be 
more  so  in  view  of  the  fact  that  a  large  amcnuit  of  land 
is  available  for  building.  A  vote  of  thanks  to  the  com- 
mission has  been  passed  by  the  council. 


Canada's  exports  of  forest  products  for  I'Mf^  were 
valued  at  $53,899,809. 
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Municipal  Waste  Disposal  Plants 

Recent  Developments  in  Design — New  Reduction  Process  that  Obviates 
Objectionable   Features   of   Older   Methods   and   Gives  Superior  Results 

■   By  Giistave  R.  Tuska*   '  


THE  following  paper,  presented  recently  before 
the  engineering  section  of  the  American  Asso- 
ciation for  the  Advancement  of  Science,  dis- 
cusses the  important  considerations  in  the  con- 
struction of  municipal  waste  disposal  plants  and,  more 
particularly,  the  imjn-oved  processes  that  have  been 
developed  for  handling  such  wastes,  as  exemplified  in 
the  new  plant  now  being  built  for  the  reduction  of  the 
garbage  of  New  York  City.  Comparisons  are  made 
with  older  processes  as  regards  both  methods  employed 
and  results  secured.  Objections  to  former  methods 
with  the  advantages  and  disadvantages  of  the  new  pro  - 
cess are  presented  from  both  sanitary  and  commercial 
aspects : 

The  growing  public  interest  in  the  general  recovery 
of  by-products  heretofore  wasted  and  in  the  effort 
to  avoid  the  destruction  of  any  useful  materials  has 
been  especially  evident  in  the  discussion  on  the  dis- 
posal of  municipal  waste.  This  interest  has  naturally 
been  extended  not  only  to  the  processes  and  methods 
used  in  the  disposal  of  such  wastes,  but  also  to  the' 
matter  of  the  ownership  of  such  plants — that  is,  whe- 
ther they  are  to  be  municipally  or  privately  operated. 

From  the  standpoint  of  the  public,  however,  every 
consideration  in  the  design  and  construction  of  such 
plants  should  be  subordinated  to  the  question  of  their 
being  built  and  operated  according  to  the  most  sani- 
tary methods.  The  first  cost  of  the  plant  and  its  cost 
of  operation  should  only  be  considered  after  the  ques- 
tion of  sanitation. 

The  munici])al  wastes  above  referred  to  consist  of 
ashes,  rubbish  and  garbage.  In  the  matter  of  the 
handling  of  the  ashes  and  rubbish  there  have  been  no 
marked  improvements  during  the  last  few  years.  "Fill- 
ing in"  with  the  ashes  and  incineration  of  the  rubbish 
still  continue  to  be  the  best  methods  when  these  ma- 
terials are  handled  separately.  When  they  are  dis- 
posed of  in  combination  with  the  garbage,  high  tem- 
perature destructors  are  used.  Except  in  the  matter 
of  some  of  the  details  of  the  design  and  operation  of 
these  destructors,  there  have  been  no  important  im- 
])rovements  made  during  the  last  few  years. 

Methods  of  Garbage  Disposal 

As  to  the  disposal  of  the  garbage  of  large  muni- 
cipalities, two  methods  in  the  main  are  used.  First, 
disposal  in  the  high  temperature  destructor  fvn-naces 
referred  to  above,  and  second,  dis|)osal  by  reduction 
]irocesses,  in  the  course  of  which  there  arc  recovered 
from  the  garbage,  grease  and  low  grade  ammoniates, 
both  of  which  materials  are  of  considerable  commercial 
value.  It  is  in  the  methods  of  reduction  for  the  handl- 
ing of  garbage  that  the  greatest  improvements  have 
been  made  in  the  last  few  years.  Formerly,  where  suc- 
cessful reduction  processes  were  used,  they  were  onlv 
of  two  types — one,  where  the  garbage  was  mechanic- 
ally dried  in  hot  air  furnaces  and  the  grease  then  ex- 
tracted by  means  of  a  chemical  solvent  and  the  materi- 
al then  re-dried  so  as  to  produce  a  commercial  product ; 
second,  where  the  garbage  was  digested,  pressed'  and 

*  Consulting  Engineer,  New  York,  and  I.ccturer  on  Municipal  Waste 
Disposal,  Colunibi.a  University. 


mechanically  dried,  the  grease  being  extracted  partly 
by  pressing  and  partly  by  degreasing  with  chemical 
solvents. 

These  processes  have  been  in  use  in  all  large  United 
States  cities  where  reduction  of  garbage  has  been  fol- 
lowed, and  in  almost  every  case  strong  objections  have 
been  raised  to  the  operation  of  such  plants  on  account 
of  the  nuisance  created.  The  main  objections  to  these 
plants  have  arisen  from  the  gases  produced  in  the 
destruction  of  the  garbage  and  from  the  gases  dis- 
charged in  the  drying  processes  used  in  these  plants. 

A  New  Reduction  Process 

To  obviate  these  objections  a  new  reduction  pro- 
cess has  lately  been  evolved.  The  operation  of  this 
process  is  as  follows : — The  raw  garbage  is  ])laced  in 
a  closed  tank  which  is  sealed  air-tight.  This  tank  or 
reducer  is  constructed  with  jacketed  walls  and  jacket- 
ed bottom.  Into  these  jackets  the  steam  which  is 
used  in  the  reduction  of  the  garbage  is  delivered,  these 
jackets  being  so  designed  that  it  is  impossible  under 
proper  operation  for  the  steam  to  enter  the  tank  or 
come  in  contact  with  the  garliage.  In  the  interior  of 
this  tank  there  is  an  agitating  device  operated  bv 
power  from  the  exterior.  When  the  ])roper  charge 
of  garbage  has  been  placed  in  the  reducer  and  thr 
covers  placed  thereon,  the  tanks  are  sealed  and  the 
solvent  is  pumped  into  the  reducer  and  steam  admit- 
ted to  the  jacketed  walls.  The  heat  from  the  steam 
which  is  transmitted  to  the  garbage  through  the  walls 
of  the  reducer  causes  the  evaporation  of  the  solvent 
and  the  water  in  the  garbage. 

Garbage  is  usually  composed  of  over  seventy-five 
per  cent,  by  weight  of  water.  The  steam  heat  vajior- 
izes  the  solvent  and  the  water  from  the  garbage  and 
these  mixed  vapors  are  drawn  off  from  the  reducer  to 
the  condenser.  The  economy  in  this  method  of  evaj)- 
oration  rests  on  the  fact  that  water  is  vajiorized  at  a 
lower  temperature  when  evaporated  with  a  solvent 
having  a  low  boiling  ])oint  than  when  evaporated  with- 
out such  solvent. 

Extraction  of  the  Grease 

The  mixed  vapors  of  the  solvent  and  llic  water 
while  in  the  condenser  are  there  condensed  to  a  litpiid 
state  and  the  water  and  solvent  together  are  conx  cN  cd 
to  a  closed  tank.  Owing  to  the  solvent  being  of 
lighter  specific,  gravity  than  the  water,  the  solvent 
and  the  water  are  separated  by  gravity,  the  solvent 
rising  to  the  top  from  where  it  is  draw'n  back  to  the 
storage  tanks  and  then  pumped  hack  to  the  reducers 
and  used  over  and  over  again.  The  condensed  water 
which  has  been  largely  diluted  owing  to  the  jet  con- 
densers used,  is  discharged  into  sewers  or  wuiterways. 

When  the  garbage  has  been  thoroughly  dried 
this  method,  the  solvent  is  pumiced  into  the  i-educeV 
and  dissolves  the  grease.  The  solvent  with  the  grease 
is  drawn  off  into  a  closed  tank  or  evai)orator,  iieated 
by  steam  pipes,  the  steam  being  kei)t  sei)arated  from 
the  grease.  The  solvent  therein  is  evaporated  and 
carried  to  a  condenser  and  again  liciuefied  and  carried 
to  the  storage  tanks  to  be  used  again,  .\fter  the  grease 
has  been  extracted  from  the  gjirbage  in  the  rtMlucer, 
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it  is  further  dried  by  means  of  the  steam  in  ilu-  jai  ki  Ud 
walls  and  is  lunv  in  the  form  of  do-uroascd  jiarbaj^A' 
tanka^^e  which  is  used  for  fertili/rr  |>ur|)osos  after  be- 
ing ground  and  screened. 

Leakages  Impair  Proper  Operation 
It  will  be  M'cii  from  the  above  descri|)lioii  ol'  thr 
process  that,  if  there  are  any  leakages  or  veins  in  an\ 
of  the  tanks  or  piping  where  tlie  solvent  is  handled, 
nu>re  or  less  of  the  solvent  is  lost,  and  thereby  a  sub- 
stantial additional  expense  is  iniposeil  upon  the  opera- 
tion of  the  system.  It  is  c\  idem,  therefore,  that  it  is 
to  the  tinancial  interest  of  the  owner  of  the  jdant  to 
see  that  it  is  i>roperly  C)i)erated.  l-'urthermore.  under 
this  system  the  garbage  is  at  no  lime  brought  in  con- 
tact with  the  atmosphere,  from  tlie  time  of  its  original 
entrance  into  the  reducer  until  after  over  twelve  hours 
i>f  cooking;  it  is  finally  discharged  tliorcfrom  as  finished 
products,  dried,  sterile  and  practically  odorless.  These 
finished' |)roducts  are  grease  and  tlu'  tankage  above  re- 
ferred to. 

Elimination  of  Odors  and  Gases 
It  will  be  seen  frcim  the  above  description  that  tlie 
process  is  one  of  straight  dc-hydration  and  from  the 
time  that  the  material  is  at  the  boiling-point,  no  ftu-- 
ther  chemical  action  in  the  material  takes  place.  No 
process  of  "ditjestion"  occurs  and  therefore  the  odors 
and  gases  incidental  to  such  a  ])roccss  arc  not  created 
Only  the  volume  of  gas  contained  in  the  raw  material 
is  driven  out  and  only  the  essential  oils  of  an  extreme- 
ly volatile  nature  are  carried  over  in  the  current  of 
steam  and  solvent  vapf)r  evolved.  That  little  or  no 
conversion  takes  ])lace  in  the  operation  is  shown  by 
the  fact  that,  in  the  de-h\drated  material  obtained  at 
the  end  of  the  operation,  there  exists  ])ractically  the 
same  amount  of  unconverted  sl:archy  bodies  as  existed 
in  the  garbage  at  the  time  of  its  entrance  into  the  re- 
ducer. 

The  condensed  water  contains  all  the  gases  evolved 
and  has  when  fresh  a  sliglil  odor  (if  tbc  mixed  essential 
oils.  Some  traces  of  alcohol  are  detected  in  the  efflu- 
ent and  a  very  small  quantity  of  fixed  oils  is  carried 
over.  Any  ammonia  evolved,  if  it  has  escaped  the 
acid  in  the  garbage,  is  neutralized  by  acid  carried  over 
in  the  vapor.  Whatever  albuminoid  ammonia  exists  in 
the  eififluent  is  carried  over  by  mechanical  entrainment 
as  dust  particles  during  the  steaming  out  of  the  solvent. 

The  effluent  from  this  process  consists  of  almost 
pure  water,  this  w^ater  being  the  condensed  moisture 
drawn  from  the  reducer  while  the  garbage  is  being- 
treated  and  from  which  the  solvent  has  been  extracted 
as  completely  as  possible.  The  effluent  is  cold  and 
gives  forth  no  steam  or  vapor  and  is  practically  odor- 
less, and  as  a  result  can  have  no  undesirable  effects 
when  run  into  a  large  body  of  water. 

The  only  other  possible  source  of  odor  during  the 
entire  reducing  operation  would  be  from  the  (xlor  con- 
tained in  the  air  and  gases  mechanically  included  in 
the  green  garbage  prior  to  its  entrance  into  the  re- 
ducer. These  gases,  plus  the  air  in  the  reducer  itself 
at  the  time  of  filling,  are  driven  out  by  the  first  rush 
of  solvent  vapor.  The  entire  volume  of  such  gases  is 
so  small  that  no  objectirmable  condition  can  be  created 
by  their  discharge. 

Tankage  is  Inoffensive 
-As  regards  any  odor  from  the  tankage,  when  this 
material  is  taken  out  from  the  reducer,  it  is  in  a  dry 
condition  and  quite  warm,  and  when  it  is  first  exposed 
to  the  atmosphere,  there  is  momentarily  a  slight  odor 
'-f  dried  materia!  best  described  as  a  smell  .of  stale 


i^ini^erbrcad,  due  to  the  essential  oils  rising  from  the 
material  when  hot.  No  gases  are  generated,  and  this 
odor  lasts  only  during  the  period  of  em])tying  of  the 
reducer  and  is  not  offensive  nor  i)crce])tible  outside  the 
building. 

It  will  be  seen  that  in  the  operation  of  garbage 
treatment  by  this  process  there  is  no  period  of  gas 
L^eneration  and  no  large  volumes  of  decomposition 
and  condjustion  gases  given  of¥  as  in  digestion  and 
drying.  There  is  therefore  no  necessity  for  condens- 
ing, washing  or  tra])ping  odors  or  gases. 

A  further  improvement  has  also  been  made  in  the 
solvent  emi)loyed  in  the  de-greasing  process.  Hereto- 
fore, gasoline  has  been  used  for  this  purpose,  but  it  has 
been  proven  that  a  more  economical  operation  and 
elimination  of  the  danger  of  ex]^losions  is  obtained  by 
the  use  of  a  kerosene  distillate,  obtained  by  the  treat- 
ment of  ordinary  kerosene  in  a  vacuum  still. 

Higher  Operating  Cost  Offset  by  Superior  Results 

The  cost  of  a  plant  operating  on  the  above  system 
is  from  twenty-five  to  fifty  per  cent,  more  expensive 
than  one  on  the  digestor  system.  The  cost  of  opera- 
tion ])er  ton  of  garbage  by  this  system  is  also  consider- 
ably higher  than  by  the  digestor  system,  the  labor 
cost  being  about  the  same  but  the  cost  for  fuel  and 
solvent  being  considerably  greater.  As  against  this 
increased  cost,  we  have  superior  sanitary  advantages 
and  a  considerably  greater  value  of  recovered  pro- 
ducts. By  the  use  of  this  process  a  larger  grease  re- 
covery is  obtained,  also  a  more  valuable  tankage. 
Where  the  digestor  system  is  employed,  the  potash 
contained  in  the  vegetable  fibre,  being  soluble,  is  lost 
in  the  discharged  water.  With  this  process,  it  remains 
in  the  tankage  amounting  to  over  one  per  cent,  by 
weight  in  the  dried  product. 

Furthermore,  with  the  digestor  system  the  largest 
portion  of  the  water  contained  in  the  garbage  is  re- 
moved by  pressing.  This  water,  discharged  from  the 
1)resses,  carries  eight  per  cent,  of  solids  by  Aveight  and 
is  the  most  valuable  for  fertilizer  purposes  as  it  con- 
tains all  of  the  ammonia  and  potash  which  is  water 
soluble.  All  such  material  is  recovered  by  this  pro- 
cess. Furthermore,  with  the  digestor  system  Avhere 
direct  heat  dryers  are  used,  there  results  a  large  loss 
of  solids  (tankage,  grease  and  fibrous  material),  aver- 
aging about  twenty  per  cent,  of  the  total  weight  of 
tankage  fed  into  the  dryer.  This  loss  is  due  to  carbon- 
ization of  the  materials  named  and  results  in  various 
r)d6rs  and  gases.  This  loss,  wath  the  resultant  gases, 
is  avoided  by  this  process. 

The  Largest  Plant  in  the  World 

The  practical  operation  of  this  system  has  been 
demonstrated  by  the  plants  handling  the  garbage  for 
the  cities  of  Los  Angeles,  California,  and  New  Bedford, 
Mass.,  and  in  the  new  plant  now  being  constructed  for 
the  handling  of  the  garbage  of  the  city  of  New  York 
this  improved  process  will  be  employed.  The  New 
York  city  plant  will  have  a  capacity  of  over  two  thous- 
and tons  of  garbage  per  day  and  will,  therefore,  be 
the  largest  of  its  kind  in  the  world.  Its  construction 
will  be  of  further  interest  in  view  of  the  fact  that  every 
possible  improvement  in  the  handling  of  garbage  w^ill 
be  installed  so  as  to  enable  the  disposition  of  the  gar- 
bage to  be  made  in  the  most  sanitary  manner. 

T-^urther  im])rovements  have  been  planned  in  the 
transportation  of  the  garbage  to  the  plant.  The  barges 
in  which  the  garbage  will  be  transported  will  be  so 
constructed  that  all  water,  drained  from  the  garbage 
in  transit,  will  be  collected  in  a  special  closed  tank 
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located  at  one  end  of  the  barge.  On  the  arrival  of  the 
barge  at  the  plant  these  tanks  will  be  automatically 
enij)tied  by  attaching  a  steam  connection  thereto, 
steam  pressure  blowing  the  drained  water  to  tanks  on 
shore,  the  steam  also  so  acting  as  to  disinfect  the  tanks. 
While  in  transit,  the  barges  will  be  covered  by  speci- 
ally treated  waterproof  covers,  so  attached  so  as  to 
prevent  the  discharge  of  any  of  the  garbage  from  the 
barges. 

Method  of  Handling  the  Garbage 

.\  canvas  apron  will  extend  from  the  barge  to  the 
ildck  to  prevent  any  of  the  garbage  falling  in  the  water 
thuM'ng  the  imloading  of  the  barge.    This  apron  is  so 


designed  that  it  will  automatically  move  with  the 
barge  when  the  same  is  moved  along  the  bulkhead  to 
bring  the  various  portions  of  the  load  under  the  hoist. 

All  conveyors  in  the  plant  handling  raw  garbage 
are  of  the  closed  type  to  minimize  the  discharge  of 
gases  into  the  atmosphere. 

From  the  above  description  it  is  evident  that  the 
introduction  of  this  improved  ])rocess  in  ])lants  de- 
signed for  the  handling  of  municipal  waste  althougli 
more  expensive  in  first  cost  and  cost  of  operation,  in- 
sures a  thoroughly  sanitary  disposal  of  such  wastes, 
obviates  nuisances  and  obtains  a  maximum  recovery 
of  commercial  products. 


Bituminous   Mortars  for   Pavement  Fillers 

Pitch-sand  and  Asphalt-sand  Mastics  for  Use  in  Joints  of  Stone  Block, 
Brick  and  Wood  Block  Roads — Proper  Proportioning  and  Application 

  By  Philip  P.  Sharpies*   — 


M.VNY  different  joint  fillers  have  been  experi- 
mented with  in  the  attempt  to  make  street 
navements  of  the  block  type  waterproof. 
When  stone  block  and  brick  pavements  were 
lirst  constructed  the  blocks  were  laid  on  a  sand  cush- 
ion and  the  ioints  were  filled  with  sand  or  with  gravel 
and  sand.  But  later,  when  a  concrete  base  was  fur- 
nished, it  was  found  that  a  better  joint  filler  was  neces- 
sary, and  the  gravel-pitch  joint  was  introduced.  This 
was  simply  a  joint  into  which  gravel  was  swept  until 
il  was  fidl,  then  ]3itch  (coal  tar)  was  poured  in  in  sufifi- 
cient  (piantity  to  fill  the  voids  and  make  a  waterproof 
joint.  In  the  case  of  brick  pavements  the  joints  were 
iilk'd  with  a  straight-run  coal  tar  pitch  without  the 
addition  of  sand  or  gravel. 

These  earlier  block  pavements  had  joints  that  aver- 
aged three-quarters  of  an  inch  in  width.  It  was  a  sim- 
])le  matter  to  sweep  gravel  into  such  joints.  With  the 
advent  in  1911  in  New  York  of  the  carefully-dressed 
yranite  blocks,  the  joints  of  which  were  less  than  one- 
half  inch,  came  the  necessity  for  some  means  of  filling 
tile  joints  other  than  with  gravel. 

John  A.  Brodic,  city  engineer  of  Liverpool,  Eng- 
land, had  already  solved  the   problem   by  using  his 
Pitchmac  mortar  for  joint  filler,  and  in  191v3  a  pitch- 
•^nnd  mortar  was  used  in  New  York  for  the  first  time. 

Specifications  for  Pitch-Sand  Mastic 

After  three  years  of  successfid  use  in  New  York 
ihe  .American  Society  of  Municipal  ltnj)rovements,  at 
I  he  1916  meeting,  adopted  the  following  s])ecification 
covering  pitch-sand  mastic  : 

"The  joint  filler  used  shall  he  the  paving  pitch  hereafter 
described,  thoroughly  mixed  with  as  much  hot,  dry  sand  as 
the  pitch  will  carry,  but  in  no  case  shall  the  volume  of  the 
sand  exceed  the  volume  of  the  pitch.  The  sand  shall  be 
fine  and  clean,  and  all  of  it  shall  pass  a  20-mcsh  screen.  It 
shall  be  heated  to  a  temperature  of  not  less  than  300  degs.  F. 
nor  more  than  400  degs.  F.  and  shall  be  between  these  limits 
when  mixed  with  the  paving  pitch. 

"The  paving  pitch  shall  be  heated  ir.  kettles  properly 
equipped  with  an  approved  thermometer,  which  shall  register 
tlie  temperature  of  the  pitch. 

"The  mixture  shall  be  flushed  on  the  surface  of  the 
blocks  and  pushed  into  the  joints  witli  suitable  tools,  re- 
flushing  or  re-pouring,  if  necessary,  until  (he  joints  remain 

*  Manager.  C.eneral  Tarvia  Department,  the  Harrett  Company  Now 
\  orU,  before  the  American  Association  for  the  Advancement  of  Science. 


permanently  filled  flusli  witli  the  surface  of  the  |)avemeiit. 
As  little  as  possible  of  the  mixture  shall  be  left  on  the  surface. 

"The  tar  pitch  shall  coinply  with  the  following  require- 
ments : — 

(a)  It  sliall  have  a  specific  gravity  Ijctwecn  }.2:\  and 
1.33  at  00  degs.  F. 

(h)  It  shall  have  a  melting  point  between  11.")  and  i:i.-> 
(legs.  F.  determined  by  the  cube  method  in  water. 

(c)  It  shall  contain  not  less  than  20  per  cent,  nor  more 
than  3.5  per  ceiU.  of  free  carbon  insoluble  in  liot  l)enzol  or 
chloroform, 

fd)  It  shall  contain  not  more  than  one-half  per  cciU. 
of  inorganic  matter. 

(e)  It  shall  be  free  from  water. 

(f)  It  shall  have  a  ductility  of  not  less  than  sixty  centi- 
meters at  77  degs.  F. 

"The  tar  pitch  shall  be  used  on  the  work  at  a  tempera- 
ture of  not  less  than  S.'iO  degs.  F.  and  shall  at  no  time  1k> 
heated  above  335  degs.  F. 

"It  shall  be  delivered  where  directed  by  the  engineer  in 
lime  to  allow  for  examination  and  analysis. 

"In  applying  the  filler,  care  shall  be  taken  that  the  pavers 
are  closely  followed  by  the  filler  gang,  and  in  no  case  shall 
(he  paving  be  left  over  night,  or  when  work  is  stopped, 
without  the  filling  of  the  joints  being  com])Ieted.  Tn  case 
rain  stoi)S  the  filler  gang  before  its  work  is  finished,  the 
joints  shall  be  protected  Ijy  the  use  of  tarpaulins,  or  other 
means,  to  keep  out  water.  Under  no  circumstances  shall  tlie 
tiller  be  poured  into  wet  joints." 


Importance  of  Proper  Proportions 

The  first  work  in  New  York  was  done  in  191.1-14. 
About  100,000  sqiuire  yards  of  improved  granite  block 
I^avemeiit  were  filled  with  ])itch-sand  niaslic.  While 
the  specifications  called  for  a  mixture  of  the  two  ingre- 
dients in  equal  proportions  by  volutue.  "or  as  imicli 
sand  up  to  that  proportion  as 'the  pitch  will  carry,"  it 
■IS  probable  that  the  percentage  of  sand  actually  present 
in  the  inastic  was  not  over  thirty.  And  it  is  likely  that 
in  inany  instances  it  was  far  less  than  that.  Tt  is  cer- 
tain that  in  one  or  two  cases  not  over  5  per  cent,  of 
sand  was  present. 

The  presence  of  fine  material  in  any  mixture  stifYens 
the  inixture,  and  it  was  expected  that  the  sand  would 
.stiffen  the  i)itcli.  thus  making  it  more  stable  in  the 
joints.  .Vccordingly,  a  pitch  of  lower  melting  point 
llian  .Mdinarily  used  was  specified.  Where  a  sufficient 
(|uantity  of  sand  was  introduced  into  the  mix  no  trou- 
ble was  experienced,  and  the  streets  to-dav  are 
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ocUcnt  otmditiim.  \\  lure  iiisiirricicnt  s;iiiil  was  iiunr 
poratcd,  however,  tluTc  has  hecii  trtnibk'  with  tlu'  jiiuli 
rumiin.^  to  the  i;utters  in  tlu-  hot  siiiniin.r  wa  ithcr. 

Faulty  Methods  of  Mixing  and  Applying 
Tlie  fault  lay  in  tlu-  niannor  ot"  niixin-;  and  ai>|il\  in^ 
llie  tiller.  Originally  tlu-  niixtnrr  of  sand  and  jutcli 
was  made  in  a  small  bucket.  l)y  stirrin;^  with  a  slot 
ted  iron  paddle.  I'.ach  joint  was  (illod  indiviihially  by 
pt>uring  from  the  bucket.  Considerable  time  is  taken 
to  till  joints  in  this  way  and  the  sand  and  pitch  tended 
to  separate,  so  that  some  joints  wonld  bi-  lilled  witli 
nothing  hut  ]>itch,  and.  a  large  (piantitx  t>f  sand  woidd 
Ih'  left  in  the  bottom  of  the  bucket  wliich  the  workmen 
woidd  not  take  the  trouble  to  pom  oni  bnt  wonld 
leave  to  be  mixed  in  the  next  lot.  T\}v  result  was  that 
the  tiller  was  not  unif(^rml\  wlial  the  si:)ecifications 
called  for. 

In  1914.  in  Cleveland,  Ohio,  a  pitch-sand  mortar 
was  tried  out  on  brick.  It  was  carefully  mixed  and 
carefully  poured  and  the  result  was  very  satisfactory. 
\bout  forty  per  cent,  of  sand  was  the  average  in  the 
mixture.  Shortly  after  this,  the  joints  of  a  brick  paved 
alley  in  Columbus  were  filled  with  pitch-sand  mastic 
which  was  mixed  in  a  concrete  mixer.  Various  per- 
centages of  sand  were  tried,  and  it  was  found  that  two 
parts  of  sand  to  three  of  pitch  gave  the  best  results 
from  the  point  of  view  of  application.  A  half  and  lialf 
njixture  was  too  stifi'  to  successfully  apply.  The  sand 
was  not  very  fine  and  this  accounted  for  the  fact  that 
the  half  and  half  mixture  could  not  be  worked.  After 
a  year  and  a  half  the  joints  arc  all  full  of  the  mastic, 
and  the  alley  is  in  excellent  condition.  It  should  be 
noted  here,  however,  that  on  this  job  the  method  of 
pouring  the  joints  was  not  followed.  Instead,  the 
mastic  was  dumped  onto  the  brick  and  pushed  into 
the  joints  with  squeegees.  This  insured  the  filling  of 
all  the  joints.  It  also  insured  a  uniform  mastic.  There 
is  no  opportunity  for  the  sand  to  settle  out  of  the 
l)itch  as  there  is  when  the  joints  are  poured  individu- 
ally. 

Asphalt-Sand  Mastics 
While  this  work  w^as  going  on  in  Cleveland  and 
contiguous  territory,  New^  York  w^as  trying  the  experi- 
ment of  an  asphalt-sand  mastic.  The  specifications  of 
the  American  Society  of  Municipal  Improvements  giv- 
en above  arc  practically  the  same  as  those  of  New 
York  for  this  work.  The  difficulty  of  obtaining  a  good 
mixture  of  sand  and  asphalt  was  even  more  pronounced 
than  when  pitch  was  used.  Records  indicate  that 
sometimes  as  little  as  tw^o  per  cent,  of  sand  was  found 
in  samples  taken  at  random  from  joints.  These  streets, 
however,  present  a  very  good  appearance  on  the  sur- 
face, and  owing  to  the  higher  melting  point  of  the  as- 
phalt no  trouble  has  been  experienced  from  running 
lo  the  gutters.  Openings  show,  however,  that  the 
joints  are  not  as  well  filled  as  with  coal  tar  pitch  and 
that  the  asphalt  has  not  adhered  very  well  to  the 
blocks.  In  1916  permission  w-as  given  the  contractors 
to  follow  the  Columbus  method  of  flushing  the  mastic 
on  the  pavement  and  then  forcing  it  into  the  joints 
with  squeegees,  hoes  or  shovels.  This  has  resulted  in 
very  much  better  work.  A  satisfactory  mastic  can  be 
made  and  applied  with  a  minimum  of  delay.  There 
can  be  but  little  separation  of  the  materials. 

Successful  Use  of  Pitch-Sand  Joints  on  Heavy  Grades 
The  foregoing  specifications  should  not  be  blindly 
followed.  It  is  essential  that  all  conditions  be  known 
before  a  specification  for  any  particular  location  be 
drawn.  A  very  successful  application  of  jMtch-sand 
mastic  was  made  in  Englcwood,  N.  J.,  on  a  street  which 


has  a  grade  of  14  per  cent.,  and  is  paved  with  improved 
s^ranitc  block.  The  pitch  in  this  instance  Avas  145  degs. 
I",  melting  point,  and  a  mixture  of  50  parts  of  sand 
w  ith  50  ])arts  of  pitch  was  a|)])lied.  The  flushing  and 
S(|neegeeing  method  was  followed.  No  sc|)aration  of 
materials  took  -place,  and  no  running"  of  the  mastic 
h.is  been  observed,  although  the  street  has  been  ex- 
l)osed  to  the  hot  sun.  Owing  to  the  grade  and  the 
n.iture  of  the  ti"affic,  it  was  deemed  advisable  to  use 
a  pitch  of  high  melting  point.  The  results  have  justi- 
fied the  de])artnrc  from  the  usual  s])ecifications. 

From  observation  in  various  parts  of  the  country 
the  conclusion  is  reached  that  not  more  than  50  parts 
of  sand  by  volume  can  be  mixed  with  the  same  amount 
of  bitumen  and  secure  an  economical  job.  Further,  if 
the  work  is  carried  on  in  very  cold  weather,  not  over 
40  ])er  cent,  of  sand  can  be  used.  Not  even  this  pro- 
portion can  be  used  in  every  kind  of  weather  Avhen 
the  pouring  method  of  filling  joints  is  employed.  Fur- 
ther, it  is  only  with  sand,  all  of  which  will  pass  a  20 
nu'sh  sieve,  that  a  half  and  half  mixture  can  be  ob- 
tained that  will  work  into  the  joints. 

Hand  Mixing  is  Best  and  Cheapest 

While  numerous  attempts  have  been  made  to  con- 
struct machines  that  will  mix  the  materials,  hand  mix- 
ing still  seems  to  be  the  best  and  cheapest  method. 
The  mixing  may  take  i)lace  in  a  wheelbarrow,  or  pre- 
ferably in  a  two-wheeled  concrete  carrying  cart,  and 
the  best  imj^lement  for  mixing  is  a  large  hoe."  The 
mastic  can  be  wheeled  immediately  to  the  point  of 
application,  m;iy  be  given  an  additional  tempering  with 
the  hoe,  and  is  then  poured  onto  the  pavement  and 
immediately  pushed  into  the  joints.  Concrete  mixers 
have  been  used  for  mixing,  but  their  operation  is  not 
as  cheap  as  hand  work,  although  from  the  mixing  point 
of  view  they  are  satisfactory. 

Mastic  Fillers  for  Lug  Wood  Block  Pavements 

A  very  recent  use  of  mastic  has  been  in'  filling  the 
joints  of  lug  wood  block  pavements.  The  first  work 
of  this  kind  was  done  in  Milwaukee  in  June,  1916,  on 
the  16th  Street  Viaduct.  A  pitch  of  145  degs.  F.  melt- 
ing point  was  used,  and  a  fine  lake  sand,  heated  to 
400  degs.  F.,  was  mixed  with  the  pitch.  A  50 :50  mix 
was  used  throughout,  and  no  difficulty  was  found  in 
getting  it  into  the  joints.  It  is  too  soon  to  say  how 
the  filler  will  behave,  but  to  date  it  is  perfectly  satis- 
factory from  every  point  of  view. 

When  a  contractor  takes  his  first  job  of  bituminous 
mortar  work  he  fails  to  realize  the  importance  of  hav- 
ing the  sand  as  hot  as  the  specifications  require.  The 
consequence  is  that  he  claims  he  cannot  obtain  50  per 
cent,  of  sand  in  the  mix  and  make  it  work.  It  is 
absolutely  essential  that  the  sand  be  at  least  250  degs. 
F.  when  it  is  mixed  with  the  pitch,  and  it  is  better  if 
it  is  350  degs.  F.  If  asphalt  is  the  bitumen  used,  it 
wmU  be  better  if  the  sand  is  400  degs.  F. 

Summary 

Those  bituminous  mortar  fillers  that  have  given 
trouble  to  date  have  done  so  because  not  sufficient 
sand  was  originally  mixed  with  the  bitumen.  A  fine 
sand  gives  much  better  results  than  a  coarse  sand,  and 
more  of  it  can  be  introduc-ed  in  the  mastic.  By  pro- 
perly heating  and  applying,  a  mastic  with  equal  parts, 
by  volume,  of  sand  and  bitumen  can  be  forced  into  the 
joints  of  block  ])avements.  l-'or  s]-)ecial  conditions, 
special  grades  of  bitmnens  must  be  used.  Hand  mix- 
ing is  cheaper  than  machiiu'  nii.xiiig,  and  ;is  good.  The 
l).ouriiig  method  should  be  entirely  dispensed  with  and 
the  flushing  and  squeegeeing  method  substituted. 
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Hospital  for  the  Insane,  Whitby 

Buildings  Arranged  in  Three  Main  Groups — Accommodation  for  Fifteen  Hundred  Patients 
— Most  Modern  Construction  Throughout  —  Extensive  Heating,  Lighting,  Sewage 
and  Water  Systems— Planned  and  Built  by  the  Ontario  Government— Main  Con- 
structional Features,  Many  of  them  Unique,  Described  and  Illustrated  in  Detail 


IN  1912  the  Ontario  Provincial  Government  under- 
took studies  regarding  the  treatment  of  the  insane 
with  the  idea  of  promoting  an  institution  where 
mental  diseases  could  be  most  eftectively  treated. 
Within  recent  years  this  province  has  become  noted 
for  the  promulgation  of  social  reforms  of  great  import- 
ance to  the  welfare  of  those  dependent  on  provincial 
care.  Striking  evidence  of  this  is  given  by  the  crea- 
tion of  the  Provincial  Reformatory  at  Guelph,  which 
is  regarded  as  a  model  institution  for  the  reform  and 
care  of  criminals  and  law-breakers.  In  accordance 
with  this  principle,  the  province  decided  to  extend  its 
energies  further  and  to  care  for  its  insane  on  the 
same  advanced  lines,  developing  a  hospital  that  would 
scarcely  resemble  at  all  the  old-fashioned  out-of-date 
asylum,  but  would  be  the  last  word  in  providing  help- 
ful treatment  for  the  mentally  afflicted. 

A  careful  study  was  made  of  hospitals  and  insti- 
tutions in  Europe  and  America  for  the  purpose  of 
obtaining  the  best  ideas  and  the  most  advanced 
thought  and  practice.  It  was  the  intention  that  On- 
tario should  have  a  hospital  for  the  insane  second  to 
none  so  far  as  arrangement,  equipment  and  effective- 
ness were  concerned,  and  that  the  mistakes  of  other 
places  should  not  be  repeated.  At  the  same  time,  al- 
though mucli  knowledge  was  gained  from  the  exam- 
ination of  outside  hospitals  for  the  treatment  of  tlic 
insane,  it  was  felt  that  the  principles  laid  down  in 
other  countries  must  not  lie  followed  too  slavishly, 
since  in  Ontario  there  are  certain  problems  that  call 
for  different  treatment  due  to  our  local  conditions.  'I'he 
result  of  these  extensive  and  thoughtful  investigations 
has  been  the  building  of  the  new  Provincial  ll()S])ital 
at  Whitby,  Ont.,  which  will  imdoubtedly  be  regarded 
as  a  model  institution  involving  the  best  ideas  and 
niost  advanced  thoughl  on  the  treatment  of  mental 
disease,  and  the  plan  nf  which  will  incorporate  the 
best  that  has  been  revealed  by  a  review  of  work  done 
in  existing  institutions,  niodilied,  as  seen  (it,  by  a  care- 
ful study  of  (  )ntario's  ])articular  |)rol)lems. 

Location  and  Plan 

'i"he  new  hos])ital,  a  large  i)arl  of  which  is  now 
ready  for  occupation,  is  admirably  located  south  of  the 
town  of  Whitby,  Ont.,  on  a  gentle  slope  facing  Lake 
(jntario  and  having  the  advantage  of  an  open  south- 


east exposure.  The  hospital  is  located  in  the  centre 
of  a  prosperous  and  fertile  farming  district,  and  in  ad- 
dition, is  excellently  served  by  railway  and  water  facili- 
ties. The  district  is  regarded  as  exceedingly  abundant 
in  natural  beauty.  The  situation  is  thus  ideally  suit- 
;i.bie  for  hospital  purposes. 

In  planning  the  hospital,  the  village  system  has 
been  adopted  in  principle ;  that  is,  a  series  of  industrial 
cottages  has  been  developed  rather  than  one  single 
building  that  might  possess  too  much  of  the  institu- 
tional or  asylum  appearance  and  atmosphere. 

Unexcelled  Equipment  and  Arrangement 

The  complete  plan  calls  for  a  hospital  extensive 
enough  to  accommodate  fifteen  hundred  patients,  with 
a  systematic  and  orderly  arrangement  of  buildings  in 
three  main  groups  or  centres.  The  first  group,  which 
has  not  yet  been  erected,  will  form  the  principal  hos- 
pital centre  and  will  be  situated  nearest  the  lake  front, 
'iliis  centre  will  include  two  reception  hospitals  for 
men  and  women  respectively,  reserved  for  observation 
on  incipient  cases ;  four  convalescent  cottages ;  two 
hospitals  for  recurrent  acute  cases  and  a  central  kitchen 
and  dining  room.  As  in  the  other  centres,  the  build- 
ings for  female  and  male  i:)atients  are  arranged  about 
a  centre  line  that  has  a  south-easterly  direction.  The 
hospital  centre  is  a  distinct  unit  from  what  must  be 
called  the  industrial  grou]),  which  includes  two  cot- 
tage centres,  and  provides  for  patients  who  do  not 
require  special  medical  treatment  as  supplied  in  the 
hospitals. 

Each  of  the  two  cottage  centres  consists  of  eight 
cottages,  accommodating  about  sixty  patients  each 
with  an  infirmary  for  about  130  patients  and  a  central 
dining-room  and  kitchen.  Other  buildings  include  an 
isolation  group,  a  surgical  and  ])athological  building, 
a  church  and  hall,  a  recreation  building,  nurses'  home, 
kumdry,  stores,  greenhouse,  farm  buildings  and  build- 
ings for  officials,  employees  and  attendants.  'I'lu- 
power  house,  workshops  and  sewage  disposal  build 
ings  are  located  as  far  as  practicable  from  tlu'  main 
hospital. 

The  hospital  buildings  are  amply  equipped  for  the 
efficient  care  and  treatment  of  all  types  of  mental  dis- 
eases. The  domestic  arrangements  have  been  studied 
with  detailed  care  and  every  provision  has  been  made 
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to  procure-  l)i!u;lu  ami  cIu'ltI'uI  a])artiiKMil>  and  In  cn- 
siii'c  Irecdiini  tnr  the  'patifnts,  within  l>()\iiuls,  and  yet 
inider  perfect  snperxisit m  of  the  officials. 

Whitby  differs  from  other  institutions  in  that  the 
hospital  idea  of  nursing;-  and  treatment  is  being  carried 
inti)  all  its  l)nildings,  and  that  while  the  cottages  for 
]jaticnts  who  are  physically  well  enough  to  be  occupied 
daily  have  none  of  the  all  too  common  institution  aj)- 
pearance  and  atmosphere,  but  are  rather  of  a  domestic 
type  of  architecture,  they  still  preserve  internall_v  a 
liospital  character  in  the  arrangement  of  wards,  single 
rooms  and  treatment  rooms,  which  will  call  for  the 
highest  degree  of  nursing  skill. 

One  of  the  distinctive  features  of  the  location  and 
arrangement  of  the  1:)uildings  is  the  care  that  has  been 
taken  to  ensure  that  the  maximum  amount  of  sun- 
light enters  those  rooms  and  wards  occupied  by  pa- 
tients. The  im])ortance  of  orientation  of  all  buildings 
has  been  carefull}'  considered  and  they  have  been  de- 
liberately located  so  as  to  receive  the  greatest  possible 
benefits  of  sunlight.  This  was  the  basic  idea  in  the 
development  of  the  scheme. 

A  complete  sewage  disposal  and  treatment  plant 
has  been  provided  to  take  care  of  the  needs  of  this 
hospital  communit}',  and  a  ])ower  house  very  complete- 
ly equipped  will  ])rovide  heating  and  lighting-. 

At  the  time  of  writing,  work  is  almost  completed 
on  the  second  group  of  cottages,  and  on  the  infirmaries 
for  both  the  centres.  The  first  cottage  centre  has  been 
furnished  and  is  being  occupied.  The  sewer  system 
and  sewage  disposal  i)lant  is  finished  and  the  ])ower 
house  is  supplying  heat  to  the  buildings  in  use. 

Interesting  Constructional  Methods 

In  connection  with  the  erection  of  the  buildings 
many  admirable  and  interesting  methods  of  construc- 
tion were  adopted  that  embrace  many  features  worthy 
of  consideration  and  that  show  the  care  and  stud}' 
that  has  been  given  to  every  detail  l)y  the  architects 
and  builders.  In  the  succeeding  paragraphs  we  des- 
cribe in  more  or  less  detail  the  methods  that  have  been 
employed  and  elaborate  upon  some  of  the  special  fea- 
tures that  distinguish  th©  work  of  construction  cm  \>:w- 
ticular  buildings.  The  interior  appointments  and  fur- 
nishings have  been  selected  with  almost  infinite  care 
and  arc  a  credit  to  the  organization  that  has  created 
this  institution,  but  no  less  commendable  is  the  work 
which  the  construction  organization  has  carried  out. 
The  whole  of  the  work,  from  its  ince])tion  to  comple- 
tion, has  been  carried  out  under  the  direction  of  the 
I 'ro\  inci;il  SeciH-tary'>  1  K'partnient. 


Materials  of  Construction 


As  alrca(l\-  indicated,  the  buildings  constituting  tlu' 
new  hos]jital  ha\e  been  designed  to  eliminate  the  ])vv 
valent  coldness  of  the  institutional  ty])e  of  asylum,  h'or 
this  reason,  along  with  others  dealing  more  directly 
with  the  medicc'il  treatment  and  su])ervision  of  ])a- 
li(.'nt>,  a  grou])  s\steni  has  been  adopte(l.  In  ihe  de 
sign  of  tile  l)uil(ling>  the  architecture  i>  of  a  rather 
domestic  \\\>v  intended  to  accentu;ite  the  home-like 
characteristics  of  the  institution  without  (U'tracting 
from  its  intended  purpo>e.  I  he  exteriiir  appearanci- 
of  all  the  structures  is  ])leasing  without  l)eing  preten- 
tious, and  the  scheme  is  made  harmonious  as  ;i  wdiole 
without  mmecessar}'  or  useless  expenditm"e. 

The  entire  ])roject  exemplifies  ;i  very  efi'ecti\-e  ap 
])lication  of  brick,  tile,  concrete  and  sttu'co.  ;inil  their 


harmonious  combination  and  blending  to  produce  an 
attractive  appearance.  h'rom  .an  architectural  point 
of  view  the  hospital  thtis  ai)i)eals  t(_)  good  taste,  wdiile 
from  an  engineering  and  constrtictional  viewpoint 
there  .are  fe.attu'es  of  distinctive  importance. 

Government  Clay  Plant  Supplies  Clay  Products 

One  thing  that  has  contributed  ver}-  materially  to 
the  success  of  the  operations  has  been  the  establish- 
ment of  a  Government  clay  plant  at  JMimico.  where 
practically  all  of  the  clay  products  tised  at  Whitby 
have  been  produced.  These  include  the  hollow  terra 
cotta.  roofing  and  flooring  tiles,  dr.ain  tiles,  as  well 
as  special  clay  shapes  to  meet  individual  re([uireiuents. 
Even  the  tapestry  bricks  are  luade  at  this  plant.  The 
sitccess  attending  these  operations  ha-'  resulted  in  the 
application  of  clay  materials  to  a  greater  extent,  per- 
haps, than  is  tistial  for  buildings  of  this  character. 

W''ith  the  exce]ition  i>f  some  tew  basement  walls  <it 
concrete,  all  walls  .and  partitions  for  .all  the  btiildings, 
except  the  power  house,  ha\e  been  constructed  (jf 
hollow  terra  cotta  with  brick  trimmings.  The  hollow 
tile  blocks  are  made  in  thicknesses  varying  from  4 


Excavating  by  means  of  scrapers  attactied  to  an  endless  rope.  Hoisting 
engine  drags  scrapers  forward,  and  by  reversing,  pulls  them  back. 


inches  to  ]2  inches  to  suit  walls  of  wirying  re(|uire- 
nients.  The  e.xterior^  are  lini.shed  in  stucco.  Tapestr_\- 
brick  has  been  used  .'it  the  cinaiers,  bases  .and  friezes, 
in  \erand.ah  pillars,  .and  --o  (iii.  (  iininion  brick  has 
been  used  fi)r  wall  con>trnctii  hi  in  placi.-  iif  tik'  .at  any 
angles,  to  bond  the  tiles,  and  .at  points  w  here  .an  extra 
concentration  of  load  occtu's. 

Hollow  Concrete  Beams  for  Floors 

The  floors  .are  built  of  factory-ni.ade  be.ams  of  con- 
crete, cast  in  the  reipiired  lengths  .ind  sizes,  and  m.ade 
on  the  Siegwart  |)rinci])le,  lor  which  the  Provincial 
(io\ernnient  has  sectired  the  rights  to  manufacture  in 
(  tnt.ario  lor  (  lox  ernment  w  ork.  These  beams  are  hol- 
liiw  .and  on  this  account  ]iroduce  ;!  light  floor  but  of 
gre.at  strength.  Since  they  .are  made  in  a  special  pl.ant 
.and  curt'd  belore  pl;u"ing,  mi  fiirni  w  ( irk  is  riMpiired,  the 
pn  icess  ol  bnddnig  u])  .a  floor  sinipl\-  consisting  of  set- 
ting the  be.anis  in  place  on  the  supporting  w.alls  in 
a  continuous  row.  The  sccpnaice  .if  oper.ations  is  thus 
to  build  the  terr.a  cotta  walls  to  the  lloor  line.  l.a\'  the 
IliHir  be.anis  .and  continue'  the  wall.  I'liis  t\ |)e  of  coii- 
cia'te  be.am  is  .als(i  being  used  for  stairwa\s,  the  (K'sign 
ol)\-iously  .acconnnod.ating  itself  to  re<a(l\-  <ap])lic.ation 


January  I'.tr; 


U>r  this  pur|K>sc.  l'\>r  ll.il  imoIs  >iu-li  ;i>  aw  ni>i.tlKcl 
on  the  infirmaries,  the  Sieswart  lieaius  were  also  used. 

For  the  nianufacture  of  the  ttoor  lieanis  a  special 
plant  oi\  the  site  was  desi^neil  whieli  presents  special 
featnres  of  interest  ik'scribed  in  detail  in  later  para- 
g:raphs.  Not  the  least  valnahle  merit  of  this  type  of 
floor  c(nistrnotion  has  been  the  economical  cost  of 
mannfactnre  and  installation,  there  being  approxi- 
mately a  fifty  per  cent,  saving,  it  is  claimed,  over  more 
conventi<Mial  designs.  Before  the  beam  factory  was 
operating  elVectively  .><ome  condiination  hollow  tile  and 
Concrete  floors  were  installed,  bnl  the  hollow  concrete 
beams  have  now  superseded  these  exclusively.  The 
joints  between  the  beams  are  grouted  with  cement 
mi>rtar  to  produce  a  monolithic  eticct.  In  constructing 
the  Hoor,  if  a  space  finally  remains  w  hich  is  loo  nar 
row  for  the  insertion  of  another  beam.  |ionred  couciete 
is  used.  In  this  case,  a  form  is  built  and  reinforcement 
placed.  1  ncitlentally,  i^onred  concrete  is  also  made  use 
of  in  such  p.arts  as  window  lintels.  l''urtlier  details 
of  beam  design  and  manufacture  are  gi  \  en  in  later  ])ar- 
agraphs. 

Mention  has  already  been  made  of  the  use  of  con- 
crete beams  for  flat  roofs.  All  sloping-  roofs  are  of  a 
slow-burning"  wood  conslruelii  in  co\-cred  with  red  roof- 
ing tile. 

The  rafters  used  in  the  latter  case  are  built  up  of 
three  or  four  planks  2  in.  x  8  in.,  spaced  at  6,  8  and  10 
ft.  centers.  These  rafters  were  assembled  and  fitted 
in  the  factory  according  to  standard  designs  previously 
worked  out  and  were  installed  in  accordance  with  a  key- 
plan. 

The  Power  House  Wall 

."structural  steel  framework  finds  application  in  one 
linilding-  only  (the  power  house),  although  rolled 
shapes  are  used  to  carry  the  floor  beams  in  certain 
other  cases  where  the  spans  are  excessive  (over  20  ft.) 
or  to  support  partitions  that  are  not  continuous.  A 
special  feature  of  the  power  house  is  its  wall  con- 


Basement  of  infirmary,  illustrating  use  of  hollow  tile  for  exterior  walls 
and  partitions.    Steel  sections,  as  shown,  carry  the  partitions 
that  do  not  begin  in  the  basement 


struction.  These  walls  are  made  up  of  ferro-dovetail 
■sheets  carried  on  the  structural  frame,  and  ])lastered 
inside  and  out  with  l]/:  inches  of  cement  mortar  apj)lied 
with  a  cement  gun.  This  mortar  is  then  given  a  coat- 
ing of  waterproof  paint  on  both  sides.  The  mortar  mix 
used  for  plastering  the  pOAver  house  walls  is  1  :3^  with 


line  lenlh  ludraled  lime.  This  makes  an  admirable 
wall — fireproof,  strong,  cheap,  and  the  metal  is  amply 
protected  against  corrosion. 

In  all  other  buildings  the  exterior  walls  are  stuc- 
coed, and  the  interior  walls  plastered,  with  an  alca 
lime  stucco  mixed  in  the  ])roportion  of  five  parts  sand 
lo  1  i)art  of  a  3  lo  1  mix  of  alca  lime  and  cement. 
I'laslering  o])erations  lia\e  been  immensely  facilitated 
by  the  use  of  the  cement  gun,  which  ai)plies  this  ma- 
terial quickly  and  efifectively. 

All  sand  and  gravel  used  on  the  job  has  been  pro- 
cured from  the  lake  shore  on  the  site  at  a  considerable 
saving  in  cost  over  transported  materials.  Frequent 
tests  have  verified  its  cleanness  and  suitability  for  con- 
crete, and  for  roads  and  sidewalks  throughout  the  hos- 
])ital  area. 

Materials  of  Government  Manufacture 

In  putting  on  the  finishing  touches,  tile  products 
ha\'e  been  efifectively  adopted.    For  floors  and  stairs, 


Hollow  tile  blocks  are  used  for  all  walls,  including  basement  walls, 
as  shown  in  this  illustration.     Corner  bonding  is  with  brick. 
All  brick  and  tile  are  products  of  Government  clay 
plant  at  Mj^ico 


for  example,  the  concrete  beams  are  surfaced  with  a 
red  quarry  tile  and  the  inside  window-sills  have  a  tile 
finish.  Unusvial  shapes  have  been  developed  for  special 
purposes,  e.g.,  cove  bases  to  eliminate  dust  catching- 
corners  at  the  junction  of  floors  and  walls,  nosing  for 
the  edges  of  stair  steps,  round-edged  tiles  for  window 
stools,  as  well  as  a  variety  of  special  shapes  for  purely 
decorative  purposes.  All  these  are  products  of  the  Gov- 
ernment plant  at  Mimico. 

The  wood  trim,  doors,  sash  and  furniture  are  pro- 
duced at  the  factories  of  the  Ontario  Reformatory, 
Guelph.  Other  materials,  more  of  a  furnishing-  nature, 
such  as  shelving  and  racks,  are  also  manufactured  there. 
The  lime,  both  alca  and  hydrated,  is  likewnse  a  product 
of  the  Reformatory. 

In  erecting  the  buildings,  every  precaution  has  been 
taken  to  secure  protection  from  the  hazards  of  fire.  It 
has  been  already  noted  that  the  wall  and  floor  con- 
struction is  of  an  absolutel}-  fireproof  character.  The 
roofs  are  slow-burning  wood,  tile-covered,  but  the  fire- 
proof ceilings  provide  ample  security.  The  la3-out  of 
the  buildings  has  been  arranged  to  provide  convenient 
access  to  all  balconies  in  case  of  fire. 

Scope  for  Decoration 

The  type  of  architecture  and  construction  that  has 
been  selected  affords  great  scope  for  the  employment 
of  decorative  ideas  and  no  eftort  seems  to  have  been 
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The  Supreme  Material 

for 

Hospital  Construction 

Denison  Interlocking  Tile 


Mt.  St.  Mary's  Hospital,  Niagara  Falls 

Tile  Architect  of  tliis  huildini^'  says:  "By  tlie  use  of  Denison  Inteii(  iclvini^-  Tile  vve  realized  a  \  erv 
considerable  saving-  and  have  a  much  better  building." 

The  Contractor  says:  "We  feel  safe  in  saying  that  vve  have  made  a  saving  (jf  $6,000  or  $7.00<J  by 
using  this  tile  instead  of  common  brick." 

THE  CLEVELAND  HOSPITAL  BUILDINGS— 

The  highest  de\'elopment  in  Modern  lb)s])ilal  roustrncliMU,  Twcntx-two  Innldings  in  all,  and 
costing  over  $2,000,(X)0 — are  buill  of  Denison  Interlocking  Hollow  Clay  Tile.  This  is  a  striking 
endorsation  of  the  merits  of  this  Tile. 

Specify  Denison  Interlocking  Tile  when  building  a  ll(isi)ital,  a  School,  a  h'actorv,  or  an\-  oilier 
inip(  )rtant  undei'tak'ing. 

Its  Advantages  Warrant  Its  Universal  Use. 
Our  Engineering  Department  is  at  your  service. 

SUN  BRICK  COMPANY,  LIMITED 

32  Toronto  Street  TORONTO,  CANADA 
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spami  to  apply  acstlu'tio  ri'rmcimnl>  wiiluini 
ing  anythin.y  cxponsivo  or  pri'tcnlious.    An  i  xirnsiv  <.• 
use  is  UKulc  of  tile  patterns  throiii^lumt  tlu'  rxli'iinr 
walls,  ami  the  .yreat  variety  of  color  of  tlu'  liK'  pm 
tlucts  is  iiKule  ert'eetive  use  of.    The  desijiu  '<\  llu'  inii  k 
work  has  heeii  arraui^ed  to  aiUl  lo  the  arcliitectiual 
eonipositiou  of  the  huiltliuiis.    Tlu'  loloriii';  of  the  t  ip 
estry  hrieks  has  heeu  adapted   to  the  prodiu  i  i.  m  ..i 


Placing  iioilow  coneiclc  lioor  beams  in  position  on  ground  floor  witVi 
the  use  of  a  light  railway  which  runs  directly  onto  the  building 
and  carries  materials  right  to  the  workmen 


pleasiuij  desiijiis,  while  careful  ai)])lication  and  coni- 
hinatiou  of  header,  stretcher  and  diagonal  conrscs,  as 
well  as  the  use  of  panelled  effects  give  connnendable 
aesthetic  results.  .\n  example  of  a  pleasing  departure 
from  the  conventional  is  fiunul  in  the  power  house  and 
cold  storage  plant,  where  a  duuhle  stretcher  with  un- 
pointed joint  alternates  with  a  single  header,  using  a 
\'  idf  rough  pebbled  joint. 


Handling  of  Supplies 


I'erha|xs  the  outstanding  feature  of  the  work  of 
construction  f)n  the  Whitby  Hospital  is  the  detail  with 
wliich  the  handling  of  materials  and  su])])lies  has  been 
planned.  There  is  every  facility  for  economical  and 
rapid  transportation  and  handling  (jf  all  raw  and  fin- 
ished materials,  and  no  effort  has  been  spared  to  secure 
labor-saving  and  time-eliminating  processes  and  de- 
vices. These  attempts  are  entirely  beyond  the  usual 
niethcjds  adojjted  in  structures  of  a  similar  character, 
'i'his  ]>lanning  has  resulted,  it  is  claimed,  in  a  very 
great  saving  in  cost  in  com])arison  w  itli  contract  prices. 

Light  Railways  Handle  Materials 

The  widespread  area  of  the  work  ])ractically  put 
ordinary  methods  of  handling  material  out  of  the  (pies- 
tion  :  ff)r  this  reason  a  comf)letely  e(pii])])ed  standard 
industrial  railway  was  installed,  .\bout  five  miles  of 
track  are  included  with  one  dinkey  and  a  full  comple- 
ment of  dump,  flat,  and  box  cars.  'I'his  railway  serves 
all  buildings  and  every  jjortion  of  the  site  where  con- 
struction work  is  being  carried  on.  The  result  is  that 
any  supplies  whatever  can  be  fjuickly  and  conveniently 
carried  to  the  necessary  spot  iu  all  weathers. 

T'<  carry  brick  and  tile  \n  the  ma^^ons  there  are 


lighter  railways  e(piipped  with  push  cars  into  which 
the  bricks  are  lo.-ided  from  the  dinke}'  train  and  moved 
right  onto  the  buildings,  w  here  the  walls  are  being  con- 
structed, 'i'liese  light  rail\\a_\s  are  even  installed  on 
the  u|)per  tloors,  and  cars  being  raised  l)y  hoists.  The 
adxaiitages  of  such  e(|uipiiienl  are  obxious. 

Shops  at  the  Site 

W \'ll-e(pii])ped  shops  where  work  of  almost  any 
nature  can  be  ])erformed  ha\e  been  erected.  The  wood- 
w  (irking  shop  is  provided  with  standard  machinery, 
such  ;is  baiul  saw,  rip])er,  mortise  and  tenon  machine, 
lathe,  planer,  jointer,  swing  cut-olf,  dado-head,  and 
sticker.  This  slio])  has  been  erected  as  a  field  shop, 
intended  for  repair  or  alteration  work  or  work  that 
i-annot  be  laid  out  beft)rehaiid. 

.\  blacksmith  shop  with  the  usual  e(|uipnient  takes 
care  of  all  forging  work,  metal  work  and  horseshoeing 
for  the  IS  teams  on  the  job.  iMir  the  sheet  metal  work 
there  is  a  tinsmith  slio]).  .\  |)ipe  threading  shop  with 
a  lull  complement  of  threading  machines,  tools  and 
dies  can  thread  jiipes  up  to  ()  inches  in  diameter. 

Labor  Saving  Devices 

At  \arious  points  on  the  work  a  number  of  labor- 
taxing  devices  are  ap])lie(l.  (  )ne  i)articular  example 
of  this  is  the  use  of  (iilbreth  scaft'olds.    These  were 


A 


Gilbreth  adjustable   scaffolds  facilitate   building  operations 


fully  described  in  the  Contract  Record  of  December 
6th,  page  1156.  They  are  adjustable  scaft'olds  that 
can  be  raised  very  quickly  while  the  workmen  are  car- 
rying on  their  work.  They  are  easily  erected,  instant- 
ly available  and  readily  transported.  Thev  have  been 
used  throughout  for  the  erection  of  the  walls  and  have 
])roven  eminently  satisfactory.  The  use  of  poles  and 
trestles  is  eliminated  and  the  installation  is  much 
neater  than  the  ordinary  arrangement  of  scafl'olding. 
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They  luivc  alsii  been  usctl  mi  cuUsiiK  work  lUr  llu' 
applicatit.)!)  of  the  stucco. 

Other  devices  were  originated  tliat  provctl  equally 
vahuible.  Kor  example,  the  applioatinii  of  stiuco  on 
the  outsiiie  of  tin-  walls  with  tlu-  ccincnl  s^un  is  in 
terfered  with  considerably  1>\  the  polos  oi"  a  pole  seal- 
fold  and  a  swing  scatVoM  was  ilevised  to  overeome 
these  oi»jectit->ns.  This  scatYold  consists  of  light  wood 
en  frames  (supported  on  the  roof)  suspended  from 
which  are  brackets  that  carry  the  platform.  The  point 
of  suspension  is  well  back  from  the  edge  of  the  cor- 
nice, so  that  there  is  no  cantikwer  aelioii  and  the  wood- 
en franies  need  no  coinUerweighls  to  hold  them.  (See 
illustration).  The  i>latforms  are  composed  of  two  2- 
inch  by  <>-inch  planks  on  edge,  acriiss  w  hich  arc  laid 
"s-inch  slats.  2  ft.  long.  The  brackets  on  which  these 
arc  carried  are  forged  of  irnu  and  made  liigli  enough 
for  a  man  to  pass  through.  A  hook  mi  the  top  aeeom- 
mtuhites  a  doidile  pulley  block,  while  a  triple  block 
is  carried  on  the  supporting  frame.  This  gi\es  a  S  to 
1  advantage.  The  scaffold  can  be  raised  or  low  ered  by 
the  men  on  it,  the  ropes  fa>teuiug  to  a  hook  on  the 
bracket.  The  i)latforms  are  lo  ft.  loug  supported  at 
about  14  ft.  centers.  H\-  the  u-e  of  this  scaffold,  the 
wall  is  made  more  accessible  tii  the  cement  gun,  since 
work  is  unencumbered  with  ])oles.  It  gi\es  a  clear 
field  of  o|)eration  for  the  gun  m.iuipulalor  and  at  the 
same  time  allows  the  fmisher  to  stand  close  eut)Ugh 
to  flt>;it  the  surface.  The  difference  between  this  swing 
scatYold  and  the  ordinary  type  lies  in  the  means  of 
support.  The  wooden  brackets  are  much  more  easily 
handled  than  the  usual  iron  hooks.  This  type  of  scaf- 
fttld  is,  of  course,  only  a|)p1ieal)lc  to  flat  roofs  with 
projecting  cornices. 

In  addition  to  the  e<|uipuient  already  mentioned 
there  is  a  large  number  of  derricks  of  all  types,  hoist- 
ing engines,  steam  shovels,  mixers,  etc.,  to  facilitate 
building  operations. 


The  Concrete  Beam  Factory 


The  i)lant  for  the  manufacture  of  the  hollow  rein- 
forced concrete  beams  already  referred  to  constitutes 
one  of  the  main  features  of  the  entire  scheme,  not  only 
because  the  design  and  manufacture  of  the  beams  are 
of  unusual  interest,  but  because,  associated  with  the 
plant,  are  many  other  processes  such  as  sand  and 
gravel  pitting,  screening,  mixing,  sorting,  placing  and 
the  matter  of  transportation,  which  arc  intimately  re- 
lated to  the  first  mentioned  process.  In  discussing  the 
manufacture  of  the  beams  then,  reference  to  the  other 
matters  is  not  out  of  place,  and  the  entire  process  will 
be  taken  up  in  order. 

Sand  and  gravel  are  ol)tained  from  the  shore  of 
the  lake  on  the  hospital  pro|K-rty.  A  clam-shell  dredge 
digs  the  material  fr<jm  the  lake  bottom  just  below  the 
water  line.  It  is  trans])orted  by  means  of  .3-yard  dump 
cars  on  the  industrial  railway  to  the  screen  house, 
where  it  is  dumped  into  the  hopper  of  the  rock 
cru.'sher  which  breaks  large  stones  to  a  %-inch  ring 
size.  A  bucket  conveyor  carries  the  material  to  the 
tr>\)  of  the  screen  house  and  shaker  screens  separate 
the  pit  run  material  into  sand  and  stone.  Formerly 
three  screenings  were  made,  pea  gravel  being  also 
separated.  Two  screenings  are  now,  however,  found 
sufficient  for  most  purposes.  The  capacity  of  the 
screening  equipment  is  forty  cars,  or  120  cubic  yards 
j»er  day.    I'Tom  this,  thirty  cars,  or  90  cubic  yards,  will 


be  sand.  I'^recjuent  examination  has  showed  this  sand 
to  be  of  superior  quality  and  free  from  any  foreign 
matter  likely  to  detract  from  the  stretigth  of  the  fin- 
ished concrete.  yXs  a  result  of  about  fifty  tests,  an 
average  of  less  than  two  per  cent,  clay  has  been  ob- 
t  ained. 

Alter  screening,  the  sand  and  stone  arc  chuted  from 
the  -ereeu  house  and  carried  b\'  a  chain  bucket  con- 


Extavatiny   sand   and   gravel   from  beach  on  the  site  with  clain  shell 
and   loading   into   dump   cars.     The   industrial   railway  with 
five  miles  of  track  serves  every  part  of  the  hospital  area 


ve}'or  to  the  two  storage  bins  in  the  .Siegwart  beam 
factory.  It  is  estimated  that  sand  and  stone  cost  18c 
to  20c  i)er  cubic  yard  to  place  in  the  bins. 

The  Beam  Factory 

The  building  in  which  the  Siegwart  floor  beams 
are  manufactured  houses  all  of  the  equipment  neces- 
sary for  mixing  and  pouring  the  concrete  and  for 
handling  the  beams  prior  to  storage  and  placing.  The 
building  is  a  wooden  structure,  at  one  end  of  which  is 
located  an  electrically-driven  half-yard  mixer  with  the 
overhead  sand  and  stone  supply  bins  already  spoken 
of.  Gates  control  the  chutes  from  the  bins  and  to 
ensure  correct  pro]:)ortioning  a  measuring  box  is  em- 
ployed. The  mixer  is  located  on  a  platform  on  wdiich 
tlie  cement  is  also  stored.  ,\n  electrically-o]ierated 
skip  runs  the  whole  length  of  the  building  and  carries 
the  wet  concrete  to  the  forms. 

The  main  working  space  is  about  170  feet  in  length 
and  the  floor  is  divided  into  12  beds,  each  one  accom- 
modating 9  to  10  beams  of  average  width.  To  manu- 
facture the  beams  a  thin  layer  of  concrete  .)4-"''ch 
thick  is  poured  on  the  bed  and  the  collapsible  steel 
moulds,  used  to  produce  the  hollows  in  the  beams,  are 
oiled  and  set  on  this  layer  and  properly  spaced.  To 
these  cores  are  solidly  attached  the  steel  reinforcing 
bars.  The  cores  are  made  of  steel  of  various  lengths 
and  cross  sections.  By  an  ingenious  mechanism  the 
moulds  are  partly  collapsible  so  that  they  are  easily 
removed.  After  these  arc  set  in  the  correct  position, 
concrete  is  poured  to  the  recpiired  depth,  care  being- 
taken  to  completely  fill  the  space  between  the  moulds. 
After  initial  set  has  taken  ])lace  a  special  cutting  ma- 
chine separates  the  mass  into  beams  of  the  required 
width,  the  centre  lines  of  the  beams  having"  been  pre- 
viously marked.  Beams  20  ft.  6  in.  in  length  or  shorter 
i-an  be  made. 

The  cutting  machine  spans  the  beds  and  moves 


Continuous  Service 

Make  your  plant  independent  by  producing  your  own 
power  and   thereby   secure   for  your  plant 

Uninterrupted  Production 

Maintenance  of  such  production  is  made  possible  only  through  continuit}'  of  operation, 
and  the  prime  factors  in  the  rendering  of  this  service  are  your 

Engines  and  Boilers 

G.  &  McC.  Co.  Power  Equipment  is  designed  and  built  as  a  means  to  supplying  this 
much  to  be  desired  continuous  and  economical  service. 

We  build  Goldie  Corliss,  Wheelock,  Ideal  and  Vertical  High-Speed  Steam  Engines,  Steam 
Turbines,  Return  Tubular  and  Water  Tube  Boilers,  Heaters,  Tanks,  Pumps,  and  Condensers, 
Transmission  Machinery,  Safes  and  Vault  Doors. 

Catalogues,  Plans,  Specifications,  and  the  Advice  of  our  Engineering  Department  are  all 

yours  for  the  asking. 

The  Goldie  &  McCuUoch  Co.,  Ltd. 

Head  Office  and  Works,  Gait,  Ontario,  Canada 

Toronto   Office:  Western  Branch:  Quebec  Agents:  British  Columbia  Agents: 

Suite  1101-2,  248  McDermott  Ave..  Ross  &  Greig,  Robt.  Hamilton  &  Co., 

Traders  Bank  Building.  Winnipeg,  Man.  412  St.  James  Street,  Montreal,  Que.  Vancouver,  B.C. 
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backward  ami  forward  alonji  rails.  The  knives  uf  lliis 
machine  arc  lowered  by  a  haiul-oi)erateil  crank  and 
Hearing.  A  box  placed  alongside  tlie  knives  contain^ 
*lried  sand  which  is  antoniatically  deposited  Itctween 
the  beams  to  prevent  tlieir  beconiins;'  cinunu-d  lo 
•jether.  The  knives  are  i)rovidetl  with  ribs  which 
carve  a  series  of  s^rooves  in  the  vertical  faces  of  the 
bi-ams.  st>  that  when  the  beams  are  placed  in  a  hnild- 
ini;.  the  j;n'Hti'>.ii  (lept>>ited  in  the  joints  forms  a  >a\\ 
tonth  connection  between  the  dilYerent  units  making 
the  rioor  a  trne  monolith.  .\s  these  conutjations  arc 
diavfonal  in  direction,  the  two  blades  converge  toward 
the  centre  so  as  to  follow  these  grooves  a?^  the  beams 
are  cut. 

A  layer  of  sand  is  now  sprinkled  over  the  top  of 
the  first  row  »)f  beams  and  a  second  row  of  beams  is 
made  as  before.    As  many  rows  as  (Ksirtd  are 
ducetl  in  this  way,  one  above  aiiollier.     The  capacity 
of  the  beam  plant  per  day  is  200  to  240  beams. 

.After  twenty-four  hours  the  cores  are  reniox  ed  and 
the  beams  are  then  allowed  to  cure  for  seven  days 
on  the  tloi>r.  They  are  then  renn)ved  to  the  storas^e 
yard  i>utside  the  building  or  to  the  iMiildin.L;-  where 
they  are  to  be  used.  A  tra\  ellin^-  chain  In  list  ])icks 
up  the  beams  and  ]>laccs  tliem  on  cars  which  run 
directly  into  the  phmt. 

Prison  labor  has  l)een  made  use  of  in  this  ])art 
of  the  project  and  10  to  14  men  can  effectively  handle 
the  work,  inclndinji-  the  mixins;'.  pouring,  cutting'  and 
handling;.  .\11  bar  bendin<^  is  done  in  this  building 
also.  The  plan  of  operation  is  to  use  five  days  of 
the  week  for  making  the  beams,  leaving  the  sixth  day 
for  cleaning  the  beds.  The  same  l)uilding  is  used 
for  making  concrete  fence  posts  used  tliroughout  the 
farm  area. 

The  storage  yard,  located  alongside  the  factory, 
has  i)n)vision  for  retaining  a  stock  of  completed  beams 


Interior  of  floor  beam  plant,  showing  bed  on  which  beams  are  made, 
cutting  machines,  electrically  driven  chain  hoist  and  skip,  and 
mixer.    A  space  to  the  right  is  used  for  heating  sand 
and  bending  rods  and  as  storage  for 
collapsible  cores 


until  required  for  installation.  Two  gantry  cranes 
of  five  tons  capacity  each  handle  the  beams.  In  some 
cases  storage  has  been  provided  alongside  the  build- 
ings in  which  the  beams  are  being  installed.  A  montli'-> 
curing  is  given  before  placing. 

From  the  storage  yard  the  beams  are  delivered  on 
flat  cars  to  the  building  site,  where  they  are  hoisted 
into  position  and  placed  by  a  travelling  crane  having 


ail  SO  i"(i(ii  bunm.  After  placing  the  beam  in  posi- 
linii,  giMuling  and  surfacing  com])letcs  the  floor. 

Merits  of  Floor  Beams 

'I4u'  ;i(l\aiilages  of  this  l\'l)e  of  floor  ha\e  been 
iiiiiuiMiu'd  ])rc\iously  in  part,  in  the  matter  of  de- 
sign alone,  the  hollow  beam  of  this  type  presents 
merits  thai  the  solid  concrete  floor  does  not  possess. 

I  he  concrele  is  placed  w  here  it  is  most  effective,  that 
is,  .at  the  flanges  where  the  maximum  stresses  occur. 

I  lu'  sides  connect  the  concrete  in  compression  with 
the  sleel  in  tension  and  assist  in  taking  care  nf  shear 


Plant  for  sand  screening  and  stone  crushing  on  the  left,  with  floor  beam 
factory  on  the  right.     Portion  of  seasoning  yard  is  shown  with 
complete  beams  in  process  of  curing.    The  beams  are 
handled  by  a  gantry  crane 


stresses.  The  unnecessary  material  in  the  centre  is 
eliminated  with  a  consequent  reduction  in  weight 
The  factory  methods  insure  effective  inspection  and 
]M-oduce  uniformity  of  manufacture.  The  ease  of  erec- 
tion makes  this  beam  especially  applicable  and  since 
forms  and  scaffoldings  are  unnecessary  a  large  ele- 
ment of  the  expense  is  remo\-ed.  They  can  be  utilized 
immediately  after  placing  and  are  instantly  available 
in  any  weather.  Other  advantages  such  as  sound 
and  heat  insulating  properties,  ease  of  surfacing,  finish- 
ing, and  so  on,  are  evident,  .'-^pans  as  long  as  20  ft. 
are  fre(|uent. 

Concrete  Proportions 

111  making  these  beams,  a  1:2:4  mix  was  used 
by  the  builders  in  preference  to  the  1  :3  mix  formei^ly 
considered  standard.  Practical  tests  have  shown  the 
1  :2 :4  proportion  to  be  suited  to  the  materials  avail- 
able. The  result  of  this  has  been  a  25  per  cent,  saving 
in  cost  over  the  1  :3  beams.  The  question  of  cutting, 
where  stone  is  used,  does  not  seem  to  present  any 
difliculties.  One  point  that  is  worthy  of  mention  is 
the  care  wdiich  has  been  taken  by  the  architects  and 
engineers  to  secure  proper  design.  A  large  number 
of  tests  were  carried  out  in  typical  beams  to  substan- 
tiate the  calculated  stresses  and  verify  the  sections 
adopted.  Careful  computations  were  made  of  the  bend- 
ing moment  and  shear  for  every  case  where  these 
beams  were  used  and  the  reinforcing  was  selected  to 
suit  individual  requirements.  Not  only  are  tension 
rods  provided,  but  in  larger  beams,  rods  ti;i  withstand 
compression  are  inserted  to  increase  the  safe  loading 
and  to  counteract  the  stresses  produced  by  lifting 
tackle  in  case  the  slings  are  not  fastened  at  the  very 
ends.  In  this  instance,  a  case  analogous  to  a  continu- 
ous beam  is  produced  with  top  flange  tension  stresses. 

Saving  in  Cost 

The  saving  in  cost  w  hich  this  system  has  effected 
may  be  calculated  wdien  it  is  pointed  out  that  $15,- 
000  was  saved  in  one  centre  alone.  On  one  of  the 
cijttage  centres  with  an  area  of  100,000  square  feet,  the 
floor  has  been  laid  at  a  cost  of  less  than  13c  per  square 
foot  against  about  26c  per  square  foot  for  a  tile  and 
concrete  floor  laid  in  some  of  the  first  buildings. 

It  might  be  argued  that  the  cost  of  the  plant  would 
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Installation  of  Ric-wiL  Conduit 
Provincial  Hospital  for  the  Insane 
Whitby,  Ontario 


Where  Perfection  Counts 

It  is  a  notable  fact  that  in  the  building  of  the  Provincial  Hos- 
pital for  the  Insane  at  Whitby,  Ontario,  no  stone  was  left  un- 
turned to  find  and  to  use  equipment  and  structural  materials  which  would  insure  the 
satisfactory  and  economical  operation  of  that  great  institution. 

It  is  more  than  (inlinarilv  si^nilicant,  tlieii,  that  in  proNidinL;'  fur  the  heating;'  nf  the  i)uiI(hnL4- 
and  sniJ])lyini^-  them  with  (himcstic  hot  water  from  the  central  i)(i\ver  |)hint  the  speeihcatic )ns  called 
for  the  n.se  of  the 

RI C  -  W 1 1 
M  ETHOD  Lm 

of  Insulating  Underground  Steam  and 
Hot  Water  Pipes 

I  he  Ric-wiL  Methdl)  is  not  mcrelv  so  much  material — it  is  a  complete  svsteni  —  he^innin;^ 
witii  the  concrete  foundation. 


Possibly  the  most  ini])ortant  sins;le  lactor  in  the  success,  of  the  Ric-wil. 
McthoD  is  the  base-drain  wliich  absolutely  protects  the  conduit  aRaiiist  the 
greatest  enemy  of  heat  conservation — water. 

'1  lie  kic-vvil-  t'onduit  itself  is  the  only  conduit  in  which  llie  tile  and 
the  insulating-  element  are  integral,  and  i)rovide>  a  maxiinuiu  pr.iteclion 
ai^ainst  heat  radiation. 


\'\"e  shall  be  .^lad  to  lull  infornialion  u])on  request. 

The  RlC-WlL  Company 

640  Guardian  Building  CLEVELAND,  OHIO 


Tin  lH),,IU.-t.  •■Uic  wil.  .Mrthi)!)" 
>-liiiuM  l)f  in  llic-  li;iuds  of  evt-ry 
;iid)itect,  engiiieei-,  and  contiac- 
tor  who  is  at  all  interested  in 
the  protection  of  underground 
steam  and  liot  water  pipes.  We 
sliall  lie  to  send  it  upon  rc- 

ipiesi. 
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increase  the  cost  vif  tlie  tlour  as  laiil.  luii  ii  i>  otinKiiid 
that  an  extra  charj^o  of  4c  |)cr  st|uarc  loot  of  lloor  .i> 
hiitl  woulil  write  otY  tlu-  cost  of  tlie  plant  iiiiiiu  iliau  lx . 


Cement  Gun  Work 


I  he  wmk  on  the  W'hitlty  liii>pu,i!  m.irki  il  li\ 
the  a|>|)hcatioii  of  niotlern  antl  up-lodatc  iiu  thods  ;iin! 
I'Mc  of  the  most  notewortliy  of  iheso  i>  (.  Ntensix  e 
use  liKuU'  of  tlie  cement  .unn.  Tliis  ni;u  liiiu'  has  hccii 
used  to  a|)i)ly  all  exteriiir  stucco  and  interior  ])lasl.cr 
and  when  the  amount  and  extent  of  this  work  is  con- 
>idered,  the  \alue  of  the  cement  iiiui  lor  the  ai)])lica- 
tion  of  the  nuiterial  is  apijreciated.  The  e(|ui|)nicnl 
used  at  \\  hithy  consists  >'!  two  ,^uns  and  two  air 
Compressors  tlriven  hy  50  li.p.  electric  motors. 

In  i>rinciple,  the  cement  L;nn  consists  of  I  wo  super- 
imj)osed  tanks  in  the  to])  one  of  which  are  dumped 
the  dry  materials  constituting"  the  mortar.  l"'roiu  the 
hottt>m  one  the  dry  mixture  is  ejected  l)y  compressed 
air  throujih  a  lu)se  line  with  a  nozzle  at  the  end.  To 
tins  nozzle  a  second  and  smaller  hose  delixers  a  sup- 
ply of  water  under  pressure  which  is  applied  to  the 
dry  constituents  just  i)ef<>rc  they  cmcr^-e  from  the 
nozzle.  The  mortar  issues  from  the  hose  in  the  form 
of  a  s|)ray  with  considerable  furce  and  impinges  on 
the  surface  to  be  plastered.  The  liis^h  pressure  Avitl; 
which  the  mortar  is  a])])lied  ])roduces  an  adhesion 
and  strength  that  cannot  be  e(|ualled  by  hand-applied 
materials.  J'or  rapidity  the  cement  gun  is  ideal,  and 
where  there  is  so  nuich  stucco  work  as  at  Whitby 
its  use  is  almost  indispensible.  The  cost  of  this  por- 
tion of  the  j)roject  has  been  kept  remarkably  low,  due 
to  the  cement  gun.  and  yel  the  product  is  of  a  high 

1 


Placing  stucco  on  exterior  walls  with  cement  guns.     Shows  use  of 
swing  scaffold  for  cement  gun  operations 

(|uality.  'J'hc  adhesion  which  giuiite  posseses  makes 
its  a))plication  possible  on  fairly  smooth  surfaces,  such 
as  tile,  floor  beams,  steel  sections,  etc.,  without  the 
use  of  lath. 

Waterproof  Coatings  Used  at  First 
In  jda.stcring  both  inside  and  outside  walls,  the 
mortar  has  been  shot  directly  on  the  tile  or  brick  sur- 
faces. .\t  first  the  difi'erence  in  porosity  between  the 
tiles  and  joints  affected  the  drying  of  theplaster  and 
left  the  joint  lines  visible.  To  overcome  this,  damp- 
proofing  paints  have  latterly  been  aj)plied  to  the  wall 


surlaces.  It  has  been  fonnd,  however,  that  after  a 
sullicient  time  was  allowed  for  the  plaster  on  the 
lirst  buildings  to  completely  dry  out  the  ap])earance  of 
unequal  drying  disappeared,  so  that  on  work  to  be 
carried  out  hereafter,  it  has  been  decided  that  no  such 
painted  coalings  will  be  necessar\-,  except  on  outside 
walls. 

The  ])laster  is  coin])osed  of  a  mi.xture  of  five  parts 
of  sand  to  one  ])art  of  a  1:3  mix  of  cement  and  alca 
lime,  i'he  alca  lime  produced  at  the  Ontario  Reform- 
atory, (luelph,  contains  85  per  cent,  hydrated  lime 
and  15  per  cent.  alca.     The  mixing  of  the  ])laster  ma- 


Setting   floor   beams   on   an   upper   storey   with   a   travelling  derrick. 
These  beams  are  also  used  for  stair  construction.    Note  typical 
hollow  tile  wall  construction  with  brick  base  facing 
and  poured  concrete  window  lintels 


terials  is  carried  out  in  a  specially  equipped  building 
where  everything  is  automatic.  This  has  been  done  to 
obviate  any  errors  that  are  liable  to  occur  with  hand 
])ro]K)rtioning.  The  mixture  is  thus  of  an  assuredly 
c(iiistant  quality  and  is  not  subject  to  the  variation 
of  guesswork. 

The  mixing  building  is  located  adjacent  to  the 
screen  house.  Two  floors  are  provided,  on  each  of 
wdiich  is  an  automatic  mixing  machine.  To  allow  the 
dinkey  to  draw  materials  directly  to  the  upper  floor 
a  trestle  has  been  built  so  that  there  will  be  no  double 
handling". 

Automatic  Proportioning  Machines 

The  mixer  machine  consists  of  two  hoppers  in  the 
bottom  of  which  are  worms  driven  from  a  single 
shaft  1)}'  gearing  that  is  adjusted  in  such  a  way  as  to 
rotate  the  gears  at  relative  speeds  in  jjroportion  to 
the  nii.x  desired.  l*"or  example,  in  the  upper  machine, 
the  lime  is  placed  in  one  hopper  and  cement  in  the 
other.  The  worm  in  the  first  rotates  at  three  times 
the  speed  of  the  other  so  that  the  resulting  product 
contains  3  parts  of  lime  to  1  of  cement.  This  mixture 
drops  to  one  hopper  of  the  lower  machine  and  is  mixed 
with  sand  in  the  proportion  of  1  to  5,  one  worm  in 
this  case  rotating  fi\e  times  faster  than  the  other. 
Electric  control  is  adopted  and  the  two  machines  arc 
kept  separate  since  the  upper  one  supplies  material 
faster  than  the  low'er  one  can  consume  it.  which  means 
that  the  upper  one  cannot  operate  contiiuiously.  The 
mixed  material  is  trans])orted  in  bags  to  the  gun. 

In  the  operation  of  the  gun,  t)ne  man  supplies  the 
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The  Whitby  Hospital 
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One  of  the  cottages  >fter  operation  with  the  cement  gun. 

A  Cement  Gun  Job 

The  Cement  Gun  is  the  most  versatile  of  all  construction  apparatus. 
It  can  be  used  for  finishing  interior  and  exterior  walls,  waterproof- 
ing concrete  walls  and  reservoirs,  fireproofing  steel,  lining  tanks, 
repairing  concrete,  etc. 

In  the  construction  of  the  Whitby  Hospital   for  the  Insane,  the 
Cement  Gun  played  an  important  part. 

The  Cement  Gun  can  be  purchased  outright  from  us  and  used  by 
anyone  as  it  is  not  a  restricted  article. 

Complete  information  on  the  Cement  Gun  and  its  product,  "Gunite," 
sent  on  request. 

The  "Cement  Gun"  is  Made-in-Canada 

Call  and  see  the  Cement  Gun  on  exhibition  at  the  Cement  Show 
in  Chicago,  February  7th  to  15th. 

Cement  Gun  Co.,  Inc.,  allentown,  Pa 


30  Church  St.,  New  York  City,  N.  Y.,  U.  S.  A. 


A.  R.  Roberts, 
727  Traders  Bank  Bldg., 
Toronto,  Ont.,  Canada. 


Taylor  Engineering  Co., 
Vancouver,  B.  C. 


John  A.  Traylor, 
New  House  Bldg., 
Salt  Lake  City,  Utah. 


Taylor  Engineering  Co., 
528  Central  Bldg., 
Seattle,  Washington. 


THE    CO  NIK. A  CI  RRCOKD 


I. mil, II  \    Kt.   r.M  ( 


iiij.;rcUicnts,  one  opi-rates  the  ;iir  >ui>|'l\,  while  mu 
.i;uii  manipulator  and  a  linis.lior  look  allii  ilic  |)laslt.r. 
ri>c  planter  is  rioat-hnislu-d,  laii^o  sIoik-s  thai 

liappcn  to  hi-  in  the  sanil  aro  ciiniinatod,  sinof  the  iin 
pact  is  not  sntlicicnt  \o  impinm.-  tlu-ni  on  tlu'  wall,  ami 
lluv  tlrop  to  iIk'  lloor. 

Special  Wall  for  Power  House 

In  Connect imi  with  the  |iowcr  Iioum-.  a  sjiecial  loiui 
of  wall  was  tk'vcloj)e(l.  conipri^iiii;  a  fcn  u  ih  i\ rlail 
'■  i-r  uith  1'..  in.  of  ]>lastcr  inside  and  out.     This  was 

CO  of  I .Jjii  ce/ner)T 
morfar  tv/th  ^ghyd  //rrre 


C/eaT  to  fpstey 
adjacent  jheets 


Ferro  -  Do  i/eta/  / 


,  ky/ater proofed  insic/e  and  out^ 
Section  o(  puwer  house  wall  .showing  fcrro-dovetai!  base,  sluccoed  hotli  side.s. 

also  applied  with  llie  ceiiieiil  Liuii.  I'o  iJiexent  aii}' 
possible  corrosion  tVcni  a  hiL;h  lime  plaster,  the  mor- 
tar in  this  case  consists  of  1  pari  of  e-.'im'iil  lo  o'j 
t>arts  of  sand  with  one-tenth  Indrated  lime. 


Sewage  Collection  and  Disposal 


rile  entire  .uroup  of  ho.■^])ilal  hiiildiiij^s  is  served  by 
a  complete  scwerat;e  system  and  disposal  wf)rks.  The 
treatment  plant  is  already  completed  and  the  sewers 
have  been  laid  for  two  cottage  centres.  Two  systems 
of  sewers,  all  of  tile,  are  installed,  one  taking  care  of 
sanitary  sewage  and  the  other  looking  after  storrn 
water.  The  latter  is  diseliarged  directly  into  the  lake, 
since  there  is  no  i)utrefying  matter.  The  sanitary  sew- 
age is  treated  to  render  it  inolTeiisi\  e  and  harndess  be- 
fore allowing  it  to  enter  the  kike. 

Two  Drainage  Levels 
There  are  two  drainage  le\els  on  the  site,  and  thi-- 
has  necessitated  a  collecting  taid<  and  ])nmp  on  the 
lower  level  to  fcjrce  the  sewage  to  the  treatment  pl.uit 
located  in  the  njjper  level.  Thi-  collecting  tank  or 
ejector  tank  is  located  at  the  lowest  ])<)int  of  the  site 
and  is  eqnipped  with  a  snbmerged  centrifugal  imm]) 
electrically  operated  and  antumatically  controlled  1)\ 
a  float  so  that  it  is  ])nt  in  operati(jn  only  w  hen  the 
sewage  reaches  a  predetermined  level.  I'ntil  this 
height  is  reached,  the  pum])  is  inoperative.  I'rom  the 
ejector  tank  the  sewage  is  ])nmped  to  the  treatment 
plant  for  purification.  .\s  the  sedimentation  tank  is 
located  at  the  lowest  point  of  the  upj^er  level,  all  sew- 
age from  this  level  can  flow  by  gravity  directl}-  to  the 
■sedimentation  tank  without  being  interce])1ed  b\  thi' 
ejector  tank,  and  this  eliminates  any  pmnping  equi])- 
ment. 

Sedimentation  Tank  with  Syphon  Chamber 
The  purification  system  includes  a  tank  for  sedi 
mentation,  with  contact  beds  for  bacterial  treatment 
by  filtration  and  provision  for  chlorination  should  this 
be  necessary  in  any  emergency.  'I'he  sedimentation 
tank  is  built  of  concrete  on  the  well-known  double- 
storey  principle  with  a  sy])lir)n  chandx'r  of  1,000  gals, 
capacit}-  in  connection  with  the  main  tank.    This  cham- 


ber eonti-ols  the  outllow  of  the  efllnent  and  operates 
bv  the  ])ressine  lu'.id  on  an  inxerted  syjdion.  The 
s\  jiiion  ;irm  located  in  the  tank  terminates  in  a  bell 
which  iH't.aiiis  aii'  under  pressure  from  the  surround- 
iiit;  liciuid  ;ind  which  pixwents  its  flow  by  exerting  a 
ilownward  foiw.  W  hen  .a  head  of  19  inches  is  reached 
ihe  ail-  is  compressed  to  such  an  extent  as  to  allow 
the  liciiior  to  trickle  into  the  syphon  pipe.  \\\  S-incli 
outlet  from  this  t.ank  canies  the  effluent  to  the  contact 
l>ed'-  loi-  hltration  ,and  bacteri.al  removal. 

Contact  Beds 

These  beds  prox  ide  for  i-a|)id  filtration  of  the  licpiid 
through  crushed  stone.  The  effluent  is  applied  tcj  the 
lu'ds  by  spra_\-no/,zles  of  which  there  are  48  alto- 
gether, 'file  l)e(ls  are  thoronghh'  nnderdrained,  and 
to  ensure  the  greatest  possible  state  of  purification,  the 
li(|uor  from  the  beds  can  be  finally  sterilized  with 
ehlorine  to  destroy  an}-  remaining  disease-prodnciiig 
bacteria.  With  this  treatment  the  sterilization  is  suffi- 
cient to  ;illow'  the  li(|iii(l  to  1k'  discharged  into  the  lake. 

Provision  is  also  made  for  storing  the  sew-age  to 
.illow  its  use  lor  tertilizatioii  ijurposes.  It  hapjiens 
th;il  llie  1,-111(1  has  a  gentle  la\-  lo\v;ird  the  lake  and  in 


Hollow  concrete  beams  ready  for  grouting  and  finishing,  as  used  for 
fireproof  ceilings  and  flat  roofs.    Wood  roof  of  mill  construc- 
tion on  another  building  in  background 


dry  seasons  the  sewage  m;i_\-  be  ])umi)ed  to  a  trench 
lo  be  constructed  at  the  higliest  line,  \vhence  it  nia\ 
How  by  gravity  o\-er  the  soil  for  irrigation  and  fer- 
tilization purposes. 


Heat,  Light  and  Power 


bor  a  group  of  hos])ital  Intildings  such  as  at  Whitby, 
one  centr.al  heating  plant  seems  to  be  the  only  acce])t- 
,-ible  plan,  with  the  building  located  as  far  as  practic- 
;ible  from  the  iii;iin  institution  without  producing  undue 
lu'at  losses,  'fhis  scheme  has  been  ft)llow-ed  out  at 
Whitby  and  a  centr;il  power  ])lant  provides  heat  for 
the  entire  hosjjit.il  ;ind  may  later  supply  light  in  ad- 
ditiijii.  'fhc  building  has  been  made  of  suflicient  size 
to  accommodate  any  addition;il  e((nipmcnt  that  an  ex- 
tension of  the  projt'Cl  ni;iy  n'(|uire.  f^itnre  rec[nire- 
meiits  in  tiiis  regard  lia\ e  been  carefullx'  studied  and 
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Roofs 
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as 

Strong 
as 

Solid 
Rock 


PEDLAR'S 

Ferro-Dovetail  Plates 

The  combined  steel  Reinforcement  and  Binder  that  Clutches  Cement  and  Plaster  Solidly,  Com- 
pletely and  Everlastingly.  Will  not  discolor  the  surface  applied.  Saves  Building  and  Labor 
Costs.  Eliminates  Repair  Costs.  Pamphlets  Free.  Write!  Also  get  particulars  on  Pedlar's 
Rib  Fabric,  Metal  Lath  and  Corner  Beads. 

THE  PEDLAR  PEOPLE  LIMITED 

(ICstablislicMl  1861) 

Executive  Offices  and  Factories-  OSHAWA,  Ont.      Branches    Montreal,  Ottawa,  Toronto,  London,  Winnipeg.  Vancouver 

Fire- 
proof 

Lightning- 
proof 

Moisture- 
proof 

Crack- 
proof 

Wear- 
proof 

Repair- 
proof 
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Coal  &  Ash 

Handling 

Equipment 


For  handling  coal  in  the  power  house  —  in 
and  out  of  storage  and  to  the  coal  chutes — 
and  for  the  cheap,  efficient  disposal  of  ashes, 
Waterous  Steel  Bucket  Conveyors  are  second 
to  none. 

These  Conveyors  are  made  in  various  types 
to  suit  different  installations  and  are  built  in 
sizes  to  suit  every  requirement. 

Let  us  figure  on  an  installation  that  will  save 
money  in  your  power  plant. 

If  you  require  steel  buckets,  steel  bins,  stoker 
spouts  or  coal  hoppers,  we  can  build  what  you 
want  at  a  reasonable  price. 


steel  Overhead  Bin,  supplied  by  carrier 
with  stoker  spout  to  furnace. 


Roller  Flight  Conveyor,  144'  centcr.s 
delivering  coal  to  hunl<ers. 


Coal  Chutes  to  boiler 
room. 


The  Waterous  Engine  Works  Co.,  Limited,  Brantford,  Canada 


llii-ic  i>  c\crv  |n-(>\i>i».u  liT  iIk-  .inliri|i,iUil  mnwili  m| 
tl>c  institution. 

Tlu'  ty|»».'  of  constnuMiim  onii>lt'yi(l  in  llic  nri  lidii 
of  tilt'  power  liouso  lias  aln-aily  luv  ii  nu  utioind,  \\\v 
|>rin«:ipal  fcatnro  hcinji  ;»  stt'd  skoKt-Mi  with  |lla^tl■ncl 
forro-ilovctail  walls.  Tlu"  nicchanii  al  (.  ijuipnu  iil  i  in 
braces  cvcrvliiini;  ui't-dful  for  criicii-ni  ami  i.  ri  nii  nnica  1 
operation,  with  ani|)le  pro\  ision  for  iiitm  o  r\trii>i(iii. 

Boiler  Equipment 

The  boiler  ei|uipnieiil  consists  of  I'om-  C  anadian 
made  wati-r-tiihe  boilers  of  IxiiKr  Iniisr  |io\vcr 

each,  li.  vS:  W  .  type,  e(|iiippe(l  w  ith  .Mnrpliy  automatic 
stokers,  havinji  scpiare  feel  of  yratc  sin-face  apiece. 
The  boilers  are  erected  in  settings  of  (ire  lirick  with 
outside  walls  nine  inches  tliick  and  lai^s^cd  w  ith  2  inch 
niaj;nesia  blocks,  the  whole  enclosed  in  vtei  l.  InslaUa 
tit>n  of  four  uii>re  boilers  will  he^in  >hiirll\.  A  l)rick 
breechiui:  effectively  lai^ijed  lead>  1"  a  reinforced  stack 
lO)  ft.  hiiih  and  S  ft.  inside  dianieler.  A  steam  ])res 
sure  ».>f  150  lbs.  per  S(|nare  inch  i.-^  carried. 

The  feed  water  is  supplied  in  the  Ixnlers  by  double 
actiiii;'.  sinjjle-cylinder  teed  wati'r  ]inni|is  in  du])licate 
;iu«l  is  pre-heated  by  a  C  oehrane  o|)en  feed-watei' 
heater  |)rovided  with  a  \  -notch  meter  and  recorder  to 
permit  measurements.  .\rran<iements  ha\e  ijeen  made 
tt)  permit  the  iiistallalii  ui  of  forced  draft,  economizers 
and  sui)erheaters. 

Coal  Handling 
rile  Coal  is  (leli\ered  b_\'  railro;id  cars  to  a  siding 
aloMi:>ide  the  plant.    The  coal  is  receixed  in  a  track 


J  ;miii;u  >-    Mi.    1 '.M  ; 

liii|i|iei  and  C(iii\e\i'd  li\'  a  horizontal  dra^"  conxexor 
111  a  hui'kel  con\eyor  which  lifts  the  coal  to  the  over- 
lie.nl  bmdsers  aboxe  the  boilers.  This  same  conveyor 
i-.  used  111  reniii\e  the  ashes  and  discharge  them  into 
an  Hillside  clnile.  The  coal,  before  being  chiited  to 
I  he  stokers,  is  w  eighed  in  a  travelling  weigh  bin  lo- 
l  aled  just  below  the  bunkers. 

Forced  Hot  Water  Heating 

Mealing  is  ])y  forced  hot  water.  The  lieaters  and 
|innips  ;ire  located  in  the  engine  room.  The  circulating 
w  ater  is  heated  by  one  high  pressure  and  one  low  pres- 
sure heater,  using  steam.  The  circulation  is  fcirced  b\' 
two  units  each  comprising  an  luglis  centrifugal  pump 
with  12-inch  suction  and  discharge  and  a  capacity  of 
2,750  gallons  per  minute,  luich  ])ump  is  direct  connect- 
i  d  to  a  125  h.p.  ( ioldie-McCuUoch  steam  turbine  oper- 
ating ;it  1,500  r.p.m.  The  heaters  may  be  operated  in 
parallel  m-  in  series,  the  piping  and  valves  being  .ar- 
ranged to  facilitate  this.  Space  has  been  left  for  an 
additional  pump  unit  and  another  heater  set.  The 
leni])erature  of  the  heating  water  is  very  effectively 
ciiutroUed  by  oj^jcrating  the  return  valves  so  as  to 
cause  the  return  water  to  back  up  and  decrease  the 
steam  space. 

The  hot  water  and  steam  mains  are  underground 
and  encased  in  sectional  tile  conduit  with  special  com- 
position insulation  moulded  to  the  pipe.  The  conduits 
rest  on  a  hollow  tile  base  drain  built  on  a  concrete 
b.ase.  To  carry  the  main  in  the  conduits  and  to  pro- 
\  ide  for  the  expansion,  rollers  are  used.    The  buildings 


r  HI'.  coN  rRA(  r  rfaord 


Power  House  at  Whitby  Hospital.     This  building  has  a  structural  steel   frame  with  special  walls  of  ferro-dovetail   plastered  insi<le  and 
out  with  cement  mortar.     Reinforced  concrete  stack.  106  feet  high,  at  back.     Note  ample  provision  for  light. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  .Fohn  Inglis  Co.,  Limited,  Toronto 


The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 
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an-  luMlcil  lliri'U_L;li  llu-  iiK'iliiiiu  ot  oidiii.ii  x  i  s. 

riu"  cottages  have  inoclianical  vt-Mitilalioii  systems 
with  lans  lucatod  in  the  l)asonioiU  u  itli  vciito  slacks 
and  ducts. 

Ice  Storage  and  Refrigeration 

An  ice  st(,>ra,iie  luuise  i>t  l,5lX)  Ions  capacity  alTords 
ample  space  for  storage.  Tlie  ice  is  o1)taine(l  from 
Whitby  bay.  Two  automatic  jiij^s  arc  prox  idcd  in  the 
storat;e  house  for  tilhnj;  purposes.  I  lic  walls,  Hoors, 
and  ceihug  are  carefully  insulated  so  that  sawdust  is 
uiMiecessary  to  prexent  meltinii. 

The  Coi)per  brine  sy>tcui  of  rcfrij^ci  ation  lias  been 
adopted  for  the  cold  storai^c  roduis  tlirou^Iiout  the  in- 
stitution. By  this  method,  luinc  is  circulated  by 
gravity,  usiui;'  crushed  ice  and  -alt  ;is  ;i  cooling  me- 
dium. Surplus  nunsture  in  the  cold  slora.qc  rooms 
is  taken  up  by  the  use  of  calciuni  chloride. 


Plannini;*  and  Organization 


I  )ne  1)1  the  most  remarkable  fealm-cs  of  the  Whitby 
Insane  Hospital  is  the  care  and  thought  which  has 
been  used  in  planning  e\  cry  la>l  detail.  No  item,  how- 
ever insigniticant  it  may  apjicar  to  the  casual  observer, 
has.  apparently,  been  neglected.  This  seems  particu- 
larly true  of  the  appointments  and  e(|ni])ment.  How- 
ever, in  matters  of  constructii  m.  the  same  care  in 
planning  and  the  same  foresight  is  no  less  noticeable. 

Empirical  Designs  Eliminated 

In  designing  the  buildings  and  equipment  incidental 
to  their  construction,  nothing  was  taken  for  granted 
and  empirical  designs  were  eliminated  as  far  as  pos- 
sible. Just  as  an  example,  a  trestle  was  built  to  en- 
able cars  to  reach  the  upper  floor  of  the  stucco-mix- 
ing building  already  referred  to.  This  trestle  was  not 
constructed  as  is  usually  done,  of  timbers  which  are 
selected  because  they  look  to  be  of  pro])er  size.  To 
be  certain  of  making  it  sufficiently  strong,  and  to 
eliminate  the  chance  of  waste  material,  the  axle  loads 
of  a  loaded  dumj)  car  were  actually  determined  and, 
using  this  data,  the  sizes  of  the  ties  and  bents  were 
calculated. 

In  regard  to  the  concrete  beams,  too,  the  sizes,  as 
well  as  the  amount  of  reinforcing^,  Avere  carefully  de- 
termined and  the  calculations  borne  out  by  exhaustive 
practical  tests  of  typical  beams  loaded  to  failure.  In 
this  way,  the  correctness  of  the  mathematical  deter- 
minations was  assured.  The  proportions  of  the  mix 
recommended  for  the  beams  by  the  ])roprietors  of  the 
l)atents  were  tested  and  after  a  large  number  of  ex- 
periments a  difterent  proportion  was  employed  which 
was  found  more  suitable  for  the  materials  at  hand  and 
which  resulted,  as  has  been  indicated,  in  a  direct  sav- 
ing of  25  per  cent,  in  cost. 

The  Value  of  Government  Organization 

.\nother  feature  that  has  been  repeatedly  ]jointed 
out  in  the  foregoing  descriptions  has  been  the  manu- 
facture by  the  provincial  organization  itself  of  a  vast 
amoimt  of  the  materials  used  and  also  the  cfifective 
employment  of  labor  under  the  direct  supervision  of 
jirovincial  authorities.  The  extensive  use  made  of 
the  government  clay  plant  at  Alimico  and  the  work- 
shops of  the  Ontario  Reformatory  at  Guelph,  has  al- 
ready been  mentioned.  Governmental  manufacture 
was  not,  however,  limited  to  the  products  of  these  fac- 
tories. Even  the  flat  cars  used  in  the  industrial  rail- 
way were  assembled  at  the  site  of  the  hospital,  the 
steel  framing  being  bought  in  the  proper  sizes  and 


punched  read}  \i>v  assend)l}'.  I'rison  labcir  was  made 
use  of  in  a  great  many  instances,  and  the  results  of 
iheir  handiwork  testify  to  their  skill  imder  proper 
I  irgani/ation. 

Personnel 

The  dcsi.gn.  conslructi( m  and  administration  of  the 
W  hitby  Mos|)ital  is  under  the  personal  direction  of 
.Mr.  .S.  .\.  .\inistrong,  Asst.  Provincial  Secretary.  Mr. 
J  as.  Govan  is  the  architect;  Mr.  Jas.  S.  Hogg  is  clerk 
I  if  works,  and  Mr.  T.  L.  Rowe  is  superintendent  of 
construction.  Messrs.  MacMullen,  Riley  and  Durley 
(now  MacMullen,  Riley  Si  Angus),  are  consulting  en- 
gineers in  regard  to  the  heat,  light  and  power  Avork. 

Firms  that  Supplied  Materials  and  Equipment 

Jenckes  Machine  Co.,  blow-ofif  tank;  Goldie  &  Mc- 
Culloch  Co.,  Ltd.,  boilers;  Bawden  Machine  Co.,  Ltd., 
boiler  feed  pumps ;  Robert  Simpson  Co.,  Ltd.,  carpets 
and  rugs ;  General  Concrete  Construction  Co.,  concrete 
chimney;  Alfred  Collyer  &  Co.,  concrete  chimney: 
John  T.  Hepburn,  JAd.,  cranes;  Canadian  Link-Belt 
Co.,  Ltd.,  coal  handling  apparatus ;  Canada  Cement 
Co.,  Ltd.,  cement ;  National  Portland  Cement  Co., 
Ltd.,  cement ;  McDonald  &  Willson  Ltd.,  electric  fix- 
tures;  Geo.  J.  Beattie,  electric  fixtures;  Electrical  Fit- 
tings Co.,  Ltd.,  electrical  fittings ;  Northern  Electric 
Co.,  Ltd.,  electrical  distribution  systems  ;  Steel  &  Radi- 
ation Ltd.,  expanded  metal;  A.  B.  Ormsby  Co.,  Ltd., 
lire  doors;  W.  E.  Dillon  Co.,  Ltd.,  fire  doors;  Dunlop 
Tire  &  Rubber  Goods  Co.,  Ltd.,  fire  hose ;  Canadian 
Griscom-Russell  Co.,  Ltd.,  feed  water  heaters;  Taylor- 
Forbes  Co.,  Ltd.,  fittings ;  Pedlar  People  Ltd.,  ferro 
dovetail ;  R.  Bigley  Mfg.  Co.,  Ltd.,  cast  iron  fittings  : 
Pilkington  Bros.  Ltd.,  glass  ;  Consolidated  Plate  Glass 
Co.,  Ltd.,  glass  ;  Roelofson  Elevator  Works  Ltd.,  hoists 
and  dumb  waiters;  Belleville  Hardware  Co.,  Ltd., 
hardware ;  Johnston  Temperature  Regulator  Co.,  tem- 
perature regulators ;  C.  A.  Dunham  Company,  Limited, 
heating  system  ;  Gurney  Foundry  Company,  Limited, 
kitchen  equipment ;  Gait  Art  Metal  Co.,  Ltd.,  metal 
lath ;  Martin  Senour  Co.,  Ltd.,  "Concre-Tone"  for 
walls ;  Garlock  Packing  Co.,  Ltd.,  packing ;  Fred.  Arm- 
strong Co.,  Ltd.,  plumbing;  Page  Hersey  Co.,  Ltd., 
pipe;  Ric-wiL  Underground  Pipe  Covering  Co.,  pipe 
covering ;  Armstrong  Cork  Co.,  Ltd.,  pipe  covering : 
Canadian  H.  W.  Johns-Manville  Co.,  Ltd.,  pipe  cover- 
ing; Philip  Carey  Mfg.  Co.,  pipe  covering;  John  Inglis 
Co.,  Ltd.,  power  plant  equipment ;  Smart  Turner  Mach- 
ine Co.,  Ltd.,  pumps;  Storey  Pump  &  Equipment  Co., 
pumps ;  John  Hillock  &  Co.,  Ltd.,  refrigerators ;  Rolv 
inson  Bros.  Cork  Co.,  Ltd.,  refrigeration  insulation  : 
Madison  Cooper  Co.,  cold  storage  system;  Baines  c^- 
Peckover,  reinforcements;  Hamilton  Bridge  Co.,  Ltd., 
structural  steel ;  Dominion  Bridge  Co.,  Ltd.,  structural 
steel;  C.  W.  Beal,  wall  tile;  Canadian  Sirocco  Co., 
I-.td.,  ventilating  equipment;  Canadian  Buftalo  Forge 
Co.,  Ltd.,  ventilating  equipment ;  Pacific  Flush  Tank 
Co.,  sewage  flush  tanks  :  James  Langmuir  &  Co.,  Ltd., 
shingle  stains ;  London  Concrete  Machinery  Co.,  Ltd.. 
concrete  mixers  and  brick  making  machines ;  Mussens 
Ltd.,  "Smith"  mixers;  F.  H.  Hopkins  &  Co.,  concrete 
mixers ;  Ransome  Concrete  Machinery  Co.,  concrete 
mixers;  Davenport  I^ocomotive  Works,  contractors' 
locomotives ;  Canadian  General  Electric  Co.,  Ltd.,  wa- 
ter feed  heaters  ;  Murphy  Iron  Works,  stokers  ;  Bi.sho]v 
ric  Wall  Board  Co.,  Ltd.,  wall  board;  Mastic  Wall 
Board  &  Roofing  Co.,  stucco  plaster  board;  Canadian 
.Siegv^-art  Beam  Co.,  Ltd.,  Siegwart  beams;  Cement 
Gun  Co.,  cement  .guns;  Canadian  .Asbestos  Co.,  Ltd., 
pipe  covering. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


Gravity  Conveyors  for  Handling  Concrete 

The  use  of  gravit}-  conveyors  for  unloading'  such 
l)uilding-  materials  as  tile,  concrete  block,  brick,  etc.,  is 
well  known  to  contractors  and  material  men.  The 
conveyors  are  exceedingly  simple,  consisting  of  sub- 
stantial guide  rails  between  which  rollers  on  ball  bear- 
ings are  placed  at  close  intervals..  The  rollers  revolve 
very  easily,  and  a  slight  grade  allows  the  transfer  of 
the  load.  The  use  of  gravity  conveyors  for  handling 
cement  is  less  common,  but  they  are  now  being  used 


if""""  /' 


Fig.  1.   Unloading  cement  from  cars  on  a  gravity  conveyor. 
Fig.  2.   Moving  cement  from  storage  pile  to  mixer,  shoviiing  automatic  re- 
turn of  carrier. 

quite  frequentl}^  for  unloading  purposes,  and  the  illus- 
trations reproduced  herewith,  taken  from  "Concrete," 
show  two  ways  in  which  contractors  have  made  use  of 
gravity  conveyors  for  handling  cement. 

Fig.  1  shows  the  unloading  of  cars  on  an  actual  job. 
Cement  was  carried  from  40  ft.  to  75  ft.,  and  the  total 
slope  was  but  a  few  inches,  the  operator  giving-  the 
loaded  carrier  a  push  to  send  it  the  entire  distance. 
The  bags  were  placed  on  wood  pallets  or  carriers,  sev- 
eral of  which  were  used  and  which  were  retm-ned  by 
a  laborer.  One  end  of  the  conveyor  ran  well  into  the 
car  door  and  was  raised  about  18  inches  from  the 
floor,  while  the  storage  end  was  also  raised  to  avoid 
lifting  the  cement  from  the  ground  level.  About  eight 
bags  were  loaded  on  the  carrier  at  a  time  and  800  l)ags 
could  be  unloaded,  moved  30  feet,  and  piled  in  32  labor 
hours. 

In  Fig.  2  is  shown  a  scheme  for  moving  cement 
from  the  storage  pile  to  the  mixer.  This  method  was 
also  used  in  actual  work.  The  conveyor  had  a  good 
slope  and  was  comparatively  short.  At  the  lower  end 
of  the  conveyor  a  bumper  was  built  that  would  just 
catch  the  carrier.  A  single  carrier  was  used,  loaded 
with  two  bags  at  a  trii).  By  means  of  a  curd  fastened 
to  the  carrier  and  running  back  beside  the  conveyor 
and  connected  with  a  weight  the  carrier  was  auto 
matically  returned.    When  the  load  was  placed  on  tlic 


carrier  a  holding  catch  was\tutomaticalI\'  released  and 
the  load  rolled  to  the  other  end  of  tiie  line,  where  it 
struck  the  bumper  and  automatically  dumped  the 
cement,  which  slid  to  the  feet  of  the  man  who  was 
charging  the  mixer.  On  being  relieved  of  the  weight 
of  the  cement,  the  weight  on  the  cord  instantly  brought 
the  carrier  back  to  the  man  on  the  storage  pile.  By 
this  arrangement  but  one  man  was  needed  for  handling 
tiie  cement. 


A  Home-Made  Rig  for  Wheeling  a  Con- 
crete Chute 

The  illustration  herewith  portrays  a  novel.  ])ul 
handy,  rig  described  by  a  writer  in  Engineering  Re- 
cord. This  appliance,  christened  a  "bicycle,"  can  be 
made  in  less  than  an  hour  out  (jf  a  i)air  of  wheels  from 
an  old  concrete  buggy  and  a  few  i)lanks  and  reinforc- 
ing rods,  and  is  used  to  ride  tlie  end  of  a  concrete  chute 


A  liandy  device  for  carrying  the  end  of  a  concrete  chute. 

around  the  area  of  a  building  being  poured.  As  will 
be  observed,  the  "boxes"  of  this  vehicle  are  carefully 
covered  with  pieces  of  plank  to  prevent  them  from 
being-  filled  with  grout.  The  machine  saves  a  great 
deal  of  labor  over  the  ordinary  practice  of  using-  small 
wooden  horses,  as  anyone  can  appreciate  who  has 
watched  four  or  five  "hunkies,"  ankle  deep  in  concrete, 
clustered  around  the  end  of  such  a  chute  in  an  effort  to 
raise  and  carry  it  to  a  new  position.  It  is  so  easy  to 
move  the  chute  with  the  rig-  that  the  concrete  can  be 
l)Ut  directlv  in  place  with  little  trouble,  and  the  shovel- 
ing re(|niri'd  is  consideral)l\-  reduced. 

There  are  now  92  cities  in  the  United  States  with 
the  manager  form  of  government. 
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Oil  Pi)ssibilities  in  New  Brunswick 

Xfw  llinuswiok  iiiulinil)tcdl\  |)ossessr>  a  \alnal)lt 
asset  in  its  oil  shales  deposits  near  St.  Jolui.  One  ol 
the  best  Knylish  authorities  on  oil — Sir  lioverton  Red 
wood — who  made  an  e\hanstive  snrvey  of  this  deposii 
two  years  aj^o.  reported  that  the  New  Knniswiok  shalr 
was  capable  of  prodneini;  33  imperial  gallons  of  crude 
oil  per  t<->n  of  shale  and  60  pounds  of  sul])hatc  of  am- 
monia. It  is  estimated  that  a  plant  witli  a  capacity  of 
1.501)  lon}4'  tons  per  day  can  retort  .^47, .^00  tons  per 
annum,  eiiuallinm  18,(KX),000  imperial  gallons  of  crude 
oil  and  13.687  tons  of  sulpliate  of  ammonia.  The  oil 
may  be  divided  up  as  folK>ws :  (iasolinc,  2,137,500  gal- 
lons; illuminating  oil,  7.'*51,5(X)  gals.;  lubricating  oil, 
2.565,000  gals. :  fuel  i>il.  1 .710,(XX)' gals.  ;  paraffine' wax, 
6.120.000  i)ounds;  ci>ke,  1,530  lnn>.  This  distillation 
estimate  is  based  upon  the  old  nu  t  hod.  Hy  some  of 
the  newer  methods  it  is  claimed  tliat  New  Brunswick 
shale  oil  will  produce  more  tliau  three  times  the  above 
ipiantity  of  gasoline  per  tou.  li  is  believed  that  there 
is  alreadv  sufficient  shale  available  to  oi)erate  for  fifty 
vears  at  least  five  plants  of  the  capacity  of  the  one 
above  proposed.  The  New  Brunsw^ick  shale  is  said  to 
be  of  much  better  tiualily  than  the  shale  of  Colorado, 
and  the  quantity  is  greater.  The  geological  authorities 
at  Washington,  recognizing  this  fact,  have  been  devot- 
ing considerable  attention  to  the  New  Brunswick  de- 
posit. Increased  development  in  connection  with  these 
deposits  is  looked  for  within  the  next  few  months. 


Military  Engineering  Described  to  the 
Calgary  Branch,  G.  S.  G.  E. 

The  Calgarv  branch  of  the  Canadian  Society  of 
Civil  Engineers  held  its  regular  monthly  meeting  on 
December  20,  1916,  when  Captain  H.  Sidenius,  head- 
fpiarters  staff  officer  of  Military  District  No.  13,  spoke 
on  "Military  Engineering  and  Trench  Warfare  in  the 
European  War."  Captain  Sidenius  gave  a  general  de- 
scription of  the  organization  of  trench  warfare,  and  by 
means  of  blackboard  sketches  illustrated  the  means  of 
building  the  various  kinds  of  trenches  necessary  in  the 
present  war.  He  also  described  the  construction  of 
obstacles,  wire  entanglements,  machine  gun  emi)lace- 
nients.  and  telephone  connections,  as  well  as  the  details 
of  organization  of  trench  defence  and  attack.  I9  con- 
nection with  maps  prepared  from  aircraft  observation, 
which  he  exhibited,  he  pointed  out  one  feature  which 
illustrates  the  marvellous  efficiency  of  the  military  or- 
ganization at  the  front;  that  is  that  the  results  of  air- 
craft observations  made  in  the  forenoon  are  issued  in 
the  afternoon  of  the  same  day,  complete  with  finished 
maps,  which  show  the  exact  location  of  the  enemy 
trenches,  as  well  as  natural  or  artificial  topographical 
features. 

It  might  incidentaJly  be  mentioned  that  over  30  per 
rent,  of  the  members  of  the  Calgary  branch  have 
already  gone  to  the  front,  and  that  it  is  the  intention  of 
the  society  to  unveil  a  roll  of  honor  at  an  early  date. 


The  Weber  Chimney  Company,  a  firm  speciaHzing 
on  the  construction  of  reinforced  concrete  chimneys, 
has  written  to  the  Portland  Cement  Association  as  fol- 
lows: '"We  are  at  the  present  time  building  the  highest 
chimnev  in  the  world,  in  Japan,  for  a  copper  smelter. 
This  chimney  is  567  feet  high  and  26  feet  5  inches  in- 
side diameter  at  the  top.  It  is  more  than  60  feet  higher 
than  any  chimney  ever  built  of  any  type  of  construc- 
tion for  any  purpose." 


Mainly  Constructional 

liast  and  West— From  Coast  to  Coast 


It  is  stated  lhal  000  car])C'ntei-s  arc  wanted  to  go  to 
l';uroi)c  from  (.'anada  to  build  a  huge  munition  plant. 

The  building  permits  issued  in  Gait,  Ont.,  for  191 G  total 
$.'i5;j,795.  This  is  an  increase  over  the  previous  j'car  of 
$113,010. 

Tlie  Kubinet  Brick  Company,  Limited,  a  conf^jany  incor- 
pi>rated  under  the  Ontario  Companies  Act,  has  been  dis- 
solved. 

'I'lie  Aetna  Iron  and  Steel  Company,  Limited,  has  been 
incorporated,  with  a  capital  of  $2,50,000;  head  oftice  at  Vic- 
toria, B.C. 

The  Dominion  Iron  and  Wrecking  Company,  Limited, 
has  been  incorporated,  with  a  capital  stock  of  $50,000;  head 
office  at  Montreal. 

La  Compagnie  de  Construction  de  Laval  de  Montreal, 
Limitee,  lias  been  incorporated,  with  a  capital  of  $00,000; 
headquarters  at  Laval  de  Montreal. 

Francis  Hankin  &  Co.,  Limited,  has  been  incorporated, 
with  a  capital  stock  of  $45, (TOO;  headquarters  at  Montreal. 
I  he  lirm  will  handle  building  supplies. 

Brant  County  is  the  twenty-fourth  countj'  to  adopt  the 
.^fjiul  roads  system  under  the  Ontario  Highways  Act.  It  is 
proposed  lo  improve  100  miles  of  rooads. 

The  total  number  of  building  permits  issued  during  the 
year  1916  in  St.  Catharines,  Ont.,  was  647,  the  value  being 
$596,715.    This  compares  with  646  in  1915,  value  $442,384. 

Halifax  has  had  a  record  building  year.  The  value  of  the 
permits  issued  amounts  to  $1,250,000,  an  increase  of  $160,524 
over  1915.  The  value  of  permits  from  1912  to  date  totals  over 
three  million  dollars. 

Connell's  Bridge,  crossing  the  stream  between  Torbay 
proper  and  Tapper's  Cove,  Newfoundland,  has  been  replaced 
\yy  a  structure  of  concrete.  The  new  bridge  has  a  total  length 
of  24  ft.  6  in.,  is  11  ft.  high,  and  16  ft.  in  width. 

The  value  of  the  building  permits  issued  in  Welland,  Ont., 
I'or  the  month  of  December,  1916,  amounted  to  $11,235,  as 
compared  with  $19,635  for  the  same  month  in  1915.  The  total 
for  1916  was  $202,587,  as  against  $191,232.60  the  previous  year. 

McMillan  Brothers,  Limited,  has  been  incorporated,  with 
a  capital  stock  of  one  million  dollars,  head  office  at  Winni- 
peg. The  firm  will  carry  on  the  business  of  builders  and  con- 
tractors, and  will  take  over  the  business  of  "McMillan  Broth- 
ers, Railway  Contractors.'' 

Building  permits  numbering  76  and  valued  at  $299,200 
were  issued  in  the  month  of  December,  1916.  in  Montreal,  as 
compared  with  104  in  1915,  at  a  value  of  $3,044,435.  The  total 
for  the  year  1916  is  1,880  permits,  valued  at  $5,334,184,  while 
during  1915  there  were  2,081  permits  issued,  value  $8,511,33). 

There  were  31  building  permits,  valued  at  $18,705,  issued 
in  the  city  of  London,  Ont..  in  the  month  of  December,  1916. 
as  compared  with  24,  valued  at  $34,270,  in  December,  1915. 
During  the  year  1916  the  total  number  of  permits  issued  was 
1,034,  value  $926,135.  This  compares  with  1,335  in  1915,  value 
$1,307,630. 

Orders  have  recently  been  issued  authorizing  the  chang- 
ing of  the  328th  Battalion  from  an  infantry  into  a  railway  con- 
struction unit.  This  will  necessitate  the  reorganization  of  the 
staff,  as  only  officers  with  qualification  as  en.gineers  can  hold 
commissions  with  railway  construction  units.  Lieut. -Col. 
Erchman,  the  commanding  officer,  and  a  nnml)er  of  his  offi- 
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cers  are  engineers  by  profession.  The  :i38th  was  recruited 
in  the  Sudbury  and  Nipissing  districts,  and  is  composed 
hirgely  of  railway  men,  miners,  and  woodmen. 

\'ancouver's  building  permits  for  the  month  of  Deceni- 
i)er,  1916,  numbered  29,  and  are  valued  at  $286,365.  in  the 
corresponding  month  in  1913  an  equal  number  of  permits  was 
issued,  but  the  value  was  only  $27,180.  The  total  for  the 
twelve  months  of  1916  is  413,  value  $2,413,889,  as  compared 
with  613,  value  $1,593,229,  in  1915. 

Engineer  Thompson,  of  the  Valley  Railway,  reports  that 
about  ten  miles  of  rails  will  be  laid  to  Queenston  on  the  new- 
line  this  winter,  leaving  thirty  miles  still  to  be  railed  between 
tliat  point  and  Westfield.  The  scarcity  of  labor  and  the  de- 
mand for  rails  on  the  other  side  of  the  Atlantic  have  tended 
to  delay  the  progress  of  the  road. 

Application  has  been  made  for  a  Dominion  charter  by 
the  Northern  Bolt,  Screw  and  Wire  Company.  Ltd.  This 
new  company  has  been  formed  to  take  over  the  business  of 
the  Northern  Bolt  and  Screw  Company,  whose  business  had 
expanded  to  such  an  extent  as  to  require  further  capitaliza- 
tion. The  capital  of  the  new  firm  has  been  increased  from 
$200,000  to  $500,000. 

Mr.  W.  W.  Van  Every,  manager  of  the  Water  and  Light  . 
Department  of  Sault  Ste.  Marie,  Ont.,  has  submitted  esti- 
mated figures  on  the  construction  cost  of  a  water  supply  sys- 
lem  for  the  city,  first  taking  the  supply  from  Coldwatcr 
(  reek,  and,  second,  taking  the  supply  from  St.  Mary's  River 
at  Old  Vessels  Point.  These  are  as  follows:  First,  total  con- 
slruction  cost,  $362,000;  operating  costs,  approximately 
$21,000;  second,  total  construction  cost,  $478,000;  operating 
losts,  approximately  $25,000. 

The  test  of  the  wells  at  tiie  .Sarnia  waterworks,  I'oint 
luKvard.  is  still  vmder  way,  and  the  present  flow  averages 
about  500,000  gallons  i^er  day,  according  to  the  officials  of 
tiie  lire  and  water  committee.  The  inspector  of  the  Eire 
Underwriters'  Association,  however,  states  that  in  order  to 
maintain  the  present  rating  of  fire  insurance  the  city  must 
have  a  supply  of  at  least  six  million  gallons  per  day.  It  is 
stated  that  of  the  three  new  wells  the  one  nearest  the  lake 
|)rodnces  the  largest  flow  of  water.  It  may,  perhaps,  be 
necessary  to  sink  more  wells  along  the  shore  until  a  suflicient 
supply  is  obtained  to  meet  the  demands  of  the  city. 

Engineer  A.  L.  McCulloch,  who  has  been  making  an  in- 
vestigation of  additional  possible  water  supply  for  Trail, 
H.C,  recently  made  a  preliminary  report  to  the  city  council. 
Several  contigitous  creeks  were  investigated,  of  which  the 
measured  flow  was  found  to  be  as  follows  in  gallons  daily: 
Cambridge  Creek.  630,000;  Nigger  Creek,  260,000;  Gorge 
Creek  (present  supply),  118,000;  Ryan  Creek,  180,000;  Tiger 
Creek,  115,000.  The  present  flow,  it  is  anticipated,  will  be 
reduced  by  about  one-third  at  extreme  low  water.  Mr.  Mc- 
Culloch's  recommendation  is  that  the  city  utilize  Cambridge 
Creek,  together  with  Violin  Lake,  for  storage  purposes,  to 
supplement  the  flow.  Cambridge  Creek  has  a  watershed  of 
4J^  square  miles  and  is  fed  with  springs.  It  is  hoped,  in  this 
way,  to  secure  a  minimum  of  1,000,000  gallons  per  day.  There 
is  a  height  of  33  feet  between  the  source  of  Cambridge  Creek 
and  Violin  Lake,  and  a  total  distance  of  2,700  feet.  Violin 
Lake  can  be  utilized  bj'  a  dam  or  a  syphon,  the  latter  being 
the  most  feasible. 

The  report  of  the  Works  Committee  of  St.  Catharines. 
Out.,  for  the  year  1916  mentions  that  the  greatest  saving 
effected  was  in  the  street  cleaning  department.  The  method 
of  financing  street  watering  as  it  applied  to  paved  streets  was 
changed,  being  amalgamated  with  the  street  cleaning  depart- 
ment. It  is  stated  that  this  has  resulted  not  only  in  a  saving 
of  money,  but  in  a  much  more  satisfaclor\-  service.  Water- 
ing was  eliminated  entirely  from  residential  streets  and  ma 
chine  sweeping  substituted.  The  down  town  streets  were 
cleaned  by  patrols,  sweeping  machines,  and  flushing  wagons. 


and  sprinkling  was  only  resorted  to  as  a  dust  layer  on  the 
main  business  streets.  The  dirt  streets  generally  were  oiled 
with  40  per  cent,  asphaltic  road  oil.  The  total  cost  f(n-  the 
year  of  street  sprinkling  and  flushing  has  been  $1,314.62;  tlie 
total  cost  of  the  oiling  has  been  $2,080.47,  and  the  total  cost  of 
other  methods  of  street  cleaning  $6,897.28,  making  a  grand 
total  for  the  combined  system  of  $10,292. :i7.  Eor  the  year  1915 
the  total  cost  of  the  same  work  was  $11,4:!3.46. 


Personals 

Lieut.  K.  L.  Duggan.  of  the  Mounted  Rifles,  the  son  of 
Mr.  G.  H.  Duggan,  of  Montreal,  president  of  the  Canadian 
Society  of  Civil  Engineers,  is  reported  wounded  in  action. 

Mr.  H.  G.  Barber  has  been  appointed  a  lieutenant  in  (lie 
2:!9th  Battalion  Overseas  Railway  Construction  Corps.  Cana- 
dian Expeditionary  Force.  He  was  formerly  resident  engi- 
neer for  the  C.P.R.  at  Nelson,  B.C. 

Mr.  John  G.  Sullivan,  M.  Can.  Soc.  C.  E.,  chief  engineer 
of  the  Western  lines  of  the  Canadian  Pacific  Railway,  has 
been  nominated  for  president  of  the  American  Railway  Engi- 
neering Association  for  the  coming  year. 

Mr.  Allan  George,  of  George  &  Moorhouse,  architects. 
Toronto,  has  received  an  appointment  as  lieutenant  in  the 
356th  Construction  Battalion.  His  partner,  Mr.  Walter  Moor- 
house, has  been  in'  the  trenches  for  the  past  fifteen  months 
with  the  8th  Machine  Gun  Battery. 

Major  Arthur  E.  Dubuc,  commanding  the  22nd  Battalion, 
is  among  the  officers  mentioned  in  the  New  Year's  honor  list. 
He  received  the  D.S.O.  Before  going  on  active  service  he 
was  the  district  engineer  in  Montreal  for  the  Department  of 
Public  Works.    He  has  been  twice  wounded. 

Lieut.  H.  Featherston,  of  Montreal,  has  lieen  awarded 
the  military  cross.  Prior  to  the  war  he  was  in  partnership 
as  architect  with  Mr.  J.  McDougall.  In  England  he  was 
transferred  to  tlie  1st  Battery,  1st  Brigade  Canadian  Field 
Artillery,  and  was  appointed  A.D.C.  to  General  Burstall. 

Mr.  W.  A.  Cowan.  A.  M.  Can.  Soc.  C.  E.,  who  was  for- 
merly division  engineer  Transcontinental  Division  (Ontario"). 
Canadian  Government  Railways,  has  been  appointed  acting 
general  superintendent  Transcontinental  Division.  Cochrane, 
Ont.,  during  tlie  absence  of  Mr.  F.  P.  Brady,  on  account  of 
ill-health. 

Mr.  A.  E.  Griffin,  of  the  firm  of  Foley.  Welsh  &  Stewart, 
lias  been  asked  to  report  in  England  at  once,  where  he  will 
be  given  charge  of  the  corps  of  railway  construction  men 
which  is  being  raised  for  service  in  France.  Commissions  in 
the  new  corps,  under  Lieut.-Col.  Griffin,  have  been  offered 
to  Messrs.  W.  Sharp,  C.  Leader.  A.  Mcintosh,  and  .V.  Wim- 
bles, all  of  whom  have  also  been  connected  intimately  with 
the  work  of  Foley,  Welch  &  Stewart.  They  have  been  asso- 
ciated with  the  72nd  Seaforth  Highlanders  in  Vancouver. 
The  appointments  are  made  by  Col.  J.  W.  .Stewart,  who  is  so 
well  known  in  connection  with  railway  construction  work, 
and  who  now  holds  the  position  of  deputy  director  of  light 
railway  construction  in  France. 

Lieut.-Col.  L.  T.  Martin,  director  of  the  Kennedy  Con- 
struction Company,  Montreal,  a  member  of  the  firm  of 
O'Brien  &  Martin,  railway  contractors,  and  general  manager 
of  the  Great  Lakes  Dredging  Company,  Port  Arthur,  has 
Ijcen  commissioned  to  raise  a  new  construction  battalion, 
consisting  of  1,200  officers  and  men,  which  will  be  recruited 
from  all  parts  of  Canada.  This  battalion  will  be  on  similar 
lines  to  the  one  raised  by  Lieut.-Col.  Ramsay  of  the  C.P.R. , 
which  has  done  splendid  work  in  the  construction  of  military 
railways.  Lieut. -.Col.  Martin  is  associated  in  business  aft'airs 
witli  Mr.  M.  J.  O'Brien,  of  Renfrew  and  Montreal,  the  well- 
known  railway  contractor,  who  is  also  interested  in  many 
.and  varied  industries.  His  experience  in  railway  construc- 
tion and  organization  sliould  prove  nf  immense  service  to 
the  Allies. 


Contracts  Department 


News    of   Special   Interest   to  Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Brantfor.d  Ont. 

I'lu-  county  couiuil  colli t-mplaU'  llu- 
construction  of  100  miles  of  roadway. 
A.  E.  Watts.  K.C..  is  clerk. 

Dartmouth,  N.  S. 

riic  l\v-lavv  for  the  water  aiul  sewerage 
extension  on  Stair  Street  and  \  ictoria 
Road  has  been  passed.  Tt  is  estimated 
to  cost  $5,000.  Clerk.  Alfred  Elliot.  En- 
jfineer  and  Acting  Superintendent,  E. 
Xicliol>. 

Dundas,  Ont. 

The  by-law  regarding  the  construclion 
of  trunk  sewers,  etc..  to  cost  $55,995. 
was  carried  here  on  January  1st.  Messrs. 
Murray  &  Lowes.  186  King  Street  West, 
Toronto,  are  the  engineers. 

Hamilton,  Ont. 

The  by-law  for  the  construction  of 
storm  sewers  to  cost  $01,000  was  defeat- 
ed here  on  January  1st.  S.  H.  Kent  is 
city  engineer. 

Markham,  Ont. 

A  liy-law  was  carried  here  to  raise 
#(•..000  for  the  extension  to  the  water- 
works system.    Clerk.  M.  White. 

St.  Lambert,  Que. 

Tenders  will  be  received  by  the  sec- 
retary-treasurer until  5  p.m...  January 
22nd.  for  the  supply  of  pumping  equip- 
njcnt.  H.  A.  Gibeau,  Town  Hall,  is  en- 
gineer. 

The  building  of  a  main  highway  along 
the  south  shore  of  the  St.  Lawrence 
Uiver  is  contemplated  here  by  the  Pro- 
vincial Government.  Minister,  L.  A. 
Taschereau.  Quebec.  Government  Engi- 
neer. Mr.  Lariviere,  Quebec. 

Sandwich,  Ont. 

Plans  are  being  prepared  for  sewer 
and  water  mains  of  vitrified,  salt  glazed 
construction  to  be  laid  here.  C.  R.  Mc- 
Coil.  125  Assumption  .Street.  Windsor. 
Ont..  is  engineer. 

Plans  and  estimates  are  being  prepared 
for  cement  and  concrete  pavement  and 
walks  to  be  laid  on  .\skin  Boulevard 
here.  C.  R.  McColl.  125  Assum])tion 
Street.  Windsor.  Ont.,  is  engineer.  Work 
will  commence  in  the  spring. 

Sault  Stc.  Marie,  Ont. 

By-laws  have  been  carried  for  the  con- 
struction of  storm  sewers  on  McGregor 
Avenue.  $?,0.000.  and  on  Elgin  Street. 
$18,000.    R.  G.  Campbell  is  clerk, 

Toronto,  Ont. 

The  Secretary  of  the  Board  of  Control. 
I".  McQueen,  will  receive  tenders  until 
January  16th  for  excavating,  laying  and 
jf>inting  of  12-inch  water  pipes,  valves 
and  special  castings.  Specifications,  etc.. 
may  be  seen  at  room  r!'?0.  C'uv  Hall. 

Trail,  B.C. 

Tn  connection  with  tlie  water  supply 


and  sewage  system  fur  this  city,  the  en- 
gineer. A.  L.  McCulloch,  Nelson,  B.C., 
recommeiuled  that  the  city  utilize  Cam- 
bridge Creek,  together  with  Violin  Lake, 
to  supi)lement  the  f^ow  for  storage  pur- 
poses. \'iolin  Lake  to  be  utilized  by  a 
clam  or  a  syphon,  the  latter  being  prob- 
able. Engineer  is  now  taking  levels  for 
sewer  system,  to  be  built  on  the  local 
imi)rovcmcnt  plan. 

CONTRACTS  AWARDED 

Winnipeg,  Man. 

I'lie  London  Concrete  Machinery  Com- 
pany have  secured  tiic  contract  to  supply 
the  Winnipeg  Aqueduct  Construction 
Company  with  three,  one-yard  batch  mix- 
ers. 

In  connection  with  the  construction  of 
miles  of  reinforced  concrete  pipe  for 
the  Greater  Winnipeg  Water  District,  the 
general  contract  has  been  awarded  to 
Winnipeg  Aqueduct  Construction  Com- 
pany, 617  Union  Bank  Building.  Work 
will  be  started  in  the  spring.  Contract 
covers  the  supply  of  pipe  and  labor  of 
laying  same. 

Railroads,  Bridges  and  Wharves 

Banff,  Aha. 

The  Cascade  Scenic  Railway  Company 
contemplate  the  building  of  a  scenic  rail- 
way at  this  place.  Solicitors,  Moran, 
Anderson  &  Guy,  of  Winnipeg. 

New  Westminster,  B.C. 

Plans  are  being  prepared  for  a  new 
freight  shed  to  be  erected  here  for  the 
Northern  Pacific  Railway.  F.  G.  Prest, 
St.  Paul,  Minn.,  is  purchasing  agent. 

Peace  River  Crossing,  Alta. 

Tenders  are  to  l>c  called  by  the  Ed- 
monton, Dunvegan  and  B.  C.  Railway 
for  the  erection  of  a  bridge  of  steel  con- 
struction over  the  Peace  River.  Engi- 
neer, W.  R.  Smith,  Edmonton,  Dunvegan 
&  B.  C.  Station.  Approximate  cost, 
.til. 000,000. 

Victoria,  B.C. 

.'\  by-law  is  to  be  submitted  on  Janu- 
ary 11th  to  raise  $40,000  for  the  construc- 
tion of  a  steel  bascule  swing  or  lift 
bridge.    W^  J.  Dowler  is  clerk. 

Wiarton,  Ont. 

The  Kei)pel  Township  Council  con- 
template the  construction  of  a  bridge. 
Clerk,  G.  W.  Atkey,  Wiarton.  Approxi- 
mate cost.  $:^,.500, 

CONTRACTS  AWARDED 

St.  Andrews.  N.B. 

Barrott,  Blackader  &  Webster,  10  Cath- 
cart  Street,  Montreal,  are  the  architects 
on  the  doriTiitory  to  be  erected  here  for 
the  Canadian  Pacific  Railway.  The  gen- 
eral contractors  arc  the  Deakin  Con- 
struction Company,  37  Mayor  Street, 
Montreal.  Building  will  be  three  storeys 
and  of  stucco  construction. 


Public  Buildings,  Churches 
and  Schools 

Causapscal,  Que. 

Tile  erection  of  a  school,  to  cost  $3,000, 
is  contemplated' here.  H.  Lemarie  is  sec- 
retary-treasurer of  the  School  Board. 

Dundas,  Ont. 

The  by-law  for  the  erection  of  .a  high 
school  here  was  defeated  on  January  1st. 
W.  H.  Moss  is  Secretary  of  the  Board 
of  Education. 

Esquimalt,  B.C. 

The  erection  of  an  eight  roomed  school 
is  contemplated  here.  L.  Tait,  Capt. 
Mulcahy  and  W.  Walker  Wilson  are 
members  of  the  Building  Commission. 

Fraserville,  Que. 

An  addition  to  the  Hospital  St.  Joseph 
Du  Precieux-Sang  is  contemplated  here. 
Superior,  Sister  M.  Olympiade. 

Halifax,  N.S. 

The  Military  Hospitals  Commission, 
Cogswell  Street,  contemplate  converting 
the  old  Dalhousie  College  building  into 
a  convalescent  hospital.  Two  additional 
wooden  wings  will  be  erected. 

Listowel,  Ont. 

A  by-law  was  passed  here  for  improve- 
ments to  public  and  high  schools  at  a 
cost  of  $20,000. 

Montreal  East,  Que. 

Plans  are  in  progress  for  the  erection 
of  a  school  for  the  Roman  Catholic 
School  Commission,  5430  Notre  Dame 
Street  East,  to  cost  $2,5,000.  O.  La- 
monche  is  secretary-treasurer. 

Niagara  Falls,  Ont. 

A  new  fire  hall  of  two  storeys  and 
brick  construction  to  cost  $12,000  is  con- 
templated here.  W.  J.  Seymour  is  clerk. 
By-law  was  passed  on  January  1st. 

Owen  Sound,  Ont. 

School  Section  No.  1,  Sarawak  and 
Keppel  Townships,  contemplate  build- 
ing a  new  school  house  early  in  the 
spring.  Secretary-Treasurer,  Wm.  Ca- 
vell,  R.  R.  No.  7,  Owen  Sound.  . 

Repentigny  les  Bains,  Que. 

The  erection  of  a  school,  to  cost  .$4,000. 
is  contemplated  here.  Ludger  Hervieux 
is  secretary-treasurer. 

Rigaud  Village,  Que. 

Tlie  erection  of  a  school,  to  cost 
$10,000,  is  contemplated  here.  J.  F.  Chcv- 
rette  is  secretary-treasurer. 

Riviere  Bleue,  Que. 

The  ercclion  of  a  school,  to  cost  $7,000. 
is  contemplated  here.  Joseph  Berube  is 
secretary-treasurer. 

St.  Eusebe,  Que. 

Tenders  will  be  received  until  January 
1.")tii  by  J.  W.  Dionne,  Curate  of  the  new 
church  to  be  erected  here  at  the  cost  of 
$i.").i)no. 

Sydney,  N.S. 

.Mterations  lo  orphanage  btn'lding  are 
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coiiteinplated.  Bishop,  Morrison  Aiiti- 
gonish.  Material  will  be  bought  by  Rev. 
D.  M.  McAdam,  217  George  Street,  chair- 
man of  the  building-  commission. 

Vancouver,  B.C. 

The  plans  for  the  erection  of  a  hos- 
pital building  to  cost  $35,000  have  been 
approved.  Tenders  will  be  called  as 
soon  as  sufficient  funds  are  available. 
Jas.  A.  Benzie.  :i7th  West  Street,  is  archi- 
tect. 

Verdun,  Que. 

'J"he  erection  of  a  school,  to  cost 
$:!5,000,  is  contemplated.  George  A.  Ward 
is  secretary-treasurer. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  building 
of  two  hospital  pavilions  by  the  Domin- 
ion Hospital  Commission,  Ottawa,  Ont.: 
plumbing,  R.  Ross,  1349  Queen  Street 
West,  Toronto;  heating,  Waterman  & 
Co.,  38  Hazelton  Ave.,  Toronto.  Mr. 
Charlton,  Room  207,  Clyde  Bldg.,  is  gen- 
eral contractor. 

In  connection  with  the  erection  of  the 
Rumanian  Greek  Orthodox  Church,  cor- 
ner Wallace  Ave.  and  Gertrude,  the  con- 
tract for  masonry,  carpentry  and  roof- 
ing has  been  let  to  John  Milburn,  gen- 
eral contractor,  22  William  Street;  paint- 
ing, C.  Wheeler,  179  King  Street  West. 
The  general  contractor  will  receive  ten- 
ders on  plastering.  No  electricity,  plumb- 
ing, heating  or  seating  will  be  required. 
One  storey,  20  x  40,  frame  construction, 
concrete  foundation,  shingle  roofing,  pine 
or  concrete  floors,  hard  wall  plastering. 

London,  Ont. 

Work  has  started  on  the  tuberculosis 
hospital  to  be  erected  here  by  the  Lon- 
don Health  Association  and  in  connec- 
tion with  which  the  contract  for  heating 
has  been  let  to  Eggett  &  Co.,  336  Ridout 
Street.  Hyatt  Bros.,  288  Egerton  Ave., 
are  general  contractors.  Building  will 
be  two  storeys  and  of  reinforced  concrete 
and  white  brick  construction. 

Pembroke,  Ont. 

In  connection  with  the  erection  of  a 
school  to  cost  $50,000,  the  following  con- 
tracts have  been  awarded: — Carpentry, 
Walter  Beatty,  $7,500;  painting,  J.  M. 
Taylor,  $2,000. 

Windsor,  Ont. 

In  connection  with  addition  now  being 
made  to  a  hospital  here,  at  the  cost  of 
$35,000,  for  the  Hotel  Dieu  St.  Joseph, 
the  electrical  work  has  been  awarded  to 
Gilbert  Campeau,  121  Tuscarora  Street. 


Business  Buildings  and  Indus- 
trial Plants 

Brockville,  Ont. 

Sketches  are  now  being  made  for  a 
garage  to  be  built  at  the  corner  of  King 
and  Kincaid  Streets.  Owner,  Beacock 
Bros.,  Buell  Street.  Architect,  B.  Dil- 
lon, 43  King  Street  East.  Concrete  or 
brick  construction.    Cost,  $18,000. 

Chatham,  Ont. 

A  pickle  factory  is  contemplated  here. 
Wm.  Huff,  Camden  Township,  R.  R.  No. 
:!,  Dresden,  Ont.,  is  interested. 

Chelsea  Green,  Ont. 

rile  erection  of  a  foundry  for  Beatty 
lirothers,  St.  Georges  .Street,  Fergus, 
Ont.,  to  cost  $35,000,  is  contemplated 
licre.  Building  will  lie  of  concrete  and 
white  brick  construction. 


Cobourg,  Ont. 

I'lans  are  being  prepared  for  a  steel 
plant  and  rolling  mill  to  be  located  here 
by  the  Federal  Steel  &  Foundry  Com- 
pany, Ltd.  Manager,  J.  H.  Cole,  care  ot 
Corbett  Foundry  &  Machine  Co.,  Owen 
-Sound,  Ont. 

Hagersville,  Ont. 

The  contract  for  the  electrical  work 
on  the  bank  building  to  be  awarded  by 
the  Bank  of  Hamilton  at  a  cost  of  $10,- 
000  has  been  awarded  to  Breay  &  Culley, 
35  King  Street  West,  Hamilton.  Geo. 
Frid  Bros.,  Bank  of  Hamilton  Building, 
Hamilton,  are  general  contractors,  and 
are  open  for  tenders  on  plumliing  and 
heating. 

Hamilton,  Ont. 

Tenders  are  now  being  received  by  the 
architect,  E.  B.  Patterson,  143  Went- 
worth  Street  North,  for  the  erection  of 
stores  and  apartments  for  Mrs.  Whitney, 
39  West  Avenue  South,  to  cost  $3,000. 

Plans  are  being  prepared  for  altera- 
tions to  store  for  apartments  for  Edward 
Matthews,  231  John  Street  North,  to  cost 
$5,000.  E.  B.  Patterson,  143  Wentworth 
Street  North,  is  architect. 

Iroquois  Falls,  Ont. 

W  ork  has  been  started  on  addition  to 
the  pulp  and  paper  mill  of  the  Abitibi 
Pulp  and  Paper  Company.  Canadian 
Stewart  Company,  Dominion  Bank 
Building,  Toronto,  are  the  general  con- 
tractors. Roofing  by  Canadian  H.  W. 
Johns-Manville  Company,  Toronto.  When 
mill  additions  are  completed  work  will 
be  started  on  two  power  dams;  also 
power  plant. 

Kamloops,  B.C. 

A  creamery  building  will  be  built  here 
in  the  spring  for  the  Kamloops  District 
Creamery  Association.  Building  to  be 
located  at  Battie  Street  and  Fifth  Ave. 

Lindsay,  Ont. 

The  by-law  in  connection  witli  the 
building  of  a  cold  storage  building  for 
Flavelles'  Limited,  has  been  passed.  Ten- 
ders will  be  called  the  beginning  of  Feb- 
ruary. 

Lonidon,  Ont. 

The  erection  of  a  factory,  to  cost 
$25,000,  is  contemplated  here.  Gordon 
Philip,  City  Hall,  is  interested. 

The  Utilities  Board  are  about  to  call 
for  tenders  for  the  erection  of  new  hydro 
offices,  to  cost  $8,000.  Architect,  L.  II. 
Carrothcrs,  Bank  of  Toronto  Building. 

Tenders  are  open  for  store  and  office 
building  to  be  erected  here  at  a  cost  of 
$80,000,  for  the  Utilities  Board.  Tenders 
will  be  received  by  owners  until  1  p.m., 
January  26th. 

New  Toronto,  Ont. 

A  by-law  has  been  passed  lixing  tlie 
assessment  on  the  property,  etc.,  of  the 
i^rown's  Copper  &  Brass  Rolling  Mills 
Ltd.  at  $4,000  per  acre.  The  company 
will  shortly  erect  a  new  wire  mill  and 
other  buildings. 

Ottawa,  Ont. 

J.  Albert  Ewart.  Sparks  Street,  has 
been  appointed  architect  for  rebuilding; 
the  printing  plant  for  Rolla  L.  Craiii 
Co.,  Ltd.,  near  Preston  Street.  Build- 
ing will  be  of  solid  brick  construction. 
Owen  Sound,  Ont. 

The  by-law  regarding  the  addition  lo 
the  factory  of  the  Keenan  Woodenware 
Mfg.  Co.,  Ltd.,  Third  Ave.  East,  was 
carried  here  on  January  1st. 

Port  Alberni,  B.C. 

Work  will  be  started  at  once  on  (he 


new  warehouse  to  be  erected  on  Second 
Avenue  by  the  Imperial  Oil  Company. 
Local  Manager,  A.  W.  Neill. 

Saskatoon,  Sask. 

A  warehouse  is  contemplated  here  for 
the  T.  Eaton  Company,  Limited,  Winni- 
peg, Man.  The  building  will  be  of  iron- 
clad construction,  two  storeys,  iron  and 
metal  roofing.    Estimated  cost,  $25,000. 

Alterations  to  the  Empress  Hotel  for 
an  apartment  block  are  contemplated 
here  by  the  Hill  Agencies  Limited,  112 
Third  Street,  owners. 

The  W.  A.  Jenkins  Mfg.  Co.,  363  Ri- 
dout Street,  London,  Ont.,  contemplate 
building  a  branch  factory  here. 

The  Hill  .Agencies  Limited,  112  Third 
Street,  contemplate  erecting  a  two- 
storey  office  building  here.  Architect 
not  yet  chosen. 

Plans  are  now  being  prepared  for  new 
stock  yards  to  be  built  for  the  Canadian 
Northern  Railway.  Head  Office,  Toron- 
to, Ont.    Cost,  $30,000. 

St.  Laurent,  Que. 

Plans  are  being  prepared  for  prn- 
l)osed  cast  iron  factory  for  the  Canada 
Stove  and  Foundry  Co.,  St.  Laurent. 
Manager,  Jos.  A.  St.  Germain.  Archi- 
tect, W.  A.  Mahoney,  79  Queen  Street, 
Guelph,  Ont.  Tenders  will  be  called 
about  April  1st. 

St.  Thomas,  Ont. 

The  Western  Dairy  and  Prnvision 
Company,  1(1  Railway  Street,  contemplate 
the  erection  of  an  ice  and  cold  storage 
plant.    W  ork  to  start  in  the  spring. 

Sydney,  N.S. 

The  erection  of  two  stores  and  a  resi- 
dence is  proposed  at  Sydney,  to  cost  from 
$4,000  to  $8,000.  Owner,  E.  T.  Quirk,  5S2 
Victoria  f'load.  Construction  to  be  of 
wood  or  concrete. 

Work  is  to  be  started  on  the  new 
smelter,  etc.,  to  be  erected  at  Coxheath, 
N.S.,  by  W.  N.  McDonald,  Esplanade. 
Owner  is  in  the  market  for  a  quantity  of 
material.  . 

Toronto.  Ont. 

Preliminary  plans  for  an  eight-storey 
departmental  store  for  the  T.  Eaton 
Company,  to  cost  $10,000,000,  have  been 
filed  with  the  Architect's  Department, 
City  Hall.  Howard  J.  Wliite,  408  Ryrie 
Building,  is  the  architect. 

The  erection  of  an  additional  ware- 
house building  is  under  consideration  by 
the  R.  Simpson  Company. 

Plans  have  been  drawn  for  alterations 
and  additions  to  be  made  on  the  offices 
of  the  Grand  Trunk  Railway  at  a  cost 
of  $6,750. 

Plajis  have  been  d  rawn  for  a  ware- 
house to  be  erected  by  S.  Frank  Wilson 
Co.,  73  Adelaide  Street  West.  Tenders 
are  being  called.  Building  to  be  nine 
storeys  and  of  reinforced  concrete  con- 
struction. 

W.  Harris  &  Company,  994  Danforth 
.\vc.,  contemplate  the  erection  of  a  glue 
factory  at  Ashbridge's  Bay  and  Don 
River. 

Sub-tenders  are  wanted  by  Messrs. 
Witchall  &  Sons,  156  St.  Helen's  Ave.,  for 
all  trades  except  sprinkler  system  and 
elevators  in  connection  with  the  erection 
of  an  office  and  warehouse  on  Front  St. 
West  for  Cassidys  Limited,  Montreal^ 
Que.  Architect,  MacVicar  Heriot,  104 
Union  Ave.,  Montreal,  Que. 

Work  lias  started  on  an  addition  to 
(Continued  on  page  51) 


Tenders  and  For  Sale  Department 


NOTICK  TO 
CONiRAC'iORS 


Province  of  Manitoba 
Department  of  Public  Works 

renders  for  Completion  of 
the  Now  Partially  Erect- 
ed New  Parliament 
Buildings 

1  On  Mon.lay.  llie  12lli  day  of  Febiuaiy,  1017, 
at  eleven  o'clock  in  the  forenoon,  the  undcisiRncd 
will  sit  in  the  I.CRislalive  Chamber  at  the  Par- 
liament llnihlings,  Kennedy  Street,  Winmpeg,  lor 
the  purpose  of  receiving  Tenders  for  the  various 
works  reiiuired  in  the  completion  of  the  now 
parlially  erected  New  Tarliament  Kuildings,  in 
the  City  of  Winnipeg. 

•J.  The  lime  for  receiving  tenders  will  he  limited 
to  the  hour  between  eleven  o'clock  and  noon  of 
the  day  and  at  the  place  above  mentioned,  and 
the  Minister  will  then  and  there  proceed  to  open 
in  public  such  tenders  as  shall  have  been  re- 
ceived. No  tender  will  be  considered  unless  de- 
posited during  that  hour  on  that  day  and  in  tlie 
manner  herein  prescribed. 

S.  Special  envelopes  for  enclosing  the  tenders 
and  Bills  of  Quantities  will  be  supplied;  any 
lenders  submitted  in  other  than  one  of  these  spe- 
cial envelopes  will  remain  unopened  and  will  on 
no  account  be  considered. 

4.  Tenderers  must  appear  in  person  or  in  the 
person  of  their  accredited  representative  to  de- 
posit their  respective  tenders.  Tenders  received 
by  mail  will  be  returned  unopened  to  the  senders, 
and  on  no  account  must  any  tender  be  presented 
by  the  hand  of  a  Civil  Servant. 

5.  Separate  tenders  will  be  received  for  the 
several  works  required  for  the  completion  of  the 
now  partially  completed  New  Parliament  Build- 
ings as  shown  on  the  plans  and  set  out  in  the 
Rills  of  Quantities  and  Specifications  prepared 
under  the  supervision  of  Frank  W.  Simon,  F.R.I. 
B  A  ,  Architect,  as  set  forth  below  under  head- 
ings A,  B,  C,  D,  E,  F,  G,  H,  I,  and  K: 

A.  Preliminary  Credits.  Excavator  and  Con- 
cretor.  Concrete  and  Reinforced  Concrete  Work 
in  Dome,  Brickwork,  Mason,  Carpenter  and 
Joiner,  and  Metal  Worker. 

E.  Marble  Work  and  Terrazzo  Paving. 

C.  Waterproofing  and  Roofing  Work. 

D.  Metal  Furring  and  Lathing,  Plasterer  and 
Tileworker. 

E.  Glazier. 

F.  Painter. 
.Special  Joinery. 

If.  Plumbing. 

f.   Heating  and  Ventilating. 

K.  Electric  Conduit  and  Wiring. 

6.  The  Contractor  tendering  for  portion  A,  and 
to  whom  contract  A  may  be  awarded,  will  be 
called  the  General  Contractor,  and  he  triust  as- 
sume as  his  sub-contractors,  with  full  liability  for 
rluc  execution  of  their  work  as  provided  for  in  the 
General  Conditions  of  Contract,  all  of  the  separ- 
ate trades,  lettered  B,  C,  D,  E,  F,  and  G,  at 
the  amount  of  the  sub-contractors'  tender  or  ten- 
ders to  the  Government,  for  which  services  he 
will  be  paid  a  fixed  profit  of  five  per  cent.  (5  p.c.) 
on  the  amount  of  such  tender  or  tenders,  except- 
ing, however,  such  of  the  trades,  included  in  Ti, 
C,  D,  E,  F,  and  G,  on  which  he  himself  may  ht 
the  successful  tenderer,  in  which  event  it  will  be 
assumed  that  he  has  allowed  for  any  profit  lie 
may  require  in  such  tender,  and  he  will  not  re- 
ceive the  five  per  cent.  (5  p.c.)  fixed  profit  above 
mentioned.  The  work  under  headings  fl,  I,  and 
K  will  be  let  separately  by  the  Government,  and 
will  not  be  included  in  the  General  Contract. 

T.  The  successful  tenderers  under  the  respective 
headings  B,  C,  D,  E,  and  G  will  be  required 
enter  into  a  contract  with  the  General  Con- 


liactoi  ui)^»ii  U'ini>  ;in«l  n  mhI  1 1 1>  his  i  .  in  sisU' i  i  ; 
with  those  applying  to  ihc  (icmial  (  c.nii.ul.  aii.l 
when  such  successful  tciuUnr  has  cnlciid  iiilo  a 
satisfactory  contract  witli  llu-  Gciuial  (  i.nl'ailm 
acceptable  to  the  Government,  the  driiusii  ,lui|iic 
of  live  per  cent,  (o  p.c),  as  stated  ui  ClauM-  I, 
General  Conditions  of  ('(inliacl,  will  In-  nluiiu-d 
to  him. 

S.  .\  large  room  has  lufii  pni'arcd  in  the 
Xoitlicast  Wing  of  the  Nih  I'arlianu  nl  lluildinKs, 
in  ullich  room  all  the  pl.liis  ami  .Iclalls  \vlll  be 
exposed;  on  no  account  will  any  pi  i  is|  leet  i\ e  bid 
der  lie  permitted  to  i ciiiox  e  any  ol  these  |ilaiis  oi 
details. 

'.1.    liills   of   (liianlilies   lia\e   been    iiie|iared  t>n 
eiiiiL;    llie   several    uoiKs,   and    |  n  .  .s|  i,-e  1 1  ve  len.lei 
>,s    will    be    snpi.lle.l    Willi    ..M'V    ol    llu-se    al  ten 
ilollais   l.Slll.lllll    ]K  i    eo|i\    loi    ,  ai  li   lie.alln^,   A,  I!. 
I  ,    I  ).  (I,    II.    I  ,  and    K.   »  bn  ii   ,lr]Hisit  will 

be  relunieil  on  llie  reeeiiil   ot  bona  lide  lender, 

m.  I'rospeclive  tenderers  arc  invited  to  notify 
in  wiitiiiK  the  Deputy  Minister  ot  Pubhc  Works 
by  not  lalei  llian  laniiaiy  llie  l.'illi,  I'.Mi.  of  llieii 
intention  lo  li  ndei  .md  i  e.|nesi  m^^  issn,'  of  a  per- 
mit for  then  i  e]ii  eseiil.itn  es  lo  hav  e  aeei-ss  to  tile 
idaiis  and  to  be  inoMdcd  willi  liills  ol  (luaiili- 
ties.  Application  iiiusi  be  made  in  wiitiiiK,  and 
must  be  at  eoniji.-iiiied  b>  an  aeeepled  elieciue  in 
favor  of  ■  1  be  I'loviiiee  ol  .M.iiiilolia,"  as  stipu- 
lated in  111!  i.ierediiiH  pa  1  ag  I  a  1 1  b ,  An  order  will 
then  be  issued  on  the  .\reliileel  lo  provide  the 
1  e.|nn  III    .  o|.ies. 

II.  llu  Keputy  Minister  will  also,  on  receipt 
of  siK  li  .ipplieation,  issue  card  passes  to  bona 
lide  umb  ieis,  and  presentation  of  such  pass  will 
secure  aeeess  to  the  building  to  view  the  plans 
and  examine  the  work  already  in  place.  These 
passes  will  be  non-transferable,  and  the  bearer 
will  be  required  lo  sign  his  name  in  a  book  pro- 
vided for  the  purpose  on  each  occasion  of  his 
visiting  the  building, 

1"J.  Prospective  tenderers  are  advised  that  there 
is  no  necessity  for  them  to  verify  measurements 
in  the  Bills  of  Quantities;  these  are  guaranteed; 
and  it  is  by  reason  of  this  that  the  plans  and 
details  are  not  to  be  removed. 

13.  Prospective  tenderers  are  further  warned  to 
read  carefully  the  General  Conditions  of  Con- 
tract, as  these  will  constitute  an  integral  part  of 
any  contract  proposed  to  be  entered  into.  Failure 
to  comply  with  any  of  the  conditions  therein  con- 
tained relating  to  tendering  will  constitute  good 
and .  sufficient  reason  for  the  non-consideration  of 
such  tender. 

14.  Only  the  tenders  of  bona  fide  contractors 
who  have  been  at  least  three  years  established  in 
Canada,  and  who  can  produce  satisfactory  evi- 
dence of  their  ability  to  carry  out  to  completion 
the  work  will  l)e  considered. 

15.  Xo  tender  will  on  any  account  be  con- 
sidered unless  accompanied  by  a  certified  cheque 
on  a  chartered  bank  of  the  Dominion  of  Canada 
and  payable  to  the  Province  of  Manitoba  to  an 
amount  equal  to  at  least  five  per  cent.  (5  p,c,)  of 
the  total  amount  of  the  tender. 

16.  Cheques  of  the  successful  tenderers  will  be 
retained  by  the  Government  until  such  time  as 
contract  is  exectited,  and 

(a)  in  the  case  of  the  General  Contractor,  untii 
he  has  entered  into  a  bond  in  the  sum  of  two 
hundred  and  fifty  thousand  dollars  (.$250,- 
000.00)  for  the  fulfilment  of  his  contract  in  a 
company  or  corporation  approved  by  and  on 
terms  and  conditions  satisfactory  to  the  Gov 
ernment ; 

(b)  in  the  case  of  sub-contractors,  until  a  con- 
tract satisfactory  to  the  Government  has  been 
executed  between  the  General  Contractor  and 
sub-contractor. 

.Such  checiues  will  be  forfeit  to  the  Government 
in  the  event  of  successful  tenderers  declining  lo 
execute  contract. 

17.  The  cheques  of  the  unsuccessful  tenderers 
will  be  returned  on  execution  of  contract  by  the 
successful  tenderer. 

IS.  Bills  of  Quantities  will  be  issued  on  the 
15th  day  of  January,  1017,  and  the  drawings  will 
be  open  for  ins[»ection  on  the  same  date  and 
llu-reafter, 

JO.  The  lowest  or  any  tender  will  not  neces- 
sarily be  accepted. 

THOS,  H.  JOHNSON, 

Minister  of  Public  Works, 
Winnipeg,  20th  December,  19JC. 


TENDERS 


Sealed  tenders,  marked  on  the  outside  of  enve- 
lope, 

"PROPOSALS    FOR    NEW    STORE  AND 
OFFICE  BUILDING," 

will  lie  received  by  Public  Utilities  Commission 
of  the  City  of  London,  (Jnt.,  until  1  p.m.,  Friday, 
January  2(Uli,  1017. 

.\  eertilied  cheque  for  5  per  cent,  of  the  amount 
of  the  tender  must  accompany  each  proposal. 
I'lans  anil  specifications  yvill  only  be  furnished 
on  a  deposit  being  made  of  .$5.00  for  their  safe 
return. 

The  right  is  reserved  to  reject  any  or  all  ten- 
ders or  to  accept  any  tender. 

PUBLIC    UTILITIES  COMMISSION. 

E.  V.  BUCHANAN, 
2-2  General  Manager. 


BOILERS  FOR  SALE 

Two  low  pressure  iiO  H.P.  steel  boilers  com- 
plete with  mountings,  grates,  etc.  Have  been  in 
use  less  than  two  months.  Good  for  steam  oi 
hot  water  heating  purposes.  Each  will  carry 
0,000  square  feet  of  steam  radiation.  Further 
particulars — MacM.  R.  &  D,,  4  lieaver  Hall  Sq,, 
Montreal,  17  t.f. 


Late  News  Items 

Esquimalt,  Que. 

Plans  are  being  prepared  for  a  school, 
to  cost  $30,000.  Thomas  Ledger,  care  of 
School  Board,  has  been  appointed  archi- 
tect. 

Hamilton,  Ont. 

Tenders  are  being  received  by  the  ar- 
chitects, Prack  &  Perrine,  Lumsden 
Building,  Toronto,  for  the  erection  of  a 
five-storey  office  building  for  the  Cana- 
dian Westinghouse  Company,  Sanford 
North,  to  cost  $150,000. 

Lachine,  Que. 

The  erection  of  a  school,  to  cost 
$16,500,  is  being  considered  here.  H. 
Robert,  47  Sixteenth  Avenue,  is  secre- 
tary-treasurer of  the  School  Board. 

London,  Ont. 

The  Utilities  Commission  contemplate 
the  building  of  an  addition  to  the  sub- 
station at  Horton  Street,  to  cost  $30,000. 
E.  V.  Buchanan,  City  Hall,  is  the  general 
manager. 

Port  Dover,  Ont. 

Lord  &  Burnhain  Company,  Ltd., 
Royal  Bank  Building,  Toronto,  are  about 
to  start  work  on  a  greenhouse,  to  be 
erected  for  Thomas  Ivey  &  Sons,  to  cost 
$10,000. 

Toronto,  Ont.  . 

The  Toronto  Street  Railway  Company- 
have  been  ordered  to  construct  double- 
line  tracks  on  Carlaw,  Guelph,  and  Pape 
.\venues.  Work  will  be  started  .\pril  l.st 
and  completed  July  1st. 

Plans  are  being  prepared  for  a  theatre, 
to  cost  $250,000,  corner  Victoria  and 
Richmond.  G.  H.  Crane,  Ford  Buildin.g. 
Detroit,  Mich.,  is  architect. 

Plans  have  been  drawn  for  an  addition 
to  be  made  to  the  warehouse  of  E.  Lead- 
ley  &  Co., '87  Front  Street  East.  Archi- 
tect and  probable  general  contractor  is 
W.  Williamson,  137  Woodbine  .\venuc. 
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Business  Buildings  and  Indus- 
trial Plants 

(Continued  from  page  49) 

the  factory  of  the  Chapman  Double  Ball 
HeariuK  Co'nipany  here  to  cost  $17,.jO(). 
Buildini>  will  be  one  storey,  brick  con- 
struction. 

Trenton,  Ont. 

Mr.  Harvey,  contractor,  will  do  all 
work  above  the  foundation  in  connection 
with  the  addition  bcins;  made  to  the  mov- 
ing picture  studio  for  the  Canadian  Na- 
tional Features,  Ltd.,  to  cost  $;!.5,000. 
Alex.  Dunbar,  i02  Kent  Building,  Toron- 
to, is  architect. 

Victoria,  B.C. 

The  erection  of  a  plant  by  the  Aetna 
Iron  &  Steel  Co..  Ltd.,  is  contemplated 
here. 

Windsor,  Ont. 

In  connection  with  the  erection  of  an 
ofhcc  building  here  for  the  Huron  & 
Erie  Mortgage  Corporation,  Richmond 
Street,  London,  Ont.,  tenders  will  be  re- 
ceived until  January  ICth.  Architects. 
Watt  &  Blackwell,  Bank  of  Toronto 
Bldg.,  London,  Ont. 

A.  H.  Brener,  :!()2  Dufferin  Ave.,  Lon- 
don, Ont.,  contemplates  erecting  a  cigar 
factory  here.    Approximate  cost.  $2.'), 000. 

Wingham,  Ont. 

The  Western  Foundry  Co.,  Ltd.,  con- 
template an  addition  to  their  foundry 
here.    Work  will  be  started  in  the  spring. 

CONTRACTS  AWARDED 

Dartmouth,  N.S. 

The  Lo.n(lon  Concrete  Machinery 
Company  have  secured  the  contract  to 
supply  the  Imperial  C^il  Company  with 
one-ciuarter  yard  batch  mixer  and  a  oiu- 
half  yard  batch  mixer,  to  be  used  in  the 
construction  of  theij-  new  i)lant. 

Hamilton,  Ont. 

The  contract  for  the  sheet  metal  work 
on  the  addition  being  made  to  the  plant 
of  the  Standard  Underground  Cable  Co. 
of  Canada,  has  been  awarded  to  Thos. 
Irwin  &  Son,  22  McNab  Street  South. 

The  following  contracts  have  been 
awarded  in  connection  with  the  addition 
being  made  to  the  factory  of  the  Tall- 
man  Brass  Company  here :— Carpentry. 
W.  H.  Cooper,  Clyde  Bldg.;  roofing,  John 
E.  Riddle,  Ferguson  Ave.  N.;  painting, 
I.  C.  Boswell,  140  Wellington  Street. 
The  .Architects,  Stewart  &  Witton,  will 
call  tend-ers  shortly  for  remaining  sub- 
trades. 

Lindsay,  Ont. 

The  work  on  alterations  for  store, 
etc.,  for  J.  Sutcliffe  &  Sons  has  been 
started  and  the  following  contracts  have 
been  awarded:— Carpentry,  W.  H.  Mc- 
Ceough,  Simcoe  Street;  painting,  E.  A. 
McPhee,  Glenclg  Street.  W.  J.  Fergu- 
son is  architect. 

Maisonneuve,  Que. 

The  walls  have  been  started  on  tlu' 
tack  and  nail  factory  which  is  being 
erected  for  the  United  Shoe  Machinery 
Company.  The  general  contractor  is  the 
Deakin  Construction  Company,  37  Mayor 
Street,  Montreal.  Traversy  Ltd.,  15 
foscphat  Lane,  has  been  awarded  the 
'mill  work  on  this  Iniilding. 

Montreal,  Que. 

Work  has  been  started  on  the  ground 
doors  of  a  warehouse  and  office  for  Com- 
mercial Realty  Company,  to  cost  $4.'),- 
000.    The  following  contracts  have  been 


awarded;  -raililui.L;.  .\K\.  Craig  Ltd..  II 
jurors  Street;  mill  work,  Wm.  Ruther- 
ford &  Sons  Co..  \2->  .\twater  Street;  ele- 
vators, Otis  Fni^.im  l'"levator  Co.,  308 
St   James  .Sireii. 

Ottawa,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  \hc  rebuilding  of 
stores,  offices  and  apartments  owned  by 
Mrs.  Lemoine,  505  Wilbrod:— Electrical 
work,  E.  G.  Tressider,  58  Fifth  Avenue; 
plumbing  and  heating,  McKinley  & 
Northwood,  56  Rideau.  The  balance  of 
the  work  is  being  done  by  Sydney  F. 
Smith,  448  McLeod  Street,  general  con- 
tractor. 

The  contract  for  the  elevators  for  the 
theatre,  stores  and  offices  which  are  be- 
ing erected  for  J.  E.  Taggart  and  Andrew 
Hay  don.  Sussex  and  Rideau  Streets,  has 
l)een  let  to  Darling  Bros.  Ltd.,  130  Prince 
Street,  Montreal.  Alex.  Christie  &  Son, 
Wa\  erley  Street,  are  general  contractors. 
Buildings  to  be  of  solid  brick  construc- 
tion and  to  cost  $10,000. 

In  connection  with  addition  now  being 
made  to  the  factory  of  the  Capital  Wire- 
cloth  Mfg.  Co.,  Hinton  and  Armstrong 
Streets,  by  Cuthbertsoii  &  Clark,  143 
Hawthorne  Ave.,  to  cost  $10,000,  the  con- 
tract for  electrical  work  and  plumbing 
has  been  let  to  Livock  &  McCall,  220 
.\lbert  Street. 

Sherbrooke,  Que. 

The  contract  for  the  electrical  work  in 
connection  with  the  erection  of  a  bank 
building  for  the  Canadian  Bank  of  Com- 
merce has  been  av^'arded  to  the  Electri- 
cal Repair  and  Supply  Company,  71  Well- 
ington Street.  The  Dominion  Realty 
Company,  34  King  Street  West,  Toronto, 
are  the  architects. 

St.  Johns,  Que. 

The  contract  for  the  extension  to  the 
plant  of  the  Dominion  Crucible  Co.,  Ltd., 
has  been  awarded  to  Pierre  Trahan,  St. 
Jean  Street.  Structure  to  be  of  rein- 
forced concrete  and  steel  construction. 
Owners  are  in  the  market  for  machinery. 

Sherbrooke,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  metal  factory  for  N.  B.  Pritchard, 
40  Quebec  Street,  to  cost  $8.000: — Elec- 
trical work,  Electrical  Repair  &;  Supply 
Co,,  71  Wellington  Street;  plumbing  and 
heating,  E.  Conley,  6  xMexander  Street. 

Residences 

Ancaster.  Ont. 

Tenders  will  be  received  by  the  archi- 
tect, J.  A.  Armes,  Sun  Life  Building, 
Hamilton,  for  all  trades  in  connection 
with  the  erection  of  a  bungalow,  to  cost 
$5,000,  for  G.  H.  Shaver,  Jerseyville,  Ont. 
Building  vvill  be  one  and  one-half  stor- 
eys and  brick  construction. 

Chateauguay,  Que. 

I 'bins  are  now  in  progress  in  connec- 
tion with  the  erection  of  a  store  and 
residence.  Store  is  to  be  occupied  by 
Lebarge  Brothers.  Owner,  William 
Craik,  will  receive  local  tenders  about 
January  15th.  Two  storeys,  33  x  6L 
frame  and  plastic  brick  construction, 
steel  beams  and  columns,  concrete  foun- 
dation, electric  lighting.  Architect.  1).  J 
Oighton.  282  St.  Catherine  Street  West. 
Montreal.    Approximate  cost,  $5,000. 

Clarkson,  Ont. 

rians  liave  been  dr.iwn  for  a  residence 
to  be  erected  i)y  11.  H.  h'udger,  care  of 
Robert  Simpson  Co.,  Toronto.  Stone 


,iiul  bnck  construction.  Max  Duiiiiing, 
diicago,  is  architect. 

Hamilton,  Ont. 

I'lans  for  two  residences  to  be  erected 
liy  Lewis  &  Midgley.  25  Lottridge  Street, 
to  cost  $2,500  each,  have  been  drawn. 
Buildings  to  be  one  storey  and  lirick  con- 
struction. Owners  will  receive  tenders 
on  electrical  work,  plumbing,  heating, 
lilastering,  and  painting. 

W.  A.  Seeley,  61  Hunter  West,  con- 
templates the  erection  of  two  apartment 
liouses,  to  cost  $5,000  each.  Owner  will 
receive  tenders  on  electrical  work,  plumb- 
ing, heating,  plastering,  and  painting. 

Tenders  for  all  trades  in  connection 
with  the  erection  of  five  residences  on 
Beach  Road,  estimated  to  cost  .  $1,500 
each,  are  now  being  received  by  the  own- 
er, .\.  Cope,  2!)  Albert  Street. 

Montreal,  Que. 

The  foundations  are  in  lor  a  residence 
to  be  erected  by  P.  Leah,  146a  St.  Remi 
.Street,  who  will  sublet  smaller  trades. 
Buiilding  to  be  three  storeys  and  of  frame 
and  brick  construction. 

Work  has  been  started  on  the  iound:i- 
tions  of  a  residence  which  is  being  erect- 
ed by  J.  C.  Desjardins,  532B  St.  Denis 
.Street,  who  will  receive  tenders  on  roof- 
ing, electrical  work,  plumbing,  heating, 
and  plastering.  The  masonry  is  i)eing 
done  by  Perron  &  Fils.  Building  will  be 
two  and  one-lialf  storeys  and  of  brick 
construction. 

In  connection  witli  the  erection  of  a 
residence  on  Cote  St.  Antoine  Road,  near 
Harvard,  the  owners  and  general  con- 
tractors, Tremblay  &  Trudeau,  291  Prud- 
ho  mme  Avenue,  will  sublet  some  of  the 
smaller  trades.    Approximate  cost,  $G,000. 

The  walls  are  going  up  for  seven  resi- 
dences on  Oxford  Avenue,  to  cost  $28,000. 
(  )wner  and  general  contractor,  J.  Bru- 
nette, Cote  .St.  Luc  Road.  Carpentry, 
roofing,  electrical  work,  plastering,  and 
l)aintino-  to  be  done  by  the  general  con- 
tractor. 

Ottawa,  Ont. 

Fenders  close  to-day  in  connection 
with  the  erection  of  a  residence  by  W. 
H.  Craig,  243  Fourth  Avenue,  to  cost 
$4,500.  Building  to  be  two  and  one-half 
storeys  and  of  stucco  and  brick  veneer 
construction. 

The  remodelling  of  a  residence,  to  cost 
.$3,500,  for  James  W.  Davidson,  151 
Greenfield  Avenue,  is  contemplated  here. 

Point  Edward,  Ont. 

Work  will  I)e  started  siiortly  on  a  resi- 
dence to  be  erected  here,  at  cost  of 
$3,000.  The  building  will  be  of  frame 
construction  and  two  storeys.  Owner, 
J.  W.  Oliver.  General  contractor,  W.  d' 
Griffin,  289  ATaxwell  Street,  Sarnia,  Out 
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Port  Colborne.  Ont. 

I  lu-  lomuUitious  are  jioinK  in  for  Cwu 
ii^uUnocs  to  111-  built  by  L".  D.  Winn,  to 
cost  $;;,.MM>.  BuililinKs  will  be  two  stor- 
eys anil  oi  iranie  construction. 

Sarnia.  Ont. 

A  resitlence  is  hein^  erected  here,  at  a 
cost  of  $;!,H0(>.  by  \V.  D.  llrilVin,  USO  Max 
well  Street. 

Work  will  be  started  shortly  on  tlio 
erection  oi  residences  on  Ivose  Street 
and  t.'hip|)ewa  Street,  to  cost  $."),000. 
Owner.  Heller  lirothers,  181  Davis 
Street;  Kcneral  contractor,  John  Kllinor, 
Xia  Victoria  Street.  The  bnililini;s  will 
be  twi>  storeys  and  Iranie  coiislruction. 

Stratford,  Ont. 

The  erection  of  ei^ht  or  ten  residences. 
,il  a  cost  of  $1,700  each,  is  conteniplatcti 
here  by  .\rthur  G.  Everett,  .M  Ciiestiuii 
Street.  Unildinjjs  will  be  one  and  uiu 
half  storeys,  brick  veneer  construe! imi 
and  concrete  foundation.  Work  to  cuni 
nii-nce  in  the  spring. 

Toronto.  Ont. 

\\  ork  has  been  started  on  a  residence 
to  be  erected  for  the  Citv  Homes,  Ltd., 
IS  Hosarth  Avenue,  at  a  cost  of  $:5,;^00, 
two  and  one-half  storeys,  brick  coii- 
slruction.   Owner  will  let  smaller  trades. 

I'hins  have  been  drawn  for  a  pair  of 
residences  to  be  erected  for  H.  O.  Dun- 
bar. Hf)  Dammar  Avenue,  at  a  cost  of 
$4,200.  Huildings  will  be  two  storeys 
ami  basement,  and  will  be  of  roughcast 
.md  brick  construction. 

.\  residence  is  to  be  erected  on  Lauder 
.\ venue,  at  a  cost  of  .'i;:5,750,  for  J.  Ed- 
monds, 71  Oakwood  .\venue.  Building 
will  be  two  and  one-half  storeys  and  of 
li.ii-k  construction. 

Walkerton.  Ont. 

Work  will  be  started  in  the  spring  on 
.1  new  residence  on  Gibson  Street  for 
J.ihn  Rilger.  It  will  l)e  of  red  pressed 
brick  construction,  one  and  one-half 
storeys  higli. 

CONTRACTS  AWARDED. 

Ottawa,  Ont. 

Artiuir  Davis.  Hell  .Street,  has  been 
awarded  the  contract  for  the  electrical 
work  on  a  residence  which  is  bcin.g  erect- 
ed for  E.  Stanfield.  to  cost  .$5,500. 

In  connection  with  the  erection  of  a 
residence  for  James  .\udlcy  by  James 
C  nmmings,  66  Third  Avenue,  to  cost 
?4.000.  the  electrical  work  has  been  let  to 
H.  H.  Sanders.  491  Metcalfe  Street. 

The  frame  work  has  been  .started  on  a 
residence  which  is  being  erected  by  B. 
\.  Grison.  115  Fentiman  Avenue,  to  cost 


•t;!,!!!!!!,  and  ihr  Icdlnwin.L;  eulili.icts  have 
l)een  awariUil:  I'.Kctrical  work,  H.  L. 
Allan,  :!7T  Soniersel  Street;  pluml)iiig, 
I.  r.  IJand  61:  Co.,  7';.")  I'.ank  Street;  heat 
mil;,  J.  K.  t  ameron,  ISs  Lew  is  .Street. 
1  he  phislei-iiiL;  and  painliiiL;  to  l)e  day 
l.diiir. 

Sam.  J.  Lucy,  88  Hopewell,  owner  and 
L'.iiieral  contractor,  has  awarded  tlie  ftjl- 
lowing  contracts  in  connection  with  the 
erection  of  a  residence  on  Harvard 
.Street:  Electrical  work,  George  Mat 
thews,  700  Albert  Street;  healing,  J. 
(.'ameron,  48S  Lewis  .Street;  plnmliiiig, 
Gervin  &  Lillico.  G!)  Leonard  Avenue; 
lilastering.  M.  J.  Cooper,  124  Noel  Street; 
painting,  I'.  Bellan.ger,  Arlin,gtnn  Ave- 
nue. .Ml  material  purcliased,  exce|il 
plastering. 

Walkerville,  Ont. 

Ill  cdiiuection  witli  a  residence  now 
lieing  ercctid  liere  for  Mr.  I'orter,  at  a 
cost  of  ,$5,000,  the  following  contracts 
have  been  awarded:  Masonry  and  i)las- 
tering,  .\rt.  Selby,  29  FJlidlt  Street. 
Windsor,  Ont.;  cariientry  and  rooling. 
William  l)iii)uis,  in  Dugal  Avenue, 
Windsor;  electrical  vvorlc,  McNaughtr)n- 
McKaj-  Electric  t'onipany,  Ltd.,  liH; 
Wyandotte  East,  Windsor;  plnniliiii.u 
and  healing,  Noniian  I'ielding.  .">:;  Dcxmi- 
sliire  l\oad. 


Power  Plants,  Electricity  and 
Telephones 

Chatham,  Ont. 

A  In'-law  was  passed  here  on  January 
1st  for  the  extension  of  the  hydro-elec- 
tric system  here,  at  a  cost  of  $15,500. 

Coleville,  Sask. 

Tenders  are  open  for  a  telephone  sys- 
tem. Owner,  Coleville  Ivural  Telephone 
Company,  Ltd.  Secretary-treasurer,  A. 
G.  Bridger.  Plans  and  specifications  are 
with  the  secretary-treasurer,  who  will  re- 
ceive tenders  until  January  .'list. 

Hepworth,  Ont. 

Plans  arc  being  prepared  for  the  erec- 
tion of  an  electric  power  plant  for  the 
Hepworth  Light  and  Power  Company, 
to  cost  from  $10,000  to  $12,000.  The 
plant  will  be  located  on  the  Sauble  River, 
two  miles  from  here.  Work  will  be 
started  in  the  spring. 

London,  Ont. 

The  Archer  Electrical  Company,  221 
Dundas  Street,  are  purchasing  electrical 
store  equipment.  The  firm  are  in  busi- 
ness for  handling  electrical  appliances 
and  equipment. 


Miscellaneous 

Province  of  Alberta. 

The  Security  Elevator  Company,  Ltd., 
\\  innipeg,  plan  to  build  a  large  number 
of  idevators  here  this  year. 

Ottawa,  Ont. 

Tlie  Connaught  Park  Jockey  Clul), 
r.an<|ue  Nationale  Building,  propose  to 
make  improvements  to  race  track  and 
buildings. 

Port  Dover.  Ont. 

A  by-law  has  been  passed  here  grant- 
ing a  ten-year  fixed  assessment  of  $5,000 
on  a  greenhouse  to  be  built  by  Thomas 
A.  Ivey  &  Sons. 

Sandwich,  Ont. 

Work  will  lie  started  here  in  the  spring- 
on  an  ornamental  lighting  system  for  the 
town.  C.  Iv.  McColl,  125  Assumption 
.Street,  Windsor,  ()nt.,  is  engineer. 

Sherbrooke,  Que. 

The  City  of  Siicrlirooke,  Que.,  is  in 
tlie  market  for  a  10  h.p.  ^■ertical  steam 
l)oiler.  Must  l)e  in  go(jd  condition  and 
with  government  inspection  certificate. 
.Vddress  LI.  C.  King.  Purchasing  Depart- 
ment, City  Hall. 

Westmount,  Que. 

A  private  .garage  is  to  be  erected  for 
C.  Uudel,  i)  Murray  Avenue,  by  James 
Young  &  Co.,  540  Maplewood  Avenue, 
foundations  for  which  are  already  in. 
The  plumbing  will  be  done  by  Jolin  Col- 
ford,  Guy  Street.  Structure  will  be  of 
reinforced  concrete  and  plastic  brick  con- 
struction. 

Two  private  garages  are  to  be  erected 
here  for  Mrs.  S.  Hill,  361  Kensington 
Avenue,  by  S.  Marotta,  521  Drolet  Street, 
the  foundations  for  which  arc  alreadj-  in. 
Cost,  $1,400.  Reinforced  concrete  and 
plastic  brick  construction. 

CONTRACTS .  AWARDED. 

Chatham,  Ont. 

The  London  Concrete  Machinery  Com- 
])any  have  secured  the  contract  to  sup- 
ply the  Canadian  Fertilizer  Company 
with  a  three-quarter  yard  batch  concrete 
mixer,  to  1)e  used  for  mixing  fertilizer. 

Sault  Ste.  Marie.  Ont. 

The  London  Concrete  Machinery  Coin- 
pany  have  secured  the  contract  to  sup- 
ply Messrs.  D.  Jannison  &  Son  with  a 
steam  hoisting  engine. 

Windsor,  Ont. 

The  London  Concrete  Machinery  Com- 
pany havt  secured  the  contract  to  sup- 
]ilv  Messrs.  Cross  Brothers  with  a  one- 
quarter  yard  batch  concrete  mixer. 


THE  IDEAL  PAINT  FOR  HOSPITALS 


'*  RAPID  AL" 

Oil-Bound  Water  Paint 


"RAPIDAL"  is  not  a  Distemper,  but  is  an  economi- 
cal oil-bound  water  paint,  which  sets  as  hard  as  rock, 
and  is  thoroughly  washable. 

It  is  strongly  antiseptic,  and  is  used  by  tlie  leading 
English  Hospitals. 

The  finish  is  so  pleasing  and  artistic  that  it  is  used 
in  Buckingham  Palace,  Victoria  and  Albert  Museum, 
the  War  Office,  etc.,  etc. 

It  is  so  economical  and  durable  that  it  is  used  by 
the  Salvation  .A.rmy,  London  County  Council  .Scliools, 
People's  F'alace,  General  Post-Office,  etc. 


Used  by  the  Admiralty,  War  Office,  and  Munition 
Plants,  both  for  factories  and  workmen's  dwellings. 

Stands  perfectly  on  cement,  brick,  stone,  wood, 
rough-cast,  galvanized  iron,  glass. 

All  shades  fast  to  light  and  lime. 

Can  be  used  on  new  plaster  walls. 

Inexpensive,  antiseptic,  non-absorbent,  easily  ap- 
plied, gerni-destroying,  damp-proof,  non-poisonous, 
washable,  great  covering  power. 

Made  by 

GRIFFITHS  BROS.  &  CO.,  London,  England. 


Stocked  by    SPIELMANN    AGENCIES    REGD.,    Read  Building.  MONTREAL,  QUE. 
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Made  in  Canada 


Present'  vs  Roads 
A  1^  Prevents  Dusi  - 


"usUeld  Stalion  Road,  B'-ai 


I'.  (J 


Coiistiucted  witk"Taruia-X",  Penetration  Melhod, in  1312. 

Seal  Coat  of'Tarvia-A"  applied  in  1915. 


How  Tarvia  makes 
durable^  diistless,  mudless  roads 


GOOD  roads  arc  a  valuaMc  asset  to 
any  community.  They  increase 
property  values,  reduce  transportation 
expenses,  make  markets  more  accessible, 
and  promote  prosperity. 

Poorly  constructed  roads,  on  the  other 
hand,  are  a  liability.  They  reduce  prop- 
erty values,  the\-  iiurcasr  tlic  tax  rate, 
narrow  transporlain m  i  r.ii  n  ins,  and 
add  greatly  to  the  up-keep  cost  of  autos 
and  vehicles. 

Here  is  some  intcroiinii  in i.  iniiatu  in  on 
the  subject,  w^hich  tells  imw  sniMoth.  dur- 
able, dustless  and  mudless  m.nU  .  an  be 
secured  at  very  low  cost  by  umh  j   i  ,ii  via. 

Tarvia  is  a  coal  tar  preparation,  shipped 
in  barrels  or  in  tank  cars. 

It  is  made  in  three  .!?rades,  to  be  used  ac- 
cording to  road  conditions:  viz. 

"Tarvia-X,"  "Tarvia-A,"  "Tarvia-B." 


With  "Tarvia-X"  in  place  of  water,  you 
have  a  road  smooth  enough  to  dance  on, 
resilient  enough  for  rubber  tires  to  grip 
on  without  skidding,  or  for  horses  to  trot 
on  without  slipping;  without  dust  in  dry 
weather;  without  slime  in  wet  weather. 
You  have  a  road  that  lasts. 

The  first  cost  of  making  a  tarvia-mac- 
adam  costs  but  little  more  than  the  old- 
fashioned  macadam,  but  the  saving  in 
maintenance  more  than  pays  this  differ- 
ence.   So  Tarvia  costs  you  nothing! 

"Tarvia-A"  is  practically  a  thin  "Tarvia- 
X,"  used  for  recoating  the  surface  of  a 
macadam  road  already  built. 

"Tarvia-B"  is  a  much  more  widely  used 
preservative.  It  is  applied  cold.  "Tar- 
via-B" ofTers  the  lowest  cost  of  road 
maintenance  yet  invented. 

Booklet  on  request.  Address  nearest 
office. 


Special  Service  Department. 


This  comijaiiy  luis  a  corps  of  trained  engineers  asking  by  anyone  interested. 

and  clicmists  who  have  given  years  of  study  to  Tf  you  will  write  to  the  nearest  office  regarding 

modern  road  problems.  road   prolilems   and   conditions   in   your  vicinity, 

The   advice   of   these   men   may   be  had   for   tlio  I  lie  matter   will  Iin\  c  prompt  attention. 


THE  P  A  T  E  R  S  O  N   MANUFACTURING    COMPANY,  LIMITED 

IVIONTRKAL  TORONTO  WINNIPKG  VANCOUVER 

THE  C  ARRITTE- P  ATERSON  MANUFACTURING  CO.,  LIMITED 

ST.  JOHN.  N.  B.  HALIFAX,  N.  S.  SYDNEV,  N.  8. 


HIUIMliS 
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Everything 
in  Stairways ! 

T         ^rUAl'lO.N   gives   ;i  paili.il 
'               .1  recent  1>ENN1S  jul. 

Hank  tif  t'anaila. 

I      '     >  lors  li.m 
'    \.\1S  ex 

>    skill  lu 
.1    iliiM  .niii'ily  .--aiistnctory 
II  time. 

i  very   kind  of 
fancy,  siiinil. 

Mr  T 

m  ^ 

;   !:cc  in\  ilr.l 

The  Dennis  Wire  &  Iron 
Works  Co.,  Limited 

LONDON  CANADA 

1^  A  f  f   C  ^"^^  Relaying 

Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


Sold  teparately 


Now  Ready — 

Bridges  and  Culverts 

Vol.  Ill  of  the  Series 

Reinforced  Concrete  Construction 

By  G.  A.  Hool,  Associate  Professor  of  Structural 
Engineering,  University  of  Wisconsin. 

This  is  the  first  treatise  on  practical  design  and  construction  of 
bridges  and  culverts.     It  completes  this  remarkable  series.     You  prob- 
■    ably  know  something  about  these  books — 

How  they  came  out  without  the  advantage  of  a  widely  known  name 
as  author. 

How  the  leading  civil  engineering  papers  hailed  them  as  the  best 
on  the  subject. 

How  they  were  at  once  recognized  as  the  most  useful  and  practical 
books  that  have  appeared. 

They  are  today  standard  among  engineers,  architects  and  con- 
tractors, as  well  as  in  colleges. 

Vol.  I — Fundamental  Principles.  254  pages,  6  x  9,  88 

illus.,  $2.50  net,  postpaid. 

Vol.  II— Retaining  Walls  and  Buildings,  675  pages, 
6x9,  412  illus.,  34  plates,  $5.00  net,  postpaid. 

Vol.  Ill — Bridges  and  Culverts,  688  pages,  6x9,  over 
600  illus.,  41  plates,  $5.00  net,  postpaid. 

SEND  YOUR  ORDERS  TO 

Contract  Record  &  Engineering  Review 

347  Adelaide  St.  West,  TORONTO 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
vour  client  many  hundreds  of  dollars. 


DARLING 
STEAM 
PL  lA 


iD.A.RLING  BROTHERS 

LIMITED-  ^ 
Enftineers  and  Manufacturers 
MONTREAL,  CANADA 


^  Branches : 

r  Toronto  anU  Win 


Aftcnts : 

Halifai   St.  John,  c: 
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Town  and  City  Sewers 

ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of  sewer  material. 
Pipe  of  our  manufacture  have  been  used  in  practically  every  city  in  Canada.  Highly 
glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some  attractive 
prices.   We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders.  .  ' 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :    St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


pillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^ 


From   Cellar   Level  to 
Top  of  Ash  Wagon 

No   rehandling-   of  ash   cans   at   grade  level  when  the 
G  &  C  Model  B  Hoist  is  used.    This  hoist  is  designed 
for  the  removal  of  ashes  where  the  approach  to  the 
hatcli  permits  wagon  to  drive  up  alongside. 

Raises  load  at  actual  speed  of  30  feet  per  minute.  W  hen 
not  in  use  hoist  telescopes  and  no  part  shows  above  grade. 
One  nian  unaided  can  perform  entire  operation  of  raising 
and  lowering  cans.  Every  hoist  subjected  to  thorough  work- 
ing test  before  shipment. 

WRITE  TO  NEAREST  AGENT  FOR  BOOKLET  AND  PRICES 

GILLIS  &  GEOGHEGAN,  Sherbrooke,  Quebec 


BLACK  BUILDING  SUPPLY 
CO.,  LTD.,  TORONTO. 
Agents  for  Ontario 


VVM 


LTD., 


N.  O'NEIL  CO., 
VANCOUVER, 
Agents  for  British  Columbia 


&  S.  11.  THOMPSON  &  CO., 
LTD.,  MONTREAL, 
Agents  for  Quebec 


W.  T.  GROSE, 
Agent  for  Manitoba,  Saskatcliewan, 
Alberta,  Winnipeg. 
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CRANES 


1  >  I'l'  K  I  raiu' -  l.caiii  about  our  'I'ypo  K 
Klooti-ic  TriivollnK  I'rniio 


ind 


ELECTRIC  HOISTS,  DERRICKS,  ETC. 

for  all  purposes. 

We  can  make  your  Crane  or  Hoist  in  Canada.  Write 
us  about    your   Crane  requirements   for  any  purpose. 

Northern  Crane  Works,  Limited,  Walkerville,  Ontario 


Boving  Hydraulic  &  Engineering 
Company,  Limited 


LINDSAY, 


ONTARIO 


OUR  LINDSAY  WORKS 


We  Manufacture 
Water  Wheels,     Hydraulic  Governors, 
Centrifugal  Pumps,       Mill  Machinery 
Fly-Wheels  (up  to  28  feet  dia.) 

Prompt  Shipment 
Prices  etc.,  on  request 


Water  Supply 

from 

Deep  Wells 

is  obtained  at  a  mini- 
mum cost  by  use  of  our 
deep  well  pumps. 


Write  for 
Bulletin  26 
explaining 
the  use  of 
Cook's 
Patent 
Brass  Tube 
Well 
Strainer 


[Ml 


A.  D.  COOK 

Lawrenceburg,  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


Crushed 


Rubble 


Dimension 


CROOKSTON  QUARRIES 


Crushed  Stone — Clean,  tough  stone,  specially  suitable  for  concrete  mix  and  macadam  roads.  Although  we 
have  supplied  hundreds  of  cars  of  stone  to  Toronto,  Montreal  and  intervening  points  we  have  never  had  one 
car  rejected. 

Rubble  Stone — From  one  man  size  to  blocks  weighing  many  tons. 
Dimension  Stone  -The  stone  that  has  stood  the  test  for  half  a  century. 

Capacity  500  tons  a  day  C.P.R.  and  G.T.R.  Connections  Telephone  Madoc  2.  R  3—2 

ASK  US  FOR  QUOTATIONS 

QUINLAN  &  ROBERTSON,  Limited,  Crookston,  Ontario 


January  10.  1917 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUM  ES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
a  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 

Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisco 


Dake  Reversing  Motor 

The  Dake  reversing  air  or  steam  motor 
is  especiall}'  adapted  for  use  in  connection 
with  contractors'  machinery, 
cranes,  hoists,  marine,  sawmill 
and  mining  machinery,  Avhere  J-S 
to  30  horse  power  can  be  used. 
Will  start,  stop  and  reverse  in- 
stantly. Send  for  complete  cata- 
logue. 

DAKE  ENGINE  CO.,  Grand  Haven,  Mich.,  U.S.A. 

CANADIAN  AGENTS: 
Montreal,  Muisens,  Ltd.  — Toronto,  A.  R.  Williams  Machinery  Co.,  Ltd. 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 

1551  Granville  Street    -    Vancouver,  B.C. 


James  Thomson,  President. 


J.      Ai.LEN.  Vice-President. 


J.\.MEs  A.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO 


LIMITED 


Manufacturers  of 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 
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Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  lupply  you  in  any  size  or  quantity. 

Our  service  it  unexcelled  and  our  price*  right. 
Phone  or  write  us  for  quotations  when  you  are  In  the  market. 

Office -M  4515    M  4516      Rcsldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toront* 

G.  W.  Ettery,  Manager 


How  Do  You  Buy  a  Transit? 


By  Precedent — "The  kind  the  old 
company  used,"  or  by  the  "hit  and 
:niss"  method? 

W'liy  not  investigate  all  the  good  in- 
stnmicnts? 


'  H  &  B  Transits  and  Levels 


"  Mathematically  Precise*' 

Arc  rigid,  of  lightest  practical  construction. 
Accurate.  Satisfactorily  retains  adjustitients 
under  hard  service.  Designed  and  offered  by 
life  time  specialists  in  the  manufacture  of 
surveying  and  engineering  instruments. 

Write  for  Catalogue  now 


HELLER  &  BRIGHTLY,  PHILAi)ELP^^IApPA^^"s1n"e'^ 


870" 


V  ANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
.Manufacturers  ol  Wire- Wound  Wood  Pipe,  Continuous  Stave 

Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling-Posltlvely  LEAK  PROOF. 

We  are  the  originators  of  the  BORED  OUT  Wood  Sleeve  Coupling. 

Write  for  Illustrated  Catalogue. 

850  Hastings  St.  W.      VANCOUVER,  B.C. 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phone.s,  Office  North  j^^j    Eveningr.s,  North  2107 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  In  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,   Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly.  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


WOODEN  PIPE 


Wire  wound  wood  stave  pipe,  2  in.  to  24  in.  diameter.  Con- 
tinuous  wood   stave   pipe,   any  diameter  required. 

CANADIAN  PIPE  CO.,  LIMITED 


Established  1904 


New  Factory  Erected  1910 


Equipped     with     the    most    up-to-date    machinery.  Every 
machine  driven  by  a  separate  electric  motor.  Satisfaction 
Guaranteed. 

Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 


Canada  Iron  Foundries,  Limited 


Head  Office 

Mark  Fisher  Buildini^ 
MONTREAL 


CAST  IRtIN  pipe: 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc.,  Castin^rs 
of  all  kinds,  Noorinsr  Bollards  for  both  Concrete  and  Wooden  Docks 


Jaiiuai-y  10,  1917 
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Works  at  Walkerville,  Ontario 


m 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


IMITED 


VALVE-  HYDRANT  MANUFACTURERS 

WALKERVILLE,  ONT. 


1885    "QUALITY  FIRST"  1916 

It  Has  Paid  Us  and  Will  Pav  You 

We  can  give  you  prompt  shipment  of 

"  EMPIRE  "  Corrugated  Iron 

Painted  or  Galvanized — Straight 
or  Curved,  All  Sizes  and  Gauges 

We  always  carry  big  stocks,  including 

Corrugated  Ridge  Cap,  Hip  Cap, 
Flashings,  Etc. 

The  "Quality  House"  is  Safest— Think 
of  Safety  First 

The  Metallic  Roofing  Co. 

Limited 

Manufacturers  to  tlie  Trade 

TORONTO  and  WINNIPEG 


TTTT  T  V  v  v  r  V  V  i'  I'  ?     TU  V^  w^ 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you.  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto   Montreal  Limited        Winnipeg  Calgary 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT.  MME.  AND  BRICK 
Cement    ilrlivrred  in  5  baivel  lots,  $2.20  per  bbl .  ; 
Mitli  lias*.  $'-.!»;  car  lots,  $1.70  on  the  track. 
»iih  |>kgs..  $2.10. 

Lime  siey  -Mc,  while  50c  per  100  lbs.,  delivered 
in  not  lew  than  1500  lb.  lots.  At  the  ware 
hoiitc.  while  45c.  grey  39c. 

Brick— No.  I  dry  pressed  red  brick  $17;  bull, 
$17  f.o.b.  the  job;  No.  2,  $14 ;  common  red 
(lock  brick.  $11  to  $14;  grey.  $11  to  $12; 
wire-cut  brick  for  foundation  work.  $9  on 
the  cars,  delivcicd  $10;  "Tapestry"  brick,  im- 
ported. $25  to  $35;  local  Rug.  $14;  sand-lime 
brick.  $7.60  f.o.b.  car  at  King  Edward  Siding; 
$6.50  f.o.b.  car  or  wagon  at  plant ;  $8.50  de- 
livered on  job.  Paving  brick.  No.  1.  $18  per 
M.  f.o.b.  West  Toronto;  No.  2  $14;  paving 
blocks.  No.  1.  $24  per  M. ;  No.  2.  $18.  Sun- 
Tex  face  brick.  $16  to  $20  per  M. ;  Denison 
interlocking  hollow  tile,  $60  per  M.  I-ots 
over  100.000.  $55. 

Concrete  brick  —  Quotations  f.  o.  b.  Toronto  :  — 
White  $62.  buff  $28.  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHEn  STONE.  SAND,  AND  GRAVEL 
Toronto  prices,  F.  O.  B.  Car : 
Crushed  stone— 2  in.,  $1.30;  1-in.,  $1.40;  H  i"  . 
$1.40;  rubble  stone,  in  car  lots,  $1.25  per 
I         f.o.b.  car 

Sand — for  cement  or  brick  work,  80c.  per  ton, 
f.o.b.  Toronto. 

Gravel — Pit  run,  75c  to  85c  per  ton  f.o.b.  Toronto ; 
screened,  $1  per  ton  f.o.b.  Toronto. 

LUMBER    (BUILDING  MATERIAL) 
Toronto  prices  delivered. 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
$24;  18  ft..  $25;  1-in.  Hemlock,  No.  1  $24; 
No.  1  Hemlock  decking  $24  to  $25;  No.  2 
Hemlock,  dimension  and  1  in.,  $20  to  $22. 

Pine — 1-in.  by  4-in.  to  6-in.,  $30;  1-in.  by  8-in., 
$.32;  l  in.  by  10-in.,  $33;  1-in.  by  12-in.,  $.33 
to  $35;  2-in.  by  4-in.  to  13-in.  white  pine, 
12  ft.  to  16  ft.  long,  $30  to  $35;  ^  by  6 
and  10-in.  pine  shelving,  $33  to  $.36;  U  by 
12-in.  pine  shelving,  $45;  No.  1  white  pine 
flooring.  $35;  No.  1  spruce  flooring,  $29;  No. 
1  pine  V.  or  beaded  sheeting,  $35;  No.  2 
ditto,  $32;  pine  trim  4-in.  casing,  $1.75  per 
100  ft.;  5  in.  ditto,  $2;  8-in.  pine  base,  $2.76 
to  $3.26;  4-in.  pine,  window  stool,  $2.76. 

Shingles— XXX  B.  C.  shingles  $3.85;  N.  B.  extras 
$4;  N.  B.  clears  $8.66;  No.  1  pine  lath  $6.00; 
No.  2  pine  lath  $6.10 ;  No.  1  spruce  lath  $4.76. 

Dimension  Timber  (B.  C.  fir)— 10  x  14,  12  x  12, 
12  X  14.  14  X  14,  14  X  18,  $40;  10  x  18, 
12  X  18,  18  X  18,  14  X  18,  18  x  18,  20  x  20, 
$40.50;  12  X  18,  18  x  20,  $41.00;  10  x  18, 
12  X  20,  14  X  20,  16  x  20,  $42.00.  These 
prices  apply  to  32  ft.  lengths;  82  to  86  ft. 
$1.00  per  thousand  extra;  36  to  40  ft.  $2.00 
per  thousand  extra. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — $3.40  to  $5  base;  twisted 
and  deformed,  $3.50  base. 

Shapes— Over  35  lbs.  per  yd.,  $3.80  per  100  lbs. ; 
under  35  lbs.  per  yd.,  $4.00  per  100  lbs. 

Plates — 12  ins.  and  under,  $4.40  per  100  lbs. ;  over 
12  ins.  and  under  36  ins.,  $4.60  per  100  lbs.; 
3fi  ins.  and  over,  $4.80  per  100  lbs.  Tank  and 
boiler  plates — '/i  in.  and  over  and  under  36 


ins.,  $4.40;  36  ins.  and  over,  $4.90.  Gauge 
plates— Nos.  10,  12,  14,  $4.60  to  $4.80  per  100 
lbs.  Black  American  besseraer  plates — 2S 
gauge,  $3.75  to  $4  per  100  lbs. 

Flats— 7  in.  wide  and  unndcr,  $3.60  per  100  lbs. 

Extras — 1/lOc  per  lb.  extra  for  cutting  to  length, 
for  plate  less  than  %  in.  thick,  for  angles 
less  than  5  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  18,  20,  and  24  in. 
beams;   1/lOc  to  per  lb.   extra  for  all 

Helhlchcm  sections. 

Galvanized  iron — 28  gauge  $6.50  to  .$7.00. 

Cast-iron    pipe — Standard    liiices,    carload  lots, 
f.o.b.  Toronto:  4-in.  $38  per  net  ton;  6-in.  and 
up  to  $37,  with  $1  extra  for  gas  pipe. 
SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  fo.b.  fac- 
tory, 4-in.,  25c  per  ft.;  6-in.,  40c  ft.;  8-in. 
55c  ft.;  9-in.,  70c  ft.;  12-in.,  $1  ft.;  15-in., 
$1.40;  18-in.,  $1.90  ft.;  20-in.,  $2.25  ft.;  24- 
in.,  $3.25  ft. ;  less  74  per  cent.,  4  in.  to  12-in., 
70  per  cent.,  15-in.  to  18-in.,  65  per  cent.,  20- 
in.  to  24-in. 

PAINTS  AND  OILS 

White  lead— ground  in  oil,  $14.25  per  100  lbs. 

Boiled  linseed  oil — in  bbis.,  $1.15  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  $1.12  per  gal. ;  red  lead, 
dry,  $14  per  100  lbs. ;  putty  in  bulk,  $4  per 
100  lbs.;  in  100-Ib.  drums,  $4.40;  putty  in 
25-lb.  tins,  $4.50  per  100  lbs.;  steel  sash 
putty,  $5  per  100  lbs.;  turpentine,  in  bbls., 
72c  per  Imp.  gal.,  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.30  steam  car  load  lots,  including  sacks 

Lime — Hydrated,  $14  per  ton ;  lump,  $8. 

Brick— No.  1  pressed,  $18;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  bufif  rustic,  $20;  red 
rustic,  No.  1,  $15;  red  rustic.  No.  2,  $13; 
buff  (smooth),  $21;  buff  (rough),  $20;  plastic 
$9.00. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 
$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Montreal  (C.  P.  R.  terminals). 

CONCRETE  SEWER  PIPE 

Straight  pipes  (per  foot)  ;  not  reinforced,  8-in. 
26c.;  9-in.  30c;  10-in.  34c;  12-in.  40c;  15-in. 
60c;  18-in.  74c.  Reinforced,  18-in.  90c;  21- 
in.  $1;  24  in.  $1.20;  30-in.  $1.60;  36-in.  $2.40; 
42-in.  $3;  48-in.  $4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  $1.40;  J^-in.  $1.66;  H-in-. 
$1.75  per  ton,  delivered. 

Sand — 90c.  per  ton,  car  load,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles- 8  in.  x  8  In.  and  up,  $8.76;  1  in. 
X  1  in.  X  M  in.,  26c  extra;  ^  In.  x  ^  in. 
X  ^  in.  eOc  extra.  Boiler  platei — H  in. 
thick  and  thicker,  $5.00.  Circular  plates — 
Flange  qiulity,  80  in.  dimension  and  over, 
$5.25;  under  30  in.  dimension,  $6.50.  Beams 
and  channels — Under  35  lbs.  per  yd.,  $4.60; 
35  lbs.  per  yd.  and  over,  $4.25;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$6.50;  28  gauge,  $6.00  per  100  sq.  feet.  Cop- 
per bearing  Sheets— Keystone  black,  28  U.  S. 
gauge,  $4.60  per  100  lbs.  nominal. 
SEWER  PIPE 

Straight  pipe  (per  foot) — 4-in.,  25c;  6-in.,  40c; 
8-in.,  55c;  9  in.,  70c;  10-in.,  80c;  12-in.,  $1; 
24-in.,  $3.25.  Bends,  each  75c,  $1.20,  $2.20, 
$2.80,  $3.20,  $4.00,  $13.  Double  collar,  75c, 
$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.  Single 


branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15.  $3.60, 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1.76, 
$2.80,  $,'}.85,  $4.90,  $5.50,  $8,  $26.  Y.  Pipe, 
2%  ft.,  $2,  $3,  $4.12,  $5.25,  $6,  $8.50,  $27.60. 
Syphon,  $2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15, 
(12-in.)  Buchan  trap  cesspools,  double  sy- 
phon, running  trap  and  hand-hole  trap,  $2.25, 
$3.60,  $6.00,  $8.40,  $9.60,  $15  (12  in.)  These 
prices  are  subject  to  a  discount  of  50  per 
cent,  for  less  than  car  load  lots  delivered,  and 
a  discount  of  from  62  per  cent,  to  70  per 
cent,  for  car  load  lots  f.o.b.  Montreal. 
SUNDRIES 

Hard  wall  plaster  —  $12  per  ton.  Plaster  of 
Paris— $2.35  per  bbl.  Rope— Best  Manilla, 
25c  basis  per  pound ;  British  manilla,  21c 
basis ;  '  sisal  rope,  19c  basis ;  lath  yarn  19c 
Boiled  linseed  oil — in  barrels  $1.12;/j  per  gal. 
of  9  lbs.  Raw  linseed  oil — in  barrels,  $1.10 
per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 
load  lots,  $2.20.    Bags  10  cents  extra. 

Lime — Grey,  34  cents  per  bushel;  white,  32  cents 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.    1   dry   pressed,   red   and   buff,  $35; 
common  red  stock,  $25;  common  grey  stock, 
$12;  No.  1  enamelled  brick,"  all  colors, 'from 
$100;   sandlime,  $12;   firebricks,  $52.50. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
54 -in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del- 
ivery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite— 154  and  2-in..  $2.65;  J4-in.  and 
l;in.,  $2.90;  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in,,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  18, 
6  X  10,  6  X  12,  8  X  12,  $39 ;  10  x  16,  12  x  16. 
16  X  16,  14  X  18,  16  X  18,  18  x  18,  20  x  20, 
$40 ;  6  X  14,  8  X  14,  12  X  18,  18  x  20,  $42 ;  8 
X  16,  6  X  18,  «  X  20,  8  X  16,  8  X  18,  8  x  20, 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$48. 

Pine — 1-in.  common,  6  to  10  in.,  flOS;  12  In., 
$110;  pine  trim  4-in.  casing,  $8.70  per  100 
ft.  65^ -in.  ditto,  $4.40;  8-in.  pine  bate,  $6: 
10-in.,  |7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $8.60; 
No.  1  B.  C.  cedar  dimension,  $6.60;  hand- 
sawn,  $7. 

STEEL  AND  IRON 
Steel— Round  bars,  $3.35  per  100  lbs.;  square 
twisted,  $4  per  100  lbs. ;  channels  and  angles, 
$4.25;  beams,  $4;  plates,  $5  per  100  lbs. 
Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.    Winnipeg,  $38  per  ton. 

(Continued  on  page  62  ) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouse  Stock*  t 

SYDNEY.  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sale*  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Ideal  Surface  for  Macadam  Roads 

Macadam  roads  dust  on  the  surface  so  that  constant  repairs  and  attention  are 
necessary.  Use  Fluxphalte.  It  binds  the  surface  perfectly  making  a  roadway 
like  asphalt  pavement.  Wears  for  years  longer  and  saves  great  expense  in 
low  upkeep  of  road.    Write  for  illustrated  booklet  and  further  particulars. 


Emcm  IMLl  mh  C®  Imnm 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(Continurd  (loni  page  (iO) 

SEWER  PIPE 
Scwcr  Pipe  — Wholrsale  prices  f.  o.  1>.  WiiinipeK, 
p«r  ((..  3  in.,  0  cents;  4  in.,  11  cents;  5  in., 
16  cents;  0  in.,  IS^i  cents;  8  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  CO 
cent*;  IS  in.,  75  cents;  IS  in.,  $1.00;  20  in., 
»1S«:  •J4  in,,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— Unsanded,  $13  per  ton;  sand- 
ed. $7.50,  delivered  on  job.  Plaster  o(  Paris, 
$15.50  |ier  ton;  Hammer  ltr.-ind,  $3.75  per 
bid.,  in  bags  $15.00. 

PAINTS  AND  OILS 
Paints  and  Oils — White  lead,  ground  in  oil,  $11.50 
per  100  lbs.;  boiled  linseed  oil,  in  bbls.,  98 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  95 
cents  per  gal. ;  dry  red  lead,  $10.00  per  100 
lbs. ;  putty  in  bulk,  $3.25  per  bbl. ;  putty  in 
25'lb.  tins,  $3.75;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per  gal.,  $3.10. 


VANCOUVER  PRICES 

CEMENT.  LIME,  AND  BRICK 

Cement — Grey  Portland,  $2.45  per  bbl.  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $32  per 
ton,  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
300  lbs.;  superfine,  white,  $9.50  per  bbl.; 
while  Portland  cement.  ■l.'i  per  1)1)1.  of  .S.'SO 
lbs.,  sacks  10c  extra,  f.o.b.  Vancouver. 

Lime— $1.35  per  bbl.  f.o.b.  warehouse  or  delivered 

Brick    Common  red  brick,  ?11..50  to  .fl.3.00  f.o.b.' 


warehouse;  $10.50  to  $13.00  in  car  lots  f.o.b. 
Vancouver;  pressed  red  brick;  $30  f.o.b.  wliarf 
N'ancouver;  pressed  bulT  brick  $40  at  ware- 
liouse ;  $33  in  car  lots;  tapestry  brick,  $45  at 
warelioiise;  impervious  brick,  $45  f.o.b.  build- 
ings; fire  brick,  $35  in  car  lots,  $40  in  ware- 
house; lire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEL 
Sand  —  lirick  and  plaster  sand  ^L.SS  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — .$2.00  per  yard  delivered. 
Prices  of  stone  are  still  open. 

LUMBER  (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 

Timber  (B.  C.  fir)— all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  X  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 
Steel — (round  and  square  bars)  $3.25  base;  twist- 
ed and  deformed,  $.3.25  base;  structural  sec- 
tions, $5.00  to  $5.25. 

Galvanized  iron — 28  gauge,  $8.75  per  100  lbs. 

Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 
.fO.OS,  5,  9  and  10  ft.  sheets,  $6.80  per  square. 
Black  steel  sheets,  24  gauge,  $6.10  per  100 
lbs. 


Steel  angles— $4.50  to  $5.00  per  100  lbs.,  depend- 
ing on  size,  quantity  and  specifications. 

Steel  channels,  beams  and  plates — $4.75  to  $5.25 
per  100  lbs.,  depending  on  size,  quantity  and 

specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices  f.o.b.  warehouse: 
4-in.,  I'l'/iC.  per  ft.;  6-in.,  21c  ft.;  8-in.,  30c 
ft.;  10-in.,  40c  ft.;  12-in.,  50c  ft.;  15-in., 
$1.05  ft.;  18-in.,  $1.25  ft.;  20-in.,  $1.50  ft.; 
24-in,,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15.00  in  car  lots  f.o.b.  Van- 
couver,  bags  extra. 

Hydrated  lime— $14.00  in  car  lots. 

AIca  lime — $16  per  ton. 

Plaster  of  Paris— Hammer  brand,  $4.60  per  bbl. 

Finishing  Plaster — $18.00  per  ton,  sacks  extra. 

Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,  Manilla,  full  coil,  16c  basis;  2nd  grade, 
14j^c  basis;  sisal  rope,  12^0  basis. 

PAINTS  AND  OILS 

Mixed  Paint— Per  gal.  $2.75  to  $3.25. 
White  lead— Ground  in  oil,  $15.40  per  100  lbs. 
Boiled  linseed  oil — In  bbls.,  $1.40  per  gal.  of  9 
lbs. 

Raw  linseed  oil — In  bbls.,  $1.38  per  gal.;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-Ib. 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings.  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating,  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 


January  10,  U)!? 


XHE  CONTRACT  RECORD 


63 


Concrete  Bonding 
Lockers  for  Clothes 
Iron  Stairways 

Enquiries  solicited. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


We  are  in  a  position  to  make 


Immediate  Delivery 


of  all  kinds  of 


STEEL 
CASTINGS 


100  lbs.  and  heavier 


Send  us  your  next  order 

Dominion  Steel 

Foundry  Co.,  Limited 

HAMILTON        -      -  ONTARIO 


BITUNAMEL 

Unsurpaued  for  waterproofing  foundation!  and  prevent- 
ing riut  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


]  CANADIAN 
'  CHICAGO  BRIDGE  &  IRON 


CO. 


Limited 
BRIDGEBURG.  ONTARIO 
Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"  Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:— 
Bridgeburg.  Ontario.  130  Janet  Street 

Chicago,  Illinois,  2014  Old  Colonv  Bldg. 
New  York,  N.  Y.,  30  Church  Street 


Built  for  C.P.R.  Montreal   Chicago,  111. 


Shops:— Bridgeburg.  Ont. 

Greenville, 


Pa. 


Montreal 


TORONTO 


Winnipeg 


Goold^  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water  supply  outfits  of  every 
description 

CORRESPONDENCE  SOLICITED 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manutacturers  under  Caaadiaa  and  U,  S.  Letters  Patent 

Toronto      -  Canada 
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Civil 

Electrical 
Mechanical 


Directory  of  Engineers 


Contractors 

Special 

Interests 


Chipman  &c  Power 

Civil  Eng-ineers 

TORONTO  WINNIPEG 

Willn    (  liHMii»n       Cico      H  I'owrr. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
SPECIALTY 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


H    J  Griswold, 

Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head  Office  and  Laboratories, 
318   Lagauchetiere  St.  West,  Montreal. 
BRANCH  OFFICES: 
•li  .Adelaide  Street  East,  Toronto. 
TiiT  I.'nion  Trust  liuilding,  Winnipeg. 

CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL    SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS   AND   INSPECTION   OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
REPORTS 
■Represented  at  New  York,  Pittsburgh  and 
Chicago ;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 

Head  Office  MONTRFAL 
.nd  Main   Laboratories:    "lUn  I  ^t^L 

Branch    Offices    and  Laboratories — 
TORONTO,  WINNIPEG,  EDMONTON, 
VANCOUVER   and   NEW  GLASGOW 


HADDIN  &  MILES 

LIMITED 

(Formerly  The  John  Gait  Engineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 

WINNIPEG     —  CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
Sewage  Disposal,  Water  Power  Development. 

Tel.  Long  Distance  Uptown  6740-41 

New  Birks  Building,  MONTREAL 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  East,  -  TORONTO 


Robert  W.  Hunt, 
Tlios.  C.  Irving,  Jr. 


Charles  Warnock, 
Jai.  W.  MoflFat, 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories : 
McGill  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed  , 
Stone 

BRICK 


T.  A.  Morrison  &  Co.,  ^"^SVtrTal'*- 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Officeand  Work»-63  Eiplanade  E,  TORONTO 

I-'hones— Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


Milton   Hersey  Co.,  Ltd- 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


PATENTS 


SECURED  OR  OUR 
FEES  RETURNED 


Being  next  door  to  the  Patent  Office,  we 
have  personal  interviews  with  Examiners, 
tlius  earlier  allowance  of  your  Patents.  We 
have  access  to  all  Records  and  solicit  the 
business  of  Manufacturers,  Engineers,  and 
others  who  realize  the  advisability  of.  hav- 
ing their  Patent  business  transacted  by 
Experts       Send  for  our  Booklet,  etc. 

HAROLD  C.  SHIPMAN  &  CO. 
Reg.  P2itent  Attorneys  Ottawa,  Canada 


**  LIMITEP  I 
COt<TMeTlN« 
ENGINEERS 

MONTREAL 


BUlLDlMGWOfiK. 
LARGE  OR  SMALL. 
RECEIVES  OUR 
BEST  ATTENTION 
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"McAVITY" 


New 

Improved 
Fire 

Hydrant 

(Patd.  1912) 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli 


The  latest  im- 
proved Compres- 
sion or  Matthews 
type  Hydrant 
which  i  s  used 
without  Frost 
Case,  owing  to 
Removable  Seat, 
Valve  and  Fit- 
tings. 


"McAVITY" 
GATE  VALVES 

with  Iron  Body,  Bronze 
Fittings,  with  either 
BRONZE  or  HARD 
WHITE  METAL  SEATS 
RENEWABLE 


T.  McAVITY  &  SONS,  Limited 


St.  John,  N.  B. 
CANADA 


HARDWARE  AND  METAL  MERCHANTS 
BRASS  AND  IRON  FOUNDERS 


MONTREAL 


Established  1834 


WINNIPEG 


Cable  Addres.:  "McAVITY  ST.  JOHN" 
Codes:  ABC,  4th  and  5th  Editions 


ELEVATED 

STEEL  TANKS 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 

Co.,  Ltd. 
50,000  gallons.     149  feet  to  top 
120,000     "         100  feet  to  top 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  in 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special  de- 
signs for  Municipal, 
Railway  and  Indus- 
.  trial  service. 

Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

945  Curry  Bldg.  42  Church  St.  Praetorian  BIdg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Havana,  Cuba— Room  65,  Nova  Scotia  Bank  Bldg. 
Canadian  Representatives:  F.  H.  Hopkins  &  Co.,  Montreal,  Que. 

Des-Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:     1139  SHAW  STREET 
Main  Structural  Shop:  130  ft.  x  400  ft. 

Area  of  Grounds:  Ten  Acres 

Capacity:  18,000  Tons  Aanually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES  : 

Office  and  Works:  Hillcrest  1S14-1616-KU 
Private  exchange  connecting  all  dcpartmeBts 


01. 
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CANADIAN  LONG  SERVICE  TOOLS 


Forges  —  Blowers  —  Drills 

The  standard  by  which  all  other 
are  judged 


Made  in  Canada— ^ Built  for  Service 

We  are  the  largest  manufacturers  of  Black- 
smiths' Tools   in   the    British   Empire.  You 


should  have  our  catalogf.      Write  for  a  co 


py- 


Canadian  Blower  and  Forge  Company,  Ltd. 


""rt"  Ont. 


ST.  JOHNS 


Kitchener, 'bc 

MONTREAL     TORONTO     WINNIPEG  VANCOUVER 


Cutting  the  Cost  of  Heating  Operations 


The  cost  of  almost  every  operation  requiring 
heat  can  he  reduced.  Forging,  heat  treating, 
enameling,  baking,  drying,  smelting,  cal- 
cining, steam  generating,  etc.,  can  all  be  done 
at  a  smaller  fuel  cost  if  the  radiation  losses 
from  the  furnaces,  ovens,  kilns  and  boiler 
settings  are  cut  down. 

F\illy  60%  of  the  fuel  now  being  burned  to 
make  up  for  radiation  losses  can  be  saved  by 


the  use  of 


Metals  Production  Equipment  Company  heat  treating  furnaces 
insulated  with  Nonpareil  Insulating  Brick.  Hess-Bright  Manu- 
facturing Company,  Philadelphia,  Pa. 


Nonpareil   Insulating  Brick 

For  Furnaces,  Ovens,  Boiler  Settings,  etc. 


In  most  cases  this  saving  will  be  enough  to  pay  for  the  cost  of 
installation  of  the  Nonpareil  Brick  in  less  than  a  year — that's  over 
100  per  cent,  on  the  investment.  Moreover,  the  workmen  will  be 
more  comfortable,  which  in  turn  means  increased  production. 

Concerns  like   Bethlehem  Steel   Company,   General   Electric  Com- 


pany, Grasselli  Chemical  Company,  Ford  Motor  Company,  Reming- 
ton Arms  Company,  New  Departure  Manufacturing  Company,  and 
others,  have  tried  Nonpareil  Insulating  Brick  and  are  sending  in 
repeat  orders.  Why  don't  you  profit  by  their  experience  and  use 
them  in  your  plant,  too? 


Full   information   and   large   sample   brick   on  request. 


Armstrong  Cork  &  Insulation  Co.,  Ltd.,  505  mcgui  Building,  Montreal,  Que. 

A.-o    manufacturers    oi    Nonpareil    High    Pressure    Covering    for   steam  lines,  feed  water  heaters,  etc.,  and  Nonpareil  Cork  Covering  for  drinking 

water  systems. 


January  10,  1917 


THE   CONTRACT  RECORD 


Meet  All  Requirements 

"American"  Fire  Pumps  meet  all  requirements  of 
Underwriters'  Associations,  because  in  their  design, 
material  and  workmanship  high  quality  is  maintained, 
and  every  pump  is  carefully  tested  in  our  own  lab- 
oratory before  it  is  permitted  to  leave  our  Works. 

When  so  ordered,  these  pumps  are  furnished  direct 
connected  by  flexible  shaft  coupling  to  high  speed 
enclosed  ventilated  motor,  so  designed  that  in  case 
of  hose  rupture  it  will  not  deluge  the  motor. 

Catalog  1352  describes  them. 
Write  for  your  copy. 

The  American  Well  Works 

General  Office  and  Works:  Aurora,  III. 
Chicago  Office :  First  National  Bank  Building 

Special  Canadian  Dealers 
R.  H.  Buchanan  &  Co.,  Montreal. 
Gorman,   Clancy   &   Grindley,   Ltd.,   Edmonton  and 
Calgary. 

B.  C.  Equipment  Co.,  Vancouver,  B.  C. 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the   "Keith''   Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        y^nte  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  259-261  Stanley  St..  Winnipeg.  Man. 
Messrs.  GORMAN,  CLANCEY  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton,  Alta. 
Messrs.  ROBERT  HAMILTON  &  CO..  LTD.,  Bank  of  Ottawa 
Bldg.,  Vancouver,  B.  C. 


JiiriMini 


(TRADE  MARK  ) 


Individual  Heater  Units  for  Shop  Heating 

Illustration  shows  small  self-contained  heating  unit  with 
turbine-driven  disc  fan.  These  units  diffuse  large  volumes 
of  warm  air  along  the  floor,  and  are  ideal  for  heating  shops, 
roundhouses,  industrial  buildings,  pump-houses  or  oil-houses. 

Advantages : 

Inexpensive — Self-contained — Require  only  one  steam  pipe 
—  Exhaust  steam  frorn  turbine  used  in  coils — Can  be  moved 
by  crane  or  truck  to  other  location  or  plant — Can  be  readily 
sold — Belt-drive  or  motor-drive  is  readily  possible. 

Full  information  on  request. 

B.  F.  Sturtevant  Company  of  Canada,  Limited 


GALT,  ONTARIO 


Montreal  Toronto 


Winnipeg  Vancouver 
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If  your  rope  breaks 
your  work  stops 


Use 


"DOMINION" 

Dependable  Rope 
The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL,   TORONTO,  WINNIPEG 


In  Peace  or  War  ^7<m<l<y)  "High  Speed  Steel" 

Manufactured  by  the  World  Famous  Makers 

JOHN  HY.  ANDREW  &  CO.,  LIMITED 

Is  The  World's  Choice 

1916  Methods  are  CHEAPER 


use 


^industrial"  Works  Locomotive 
Coaling  and  Wrecking  Cranes 

Steam,  Electric  or  Gasoline 


If  your  Contract  is  for  Dredging,  Excavating,  Building, 
Sewers,  or  the  Re-handling  of  materials 
Let  us  quote  you  for 

"HAYWARD"  BUCKETS 


Branch : 
108  Mail  Building, 
TORONTO 


T*H*H^9plttlU'&(^  MONTREAL 
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GLASS  BENDERS 

TO  THE  TRADE 


THE  TORONTO  PLATE  GLASS 
IMPORTING  COMPANY  uMXEo 

GLASS  IMPORTERS  AND  MANUFACTURERS 

91-113   DON   ROADWAY.  TORONTO 
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A  Little  Book 
With  a  Big  Message 


To  the  engineers  of  Canada  lie- 
longs  the  credit  for  much  of  our 
increased  mileage  of  Concrete 
highways. 

Tt  is  to  you,  the  engineers  of 
Canada,  that  we  must  look  for 
that  recommendation  which  will 
mean  further  increase  in  the 
mileage  of  concrete  pavements. 

Tt  is  you  who  must  render  the 
verdict  which  shall  decide  whe- 
ther Canada's  cities  and  towns 
shall  be  linked  together  in  one 
vast  net-work  of  good  roads. 

With  you  rests  the  choice  as 
to  whether  we  are  to  have  roads 
•  hat  become  a  handicap  and  a 
'  -'-den — or  Concrete  roads  which 
ill  be  a  magnificent  asset. 


WHILE  not   published  pri- 
marily for  engineers,  the 
"Concrete  Road  Book"  has 
been  found  by  many  members  of 
the  engineering  profession  to  con- 
tain facts  of  great  value  to  them. 

Any  engineer  who  has  not  seen 
this  book  should  write  for  a  copy 
at  once— for  in  it  is  found  the 
latest  and  most  authentic  inform- 
ation on  Concrete  as  applied  to 
road  building. 


Only  an  engineer  can  fully  ap- 
prcciale  the  superiority  of  Con- 
cieK-  for  road  building. 

To  the  layman,  any  road  is  a 
good  road  if  it  will  liear  traffic — 
even  teniiiorarily. 


To  the  engineer,  the  only  good 
road  is  the  road  that  provides 
tlie  best  surface  for  traffic  at  the 
lowest  cost  per  year  of  satis- 
factory service.. 


.\  Concrete  i-'avenient  not  only 
fulfills  this  engineering  ideal,  but 
furthermore  is  lower  in  first  cost 
tliaii  any  other  pavement  of 
equivalent  durability. 


The  "Concrete  Road  Book"  will  be  sent  free  of  charge 
to  any  architect  who  writes  for  it. 

CANADA   CEMENT   COMPANY,  LIMITED 

5  Herald  Building  MONTREAL 
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Everything 


tn 
Rubber 


in 

Canada 


Made 


DUY  ONLY  those  goods  that  have 
a  reliable  maker's  name  on  them. 

The  largest  Rubber  Company  in  Can- 
ada, if  not  in  the  British  Empire, 
stands  behind  all  rubber  products  that 
carry  the  Dominion  Rubber  System 
Symbol. 


Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office :  Montreal,  P.  Q. 


"Service"  Branches  at  Halifax,  St.  John,  Quebec,  Ottawa, 
Toronto.  Hamilton,  Brantford,  London,  Kitchener,  North 
Bay,  Fort  William,  Winnipeg,  Regina,  Saskatoon,  Edmonton, 
Calgary,  Vancouver  and  Victoria. 


4 
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BEATTY" 


Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons,  - 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 


Work  of  this  kind  calls  for  dependability— "Beatty"  Hoists  furnish  it. 


H.  E.  PLANT  1790  St.  James  Street,  Montreal,  Que.        — Aoknts- 

E.  LEONARD  &  SONS  St.  John,  N.  B. 


ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

KELLY-POWELL  LTD  MoArthur  BMk.  Winnipeg. Man. 


The  Elevated 
Drum  allows  a 
great  descent 
for  the  concrete. 
Provides  for  a 
rapid  delivery. 


LONDON 

Paving  Mixer 

Forward  Loader  and  Rear  Dis- 
charge take  up  little  room  on 
the  roadway. 

Traction  Drive.  Moves 
anywhere  with  its  own  power. 

TTie  Rotary  Delivery  Chute  turns 
in  a  complete  half  circle,  also  opens 
up  at  different  points.  The  concrete 
is  distributed  to  any  part  of  the  road 
No  wheeling.  No  s'hovelling 
of  concrete. 

ONE-THIRD  LESS  MEN  REQUIRED.  A  BETTER  JOB.  We  guarantee  that  this  Machine  will  deliver  Con- 
crete on  a  roadway  at  a  saving  of  1  0  per  cent  over  any  other  type  of  Machine.  Full  particulars  on  request.  Send  for 
Catalogue  No.  lA. 

We  have  twenty-three  different  sizes  and  styles  of  Mixers. 
Also  a  full  line  of  Concrete  Machinery  and  Cement  Working  Tools. 

THE  LONDON  CONCRETE  MACHINERY  CO.,  LTD. 

LONDON,  ONTARIO 

Branches  and  Agencies  in  every  large  City  in  Canada 

World's  Largest  Manufacturers  of  Concrete  Machinery  and  Cement  Working  Tools 
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Sewer 
Pipes 


ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections  are  a  specialty 
with  us.  We  also  manufacture  culvert  pipes,  inverts,  flue  linings,  stove  linings, 
fire  bricks,  locomotive  blocks,  gulley  traps,  range  bricks,  cupola  linings,  wall 
coping  and  all  kinds  of  vitrified  and  fire  clay  goods.  Prompt  shipments  on  all 
goods. 

Vitrified  Hollow  Building  Blocks 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :   St.  Johos.  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,   P.  Q. 


Granite  Veneered  Cement  Blocks 


By  our  Cast  Stone  System  you  can  make  waterproof  hollow  cement  building  blocks  with  granite  veneered  I'acing, 
either  rock  or  smooth,  at  no  greater  cost  than  for  an  inferior  product  made  by  any  other  method. 


new 
this 


We  can  eliminate  cement  block  competition  in  your  territory  for  you.  Our  new  multiple  moulds,  together  with 
patented  ideas  in  Cement  Block  Construction,  are  revolutionizing  the  industry.  They  are  enlarging  the  uses  of 
building  material.    They  are  proving  big  money-makers  for  contr;  ctors  wherever  introduced. 

Write  for  big  free  catalogue  to-day,  giving  complete  details  lA  construction  and  price  of  equipment. 

Cast  Stone  Block  &  Machine  Co.,  Ltd.,  ^'i.!":"'-  Windsor,  Ont. 
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Alt  Comprctsois 

Can.   Ingtrsoll-Rniid  Co.,  l.t<l. 

Aluminium 

Spirlniann  Agciicics  Kcgd. 

A  r  H.'iiW 

in  liigcrsoll-Rand  l"o. 
:  n  Crane  Works 

Architectural  Iron  Works 

I'anaJa  Wire  &  Iron  Goods  Co. 
.McGregor  &  Mclntyrc 

Architectural  Terra  Cotta 

I'oronto  Plate  Glass  Inip'tg-  Co. 

AhH  Hoists 

Ciillis  &  Gcoglicgan 

Asphalt 

.Asphalt  &  Supply  Company 

Auto  Cranes 

Itycrs  -Macliiiic  Vo  ,  John  F. 

Blast  Hole  Drills 

Hopkins  &  Co.,  F.  II 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 
Can.  Ingersoll-Rand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  15.  F. 


Boilers 

Beatty      Sons,  M. 

Goldie  &  McCtilloch  Co. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McOougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  I,iroited 

Bricks 

Sun  Brick  Company 

Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 

Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 
.Strttctiiral  Steel  Company 


Buckets 

Beatty  &  Sons,  M. 
Hopkins  &■  Co.,  F.  H. 
.Manitoba  Bridge  &  Iron  Works 


Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  L'nderground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


Casements 

Trussed  Concrete  Steel  Co. 

Cedar 

1*.  (".    l.nnllui    <  "oniinjssiniiri  . 

Cement 

Alfred   Kogors,  l.iniiled 
Britnell  iS:  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

.    Cement  Blocks 

Cast  Stone  l^Inrk  i^i.'  iMachino  Co. 

Cement  Gun 

Ccmcnl  Gun  Company 

Cement  Waterproofing 

I'atersoM  Mfg.  Company 

Centrifugal  Pumps 

lioving  Hydraulic  &•  Engineering 

Company 
Canadian  Ingersoll-Rand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
I^aboratories 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 

Beatty  it  Sons,  M. 

Cold  Storage  Insulation 

.Armstrong  Cork  Comi)any 

Concrete  Block  Machines 

Cast  Stone  Block  &  Machine  Co.' 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Concrete  Chimneys 

I'elletier  &.  Fils,  Edouard 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Cgncrete  Mixers  and  Appliances 
Cioold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 
I-ondon  Concrete  Machinery  Co. 
Mussens  Limited 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits   Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

(•ray  Construction  Co.,  John  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Goodwin,  Barsby  &  C^ompany 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

(/■oodwin,  Barsliy  Company 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.    I  nRcrsoIl- K.ind  Co.,   I. Id. 

Corrugated  Iron 

Metallic  Roofing  Company 
Pedlar  People  Limited 

Cranes,  Travelling  and  Locomotive 

Uoving  Hydraulic-  &  Engineering- 
Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 

Crushed  Stone  and  Granite 

Canada   Cruslied   Stone  Coi-pora 
tion 

Crushed  Stone,  Limited 
Hagersville   Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 


Crushers  (Stone  and  Rock) 
Goodwin  , Barsby  &  Company 
London  Concrete  Machinery  Co, 
Mussens  Limited 

Culverts 

Pedlar  People 

Cutting  and  Welding  Plants 

Prest-O-Lite   Cnmjiaiiy,  Inc. 

Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and  Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
National  Equipment  Company 
Nortliern    Crane  Works 

Douglas  Fir 

B.  C.  Lumber  Commissioner 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins       Company,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 

Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 

Dump  Cars,  Wheels,  etc. 
Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel   Car  Company 
Sheldons  Limited 

Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Stui  tcvant  Co.  of  Can.,  Ltd.,  B.  F, 

Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drill^ 

Canadian  Ingersoll-Rand  Co. 


Electric  Impulse  Clocks 
Gent  &  Company 


Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 


Electrical  Specialties 

Spielmann  Agencies  Regd. 


Elevator  Doors 

Ormsby  Company,  A.  B. 


Elevators 

Northern  Crane  Works 
Turnbull   Elevator  Company 


Enamelled  Brick 

American  Enamelled  Brick  & 
Tile  Company 


Engines 

Canadian  Blower  and  Forge  Co. 
Can.  Fairbanks-Morse  Company 
Goldie  &  McCulloch  Co. 
Hopkins  &:  Company,  F.  H. 
Inglis  Conrpany,  John 
McDougall  Caledonian  Iron  Wks. 


Engineers  (Civil  and  Mechanical) 

Bowman  &•  Connor 
Chipman  &  Power 
Dominion  Engineering  &•  Inspec- 
tion Company 
Haddin  &  Miles 
Hunt  &:  Co.,  Robt.  W. 
Milton  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts.  R.  O. 


Engineering  Instruments 
Heller  S:  Brightly 


Excavators 

Beatty  &  Sons,  Rt. 

Hopkins  it  Company,  F.  H. 


Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Expanded  Metal 
Pedlar  People  Liniited 
Trussed  Concrete  Steel  Co. 


Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

.Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Ferro-Concrete  Chimneys 

Pellolior  X-   Fils,  Fdonaul 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  1!. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  C"o. 


Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  X-  McTntyre 

Flag  Poles 

Ontario  Wind  Engine  &■  Pump 
Company 

(Continued  on  page  .'5) 
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Burlington  Steel 
Co.,  Ltd. 

Hamilton,  Canada 

STEEL  BARS 

For 

Concrete  Reinforcing 

Rounds,  Flats,  Plain  Squares, 
Twisted  Squares 

We   furnish   Rail  Carbon  Steel  Bars 

minimum  Elastic  Limit,  50,000  lbs.  per 
Square  Inch,  in  strict  accordance  with 
''American  Society  of  Testing  Materials," 

specification. 

Increased  Physical  Properties  of  our 
product  allow  use  of  less  Tonnage. 

Bars  bent  to  shape  for  BeamSj 
StirrupSj  Etc. 

Prompt  Shipment 
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Flooring  MaUriali 

Armstroiii;  Cork  I  vmuimuj 

Pud  Bconomiierc 

Siurtcvaiit  Co.  of  Can.,  Ltd.,  H.  K. 

PorKct 

Canadian  Blower  and  Forge  ( 
Sheldon*  Limited 

Cai  Engines 

Goold.  Sliai'Icy  &  Muir  l  o. 

Gasoline  Engines 

Uo\l-  .-  lU  Iraiilio  &  Engineering 

t,  i  v  &  Muir  Co. 

l.ui...      >      victc  Machinery  Co. 
Ontario  Wind  Engine  &  Pump 
Company 

Glass 

Luxfer  I'iimu  Coiiipauy 

Toronto  Plate  Glass  Inip'tg  Co. 

Governors 

Boving  Hydraulic  &  Engineering 
Company 

Hammer  Drills 

Canadian  IngersoU-Rand  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Stnrlevant  Co.  of  Can.,  Ltd.,  B.  F. 

Heat  Insulating  Materials 

.'\rmstroncr  Cork  Comp.T  ■ 


Ili^h  Pressure  Pipe  Lines 

I'itlsburgli  Valve,  Fouiuliy  .Sv: 
Construction  Company 

Hoists,  Electric 

Xortliern  Crane  Works 

Moisting  Apparatus 
licalty  &  ."^ons,  M. 
t'anadian  TngersoU-Rand  Co. 
Gilli.s  &  Gcoghcgan 
Cioold,  .'^liapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Hcnthorn 
^lussens  Limited 
National  Equipment  Comp.Tny 
Northern  Crane  Works 

Hoisting  Engines 
neatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 

Hose 

(  an.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rvibber  Co. 

Hydrants 

Canada  Iron  Foundries 
Gartshore-Thompson    Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  .Sons,  T. 

Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 
National  .Steel  Car  Co. 


Interior  Finish  and  Doors 

Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 

.\rmstroiig  Cork  Company 

Jib  Cranes  (all  kinds) 
Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 

Motor  Trucks 

National  Steel  Car  Company 


Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 

Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co. 

Ornamental  Moulds 

London  Concrete  Machinery  Co. 

Paints  and  Varnishes 

Brandram  llenderson  Co. 
Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 

Patents 

Shipman,  Harold  C. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Barber  Asphalt  Paving  Co. 
Carey  Mfg.  Co.,  Philip 
.Paterson  Mfg.  Co.,  B, 

Pipe  (Concrete,  Iron  &  Wood) 
Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartsliore'  Thomson  Pipe  Co. 
National   Iron  Works 

Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


THE  BYERS  AUTO-CRANE 

UNLOADS  CARS-EXCAVATES— DRIVES  PILES 
A  Lighter,  Simpler,  Cheaper,  Locomotive  Crane 


Photograph  shows  Auto- 
Crane  owned  bv  Bate-Mc- 
Mahon  Co..  Ottawa.  On- 
tario. This  machine  exca- 
vated for  Administrative 
Buildings  and  unloaded 
cars  at  Camp  Borden,  On- 
tario. 

Write  us  for  detailed  in- 
formation and  photos  of 
applications  of  the  Auto- 
Crane.  Tell  us  your  dig- 
ging and  unloading  pro- 
blems. 


Also  manufacturers  ot  Steam,  Gasoline  and  Electric  Hoisting  Engines,  Derrick  Irons, 
Sheaves,  Blocks,  Material  Elevators,  etc. 

THE  JOHN  F.  BYERS  MACHINE  CO.,  sy—st.  Ravenna,  Ohio 
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QUALITY 

SERVICE 

- 

'J'HE  leader  in  every  industry, 
to  maintain  his  lead,  must 

U  R  customers   must  be 
served.    One  of  the  domi- 

safeguard  the   quality  of  his 
products.  —  Rigid  inspection 

nating  factors  in  any  success- 
ful business  is  Service. — We 
succeed  only  through  the  good 
will  and  good  wish  of  the 
people  we  serve. — This  thought 
permeates  our  entire  Organiza- 
tion, from  the  President  down. 
— Our  employees  feel  the  sense 
of  responsibility  this  principle 

and  careful    supervision  are 

important  factors.  —  To  pro- 
ducts of  iron   and   steel  this 

principle  applies  with  tremen- 
dous force.— It   means  safety, 
security   and   stability.  — We 

* 

safeguard  the  quality  of  our 

implies ;  and  each  one  directs 

products,  believing  quality  will 

his  efforts  to  maintain  the  high 

be   recognized  long   after  the 

standard  of  service  we  aim  to 

 — 

price  is  forgotten. 

render. 

The 

STEEL  COMPANY 

of 

CANADA 

Limited  ^ 

HAMILTON 

1 

MONTREAL 

B 

10 
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Pencil*  (Lead) 

Anifrioan  Lead  Pencil  Company 

Perforated  Metals 

Caiiuilii  Wire  S:  Iron  (uioils  Co. 

Pile  Driving  Machinery 
I'.catly  vt  Sons,  M. 
i'auuiiian  In^rrsoll-Kand  Co. 
Hopkins  &  Company.  F.  II. 
Marsh  &  Henthorn,  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh    Valve.    Foundry  & 
Construction  Conipiiny 

Pipe  Covering  (Cold  and  Steam) 
.\in\strong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  11. 

Planing  Mill  Exhausters 

Canadiai\  I'.lowcr  and  Foige  Co. 

Shcldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  IS.  F. 

Plaster 

Albert  Mfg.  Company 
Hritnell  &  Company 

Plug  Drillers 

Canadian  Ingcrsoll-Rand  Co. 

Pneumatic  Machinery 

Canadian  IngersoU-Rand  Co. 

Power  Engines 

I'oving  Hydraulic  &  Engineering 

Company 
Inglis  Company,  John 


Pumps  and  PumpinR  Machinery 
.American  Well  Works 
Beatty  \-  Sons,  M. 
ISoving  Hydraulic  &  Engineering 

Company 
Canadian  Rlowcr  and  Forge  Co. 
Canadian  Tngersoll  Rand  Co. 
Cook,  A.  1). 
Darling  Jlros. 

Hopkins  ^-  Company,  F.  II. 
Inglis  Company,  Jolm 
McDongall  Caledonian  Iron  Wks. 
Ontario   Wind   Engine    &  Pump 

Company 
Walerons  Engine  Works  Co. 

Quarry  Machinery 

Canadian   Ingcrsoll-Rand  Co. 
Hopkins  &-  Company,  F.  H. 
Goodwin,  Rarsby  &  Company 

Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
Dominion  Iron  &  Wrecking  Co. 
Garlsliore,  John  J. 
Hopkins   &   Company,    F.  II. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Reinforcements,  Concrete  &  Steel 

Ilurlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
.Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 


Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 

Road  Asphalt' 

Asphalt  &  Supply  Company 


Road  Machinery 

Hopkins  &  Company,  F.  II. 
Walerons  Engine  Works  Co. 


Roofing  Material 

(".in-y  Company,  Philip 
\,,l,f,,  CI.M.Mir.'-  W. 
I'.il.  1  ,',11   \l  I'.;    ( '..iiiiiany 
rr'll.ii     I'r.il.lc  l.iniiled 


Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 


Sand  and  Gravel 

Rogers  Supply  Company 


Scales 

Wilson  &  Son,  C. 


Scrap  Iron 

Dominion   Iron  &  Wrecking  Co. 


Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  &  Company 

Sewer  Pipe 

Hritnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
(iartshore  Thomson  Pipe  Co. 
London  Concrete  Machinery  Co. 
National   Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 

Shingles 

B.  C.  Lumber  Commissioner 


Shovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Spruce 

B.  C.  Lumber  Commissioner 

Silo  Moulds 

London  Concrete  Macliinery  Co. 

Skylights 

I'cdlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines   Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Steam  Appliances 

Darling  Bros. 

Steam  Apparatus  and  Specialties 

Canadian  Blower  and  Forge  Co. 

McAvity  &  Sons,  T. 

Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continued  on  page  14) 


Crushed  Stone  for  Macadam  Roads 


Macadam  Roads 
must  be  built 
of  a 

TOUGH 
STONE 

that  will  cement 
WE  HAVE  IT. 


The  Hagersville  Contracting  Company,  Limited 


HAGERSVILLE,  ONT. 


[iimiK 
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The  BEST  Results  in  Painting 

are  obtained  from 

Special   Paints  made  Specially  to  meet  Special  Conditions 

A  Paint  made  to  give  the  best  possible  results  on  ALL  kinds  of  surfaces 
cannot  (the  fact  is  self  evident)  give  the  same  protection  that  a  paint 
made  specially  to  protect  ONE  special  surface 


will  give. 


SPECIAL   PAINTS  ARE  OUR  SPECIALTY 


BRIDGES 
BUILDINGS 
GAS  HOLDERS 
STEEL  CARS 


If  You  Contemplate  the  Painting  of  : 

STRUCTURAL  STEEL 
STACKS  and  BOILERS 
ROOFS  (metal  or  canvas) 
GRAIN  ELEVATORS 

We  shall  be  glad  to  tell  you  of  these  Special  Coatings 
They  will  REDUCE  YOUR  MAINTENANCE  COST 


TANKS 

PENSTOCKS 

PIPING 

TROLLEY  POLES 


DOMINION  PAINT  WORKS,  LIMITED 


Montreal 
Toronto 


WALKERVILLE,  ONT. 

Madein  U.  S.  A.  bir  DSi^Dir  GR\PHITE  CO    Detroit.  Mich. 


Winnipeg 
Vancouver 


Now  Ready — 

Bridges  and  Culverts 

Vol.  Ill  of  the  Seriei 

Reinforced  Concrete  Construction 


Sold  teparately 


By  G.  A.  Hool,  Associate  Professor  of  Structural 
Engineering,  University  of  Wisconsin. 

This  is  the  first  treatise  on  practical  design  and  construction  of 
bridges  and  culverts.  It  completes  this  remarkable  series.  You  prob- 
ably know  something  about  these  books — 

How  they  came  out  without  the  advantage  of  a  widely  known  name 
as  author. 

How  the  leading  civil  engineering  papers  hailed  them  as  the  best 
on  the  subject. 

How  they  were  at  once  recognized  as  the  most  useful  and  practical 
books  that  have  appeared. 

They  are  today  standard  among  engineers,  architects  and  con- 
tractors, as  well  as  in  colleges. 

Vol.  I — Fundamental  Principles.  254  pages,  6  x  9,  88 

illus.,  $2.50  net,  postpaid. 
Vol.  II — Retaining  Walls  and  Buildings,  675  pages, 

6  X  9,  412  illus.,  ,34  plates,  $5.00  net,  postpaid. 
Vol.  Ill — Bridges  and  Culverts,  688  pages,  6x9,  over 

600  illus.,  41  plates,  $5.00  net,  postpaid. 

SEND  YOUR  ORDERS  TO 

Contract  Record  &  Engineering  Review 

347  Adelaide  St.  West,  TORONTO 
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SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Copingr 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co. 

(Tlie  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


FOR  SALE 


1—85  ton  Marion  Steam  Shovel 
1 -Model  60  " 
Model  50  " 
Model  31  " 

5  Porter  Dinkeys  25  ton  Standard 
Gauge 

60  K.  &  J.  6  yard  Dump  Cars 


W.  FRASER 


83  Craig  St.  West 

MONTREAL 


The  Maritime  Bridge 

Company,  Limited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


Angles 


44—6"  X  S'A"  X  Vi"  —60' 
1!0— 6"  x  31/2"  X  11/16"— 60' 
29—6"  X  Syi"  X  ^"  —60' 


Bars 

20—  8"  X  'A"    —30'  0" 

20—10"  X  'A"    —30'  0" 

20—10"  X  5/16"— 30'  0" 

10—11"  X  5/16"— 20'  0" 

9—  8"  X  Vs"    —30'  0" 

2—10"  X  9/16"— 22'  0" 


Flange  Quality  Steel 
Circles 


10—36" 
9—44" 
7-^8" 

1-  44" 
5^8" 

2—  61" 

1—  64" 

2-  ^8" 
2—61" 


3/8" 

3/8" 

3/8" 

7/16" 

7/16" 

7/16" 

7/16" 

1/2" 

1/2" 


1—67"  X  1/2" 

Channels 


10—  1" 

19—154" 

15—  1^" 
2—2" 
7—2" 

16—  254" 
25—214" 

4—3" 

11—  354" 
17^" 
10—4" 

l-^Vz" 

4—5" 

9—5" 


X  1" 
X  VA' 
X  154' 
X  2" 
X  2" 
X  2'A' 
X  2'A' 
X  4" 
X  4" 
X  4" 
X  4" 
X  354' 
X  3" 
X  4" 


Tees 

X  1/8" 
1/4" 
1/4" 
1/4" 
5/16' 
5/16' 
3/8" 
3/8" 
3/8" 
3/8" 
1/2" 
7/16' 
1/2" 
1/2" 


24—12"  at 
74—15"  at 


—25'  0" 

—25'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—50'  0" 

—50'  0" 

—50'  0" 

—50'  0" 

—40'  0" 

—50'  0" 

—50'  0" 


4—2-11/16 
1—2-11/16 

1—  4 

2—  4-1/16 
1—4-1/8 
1^-1/16 
1^-1/16 
1—4-1/16 
7—5 
1—5 

1—5-1/16 
1—5-1/16 

3—  5 
1—5 


30  lb— 60'  0" 
33  lb.— 36'  10 5^" 

Zees 

X  3  X  3/8  —48' 
X  3  X  3/8  —  8' 
X  3-1/16  X  1/4  —25' 
X  3-1/8  X  5/16—23' 
X  3-3/16  X  3/8  —11' 
X  3-1/16  X  1/2  —40' 
X  31/16  X  1/2  —41' 
X  3-1/16  X  1/2  —11' 
X  3-1/4  X  5/16—60' 
X  3-1/4  X  5/16—15' 
X  3-5/16  X  3/8  —50' 
X  3-5/16  X  3/8  —44' 
X  3-1/4  X  1/2  —50' 
X  3-1/4    X  1/2  —14' 


0" 

11" 

8" 

10" 

5" 

0" 

9" 

4" 

0" 

2" 

0" 

7" 

0" 


Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


The  Glue  Book 


What  it  Contains: — 

Chapter  i — Historical  Notes 
Chapter  2— Manufacture  of  Glue 
Chapter  3 — Testing  and  Grading 
Chapter  4 — Methods  in  the  Glue  Room 
Chapter  5 — Glue  Room  Equipment 
Chapter  6 — Selection  of  Glue 


Price  50  cents. 


Contract  Record 

and  Engineering  Review 
347  Adelaide  St.  West       ■  Toronto 
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Famous  Heart 
Shape  Mixers 

Strictly  Made^n-Can- 
ada.  Noted  for  their 
thorough  and  very  rapid 
mixing  of  concrete.  Used 
by  the  largest  contractor! 
in  Canada. 


Write  for  latest 
Catalogue  and 
Special  Offers. 


Improved  Concrete  Machinery 

such  as  Crushers,  Tile,  Brick  and  Block  Machines,  Crushing  Rolls, 
Road  Pavers,  etc.  Everything  in  Contractors'  Equipment  is  Made- 
in-Canada  by  a  Canadian  firm  with  Canadian  capital.  Our  hoist- 
ing machinery  is 
tlie  most  modern 
and  efficient. 

Equipped  with  gas, 
steam  or  electric 
power,  mounted  on 
skids  or  trucks. 


WETTLAUFER  BROS.,  LIMITED 

IMPROVED  CONCRETE  MACHINERY 
178  Spadina  Ave.,  TORONTO,  ONT. 

B  ranches  — Montreal  Halifax,  Vancouver,  Winnipeg 


**OlIN.T 


The  original  and  only  Elas 

Provides  for  expansion  and 
shrinkage  wherever  two 
units  of  concrete  come  to- 
gether in  modern  bridge 
construction. 

Elastite  comes  to  the  job  in 
strips  or  panels  of  exactly 
the  right  dimensions  for 
use.  Place  it  in  position 
against  the  finished  work, 
and  pour  the  concrete  or 
grout  against  it  where  the 
new  unit  commences. 
It  forms  a  perfect  bond  and 
meets  every  requirement  of 
the  engineer. 

Let  us  send  you  samples  of 
Elastite  and  details  of  not- 
able installations  in  bridges, 
viaducts  and  streets. 
Address    Elastite  Dept. 


tite  Joint 


E     The  Philip  Carey  Co. 


Toronto 


Montreal 


To  Secure 
ECONOMY  and  DURABILITY 


Construct  Your 


SEWERS 


from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE       -  ONTARIO 

"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 


N.  B.  The  adjoiningr  illustration  .shows  a  line  of  42-ln.  pipe 
in  a  trench  ready  for  fillinsr. 
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Steel 

:  'i'Xion   Sletl  Company 

i.iii  Iron  &  Wrecking  Co. 
&  Company,  F.  II. 
Mc-il  c  ompany  of  Can.,  I.td. 

Steel  Bars 

Burlington  Sterl  Company 
Oominion  Iron  &  Steel  Co. 
Hopkins  &  Company,  F.  M. 
Steel  Company  of  Canada,  Ltd. 

Steel  Castings 

Dominion  Steel  Foundry  Co. 

Steel  Pipe 

Can.  Chicago  Bridge  &  Iron  Wks. 

Steel  Plate  Construction 

VVaterous  Engine  Works  Co. 

Steel  Sash 

Steel  &  Radiation  Limited 

Stone 

Britnell  &  Company 
Hagcrsville  Contracting  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 

Structural  Iron  and  Steel 
Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
OesMoines  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 

Iron  Works 
Structural  Steel  Company 


Surveyors'  Instruments 
lU-ller  &  Brightly 

Swinging  Gears 

Dake  Engine  Company 

Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  Iron  Co. 
(loiild,  Shapley  &  Muir  Co. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Work.s 
Marsh  &  llcntliorn 
McDougall  Caledonian  Iron  Wks. 
Mackinnon,  Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
PittsburghrDesMoines  Steel  Co. 
Waterous  Engine  works  Co. 

Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &  Geoghegan 

Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Mnir  Co. 

Turnbuckles 

Canadian   Billings  &  Spencer 
Limited 


Valves 

('rtii;Ml;i   Iron  I'oniuliios 
(  ;,n  1  sli.ii .    I  li..niv,,n    I'ipe  Co. 
Kill    Im  I;.;  I  iir   ( 'iiiuii.-iny 
Mc.'Xvily  \  .Sons,  T. 
Pittsburgh    Valve,    Foundry  & 

Construction  Company 
Diinlop  Tire  &.  Rubber  Co. 


Ventilating  &  Heating  Apparatus 

Canadian  lilovvrr  and  Foi'^e  Co. 

Shcldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

'J'iffin  Wagon  Company 

Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson   Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 

Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest-O-Lite  Company,  Inc. 

Welding  and  Cutting  Plants 
Prest-O-Lite    Company,  Inc. 

Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford    Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 

Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


in  to  36°^ 
More  Daylight 

The  problem  of  providing  sufficient  light  for  factories  without  running 
up  overhead  expense  is  solved  by  covering  walls  and  ceilings  with 
Brandram-Henderson's 

Factory  Enamel  White 

Tests  show  from  19  to  36  per  cent,  increase  of  daylight  where 
Factory  Enamel  White  has  been  used.  It  is  washable,  durable  and  econ- 
omical. It  has  the  facile  covering  properties  of  ordinary  oil  paints  but 
does  not  scale  or  tend  to  turn  yellow. 


Write  for  our  Booklet  and  Quantity  Prices. 


^^^^^ 
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The  "Handy"  Movable  Crowbar 

The  Crowbar  with  the  wheel.    You  Hft  the  ^ 
load  and  wheel  it  away. 

Carried  in  stock 


MUSSENS  LIMITED 


MONTREAL       QUEBEC— Pruncau  &  Co. 
WINNIPEG        TORONTO-H.  Turnbull&Co. 
VANCOUVER      COBALT  -H.  L.  Usbornc 


IMMEDIATE  SHIPMENT 

FROM  STOCK 


Rib  Bar 

We  have  a  good  stock  of  all  sizes  of 

Rib  Bars, 
Trussed  Bars 

and  other  products  for  reinforcing 
concrete. 

Get  our  quotation  before  purchasing 

TRUSSED  CONCRETE 
STEEL  CO. 

OF  CANADA,  LIMITED 

WALKERVILLE,  ONT. 

Montreal  Toronto      -  Winnipeg 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices  : 

Transportation  BIdg.,  MONTREAL 


Quebec 


St.  John  N.B. 


Cawthra  Mulock,  President  Gordon  F.  Perry,  General  Manager 

NATIONAL   IRON  WORKS,  Limited 

Head  Office,  Works  and  Docks  »— TORONTO 


GJi^rr  iRoitt  PIPE 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments     MONTREAL,  TORONTO  and  PORT  ARTHUR 
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How  Do  You  Buy  a  Transit? 


HELLER  &  BRIGHTLY, 


By  Precedent— "The  kind  the  old 
company  used,"  or  by  the  "hit  and 
miss"  method? 

Why  not  investigate  all  the  good  in- 
struments? 

H&B  Transits  and  Levels 

"  Mathematically  Precise" 

Are  rigid,  of  lightest  practical  construction. 
Accurate.  Satisfactorily  retains  adjustments 
under  hard  service.  Designed  and  offered  by 
life  time  specialists  in  the  manufacture  of 
surveying  and  engineering  instruments. 

Write  for  Catalogue  now 

1120  Spring  Garden  Street 
PHILADELPhlA.  PA.. "Since  1870" 


The  Ideal  House  Wire 

should  be  good  enough  for  the  most  costly  buildings 
and  cheap  enough  for  the  most  modest  structures. 

"Sterling"  N.E.C.  Rubber  Insulated  Wire 

is  a  high  grade  general  purpose  wire  which  is  used 
in  enormous  quantities  in  all  classes  of  buildings. 
Samples  and  prices  on  request. 

Standard  Underground  Cable  Co.  of  Canada 

Hamilton,  Ont.  Limited 

Montreal,  Que.         Winnipeg,  Man.         Seattle,  Wash. 


Mueller  Tapping  Machine 


BY  an  entirely  new  feature,  found  only  in  our  machine, 
you  can  tap  water  mains  under  pressure  with  very  little 
exertion.  We  have  sold  hundreds  of  these  machines 
to  corporations  and  private  companies  all  over  Canada  and 
every  machine  has  given  the  best  satisfaction.  We  might 
refer  you  to  users  in  your  part  of  the  country,  if  you  are  in- 
terested. 

We  also  make  a  complete  line  of  waterworks,  gas 
works,  and  plumbing  brass  goods.  All  tested  under  200 
lbs.  hydraulic  pressure  and  fully  guaranteed. 


H.  Mueller  Mfg.  Co.,  Limited 

SARNIA  -  -  -  -  -  .  ONTARIO 


^-^  STONE  CRUSHER 

IS  THK 

"ACME" 


/'al 


The  Machine  of 

QUALITY  and  MERIT. 


Goo.' win,  Barsbv  &  Co.,  Leicegter,  Eng. 


The  "IDEAL" 

'I'lic  standard  Block  Macliine 
on  llic  market  to  day. 


Model  ".\."' 


Marvclously  simple,  dur- 
able and  strong.  Not  a 
.'spring,  chain  or  gear  in  its 
construction.  Every  separate 
feature  of  the  "Ideal"  Block 
Machine  has  been  brought  to 
the  highest  possible  standard 
of  labor-saving  and  profit- 
making.  The  result  is  a  Ma- 
cliine of  little  cost  but  won- 
derful money-making  possi- 
bilities. 

Catalogue  mailed  free  on 
request 

Ideal  Concrete  Machinery 
Company,  Ltd. 

WINDSOR  ONTARIO 
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Bar  Iron 

Carried  in  all  sizes  and  lengths 
for  immediate  shipment. 


Steel  Sheets 

A  complete  range  from  10  gauge  to  16 
i;auge.  for  immediate  shipment. 


Small  Angles 


From  X  x  Ys"  to  2"  x  2"  x 
54  "  in  all  sizes,  thicknesses  and 
lengths. 


Steel  Plates 

All  sizes  from  3/16"  to  1"  thick,  in  stock 
now. 


Reinforcing  Bars  for  Concrete 

Medium  Steel,  Square  Cold  Twisted,  sizes  from  Yi"  to  1^",  lengths  up  to  60  feet.  Medium 
Steel,  Plain,  Round  and  Square,  sizes  from  J^"  to  V/^",  lengths  up  to  60  feet. 

We  design  and  fabricate  all  kinds  of  structural  steel,  and  carry  at  all  times  a  6000-ton  stock  of  Beams,  Chan- 
nels. Broad  Flange  Beams.  Plates  and  Angles,  Rivets,  Bolts,  Shafting,  Transmission  Machinery,  etc.,  besides 
those   mentioned   above — ready   for   immediate  shipment. 

We  have  a  monthly  stock  list  that  should  be  on  your  desk.   Ask  for  it. 


This  is  the  way  wind  pressure  tests  your  sash. 


In  the  weather-tijjln  Ormsby-Lupton  all  meniber.s  arc  one-piece,  rollcd-stccl  .sections.  The  ventilators  have 
2-point  contact,  which  makes  lasting,  double  weather-proofing.  Strong,  interlocking,  straight-line  joints  resist  cor- 
rosion. 

Write  for  full  information  and  descriptive  literature. 


Associated  with  The  Metal  Shingle  &  Siding  Co.,  Ltd. 
PRESTON       MOXTREAL      WINNIPEG       SASKATOON  VANCOUVER 


THE  A.  B.  ORMSBY  CO. 
Limited  TORONTO 
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Mainly  Constructional    

Meeting  Labor  Shortage 

Tlll':kl':  h;i.s  l)ccii  ;i  considerable  amount  of  dis- 
cussion recently  re,<;ardin<?  the  employment  of 
alien  enemy  lal)or  on  Canadian  construction 
work,  both"  governmental  and  private.  Patri- 
otic fervor  naturally  rebels  at  the  thought,  of  such 
apparent  lack  of  discrimination  in  war  titties.  With- 
out either  advocating  or  condemning  the  use  of  enemy 
labor  without  a  clearer  understanding  of  the  indi- 
vidual circumstances  pertaining  to  each  particular 
jol),  we  believe  the  fact  that  sticli  a  conclition  obtains 
only  serves  to  impress  the  present  labor  situation  more 
f(3rciblv  upon  us.  Contractors  throughout  Canada 
universally  agree  that  the  greatest  trouble  they  are 
u])  against  is  tlie  unprecedented  labor  scarcity.  In  all 
))rol)al)ilitv  this  country  has  never  before  experienced 
a  shortage  of  \vt)rkmen  in  all  lines  to  as  great  an  ex- 


tent. In  every  branch  of  industry  skilled  and  unskilled 
labor  is  increasingly  difficult  to  obtain. 

The  existing  conditions  have  resulted  in  higher 
construction  and  material  costs,  in  retarded  deliveries 
and  delayed  progress.  These  factors  have,  no  doubt, 
been  material  influences  in  curtailing  the  volume  ol 
construction  work  in  Canada  during  the  past  year, 
and  in  all  probability  the  effect  will  be  more  notice- 
able during  the  coming  building  season. 

War  conditions  are  generally  res]Jonsible  for  tlie 
labor  scarcity.  The  methods  of  recruiting  heretofore 
adopted  have  not  sufficiently  distinguished  between 
men  needed  at  the  firing  line  and  those  whose  abilities 
and  skill  should  keep  them  at  home.  The  ranks  of  the 
skilled  artisans  have  thus  been  depleted  of  the  fore- 
most of  their  class,  leaving,  in  most  cases,  nothing 
but  the  most  indifferent  to  till  the  vacancies.  Al- 
though the  United  States  has  helped  to  relieve  the 
scarcity,  the  demand  for  labor  in  that  country  has 
necessitated  the  keeping-  of  almost  all  classes  of  men 
within  their  own  borders.  Contractors  explain  that 
the  apparently  open  employment  of  alien  enemy  labor 
offers,  under  these  conditions,  the  only  solution  for 
miprecedented  difficulties,  especially  when  the  build- 
ings are  under  contract  for  erection  within  a  stipulated 
time  limit,  as  is  the  case  with  many  of  our  new  .muni- 
tion shops. 

The  problem  of  labor  scarcit}-  and  resulting  high 
wages  brings  Avith  it  the  matter  of.  readjusting  con- 
ditions to  meet,  and  overcome  if  possible,  the  eft'ects 
imposed  by  such  a  shortage.  Efforts  should  be  made 
I0  offset  the  growing  seriousness  to  the  construction 
business  of  a  failure  of  labor.  Nothing  can  better  help 
to  stimulate  the  war-ridden  spirits  of  our  people  than 
an  eft'ort  to  improve  conditions,  and  a  continuance  of 
building  operations,  within  reason,  of  course,  seems 
to  offer  the  best  medium  for  stabilizing  the  situation. 
Contractors  ought,  therefore,  to  reorganize  their  fa- 
cilities for  meeting  this  problem. 

This  year's  work,  to  all  appearance,  will  tax  the 
country's  labor  sujiply.  Increased  material  costs  and 
the  difficulty  of  deliveries  are  bound  to  have  a  retard- 
ing influence  on  building  construction.  The  only  way 
o]XMi  for  the  builders  is  to  conserve  tlieir  workmen.  Pre- 
sent circumstances  have  prcjduced  less  efficient  labor 
because  it  has  decreased  the  supply  of  skilled  labor. 
Methods  must  be  sought  to  conserve  and  improve  the 
efficiency  of  the  working  force,  to  reduce  manual  labor 
to  a  minimum,  to  devise  schemes  that  are  labor-saving. 

*  :K  * 

Labor-saving  tools  cou])led  with  a  more  efficient 
organization  seem  to  offer  the  desired  solution.  .\ 
more  extensive  use  of  construction  plant,  with  more 
copious  employment  of  si)ecial  methods  are  higliK- 
desirable  and  there  are  indications  that  such  are  011 
the  increase.  Builders  should  be  ready  to  seize  ever}- 
oi)portunity  to  install  a  device  or  employ  a  process  that 
vvill  lead  to  a  conservation  of  their  working  force. 
They  shoidd  scan  the  horizon  for  new  economies  and 
improved  developments.  These  necessities  are  forced 
on  many  builders  by  circumstances,  hut  they  should 
be  more  vigorously  sought  at  the  present  moment  as 
a  nieans  of  raising  the  standard  of  efficiency.  The 
busiiiesfi  aim  of  every  contractor  is  to  produce  the 
maximum  amount  of  work  for  the  least  expenditure 
and  investment.  More  machines,  better  plant,  more 
efficient  organization  will  secure  this  ideal  and  pro- 
<luce  thereby  advantages  of  great  benefit  and  lastin"- 
effect.  '  ' 
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Toronto's  Flat-Slab  Building  Code 

^  print  elsewhere  in  I'.iis  i^suo  a  hriri  ariirlv 
\\  l)v  Mr.  W.  W.  Tcarsi-.  i  M"'..,  cit>  architect 
T  ▼  and  siipcrintoiulcnl  of  IniiUliiiiis  of  the  city 
'l\)ri>iitu,  I'll  the  siilijocl  of  four-way  flat 
-.lal.  ,  ,  ,  lU-  consf.'iiclioii.  The  citv  of  'Toronto  has 
not  hail  anv  standard  specification  coNnin-  ihi-.  Ivjn' 
of  constructiini.  and  quite  recently  decided  to  adoi)t, 
1en\pi>rarilv  at  least,  the  code  of  the  city  of  Chicaj^o. 
Mr.  I'ear^e  was  iiaturallv  anxious  to  \erif\  the  de- 
l>endal»iliiv  of  the  I  hica.^o  cotle,  which  though  in  force 
for  sevt  ral  \ears  has  remained  a  closed  hook  so  lar  as 
the  the»^rv  underlyin>;-  its  orij^inal  recommendatit)n  for 
adoption  is  concerned.  W  ith  the  object  of  discover- 
inv;  this  theory  he  has  t'oUowed  uj)  sexeral  synthetic 
sui^iiestions.  and  has  finally  succeeded,  apparentl}  ,  in 
dn)>licatin!.;  the  ori.L;inal  line  of  comi)utatiou  followed 
l)v  the  men  who  compiled  the  C'hicat^o  code.  This 
theory,  in  Mr.  I'earse's  opinion,  afi'ords  an  ample  factor 
of  satetv.  ami  he  is  now  thurtiut^hh-  satisfied  with  its 
ado])lion  for  t'.ie  city  of  Toronto. 

In  the  same  article  Mr.  Pearse  has  L^enerously 
handed  us  for  publication  a  valuable  table  of  calculated 
ipiantilies  ior  this  type  of  construction  work  which 
will  not  only  be  found  a  very  considerable  time-saver 
bv  the  contractor  but  will  also  act  as  a  check  or  guar- 
antee of  the  accuracy  of  such  figures  which  any  con- 
tractor niav  choose  to  work  out  for  himself.  AVe  par- 
ticularly commend  this  table  of  values  to  contractors 
and  .architects  in  general,  as  we  know  just  how  great 
the  diflicnlties  ha\e  been  in  the  i)ast,  caused  either 
through  errors  in  such  calculations  or  entire  inaMlilv 
to  co))e  A\ith  the  problem.  We  speak  of  Mr.  L'earse's 
action  as  generous,  as  it  shows  Avhat  we  consider  to  be 
a  very  proper  spirit— all  too  rare  in  these  days  of  keen 
competition — a  desire  to  help  the  other  fellow  smooth 
out  some  of  the  rough  places  on  his  palhvva}'. 

We  understand  that  it  is  just  possible  some  modi- 
fication mav  be  allowed  from  the  Chicago  code,  but 
this  has  not  vet  been  determined,  and  will  depend  to  a 
considerable  extent  upon  certain  exhaustive  tests  by 
the  city  architect's  department  now  under  wav  and 
nearing  completion. 


Comparative  Bids  Show  the  Cheapness  of 
Concrete  Buildings 

I.V  connection  with  the  plans  of  an  office  building 
recently  erected  in  Chattanooga,  Tcnn.,  a  variety 
of  alternative  specifications  were  drawn  up  for  the 
purpose  of  obtaining  comparative  bids  on  dififercnl 
tyj)es  of  design.  The  figures  that  Avere  received  are  of 
interest  as  illustrating  the  very  wide  variation  in  cost 
that  exists  for  various  modes  of  construction,  and  they 
further  show  that  concrete  construction  is  consider- 
ably cheaper  than  a  design  carried  out  with  steel.  The 
accepted  bid  for  a  concrete  building  was  but  52  per 
cent,  of  the  lowest  tender  ior  a  standard  structural 
steel  frame  with  terra  cotta  flat  arch  floors.  The  wide 
discrepancy  between  the  costs  of  dififerent  designs  is 
shown  bv  the  fact  that  the  lowest  bid  for  the  most  ex- 
pensive type  of  design  was  125  per  cent,  greater  than 
the  smallest  tender  received.  ■ 

The  building  in  question  is  94  ft.  b}-  135  ft.  in  ]dan 
and  12  storeys  high.  The  foundations  were  buiJt  with 
reinforced  concrete  piers  to  bed  rock,  and  tenders  for 
this  portion  of  the  work  were  not  included  in  those  for 
the  superstructure.  For  the  portion  (;f  the  building 
above  the  foundations  the  specifications  were  drawn 
vite  bids  for  six  dififerent  types  of  design,  as 


follows:  (Ij  structural  steel  skeleton  with  terra  cotta 
Hat  arch  floors;  (2)  structural  steel  skeleton  with  rein- 
forced concrete  and  terra  cotta  floors;  (3)  reinforced 
concrete  skeleton  with  either  reinforced  concrete  and 
terra  cotta  or  metal  floor  slabs;  (4)  structural  steel 
frame  with  reinforced  concrete  and  metal  floor  slabs  ; 
<3)  structural  steel-concrete  construction,  known  as 
"M"  system,  patented  by  the  Standard  Concrete  Com- 
liany;  and  (6)  system  used  by  the  Metropolitan  Fire- 
liroofing  Company. 

The  lowest  bids  for  each  design  were  as  follows: 
(1)  $139,000;  (2)  $138,000;  (3)  $72,000  for  the  rein- 
forced concrete  frame  and  terra  cotta  floors,  or  $69,000 
for  metal  floor  slabs;  (4)  $127,000;  (5)  $147,000;  and 
(6)  $155,000. 

The  $72,000  tender  was  accepted.  Preference  was 
given  to  this  figure  over  the  $69,000  bid  because  it  was 
believed  that  the  use  of  terra  cotta  in  place  of  metal 
floors  was  worth  the  dif¥erence. 

The  above  figures  show  the  wide  range  in  cost  that 
exists  for  various  types  of  construction.  The  remark- 
able cheajjuess  of  concrete  is  well  exemplified,  the  cost 
of  such  a  building  being  roughly  one-half  that  of  a 
structural  steel  building.  Part  of  this  discrepanc}-  is 
accounted, for,  no  doubt,  by  the  high  current  prices  of 
steel  and  uncertainty  of  delivery,  coupled  with  the 
relatively  low  cost  of  concrete. 

An  interesting  point  exhibited  in  this  building  is 
the  use  made  of  rich  mixes,  advantage  being  taken  of 
the  low  price  of  cement.  A  1 :1  :2  mix  was  adopted 
for  the  columns  up  to  the  tenth  floor,  with  a  1  :1.8:3.7 
mix  above  the  tenth  floor.  Comparativeh'  small  ])er- 
rentages  of  steel  were  employed. 


A  Survey  of  Canada's  Natural  Resources 

A  sur\ey  oi  the  natural  resources  of  Canada  i> 
being  undertaken  in  connection  with  the  Canadian  Pa- 
cific Railwaj',  which  has  for  its  purpose  the  co-ordina- 
tion of  the  work  which  has  been  done  b}'  government 
(lei)artments,  with  other  data  which  the  government 
ha^  not  collected,  thereby  making  easily  accessible,  to 
tli'i-^c  (lualilied  to  utilize  the  information,  as  mucli  data 
a-'  jxissible  rehili\-e  to  the  natural  resources  of  Canada. 
Care  will  be  taken  not  to  do  work  that  has  already 
l)een  done.  Arthur  D.  Little,  Ltd.,  the  Canadian  braucli 
of  a  Boston  organization  of  analytical  chemists,  are  the 
directors  of  the  work.  The  information  now  available 
is  to  be  collected  on  standard  forms  and  transferred  to 
carcK.  ^o  as  to  make  it  possible  to  quickly  separate  the 
cai'ds  according  to  required  classification  at  the  mo- 
ment. Thus  if  one  desires  to  know  all  the  places  in 
C  anada  where  deposits  of  iron  are  to  be  found  in  prox- 
imity with  limestone,  water  power,  or  some  other  re- 
source, the  list  of  localities  can  he  supplied  Aery 
qnirklv.  To  accomi)lish  this  work  it  is  announced  that 
it:  will  l)e  neeessar\  to  have  part  time  assistance  from 
many  ]:)eople  who  may  be  able  to  devote  a  small  frac- 
tion of  their  spare  time  to  the  work  because  of  self- 
interest,  patriotism,  local  ])ride,  and  in  some  cases  nom- 
inal remuneration.  A  bulletin  is  now  being  compiled 
setting  forth  in  greater  detail  the  plan  and  purposes  of 
the  survey,  and  this  will  be  sent  out  especially  to  those 
whose  co-operation  is  desired. 


A  new  field  for  the  use  of  bitumen  in  road  surfac- 
ing was  indicated  in  the  discussions  at  the  recent  meet- 
ing of  the  American  Association  of  State  Highway 
Officials.  This  was  in  connection  with  the  construc- 
tion of  sand-clay,  top-soil  and  gravel  roads,  such  as 
are  being  built  so  extensive!}-  throughout  the  South. 
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Sheet  Asphalt  Street  Pavements 

Requirements  of  Subgrade,  Base,  Binder  Course  and 
Surface— Nature  and  Properties  of  Asphalts— Failures 

 —  By  T.  L.  Crossley*  — —  


Composition. 

The  four  essential  parts  of  a  sheet  asphalt  pavement 
are:  (1)  Subgrade  or  foundation;  (2)  concrete  base; 
(3)  binder  course;  and  (4)  surface  or  top. 

Subgrade. 

A  proper  study  of  this  important  element  is  essen- 
tial. It  is  the  portion  of  work  most  afifected  \)y  local 
ccjnditions  of  soil  and  topography.  Soils  may  be 
roughly  divided  into  three  main  classes,  though,  of 
course,  there  are  several  variations  of  each:  (1)  Gra- 
velly or  sandy  ;  (2)  loamy ;  and  (3)  clay.  The  first  two 
classes  present  the  least  difficulty  to  the  asphalt  engi- 
neer. They  drain  well,  and  surface  waters  are  not 
likely  to  l)e  in  contact  with  the  concrete  base,  thus 
avoiding  frost  troubles.  Backfilling  of  e.xcavation  can 
be  thoroughl}^  done  by  watering,  with  considerable 
saving  of  labor  and  time.  The  preparation  of  the  grade 
to  good  crown  and  smooth  surface  is  also  less  ex- 
pensive. Where  the  town  site  is  on  a  slope  of  light 
alluvial  soil  at  no  great  depth  over  rock  or  hardpan 
some  measures  should  be  taken  to  prevent  shifting"  of 
soil  under  sheets  running  at  right  angles  to  direction 
of  slope. 

Clay  represents  the  extreme  of  difficulty  in  jirepar- 
ing  subgrade.  INIany  elaborate  means  of  subdrainage 
have  been  used.  Different  cases  call  for  difterent  treat- 
ment, but  common  sense  is  of  more  value  than  prece- 
dent in  many  cases,  the  object  in  view  being  the  ra])id 
elimination  of  water  from  the  soil  immediately  under 
the  concrete  base. 

Preliminary  to  the  preparation  of  subgrade  and  of 
consideraljle  importance  is  the  proper  condition  of 
sewers,  gas,  water,  and  wire  mains.  These  should  be 
closely  looked  into,  repairs  made,  and  trenches  very 
(;arefully  backfilled.  In  many  cases  cable,  water,  and 
gas  mains  may  be  located  at  sides  of  roadway,  so  that 
sul)sequent  repairs  will  not  necessitate  breaking  up  of 
])avement.  It  is  almost  impossil)le  to  patch  a  pave- 
ment so  that  the  repair  will  not  present  an  increasingly 
noticeable  defect.  Small  towns  growing  rapidly  should 
be  especially  careful  about  the  consideration  of  such 
pavements,  taking  plenty  of  time  to  find  out  vvliat 
future  requirements  of  underground  work  may  arise. 

Concrete  Base. 

The  subgrade  being  satisfactory,  or  considered  so, 
the  concrete  base  is  laid.  A  1  :2 :5  or  1  :3  :6  cement  con- 
crete is  used,  and,  except  in  very  narrow  streets,  should 
be  six  inches  thick.  The  surface  should  be  true  to 
crown  and  free  from  depressions.  The  finish  should  be 
given  by  a  heavy  template.  It  must  be  borne  in  n;ind 
that  a  sheet  asphalt  surface  is  not  a  solid,  but  a  more 
or  less  fluid,  bodv,  and  will  conform  to  any  variation 
in  the  fixed  concrete  on  which  it  rests.  It  is  impossible 
to  get  a  smooth  asphalt  surface  over  a  rough  concrete 
base.  It  may  look  rigiit  when  rolled,  but  a  year  under 
traffic  will  serve  to  show  on  tlie  surface  the  profile  of 
the  base. 

Binder  Course. 

This  is  laid  on  the  concrete  base,  and  consists  of 
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crushed  stone  and  asphalt  as  a  rule.  It  is  essential  that 
the  concrete  be  thoroughly  set  and  dry.  If  this  is  not 
the  case  there  is  great  risk  not  only  to  the  base  itself, 
but  that  the  moisture  given  oft'  will  honeycomb  the 
binder  and  surface  courses,  causing  rapid  deterioration 
of  the  pavement. 

There  are  two  forms  of  binder  course — "closed"  and 
"open." 

Closed  binders  consist  of  crushed  stone  and  coarse 
sand.  The  stone  should  not  be  "crushed  run,"  as  this 
contains  too  much  fine  material,  presenting  an  unne- 
cessary amount  of  surface.  This  requires  more  bitu- 
men, and  is  difificult  to  lay  smoothly. 

Closed  binders  should  contain  little  or  no  material 
passing-  60  mesh  sieve,  about  15  to  20  per  cent,  passing 
10  mesh,  and  about  20  to  25  per  cent,  passing  4  mesh; 
remainder  should  pass  1  in.  ring-  for  1J4  course  or  ^ 
in.  ring  for  1  in.  course,  to  prevent  possibility  of  excess 
of  oversize.  This  would  require  for  coating  about  4  to 
4.5  per  cent,  of  bitumen.  (3pen  binder  should  consist 
of  crushed  stone  which  has  been  screened  free  of  sizes 
under  34  i"-  It  will  require  about  3  to  3.5  per  cent,  of 
bitumen. 

Binder  course  should  look  l:)riglit  and  glossy  when 
laid.  If  it  appears  dead  and  dull  it  has  been  overheated 
or  contains  fine  material  in  excess.  "Open"  binder 
should  always  look  bright.  If  the  trucks  bringing 
binder  to  the  street  are  dripping  noticeably,  or  if  on 
spreading-  the  binder  there  is  a  spot  completely  filled 
with  bitumen,  an  excess  of  ])itumen  is  being;  used. 
.Such  spots  if  of  larger  area  than  one  square  foot  should 
l)e  removed.  One  way  of  preventing-  this  trouble  is  to 
dump  the  truck  ahead  of  requirements  to  such  a  dis- 
tance that  all  material  must  be  shovelled  over.  If  any 
larg-e  spots  of  this  nature  are  left  the  excess  of  bitumen 
is  liable  to  be  drawn  into  the  surface  course,  under  the 
influtnce  of  the  sun.  and  give  rise  to  soft  spots  in  the 
pavement. 

It  is  the  practice  with  some  contractors  to  use  a 
iiarder  bitumen  in  the  binder  course,  about  10  points 
on  the  penetrometer.  If  a  penetration  of  65  to  70  de- 
grees is  used  for  the  "top,"  then  55  to  60  degrees  would 
be  used  for  the  binder.  1  believe  the  idea  is  that  the 
mass  is  held  together  rather  b}-  the  tensile  strength  oi 
tiie  bitumen  than  by  its  surface  tension.  The  voids 
are  large,  and  are  not  filled  with  the  bitumen  as  in  sur- 
face mix.  This  is,  in  my  oi)inion,  an  unnecessarv  re- 
finement, and  e\en  faulty  in  the  case  of  a  street  with 
light  traffic  in  a  cold  climate,  having  a  greater  ten- 
ch ncv  to  crack  by  contraction. 

Surface  or  Top. 

This  consists  of  bitumen,  filler,  and  sand.  The 
Trinidad  asphalt,  containing  about  30  per  cent,  of 
linely  divided  mineral  matter,  requires  no  additional 
filler,  but  has  to  be  fluxed  with  a  specially  i)reparcd 
heavy  asphaltic  oil  to  the  required  consistencv  before 
being  mixed  with  the  sand  aggregate. 

In  addition  to  sand,  dust  is  required  as  a  filler,  to 
utilize  the  malthas  or  liquid  asphalts.  The  science  of 
controlling  these  aggregates  has  been  developed  to 
such  an  extent  in  America  that  the  present  use  of 


I'll  ]■  CON  r  K  \r  r  \<  !■■(  ( )  \<  n 


naturul  rock  a>|)liaUs  is  very  limittHl  iicrr,  Ik  iiil;  ci'ti 
lined  to  cities  and  town  within  vcrv  short  haul  nl  ilu- 
deposits  of  the  bituminous  limestone  or  r.nk  asjihall. 
Where  the  rock  asphah  is  used,  ilu'  wliclr  ni  the  sur- 
lace  material  is  haidod ;  whereas  with  ilu  liiinid  as- 
phalts only  the  10  or  12  per  cent,  of  hilunu-n  is  hauled, 
the  material  for  the  ags'rejiate  heinti'  i^encrally  obtained 
locally. 

The  tiller  is  ceineiu  or  liiiie-luue  dust,  i)releral)ly 
cement,  and  the  mixture  of  sand  and  cement  is  graded 
from  200  mesh  to  10  mesh.  Satids  dn  not  behave  in  the 
same  wav  witii  bitumens;  some  will  lu'ld  nmrt'  tliaii 
others.  In  connection  with  the  tiller  it  is  desirable, 
especially  if  heavy  tratlie  is  expected,  that  a  larj^c  pro- 
portion of  the  2(X)  mesh  material  shall  be  dust  that  will 
remain  suspended  in  water  for  15  seconds,  otherwise 
the  line  material  is  sandy,  and  w  ill  imi  make  a  road  to 
stand  heavy  wear.  The  tinesl  ol  sands  may  have  about 
30  ]ier  cent,  of  voids — in  fact,  it  has  been  shown  that 
the  voids  in  sand  dn  not  \  ar\-  much  over  quite  a  wide 
ran}^;e  of  size.  Tlie  lil\'  <>\  an  a>i)halt  surface  depends 
on  the  lining-  of  voids  and  the  com])lete  covering-  of  all 
particles  witti  bitumen,  .'^peakini^  generally,  a  surface 
mixture  mav  cont:iin  bituiueu  equal  to  10.5  to  12.0  ])er 
cent. 

Filler  (200  mesh)  12  to  15  per  cent.  Three-quar- 
ters of  this  material  sliould  be  fine  enough  to  remain  in 
suspension  in  water  for  15  seconds.  Sand — 100  mesh, 
13  per  cent.;  XO  mesh.  13  per  cent.;  50  mesh,  15  per 
cent.;  40  mesh,  15  per  cent;  30  mesh,  10  per  cent.;  20 
mesh.  10  per  cent.  Local  conditions,  however,  may 
occasion  considerable  variations.  Sand  should  l^e 
sharp  and  clean.  The  objection  to  a  dirty  sand  does 
not  lie  in  the  fact  that  fine  silt  is  present,  but  because 
the  particles  of  such  a  sand  are  coated  with  this  silt, 
and  therefore  arc  not  brought  into  complete  contact 
with  the  hoi  asphalt  when  the  mixture  is  made. 

If  local  conditions  make  it  necessary  to  use  sucli 
sand  it  might  l)c  cleaned  by  passing  through  a  revolv- 
ing screen  or  ])y  dropping  down  a  vertical  chute  on  to 
a  baffle  plate. 

The  surface  mixture  is  ])rought  to  the  street  in 
trucks  and  dumped  on  the  binder  at  a  point  somewhat 
in  advance  of  requirements,  so  that  it  will  be  necessary 
to  turn  over  the  whole  load  by  shovelling  and  wheeling 
to  working  area.  It  is  not  good  practice  to  dump  at 
the  spot  where  it  is  to  be  raked.  It  is  a  practice  some- 
times to  smear  the  bottom  of  the  truck  with  asphaltic 
oil  to  facilitate  dumping.  This  is  unnecessary,  and 
there  is  a  danger  of  using  too  much  oil  and  producing 
soft  spots  in  the  surface.  The  mixture  should  be  at  300 
degrees  F.  when  dumped,  and  should  not  be  dumped  if 
less  than  275  degrees  F.  At  lower  temperatures  it  is 
difficult  to  rake  out  and  roll  smooth. 

Preparation  of  Specifications. 

In  connection  with  a  contract  for  paving  with  as- 
phalt in  any  of  the  various  methods,  the  inspecting 
engineer  and  chemist  are  or  should  be  called  into  co- 
operation at  the  earliest  stages  of  the  proposed  work. 
Thev  should  know  local  conditions  of  soil,  drainage, 
and  traffic.  With  these  in  view,  specifications  should 
l)e  drawn  up.  It  has  been  too  frequently  the  practice 
to  copy  specifications  of  other  cities,  especially  where 
these  are  known  or  reputed  to  have  good  pavements. 

This  question  of  reputation  is  sometimes  a  happy 
accident  or  the  result  of  a  trip  over  a  few  streets  by  a 
more  or  less  qualified  committee  in  a  car  belonging  to 
the  head  of  the  roads  department. 

Especially  to  be  avoided  is  the  inclusion,  in  a  speci- 
fication of  some  feature  introduced  with  success  in  one 


Ml  luore  cases  to  counteract  some  special  local  condi- 
tion or  on  account  of  the  local  availibility  of  some  spe- 
cial material.  Richardson  cites  a  case  wherein  an  engi- 
neer specified  cinders  for  subgrade  drainage  and  insist- 
ed on  their  use.  A  large  quantity  was  used,  subject  to 
a  200-niiIe  li.aul,  when  good  gravel  was  available  within 
easy  carting  distance. 

fn  drawing  up  specifications  for  the  sand  aggregate 
of  a  sheet  asjdialt  pavement  the  question  of  sand  sup- 
ply should  be  studied  and  the  best  grades  from  this 
supply  should  be  specified.  This  will  forestall  the 
necessity  of  permitting  variants  from  specifications. 

The  following  is  suggested  as  a  preamble  to  specifi- 
cations for  a  sheet  asphalt  paving: 

Specifications  for  Sheet  Asphalt  Paving. 

Town  of  

Preamble. 

The  object  of  these  specifications  is: 
1.  To  provide  a  means  of  ensuring  that  a  first-class 
sheet  asphalt  pavement  be  laid  in  the  Town  of  


2.  To  regulate  the  conditions  under  which  it  shall 
be  laid ;  and 

3.  To  state  what  limits  of  chemical  and  physical 
properties  in  the  materials  used  shall  be  deemed  suffi- 
cient and  expedient  to  that  end. 

Parties  tendering  to  supply  and  lay  pavements 
under  these  specifications  will  be  compelled  to  comply 
with  the  conditions  set  forth,  in  every  detail,  without 
recourse,  excepting  only  as  follows : 

(a)  That  notice  shall  be  made  in  writing,  duly 
signed,  and  embodied  in  their  tender,  of  any  variants 
which  the  conditions  of  manufacture  or  experience  of 
contractors  makes  desirable. 

(b)  That  said  variants  be  acceptable  to  the  engi- 
neer and  chemist  as  not  being  prejudicial  to  the  laying 
and  maintenance  of  a  first-class  sheet  asphalt  pave- 
ment. Variants  so  permitted  shall  not  be  held  to 
diminish  the  responsibility  or  guarantees  of  contrac- 
tors in  any  way. 

Sheet  Asphalt  Pavements. 

The  bitumens  are  divided  roughly  into  two  classes 
— the  bitumens  and  pyrobitumens.  Bitumens  include 
the  asphalts,  malthas,  and  paraffins.  Pyrobitumens  in- 
clude coals,  lignite,  and  peat.  The  bitumens  used  for 
pavement  work  are  known  as  asphalts.  These  may  be 
divided  into  rock  asphalts,  asphalts,  and  malthas.  Rock 
asphalts  or  bituminous  limestones :  Sicilian  and  Val  de 
Travers,  Switzerland.  Asphalts :  Trinidad  Lake  as- 
phalts, called  natural  solid  bitumen,  and  containing" 
about  35  per  cent,  of  mineral  matter  finely  divided. 
Bermudez  or  Venezuelan,  which  is  thought  to  be  re- 
lated to  the  Trinidad  deposit,  though  it  contains  but  3 
or  4  per  cent,  mineral  matter.  Malthas  or  oil  asphalts : 
Mexican,  Californian,  Gulf  States,  Canadian  North- 
west. 

The  term  asphalt  is  now  used  to  describe  a  bitumin- 
ous material  having  certain  chemical  and  physical  pro- 
perties apart  from  its  origin.  The  chemical  and  physi- 
cal characteristics  of  the  proved  asphalts  are  great  ad- 
hesiveness and  cohesiveness,  non-crystallization,  mini- 
mum change  in  properties  by  heat  treatments  for  sev- 
eral hours  at  temperatures  up  to  500  degrees  F.  They 
consist  in  large  measure  of  cyclic  hydrocarbons.  It  is 
the  condensation  of  carbon  atoms  in  this  condition  that 
leads  to  the  danger  of  free  carbon  or  high  fixed  carbon 
if  the  heating,  described  later,  be  carried  out  carelessly. 
Five  important  areas  produce  bitumens  likely  to  be 


Iaiiiiai">'  17,  I'JIT 


THE    CONTRACT  RECORD 


53 


used  in  Canadian  paving  work.  These  are  the  Trini- 
dad asphalt  lake  on  the  Islands  of  Trindad,  the  Bermu- 
dez  Lake  in  Veneznela,  the  Mexican  lields,  the  Cali- 
fornian  and  Texan  iields.  Besides  these  it  is  hoped 
that  soon  a  Canadian  Northwest  asphalt  field  will  be 
developed.  Historically  Trinidad  asphalt  was  used  for 
first  sheet  asphalt  pavino-  in  Washington,  D.C.,  in  1876, 
and  about  twelve  years  later  pavements  were  laid  in 
Montreal.  Some  portions  of  pavement  laid  over  twenty 
_\-ears  ago  in  Montreal  with  rock  asphalts  on  parts  of 
Dorchester  Street,  Mountain  Street,  and  the  streets  in 
the  neighl^orhood  of  the  Board  of  Trade  Building  are 
still  under  traffic,  I  am  told. 

The  Trinidad  lake  is  situated  less  than  a  mile  from 
tidewater.  The  crude  asphalt  containing  some  water 
is  mined  with  mattocks  and  transported  by  aerial 
Iramway  to  the  steamers.  The  Bermudez  lake  is  nine 
miles  from  tidewater,  the  material  being-  miuetl  in 
much  the  same  way.  The  Mexican  and  Californian 
Iields  consist  largely  of  wells  yielding  what  is  known 
as  malthas. 

The  Trinidad  lake  asphalt  contains  about  one-third 
its  weight  of  mineral  matter,  the  Bermudez  asphalt 
only  2  or  3  ])er  cent.,  and  the  malthas  a  few  tenths  of 
1  per  cent.,  or  only  traces. 

The  asphalts  and  malthas  must  be  refmed  before 
use.  Refining  has  two  objectives — (a)  removal  of 
water  and  light  oils;  (b)  reduction  of  the  crude  bitu- 
mens to  a  definite  consistency.  These  objects  are  at- 
tained by  heating  the  crude  in  stills  with  agitation  by 
dry  steam.  If  this  were  to  be  done  by  air  certain  oxi  - 
dized products  would  be  obtained  which  would  thicken 
up  the  asphalt  and  reduce  its  surface  tension.  Care 
has  to  be  taken  that  the  steam  admitted  to  the  stills 
for  agitation  is  quite  dry,  otherwise  foaming  would 
occur,  causing  great  trouble. 

The  product  obtained  hy  laeating  the  crude  as  above 
is  known  as  refined  asphalt.  This  material  is  usually 
too  hard  to  be  used  in  surface  mixtures  for  sheet 
asphalt,  and  must,  therefore,  be  fluxed.  Fluxing  is  done 
b)^  mixing  with  the  refined  asphalt  a  proportion  of 
heavy  asphaltic  oil  defined  within  close  physical  lim- 
its. The  material  obtained  'by  fluxing  is  known  as 
asphaltic  cement,  or  "A.  C,"  and  it  is  this  product 


which  is  used  in  paving  work.  It  is  becoming  more 
common  with  companies  engaged  in  the  asphalt  busi- 
ness chiefly  to  make  A.  C.  direct  by  stopping  distilla- 
tion as  the  desired  consistency  is  arrived  at.  This 
makes  it  a  simpler  matter  for  contractors  at  distant 
])oints.  Only  one  material  to  be  tested  instead  of  three 
and  only  one  substance  to  be  heated,  no  delicate  mix- 
ture of  flux  and  refined  asphalt  which  calls  for  special 
arrangement  and  knowledge. 

Failure  of  Asphalt  Pavements. 

Generally  speaking,  sheet  asphalt  pavements  do  not 
wear  out.  The}^  "fail"  owing  to  some  constructional 
defect.  Failures  have  occurred  from  all  four  parts  of 
the  pavement.s — subgrade,  concrete,  binder,  and  sur- 
face. 

Subgrade  failures  are  due  to  (1)  careless  backfill- 
ing; (2)  too  great  haste  in  laying  pavement  where 
much  backfilling-  is  done ;  (3)  insufficient  drainage. 
Ade(|uate  examination  of  the  soil  and  preparation  of 
subgrade  is,  therefore,  imperative. 

Concrete  failures  are  due  to  (1)  lean  mixture;  (2) 
laying  of  binder  before  concrete  is  thoroughly  set  and 
dry ;  (3)  use  of  dirty  sand ;  and  (4)  use  of  old  cement. 
Binder  failures  are  due  to  (1)  insufficient  bitumen;  (2) 
burned  bitumen;  (3)  laying  on  wet  concrete;  (4)  dirty 
concrete;  (5)  binder  too  cold;  (6)  excessive  oversize  in 
aggregate ;  (7)  lamination  in  crushed  stone ;  (8)  over- 
rolling  of  binder  when  cool ;  and  (9)  traffic  on  binder 
before  top  is  laid. 

Surface  failures  are  due  to  (1)  too  little  filler  witli 
heavy  traffic;  (2)  too  much  filler  with  light  traffic;  (3) 
too  much  or  too  soft  bitumen  under  heavy  traffic;  (4) 
too  hard  bitumen  under  light  traffic  ;  (5)  laying  top  on 
wet  binder ;  (6)  insufficient  consideration  of  climate 
extremes ;  and  (7)  frost  working  in  at  car  tracks  or 
curbs. 

In  the  writer's  observations  failure  is  due  more  fre- 
(|uently  to  binder  troubles  than  to  other  causes.  At- 
tention is  focussed  on  the  laying  and  appearance  of 
"top"  to  the  neglect  of  binder.  With  a  smooth  concrete 
l)ase  and  a  medium  close  binder  well  laid  it  should  be 
quite  safe  to  cut  down  the  "top"  thickness  to  three- 
(|uarters  of  an  inch. 


Reinforced  Concrete  Ship  Construction 

New  Methods  Devised  to  Meet  the  Special  Requirements— Steel  Frame- 
work —  Concrete  Applied  by  Compressed  Air  —  Future  Developments 


-By  Carl  Weber* 


THERE  is,  without  question,  a  great  future  for 
reinforced  concrete  in  ship  construction.  The 
first  attempts  have  necessarily  been  crude  and 
have  therefore  not  always  been  entirely  success- 
ful. However,  we  must  not  forget  that  all  great  in- 
ventions, especially  in  ship  construction,  have  been 
the  results  of  scientific  development  of  ideas  which 
often  were  introduced  by  laymen  in  a  very  crude  form, 
and  were  later,  with  the  assistance  of  experimental 
marine  engineers  transformed  into  the  great  successes 
of  the  present  day.  Compare  the  steamship  of  to-day 
with  the  first  vessels  of  this  kind.  Consider  the  diffi- 
culties which  had  to  be  overcome  in  introducing  iron 
and  steel  in  ship  construction  and  you  will  probably 
agree  that  the  concrete  ship  of  the  future  will  undergo 
the  same  development,  and,  of  course,  will  also  be  a 
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great  success  after  the  combined  experiences  of  the 
marine  and  the  concrete  engineer  have  come  to  its 
assistance. 

I  have  made  the  building  of  concrete  ships  one  of 
my  life's  problems,  and  have  carefully  studied  the 
scientific  principles  which  must  be  adopted  in  order 
to  insure  success.  Not  pnly  for  the  construction  of 
smaller  vessels,  as  barges  and  scows,  is  concrete  an 
entirely  suitable  material,  but  also  for  large  ocean- 
going shi[)s  will  its  use  be  perfectly  safe  and  extreme- 
ly advantageous. 

The  principal  faults  of  all  previous  attempts  at 
concrete-ship  construction  have  been  that  concrete 
builders  tried  to  use  everyday  methods  and  means  in 
design  and  mixing  and  applying  the  materials.  Most 
of  these  vessels  were  built  of  ordinary  concrete  mixed 
and  placed  in  the  c-ommon  way.    The  special  require- 
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inents  uf  ultimate  service  were  not  suHuunlly  takin 
iiiti>  eonsitleratioii.  The  ilesij;ns  were  iu;uK'  willuiut 
voiisultation  with  marine  enjiineers,  aiul  the  strains 
which  the  empty  ami  the  loaded  ship  had  to  resist  un 
der  all  the  ditterent  and  chani;inji  conditions  won' 
only  more  or  less  iiitellit;ently  i;uesscd  at. 

In  spite  of  all  this,  however,  satisfactory  rcsidls 
liuvc  been  obtained  in  most  cases,  and  therefore  the 
subject  is  worthy  oi  careful  consideration  and  en 
couraijement,  especially  at  this  time  when  the  pro 
duction  of  freight  ships  is  one  of  the  greatest  problems 
of  all  nations. 

Two  Methods  of  Construction 

So  far  two  methods  have  been  used  for  tlie  con- 
struction of  concrete  barges : 

The  lirst  method  consisted  in  bniUhng  an  inside 
and  outside  form  for  the  ship's  hull,  and  between  these 
forms  (which  were  separated  to  allow  for  intended 
wall  thickness)  the  necessary  reinforcement  was 
placed.  Then  a  concrete,  composed  of  Portland  ce- 
ment, sand  and  crushed  stone  or  gravel,  Avas  poured 
in  a  semi-liquid  condition  to  fill  the  forms  and  to  in- 
case the  steel  reinforcement.  After  the  concrete  had 
suiViciently  hardened,  the  forms  were  removed  and  the 
barge  was  finished  by  pouring  bulkheads,  division 
walls,  decks,  etc.,  in  a  similar  manner. 

This  method  resulted  in  extremely  clumsy  and 
heavy  vessels,  which  can  only  be  used  for  sand  and 
construction  barges.  The  ship  itself  is  unelastic,  and 
in  collision  with  wharfs  and  other  vessels  dangerous 
cracks  develop  wdiich  are  difficult  to  repair  and  which 
will  often  result  in  loss  of  the  entire  ship. 

'J'he  second  method  consists  in  using  a  light  steel 
skeleton,  placing  over  the  outside  of  it  an  expanded 
metal  or  wire  fabric  and  finishing  the  hull  by  plaster- 
ing over  this  sheathing  a  rich  mortar  coating  in  the 
same  manner  as  light  curtain  and  partition  walls  are 
formed  in  fireproof-building  construction.  This  meth- 
od is  a  great  improvement  over  the  first  one,  but  can 
only  be  used  for  smaller  boats,  latmches,  etc.,  and,  of 
course,  is  practically  out  of  the  question  for  freight 
barges. 

New  Methods  Solve  the  Problem 
1  have  invented  and  developed  a  series  of  entirely 
new  methods  of  construction  which  not  only  solve  the 
problem  in  a  scientifically  correct  manner,  but  allow 
the  building  of  large  and  small  concrete  vessels  of 
remarkable  elasticity  and  of  comparatively  light 
weight.  In  addition  to  this,  the  cost  of  construction  is 
greatly  reduced  because  no  forms  are  required.  All 
concrete  is  handled,  applied  and  finished  by  machinery 
especially  designed  for  the  purpose.  The  risk  of  poor 
workmanship  is  almost  completely  eliminated. 

Owing  to  the  present  international  patent  situation, 
I  am  not  able  to  publish  complete  details  of  construc- 
tion. In  order,  however,  to  give  some  advance  in- 
formation to  your  readers  who  are  interested  in  the 
subject  I  will  hiere  explain  the  general  outlines  of  the 
methods  employed  in  my  systems : 

A  Steel  Framework 

The  ship's  hull  consists  of  a  strong  framework  of 
steel,  which  is  so  designed  that  the  combined  strength 
and  advantages  of  steel  and  concrete  are  fully  recog- 
nized. This  truss  frame  is  erected  and  riveted  in  the 
ordinary  manner.  In  the  completed  ship  the  steel 
frame  is  entirely  incased  in  concrete  and  thereby  pro- 
tected against  rusting.  By  this  incasing  the  steel 
members  are  also  stiffened  and  the  buckling  stresses 


are  greatly  reduced.  For  this  reason  the  steel  mem- 
bers of  the  frame  are  of  simple  design  and  relatively 
light  weight. 

After  the  steel  frame  is  completed  it  is  covered 
\\  ith  my  multi-unit  wall  construction  of  varying  thick- 
ness. The  walls  are  formed  of  a  high-grade  concrete 
applied  by  compressed  air,  and  each  section  is  inde- 
pendently reinforced  by  networks  of  light  steel  bars 
and  wire  mesh.  All  ship  walls,  bulkheads,  decks  and 
partitions  are  formed  in  a  similar  manner  without  the 
presence  of  any  construction  or  connection  joints,  so 
that  the  completed  ship  is  one  seamless,  monolithic 
structure. 

The  concrete  is  composed  of  Portland  cement  and 
crushed  quartz  or  other  suitable  stone  material.  All 
])ieces  not  passing  a  3^-inch  screen  are  rejected.  These 
materials,  Avith  the  necessary  waterproofing  medium 
and  the  water  for  proper  hydration,  are  mixed  and 
ground  together,  and  before  being  placed  are  properly 
conditioned  to  reduce  the  danger  of  cracking  because 
of  excessive  expansion  and  contraction. 

Special  Machine  Applies  the  Concrete 

The  material  so  prepared  is  applied  in  even  and 
uniform  layers  by  means  of  a  powerful  stream  of  com- 
pressed air  with  a  special  machine  named  the  "Tector," 
especially  designed  by  me  for  this  purpose.  For  the 
material  combination  thus  described  the  name  "Tor- 
crete"  has  been  adopted.  It  is  really  a  Avaterproof 
concrete  of  highest  possible  quality. 

After  the  last  coat  of  Torcrete  has  sufficiently 
hardened,  the  outer  surfaces  are  rubbed  down  to  an 
even,  smooth  finish  with  rotary  compressed-air-driA'en 
grinders,  and  the  entire  ship  may  be  painted  as  usual. 

These,  of  course,  are  only  the  general  outlines  of 
future  cement,  or  rather  Torcrete,  ship  construction. 
These  methods  can  also  be  adA^antageously  employed 
for  reconstruction  and  repair  of  old  steel  ships  and 
for  placing  of  bulkheads,  tanks  and  decks  in  old  hulls. 

The  principal  adv^antage  of  the  Torcrete  ship  are 
its  low  cost  and  the  rapidity  Avith  Avhich  such  A^essels 
can  be  built.  HoAvever,  CA^en  at  a  considerably  higher 
price,  its  use  Avould  be  of  greatest  value  for  cargoes 
Avhich  require  even  temperatures  and  Avhich  are  des- 
tructive to  steel.  For  tank  barges,  ore  and  coal  boats, 
refrigerator  ships  and  similar  vessels,  the  advantages 
of  a  non-rusting  ship  will  be  quickly  recognized.  Im- 
provements Avill  be  made  as  quickl}^  as  the  dex'-elop- 
ment  suggests,  and,  of  course,  the  combined  experi- 
ences and  efforts  of  marine,  concrete  and  structural 
engineers  must  be  utilized  to  the  fullest  extent. 

Ships  to  be  Built 

It  is  quite  likely  that  Avithin  the  next  fcAV  months 
scA^eral  of  these  ships  Avill  be  built,  amongst  others, 
large  Torcrete  tank  barges  for  Mexican  oil  trade  con- 
taining approximately  40,000  barrels  of  crude  oil.  These 
barges  Avill  have  an  all  over  length  of  310  feet,  a  beam 
of  56  feet,  and  Avill  be  designed  for  20  ft.  draught  of  the 
loaded  vessel. 

I  am  also  negotiating  Avith  some  eastern  interests 
for  the  construction  of  a  large  fleet  of  coal  and  ore 
barges,  and  we  have  in  this  construction  undoubted!}' 
one  of  the  latest  and  greatest  advances  in  the  engi- 
neering science  of  recent  years.  There  is  no  question 
but  that  this  system  of  ship  construction  Avill  be  of 
great  value  to  Canadian  interests,  and  I  hope  it  Avill 
be  only  a  short  time  until  I  am  able  to  start  actual 
construction  Avork  in  Canada. 
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Concrete  Roads  of  Doubtful  Economy 


IN  ;i  letter  addressed  to  the  New  Jersey  Commis- 
sion on  Road  Legislation  in  reply  to  a  reqnest 
for  suggestions  regarding  financing,  construction 
and  maintenance  of  roads,  J.  W.  Howard,  con- 
sulting- engineer  of  New  York  City,  discusses  road 
and  pavement  economies  and  the  matter  of  mainten- 
ance as  the  real  ]M-oblem  in  road  work.  A  considerable 
portion  of  his  letter  is  devoted  to  a  discussion  of  the 
loucrete  roadway,  and  he  gives  it  as  his  opinion  that 
wearing  surfaces  of  concrete  do  not  have  the  qualities 
-if  perfection  usually  associated  with  them  and  con- 
siders tlieir  use  as  a  case  of  doubtful  economy. 

As  an  example  of  the  doubtful  economy  of  first 
construction,  combined  with  the  danger  of  difficult 
and  expensive  eventual  maintenance,  the  Av'riter  be- 
lieves a  Avarning  is  necessary  against  the  use  of  much 
capital  of  taxpayers  by  bonded  debt  or  otherwise,  for 
more  Portland  cement  concrete  roads  Avith  surfaces 
of  the  same  material,  until  experience  and  reliable  cost 
data  of  maintenance  for  a  reasonably  long  period  of 
A'ears  show  Avhether  or  not  the  concrete  roads  now 
being  tried  can  be  maintained  in  constaiit  good  condi- 
tion and  at  a  reasonable  rate  per  square  yard  of  area 
per  year ;  and  for  how  long. 

A  Systematic  Propaganda. 

There  are  many  articles  ai)pearing  in  the  press  all 
over  Canada  and  the  United  States  urging  cement 
concrete  roads  in  such  a  Avay  as  to  indicate  a  systematic 
])ropaganda  and  ])romotion  of  the  sale  of  cement  for 
concrete  roads.  Large  sums  seem  to  be  expended  for 
advocating  concrete  roads:  including  press  bureaus, 
commercialized  conventions,  lectm-es,  taking  delega- 
tions of  officials,  etc.,  to  concrete  roads,  having  mov- 
ing pictures  shown,  etc.  The  boldest  assertions  are 
made.  For  instance,  a  Texas  ])aper  has  this  erroneous 
statement: — "United  States  government  reports  show 
the  cost  of  upkeep  of  concrete  pavement  is  loAver  than 
any  other  type.  It  is  the  most  economical,  has  the 
longest  life;  consequently  the  most  efficient." 

The  Kansas  City  Journal,  August  17th,  1916,  gives 
an  address  by  Mr.  G.  A.  Picker  before  the  Commercial 
Club  there,  saying:  "Maintenance  and  upkeep  are  also 
important  elements  in  the  construction  of  a  road.  This 
side  of  the  a\  ork  is  often  neglected,  but  it  is  of  the 
utmost  importance.  Any  road,  no  matter  what  ma- 
terial, is  bound  to  Avear  Avith  time  and  service."  All 
of  which  is  true,  but  he  added  the  misleading  state- 
ment: "The  upkeep  of  concrete  roads  is  less  than  $50 
])er  mile  per  annum."  it  Avould  be  interesting  if  he 
would  produce  official,  reliable  data  of  a  number  cif 
concrete  roads,  giving  age  of  each,  cpiantity,  quality 
and  costs  of  repairs  on  unit  bases  per  year  for  each, 
and  the  conditions  of  each  road  during  and  at  the  end 
of  the  period  of  years  recorded. 

The  New  York  Sun,  December  ISlli,  19l(),  prints  an 
article  by  James  Brooke,  "Road  h:xpert  of  the  Port- 
land Cement  Company,"  on  "R])och  of  Good  Roads," 
which  advocates  concrete  and  makes  the  unsupported 
assertion:  "The  experience  in  various  states  has  fixed 
the  repair  expense  of  16-foot  concrete  roads  at  about 
$50  per  mile  per  year." 

That  this  estimate  of  Mr.  Kicker  and  Mr.  Pro(jkc 
is  much  too  low  is  shown  by  the  fact  i)ul)lished  by 
Mr.  F.  W.  Starr,  Deputy  (ronmiissioner  ot  New  York- 
Highways,  that  84  miles  of  concrete  roads  of  the  best 


or  first  class  in  New  York  State  cost  $129  per  mile 
for  maintenance  during  1915  and  "these  pavements  are 
of  recent  construction,  the  average  being  one  year." 
It  is  evident  that  the  rate  of  maintenance  Avill  enor- 
mously increase  as  the  roads  grow  older,  especially 
because  I  learn  those  repairs  Avere  only  enough  to 
make  the  roads  passable  and  general  repairs  Avill, 
eventually  be  needed  over  the  entire  roads. 

Mr.  A.  H.  Hinkle,  Deputy  HigliAvay  Commissioner 
of  Ohio,  pvdilishes  statistics  shoAving  that  107  miles  of 
concrete  roads  there,  constructed  from  1912  to  1915, 
cost  $163  ])er  mile  for  such  repairs  as  Avere  done  dur- 
ing 1915  ;  the  average  age  of  these  roads  being  only 
about  tAvo  years. 

The  Avriter  believes  that  unprotected  concrete  is 
not,  in  the  end,  a  suitable  Avearing  surface  material  to 
resist  Aveather  and  traffic,  and  that  Portland  cement 
concrete  surfaces  cannot  be  kej^t  in  constant  good  and 
economic  repair  for  a  long  term  of  years,  surely  not 
as  constantly  and  economically  as  several  other  long- 
used,  established  types  of  road  sin-face  layers.  I  agree 
Avith  a  former  article  by  the  same  Mr.  G.  A.  Ricker, 
C.E.,  then  Deputy  Commissioner  of  New  York  High- 
Avays,  in  Avhich  he  said :  "Concrete  may  be  used  to 
adA'antage  Avhere  soil  conditions  preclude  other  treat- 
ment, but  it  should  be  always  as  a  foundation  for 
some  suitable  top  or  Avearing.  surface.  After  haA-ing 
been  engaged  in  building  many  kinds  of  concrete 
structures,  it  is  the  Avriter's.  opinion  that  concrete  as 
a  road  material  caimot  be  so  ])rotected  (Avith  Portland 
cement  mixtures)  as  to  insure  a  permanent  structure, 
since  it  cannot  be  maintained  in  suitable  condition  for 
use  and  l)ecomes  a  nuisance  that  must  be  removed." 

Industry  Depends  on  Taxpayers. 

There  is  reason  to  belie\-c  that  taxpayers  Avill  be 
sa\ed  nuich  money  if  Portland  cement  is  used  only 
in  permanent  road  foundation,  called  the  base,  Avhich 
'has  been  successful  everywhere  for  sixty  years.  Ce- 
ment manufacturers  Avould  thus  continue  the  sale  of 
cement  for  all  future  years  in  connection  Avith  many 
thousand  miles  of  roads,  which  must  be  built  with  solid 
foundations,  having  the  road  sin-faces  made  of  long- 
established,  standard,  thick  Avearing  surface  layers  of 
asphalt  compositions,  bricks,  stone  blocks,  etc.,  i)ro- 
tecting  the  permanent  sii])porting-  concrete  base  be- 
loAV.  These  standard  wearing  surface  layers,  Avhere 
used  in  locations  for  Avhich  each  is  best  adapted,  have 
been  for  years  and  can  continue  to  be  easily  maintained 
at  comparatively  Ioav  cost  per  year  for  any  number  of 
years,  where  small  re])airs  are  promptly  made  on  the 
princi])le  that  "a  stitch  in  time  saves  nine." 

Portland  cement  manufacturers  Avho  advocate  con- 
structing- entire  roads,  both  base  and  Avearing  surface, 
of  concrete,  may  thereby  earn  temporary  profits,  but 
after  a  fcAv  years  'when  such  roads  require  repairs  at 
more  than  a  thousand  dollars  per  mile  per  year  and 
entire  new  roads  will  eventually  be  needed,  then  com- 
munities Avill  be  in  debt  Avith  no  resources  to  pay  for 
new  roads  of  any  kind,  nor  jM-operly  repair  such  old 
roads.  The  cement  industry  Avill  have  "killed  the  hen 
which  laid  golden  eggs."  It  Avould  be  a  better  policy 
to  foster  a  continuous  sale  of  cement  for  road  founda- 
tions and  in  the  end  more  profitable  to  thus  serve  the 
taxpayers  and  users  of  roads,  upon  Avhosc  goodwill 
that  industry,  in  this  field,  must  eventuallv  depend. 
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KEPOK  r        l  OMMl  r  l  l-.K  UN  CONSERVATION 
General  Review  of  Conservation  Work  in  Canada  During  1916 

The  advancf  I'l  consi-rvalioii,  of  goiaial  iiuUistrial  iin 
provement,  in  Canada  has  been  impelled  and  facilitated  dur- 
ing the  past  year  by  the  most  powerful  stimulus.  I'rogrcss 
toward  the  better  utilization  of  the  resources  of  \\\v  Domin- 
ion has  naturally  attained  greater  momentum  in  ilic  form 
of  a  national  necessity  than  it  could  he  expected  tu  achieve 
as  an  inadequately  realized  desirability,  awaiting  the  creation 
and  support  of  effective  public  sentiment.  The  events  of 
IDHi.  and  especially  of  the  past  few  weeks,  have  served  to 
emphasize  more  forcibly  than  ever,  the  relations  of  economic 
elViciency  to  national  strength  and  safety. 

.\mong  the  concrete  achievements  of  the  past  year,  the 
conclusion  of  a  treaty  whereby  Canada  and  the  United  States 
will  co-operate  in  the  protection  of  migratory  liird  life  should 
jirove  of  inestimable  service  to  agricultural  and  forest  jho- 
duction.  the  two  chief  branches  of  Canadian  primary  in- 
dustry. The  material  importance  of  this  measure  and  the 
utility  of  the  insectivorous  bird  life  which  it  is  designed  to 
protect,  may  be  judged  from  the  statement,  based  on  reliable 
authority,  that  the  annual  loss  in  the  United  States  from  the 
depredations  of  insects  amounts  to  $800,000,000.  This  inter- 
national action  to  preserve  the  insectivorous  and  ganu-  l)ird 
resources  of  North  America  as  a  permanent  asset,  stanils  as 
a  ]ire-eminent  feature  of  con.servation  progress  during  I91C. 

As  a  result  of  recent  action  the  future  economic  develop- 
ment of  the  Dominion  will  benefit  by  the  aid  and  guidance  of 
systematic,  industrial  research.  The  appointment  of  the  In- 
dustrial Research  Commission  I)y  the  Dominion  Government 
and  the  corporate  enterprise  of  the  Canadian  Pacific  Rail- 
way in  promoting  scientific  research  will  enable  Canadian 
industry  to  utilize  the  services  of  two  highly  organized  insti- 
tutions. In  the  same  manner  as  the  forest  industries  are  now 
in  receipt  of  the  services  of  the  Forest  Products  Laboratories 
at  Montreal,  every  form  of  industry  sliould  be  enabled  to  avail 
itself  of  expert  assistance  in  -the  solution  of  its  peculiar  prob- 
lem. To  achieve  the  maximum  results  industrial  research 
must  be  linked  up  with  a  thorough  system  of  technical  edu- 
cation. 

Town  planning  progress  merits  special  mention  as  a 
conservation  movement.  Aside  from  its  bearing  on  public 
health,  town  planning  seeks  the  economical  use  of  public 
funds.  During  the  opening  decade  of  the  century,  Canada 
invested  approximately  $600,000,000  on  municipal  growth, 
largely  for  civic  improvements.  Heavy  additional  expendi- 
tures have  been  made  since  1910.  The  efficient  investment 
of  capital  on  such  a  large  scale  cannot  be  secured  as  long 
as  municipal  development  continues  in  haphazard  manner. 
Adequate  legislation  and  administrative  machinery  must  be 
provided  to  control  and  guide  urban  expansion.  During  tin 
past  year  distinct  progress  has  been  made  in  this  direction 
and  it  is  hoped  that  every  province  in  the  Dominion  will 
shortly  possess  proper  provision  for  thorough  control  of 
housing  and  town  planning. 

In  practicall}'  every  branch  of  primary  production  and 
natural  resources,  the  war  has  created  sijecial  conditions  and 
conservation  problems.  In  many  instances,  the  national  waste 
due  to  failure  to  utilize  our  opportunities  to  the  full  extent 
has  been  greatly  reduced.  This  applies  particularly  to  water 
powers,  the  development  of  which  is  proceeding  rapidly. 
Similarly,  with  regard  to  mining,  renewed  activity  in  both 


basic  and  subsidiary  undertakings  has  taken  place  and  thor- 
ough study  of  the  status  of  our  mineral  industries  has  been 
undertaken.  The  fishing  industry  has  been  stimulated  by  the 
uniireccdented  demand  for  Canadian  fish  to  relieve  the  short- 
age in  the  United  Kingdom.  Experiments  have  been  under- 
taken to  ascertain  the  possibility  of  securing  profitalile  utiliza- 
tion of  the  immense  amounts  of  fish  ofifal  which  have  hitherto 
been  entirely  wasted.  It  is  hoped  to  furnish  the  fishermen 
with  practical  methods  of  converting  this  material  into  valu- 
able products. 

As  regards  agriculture,  the  Federal  and  Provincial  Gov- 
ernments, as  well  as  railway  and  other  agencies,  are  taking- 
steps  to  promote  after  war  settlement  on  an  extensive  scale 
and  in  an  improved  manner.  With  the  proper  guidance  of 
colonization,  with  adequate  provision  for  marketing  facili- 
ties, rural  credits  and  social  intercourse,  a  rapid  increase  of 
productive  areas  should  be  attained. 

It  is  gratifying  to  record  the  decision  of  the  Ontario 
Government  to  remodel  its  forest  protective  service  along  the 
most  ai)proved  lines,  'i'hc  remarkable  development  of  our 
l)nlp  industry  indicates  ilu'  potential  value  of  our  forests  and 
the  wisdom  of  affordiuL;  tlie  most  efficient  protection  ol;.- 
tainable.  The  work  of  determining  the  extent  of  our  timber 
resources  progresses  steadily.  Surveys  of  British  Columbia 
and  Saskatchewan  forests  have  been  completed  during  the 
past  year. 

Memljers  of  Committee 
James  White,  Chairman,  G.  A.  Bayne,  W.  H.  Breithaupt. 
E.  E.  Brydone-Jack,  H.  J.  Cambie,  J.  B.  Challies,  John  Chal- 
mers, C.  R.  Coutlee,  J.  S.  Dennis,  C.  E.  W.  Dodwell,  A.  E. 
Doucet,  J.  B.  Hegan,  H.  F.  Laurence,  R.  S.  Lee,  R.  W.  Leon- 
ard, R.  McColl,  Wm.  McNab.  A.  J.  McPherson,  C.  H.  Mitchell, 
W.  R.  W.  Parsons,  E.  T.  P.  Shewen,  R.  O.  Sw^ezey,  T.  H. 
Tracy. 


THE  INTERNATIONAL  ELECTRO-TECHNICAL 
COMMISSION 

This  (Committee  begs  to  report  that  during  the  year 
1910  the  work  of  the  Commission,  as  in  1915,  has  been  more 
or  less  restricted,  due,  of  course,  to  the  war,  which  must  of 
necessity  materially  affect  all  international  bodies. 

In  June,  however,  we  had  the  pleasure  of  a  visit  from 
Mr.  C.  Le  Maistre  of  London,  England,  the  General  Secretary 
of  the  Commission,  our  committee  meeting  in  Ottawa  and 
discussing  with  Mr.  Le  Maistre  various  matters  relating  to 
the  Commission's  present  and  future  activities.  At  that 
meeting  Mr.  Le  Maistre  stated  that  while  matters  naturally 
could  not  go  ahead  in  just  the  same  way  as  formerlj',  still 
everything  possible  was  being  done  by  the  Central  Office 
and  the  various  sub-committees  to  put  things  in  shape  so 
that  material  progress  can  be  made  shortly  after  conditions 
return  to  normal. 

Mr.  Le  Maistre  also  spent  considerable  time  in  the  United 
States  in  consultation  witli  the  American  Committee  and  the 
American  Institute  of  Electrical  Engineers,  meeting  them 
on  behalf  of  both  the  Commission  and  the  British  Engineer- 
ing Standards  Committee,  of  which  latter  body  Mr.  Le  Maistre 
is  also  a  member,  and  has  since  been  made  Secretary.  His 
visit  will  undoubtedly  materially  advance  the  cause  of  inter- 
national standardization. 

Nothing  has,  of  course,  been  done  during  the  past  year 
towards  the  holding  of  any  further  Congresses.  Presum- 
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ably  the  1917  meeting,  originally  scheduled  to  be  held  in 
Petrograd,  will  be  postponed. 

We  have  pleasure  in  reporting  that  Proi.  L.  \V.  Gill,  ihc 
member  of  the  Canadian  Committee  who  is  at  the  fri)nt,  con- 
tinues to  command  a  battery  somewl;ere  in  France. 

With  the  exception  of  Mr.  W.  A.  Duff,  of  Winnipeg, 
who,  we  are  sorry  to  say,  resigned  during  the  year,  the  com- 
mittee remains  as  before. 

Members  of  Committee 
L.  A.  Herdt,  Chairman,  O.  Higman,  V ice-Chairman,  H. 
T.  Barnes,  L.  W.  Gill,  J.  Kynoch,  J.  Murphy,  T.  R.  Rosc- 
brugh,  A.  B.  Lambe,  Secretary. 


REPORT  OF  THE  COMMITTEE  ON  ROADS  AND 
PAVEMENTS 
The  work  of  the  Committee  during  the  past  year  has 
been  confined  chiefly  to  the  following: — 

1.  The  collection  of  data  concerning  the  construction  of 
various  types  of  roads  and  streets. 

2.  The  formulating  of  specifications  for  the  supply  of 
crushed  stone,  gravel  and  sand. 

3.  The  formulating  of  a  tentative  specification  for  three 
grades  of  asphaltic  road  oils. 

Specifications  for  the  Supply  of  Materials. 

The  formulating  of  specilications  for  natural  products, 
such  as  crushed  stone,  gravel,  and  sand,  which  can  be  directly 
used  in  all  localities,  is  impossible.  In  many  localities  the 
greater  ,portion  of  the  cost  of  these  materials  is  that  paid  for 
transportation.  Hence  material  of  high  quality  which  can  be 
jjrocured  within  short  c'istancc  of  the  work  in  one  locality 
would  reach  a  prohibiti\ e  cost  in  another. 

The  committee  has  therefore  endeavored  to  draw  up 
.si)ecilications  which  cover  materials  of  good  quality  under 
ncirmal  commercial  and  natural  conditions.  It  is  recognized 
that  in  some  districts  these  specifications  as  they  stand  will 
not  be  applicable,  but  the  ideal  striven  for  has  been  to  secure 
a  specification  that  may  be  a  guide,  from  which  specifications 
best  suited  to  local  conditions  can  be  drafted. 

The  classifying  of  materials  into  different  grades  accord- 
ing to  qualities  reduces  the  necessity  of  redrafting  the  speci- 
fications. In  localities  where  materials  of  certain  grades 
cannot  be  secured  economically  and  the  nattn-e  of  the  work 
permits  the  use  of  material  of  inferior  qualities,  it  will  only 
l)e  necessary  to  specify  the  particular  gracU'  required  when 
tlie  specifications  for  work  are  drafted. 

The  extensive  use  of  laboratory  tests  results  may  be  con- 
sidered inadvisable  by  some  engineers.  At  the  present  time 
laboratories  are  not  available  in  all  municipalities,  but  resort 
to  laboratory  tests  is  rapidly  growing,  and  even  at  the  present 
time  tests  are  being  conducted  by  some  of  the  universities  in 
the  Dominion.  It  is  felt  that  it  is  only  a  matter  of  time  till 
every  large  municipality  will  sulnnit  all  materials  to  labora- 
tory test  prior  to  accepting  them. 

The  properties  assigned  to  the  dilferenl  grades  liave  been 
selected  from  the  study  of  results  of  tests  made  under  the 
direction  of  the  chairman  of  ihe  committee,  as  well  as  from 
tile  study  of  llie  results  of  tests  conducted  l)y  various  higli- 
vvay  organizations. 

In  reading  the  specifKalions  it  nnisl  be  borne  in  mind 
that  tliey  are  for  the  supply  <•>{  materials  only.  The  classes  of 
work  in  which  the  materials  are  to  be  used,  unless  such 
materials  are  confined  only  to  such  classes,  have  not  been 
stated.  The  specifications  for  the  construction  of  various 
types  of  pavements  will  state  definitely  the  class,  size,  etc.,  of 
the  materials  which  are  to  enter  into  tlie  construction  of  the 
particular  pavements. 

Drafts  of  the  specifications  as  considered  by  the  members 
of  the  committee  residing  in  Toronto  were  sent  to  all  mem- 
bers.   Where  suggestions  regarding  changes  in  minor  points 


were  made  these  have  been  incorporated,  but  where  changes 
of  importance  have  been  suggested  these  are  indicated  at  the 
(■nd-of  each  specification  in  order  that  they  may  receive  the 
consideration  of  the  society.  The  specifications  are  shown  in 
\ppendix  II. 

Specifications  for  Bituminous  Materials. 

The  committee  also  begs  to  report  progress  in  the  draft- 
ing of  specifications  for  the  supply  of  bituminous  materials. 
The  rapidly  increasing  use  of  these  materials  for  the  protec- 
tion of  road  surfaces  renders  it  advisable  that  a  reliable  spe- 
cification be  in  the  hands  of  engineers  at  the  earliest  moment.. 

Work  was  commenced  on  three  grades  of  asphaltic  road 
oils,  but  at  the  same  time  it  was  realized  that  there  were  a 
number  of  other  grades  of  this  material  as  well  as  refined 
tars,  etc.,  favored  by  engineers.  The  specifications  submittetl 
in  Appendix  III.  have  not  been  placed  before  all  the  members 
of  the  committee,  and  are  therefore  to  be  considered  as  a 
progress  report  only. 

It  is  the  intention  of  the  committee  that  a  series  of  gen- 
eral clauses  be  drawn  up  which  will  take  into  consideration 
suggested  form  of  tenders,  suggested  system  of  payments  and 
methods  of  inspection  of  materials.  The  tentative  specifica- 
tions for  asphaltic  oils  are  shown  in  Appendix  III. 

[Appendix  I.  of  the  report,  inserted  at  this  point,  contains 
a  list  of  pavements  reported  on  by  some  fourteen  different 
niuiiicii)alitics,  towns,  and  cities. — Ed.] 

APPENDIX  II. 

Standard  Specification  Roads  and  Pavements  for  Considera- 
tion at  the  Annual  Meeting,  1917. 

ITEM  1.— CRUSHED  STONE. 

Definition. 

1-1. — Crushed  stone  shall  be  bedded  rock  or  l)oulders 
which  have  been  broken  by  mechanical  means  int<j  frag- 
ments of  varying  shapes  and  sizes.  It  shall  not  contain  more 
than  10  per  cent,  bj'  weight  of  soft  or  friable  material.  Ma- 
terial of  which  the  particles  are  coated  with  dirt  or  have  the 
edges  worn  off  will  not  be  accepted.  • 
Weathered  Stone. 

— No  crushed  stone  shall  be  accepted  which  shows 
signs  of  being  disintegrated  or  reduced   111   cpialitv   !~>\'  the 
action  of  the  weather. 
Crusher  Run. 

1-:!. — Crusher  run  siiall  he  tlie  itroduct  of  the  crusher,  of 
which  not  more  than  M  (eigiit)  per  cent,  by  weight  shall  pass 
a       (ont'-quarter)  inch  opening. 
Sizes  of  Stone. 

1-1. — Tile  following  schedule  of  sizes  shall  lie  used,  with 
I  lie  ])ercentages  of  material  larger  than  the  iiiaximuiii  and 
smaller  than  the  minimum  openings  respectively,  as  shown. 
The  sizes  of  opening  shall  mean  the  diameter  of  circular 
Mpenings  in  steel  or  iron  plates.  The  percentages  shall  be 
rletermined  by  weigiit. 

The  sizes  of  stone  with  the  openings  1)\  w  hich  tin  y  are 
■htained  arc  as  follow  .: 
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Screenings. 

Screenings  sluill  Uv  nialcruil  all  ni  wliuli  pa^s  .1  '  1 

(unc-qunrter)  incl>  screen. 
Mineral  Dust. 

Miiiir;il  iliist  .-.hall  he  lini'lj   \)iil\cri/(.il  slniu',  of  wliicli 
not  less  than  SO  (.eiylity)  i)cr  cent.  I)\  wciLjlu  sliall  pass  a 
mesh  screen. 
Tests  on  Stone. 

—  In  aildition  to  tullillinL;  the  l\)regoiiig  rcquiieiiunt.>, 
cruslicd  stone  shall  he  classed  into  three  grades,  accordiiiL;  in 
(inalities  which  shall  he  determiiud  hy  tests  conducted  in  a 
pri.'|ierly  equippetl  lahoratory.  Ilu'  proiierties  detcnniiud 
shall  he:  C«.>elVicient  of  wear,  toughness,  and  absorption.  Ma- 
terial meeting  the  requirements  of  any  of  the  grades  with  re- 
spect to  coerticient  of  wear  and  toughness  luit  lailin.L;  [k  niect 
the  rcqnireincnt  with  respect  to  absorption  may,  on  consider 
ation  of  the  engineer,  be  classed  with  the  hinlier  gradi'. 

Grades  of  Crushed  Stone. 

C  rushed  stone  shall  he  classed  under  one  of  the  lollow- 
ing  grades: 

1-G. — tirade  is  a  rocU  which  has  a  tougliness  of  not 

less  than  18  (eighteen),  a  coefficient  of  wear  of  not  less  llian 
14  (fourteen),  and  an  absorption  of  not  more  lh;in  0.(i  (^six- 
tenths)  pounds  per  cubic  foot. 

1-7. — Grade  "B"  is  a  rock  which  has  a  loughness  of  not 
less  than  10  (ten),  a  coefficient  of  wear  of  not  less  than  7 
(seven),  and  an  absorption  of  not  more  than  1.0  (one)  ptnind 
per  cubic  foot. 

1-8. — Grade  "C"  is  a  rock  wliich  has  a  touglincss  of  not 
less  than  7  (seven),  a  coefficient  of  wear  of  not  less  than  5 
(five),  and  an  absorption  of  not  more  than  (one  and  five- 
tenths)  pounds  per  cubic  foot. 

1-  0. — Grade  "D"  is  a  rock  that  does  not  ineet  the  require- 
ments of  any  of  the  above  grades,  and  which  may  be  used 
only  on  consideration  by  the  engineer. 

ITEM  2.— GRAVEL. 

Definition. 

2-  1. — Gravel  shall  consist  of  naturally-formed  fragments 
of  tough,  durable  rock,  well  graded  in  size  from  the  smallest 
to  the  largest,  free  from  flat,  elongated  particles,  and  shall  not 
contain  more  than  15  per  cent,  by  weight  of  soft,  friable 
material.  It  shall  not  contain  an  excess  of  clay  nor  an  excess 
of  loose  or  adhering  dust,  vegetable  loam  or  other  deleterious 
matter.    It  shall  be  satisfactory  to  the  engineer  in  all  respects. 

Screened  Gravel. 

2-2. — "Screened  gravel"  is  gravel  fullilling  the  above  re- 
<iuirenicnls  which  is  screened  into  one  or  more  of  the  sizes 
detined  in  section  1-4  of  the  "Specifications  for  Crushed 
Stone." 

2-3.— "Kun  of  bank  gravel"  is  gravel  fulfilling  the  require- 
ments of  section  2-1  of  this  specification,  which  shall  be 
classed  under  one  of  the  three  grades  shown  below  according 
to  qualities  determined  in  a  properly-equipped  laboratory. 
The  properties  determined  shall  be  the  coefficient  of  wear  and 
the  proportions  of  the  various  sizes  of  particles  present. 

The  co-efficient  of  wear  shall  be  determined  on  material 
passing  a  screen  having  circular  openings  3  (two)  inches  in 
diameter  and  retained  by  a  screen  having  circular  openings  yi 
(half)  inch  in  diameter.  The  test  shall  be  conducted  in  the 
same  manner  as  that  for  detennining  the  coefficient  of  wear 
of  crushed  stone.  Run  of  bank  gravel  shall  be  classed  ac- 
cording to  the  following  grades: 

2-4. — Grade  "A"  is  a  run  of  bank  gravel  containing  a 
large  percentage  of  pebbles  of  igneous  rocks.  It  shall  not 
contain  more  than  5  (five)  per  cent,  by  weight  of  material 
which  shall  be  retained  on  a  screen  having  4  (fourj  inch  cir- 
cular openings,  and  not  more  than  45  (forty-five)  per  cent,  by 
weight  of  material  which  shall  pass  a  screen  having  J4  (one- 
quarter)  inch  square  openings.    It  shall  not  contain  more 
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than  :;  (tiiree)  \iev  cent,  liy  weight  of  clay  or  loam  nor  ha\e 
a  coel'licient  of  wear  of  less  than  14  (fourteen). 

3-5. — Grade  "1!"  is  a  run  of  bank  gravel  containing  a 
smaller  percentage  of  igneous  rock  peljhles.  It  shall  not  con- 
lain  more  than  5  (five)  per  cent.  l)y  weight  of  material  which 
is  retained  by  a  screen  having  4  (four)  inch  circular  openings 
nor  more  than  (iO  (sixty)  \h-v  cent,  by  weight  of  material  re- 
tained by  a  scteen  hax'ing  ;4  (one-quarter)  inch  square  open- 
ings. Jt  shall  not  contain  more  than  'J  (nine)  per  cent,  by 
weight  of  clay  or  loam  nor  have  a  coefficient  of  wear  of  less 
llian  1  t  (eleven). 

2-0. — Grade  "C"  is  a  run  of  bank  gravel  composed  chiefly 
of  pei)bles  of  sedimentary  rock.  It  shall  not  contain  more 
than  5  (five)  i)er  cent,  by  weight  of  material  which  is  re- 
tained on  a  screen  having  4  (four)  inch  circular  openings,  and 
not  more  than  80  (eighty)  per  cent,  by  weight  of  material 
which  passes  a  screen  having  %  (one-quarter)  inch  square 
openings.  It  shall  not  contain  more  than  12  per  cent,  by 
weight  of  clay  or  loam  nor  liavc  a  coefficient  of  wear  of  less 
than  7  (seven). 

2-7. — Grade  "D"  is  a  run  of  bank  gravel  which  does  not 
meet  tiie  requirements  of  any  of  the  above  grades  and  which 
may  lie  used  only  by  written  permission  of  the  engineer. 

2-  8. — When  so  directed  by  the  engineer,  gravel  shall  be 
crushed.  The  material  so  produced  shall  conform  to  tlie  re- 
quirements of  "screened  gravel"  or  "run  of  bank  gravel,"  as 
directed  by  the  engineer. 

ITEM  :_!.— SAND. 

Concrete  Sand. 

:!-l. — lune  aggregate  for  concrete  shall  consist  of  natural 
sand,  composed  of  hard,  tough,  durable  particles,  graded 
from  line  to  coarse.  When  dry,  not  more  than  5  (five)  per 
cent,  shall  be  retained  on  a  sieve  having  4  (four)  meshes  per 
lineal  inch;  not  more  than  20  (twenty)  per  cent,  by  weight 
shall  pass  a  sieve  having  50  (fifty)  meshes  per  lineal  inch,  and 
not  more  than  4  (four)  per  cent,  shall  pass  a  sieve  having  100 
(one  hundred)  meshes  per  lineal  inch.  It  shall  not  contain 
more  than  3  (three)  per  cent,  by  weiglit  of  clay  or  loam. 
Mortar  Tests. 

:;-2. — Sand,  in  addition  to  meeting  the  above  require- 
ments, shall  give  a  mortar  strength  equal  to  or  higher  than 
the  minimum  value  at  any  of  the  ages  shown  in  the  following 
table: 

.Age  at  test.  Minitnum  strength  of  l;o  mortar. 

72  hours  1.2.)  times  A 

7  days  1.10  times  A 

38  days  1.00  times  .V 

Where  "A"  is  the  strength  of  1:3  standard  Ottawa  sand 
mortar  specimens  of  same  form  and  size  made  by  the  same 
operator  using  the  same  cement  and  the  same  amount  of 
water. 

The  tests  shall  be  made  on  mortars  composed  of  1  (one) 
l)arl  I'ortland  cement  and  3  (three)  parts  of  fine  aggregate  or 
standard  Ottawa  sand,  by  weight.  The  test  specimens  shall 
be  made,  stored  and  tested  in  the  same  manner,  under  ap- 
proved laboratory  conditions  and  according  to  recognized 
standards  of  practice.  Each  value  shall  be  the  average  from 
tests  of  no  fewer  than  3  (three)  specimens. 
Cement. 

:!-3. — The  cement  used  in  all  tests  shall  meet  the  lequir^-- 
ments  of  the  specifications  for  Portland  cement  of  the  Cana- 
dian Society  of  Civil  Engineers,  as  revised  in  191G. 

Stone  Screenings. 

;i-4.  Stone  screenings  fidiii  a  hard,  tough,  durable  rock 

may  be  used  as  fine  a,L;.nre^aU-  liy  written  permission  of  the 
engineer,  and  provided  it  meets  the  requirements  of  moruir 
strengtli. 

Sand  for  Bituminous  Construction. 

3-  5,— Sand  for  use  in  bituminous  pa\'ement  construction 
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shall  consist  uf  hard,  tough,  durable  particles.  It  shall  not 
contain  more  than  t  (one)  per  cent,  of  clay  or  loam.  When 
ilr\-  not  more  than  8  (eight)  per  cent,  shall  be  retained  on  a 
sie\e  ha\ing  S  (eight)  meshes  per  lineal  inch,  ^nd  shall  not 
\  ary  more  than  .')  (Ii\  e)  ])er  cent,  from  the  following: 

Screen  mesh  per  lineal  inch.        Percentage  by  weight  retained. 


8 

10 

:;o 

:io 

.'iO 

27 

80 

20 

100 

15 

200 

7 

1 

100  Pass 

Cushion  Sand. 

3-0. — Cushion  sand  shall  be  clean  and  sharp,  and  not  more 
than  10  (ten)  per  cent,  by  weight  shall  be  retained  on  an  8 
(eight)  mesh  sieve.    It  shall  not  contain  more  than  10  (ten) 
per  cent,  hy  weight  of  clay  or  loam. 
Grout  Sand. 

;j.7. — Grout  sand  shall  be  clean,  sharp,  and  well  graded. 
Not  more  than  8  (eight)  per  cent,  by  weight  shall  be  retained 
on  a  20  (twenty)  mesh  sieve,  and  not  more  than  30  (thirty) 
per  cent,  on  a  100  (one  hundred)  mesh  sieve.  It  shall  not 
contain  more  than  5  (five)  per  cent,  of  clay  or  loam. 

Mortar  made  in  the  proportion  of  1  (one)  part  of  cement 
to  (three)  parts  of  sand  by  weight  shall  show  a  tensile 
strength  at  least  equal  to  40  (forty)  per  cent,  of  a  similar 
mortar  made  of  standard  Ottawa  sand,  mixed  in  the  same 
proportions  and  stored  and  tested  in  the  same  manner. 

APPENDIX  III. 
Tentative  Specifications  for  Asphaltic  Road  Oils 

General 

Asphaltic  oils  shall  be  classed  into  three  grades,  each  con- 
taining the  minimum  percentage  by  weight  of  asphalt,  of 
'>0  degrees  penetration,  as  follows: — 

Light  oil  shall  not  contain  less  than  40  per  cent,  asphalt. 
Medium  oil  shall  not  contain  less  than  GO  per  cent,  asphalt. 
Heavy     oil  shall  not  contain  less  than  80  per  cent,  asphalt. 

All  oil,  in  addition  to  meeting  the  requirements  of  one 
of  the  above  grades,  shall  'have  the  following  characteristics 
as  (ktermined  in  the  laboratory.  .Ml  tests  shall  be  conducted 
according  to  the  latest  methods  recommended  by  the  Ameri- 
can Society  for  Testing  Materials.. 

The  requirements  arc  as  follows: — 

1.  Jt  shall  be  obtained  by  the  refining  of  asphaltic  or  semi- 
asphaltic  petroleum  or  by  the  combination  of  solid  or 
semi-solid  native  asphalts  with  asphaltic  petroleums  or 
derivatives  thereof,  which  melt  on  the  application  of  heat. 

2.  '  The  various  hydrocarbons  composing  it  shall  be  present 

in  a  homogeneous  solution. 
:!.  It  shall  be  free  from  water  and  sedinieiil. 
■I.  It  shall  not  contain  acid  nor  sulphur  in  sufficiently  large 

(|uantities  to  attack  rubber  or  rubber  compositions. 

Light  Oil 

Light  oil  shall  liave  the  following  characteristics:  — 
1.  It  shall  have  a   specific  gravity  of  not  less  than  0.92 
(Ninety-two  one  hundredths)   at  77  degrees  Fahrenheit 
(a.T  degrees  C). 

3.  When  evaporated  in  an  open  vessel  at  a  temperature  be- 
tween 450  and  500  degrees  Fahrenheit  until  the  residue 
remaining  has  a  penetration  (5  seconds,  77  degrees  Fah- 
renheit, No.  3  needle,  100  grams)  of  50  (fifty)  degrees,  tin 
residue  shall  meet  the  following  requirements. 

(a)  It  shall  amount  to  not  less  than  AO  (forty)  per  cenluni 
and  not  more  than  50  (fifty)  per  centum  of  the  or-' 
iginal  oil  by  weight. 

(b)  It  shall  have  a  ductility  at  77  degrees  Fahrenheit  of 


!)•.) 

not  less  than  25  (twenty-five)  centimetres  (Uow 
mould). 

(c)  It  shall  have  a  melting  point  of  not  more  than  IGO 
(one  hundred  and  sixty)  degrees  Fahrenheit  and  not 
less  than  130  (one  hundred  and  thirty)  degrees  Fah- 
renheit when  tested  by  the  ball  and  ring  method. 
.'!.  Fifty  grams  of  the  oil  upon  being  maintained  at  a  tem- 
l)erature  of  325  degrees  Fahrenheit  for  5  hours  in  a  cyl- 
indrical vessel  2%  inches  in  diameter  and  IH  inches  deep 
shall  not  lose  more  than  25  (twenty-five)  per  centum  nor 
less  than  10  (ten)  per  centum  by  weight. 
I.  It  shall  be  soluble  at  air  temperature  in  pure  carljon  bi- 
sulphide to  the  extent  of  nut  less  than  '.ID.O  (ninety-nine) 
per  centum. 

5.  It  shall  be  soluble  at  air  temperature  in  70  degrees 
Beaume  paraffine  petroleum  naphtha  distilling  between 
140  and  190  degrees  Fahrenheit  to  the  extent  of  not  less 
than  85  (eighty-five)  per  centum  and  not  more  than  95 
(ninety-five)  per  centum. 

0.  It  shall  yield  not  more  than  8  (eight)  per  centum  by 
weight  of  fixed  carbon  on  ignition. 

7.  It  shall  show  a  flash  point  of  not  less  than  120  (one 
hundred  and  twenty)  degrees  Fahrenheit  when  tested  in 
an  open  cup. 

8.  It  shall  not  contain  more  than  5  (five)  per  centum  by 
weight  of  paraffine  scale. 

Medium  Oil. 

Aledium  oil  shall  have  the  following  characteristics: — 

1 .  It  shall  have  a  specific  gravity  of  not  less  than  0.94  (ninety- 
four  one  hundredljis)  at  77  degrees  Fahrenheit. 

2.  When  evaporated  in  an  open  vessel  at  a  temperature 
between  450  and  500  degrees  Fahrenheit  until  the  residue 
has  a  penetration  (5  sec,  77  de.grees  Fahrenheit,  No.  2 
needle,  100  grams)  of  50  degrees,  the  residue  shall  meet 
the  following  requirements: — 

(a)  It  shall  amount  to  not  less  than  00  (sixty)  per  centum 
and  not  more  than  70  (seventy)  per  centum  by  weight 
of  the  original  oil. 

(b)  It  shall  have  a  ductility  at  77  de.grees  Fahrenheit  of 
not  less  than  25  centimetres  (Dcjw  mould). 

(c)  It  shall  have  a  melting  point  of  not  more  than  lOO 
(one  hundred  and  sixty")  and  not  less  than  130  (one 
hundred  and  thirty)  degrees  Fahrenheit,  when  tested 
by  the  ball  and  ring  method. 

3.  Fifty  grams  of  the  oil  upon  liein.g  maintained  at  a  tem- 
perature of  325  degrees  Fahrenheit  for  5  hours  in  a  cyl- 
indrical dish  2J4  inches  in  diameter  and  I'j  inches  deep, 
shall  not  lose  more  than  12  (twelve)  per  centum  nor  less 
than  7  (seven)  ])er  centum  by  weight. 

4.  It  shall  I)e  soluble  at  air  temjierature  in  pure  carbon  bi- 
sulphide to  the  extent  of  not  less  than  99.0  (ninety-nine) 
per  centum  by  weight. 

5.  (a)  It  shall  be  soluble  at  air  temperature  in  70  degrees 

Beaume  parafiine  petroleum  naphtha  to  the  extent  of 
not  less  than  83  H''8:fily-threc)  per  centum  and  not 
more  than  90  (ninety)  per  centum, 
(b)  When  20  c.c.'s  of  naphtha  solution,  iditained  by  treat- 
ing 1  gram  of  oil  with  100  c.c.'s  of  70  degrees  Beaume 
petroleum  parafiine  naphtha  at  air  temperature,  is 
evaporated  upon  a  glass  plate,  the  residue  shall  be 
adhesive  and  sticky,  but  not  oily, 
(i.  It  shall  yield  between  8  (eight)  per  centum  and  12  (twelve) 

per  centum  by  weight  of  fixed  carbon  on  ignition. 
7.  It  shall  show  a  flash  point  of  not  less  than  150  (one  hun- 
dred and   fifty)    degrees   Fahrenheit    when    tested   in  an 
open  cup. 

s.  It  shall  not  contain  more  than  5   (five)   per  centum  by 

weight  of  parafiine  scale. 
Heavy  Oil 

Heavy  oil  siiall  have  the  followin.g  characteristics:  

1.  It   shall   have  a  specific  gravity  of  not  less  than  0.90 
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(ninety-six  one  hundredths)  at  77  degrees  Faliniiluil  (3r> 
degrees  Cent.V 

■J.  When  evaporated  in  an  iipcn  vessel  at  a  ii  iupi  ralui  c  be- 
tween 430  and  500  degrees  Kahrenlieit  until  the  residue 
has  a  penetration  (5  seconds,  77  degrees  l-'iiliniiluil,  No.  '.I 
needle,  100  grinns)  of  50  (fifty)  degrees  llio  rcsidui-  sliall 
have  the  following  requirements: — 

(a)  It  shall  amount  to  not  less  tiiaii  SO   (einlitx  i  pn 

centun>  by  weight  of  the  original  oil. 
(10  It  shall  have  a  ductility  at  77  degrees         l  ulu  ii  of 

not  less  than  tO  (forty")  1. 1  iitiniotrcs. 
(c)  It  shall  have  a  melting  point  of  not  nioie  lluin  ICQ 

(one  hundred  and  sixty)  and  not  less  than  I'M)  (one 

hundred  and  thirty)  degrees  Falu  L  iilu  il  w  lu  ii  tested 

by  the  ball  and  ring  method. 

l*'ifty  grams  of  the  oil  upon  being  nuiintain(.d  at  a  unilonn 
temperature  of  325  degrees  Fahrenheit  for  5  hours  in  a 
cylindrical  vessel  3!.|  inches  in  diameter  by  IJ/'  inches 
deep,  shall  lose  not  more  than  5  (five)  per  centum  l)y 
weight. 

t    It  shall  l^e  solnldo  at  air  lctni)eratiiri.-  in  pure  carbon  bi- 


sulphide to  the  extent  of  not  less  than  99.0  (ninety-nine) 
per  centum  by  weight, 
"i.  (a)  It  shall  be  soluble  at  air  temperature  in  7C  degrees 
Beaume  paraffine  petroleum  naphtha  to  the  extent 
not  less  than  75  (seventy-five)  per  centum  and  not 
more  than  90  (ninety)  per  centum  by  weight, 
(b)  When  20  c.c.'s  of  naphtha  solution,  obtained  by  treat- 
ing; I  gram  of  oil  with  100  c.c.'s  of  70  degrees  Beaume 
petroleum  parafline   naphtha  at  air   temperature,  is 
evaporated  upon  a  glass  plate,  the  residue  shall  l>e 
adliosivc  and  sticky  but  not  oily. 
0.   It  shall  yield  between  8  (eight)  per  centum  and  14  (four- 
teen) per  centum  by  weight  of  fixed  carbon  on  ignition. 
7.  it  shall  have  a  flash  point  of  not  less  than  390  degrees 

Fahrenheit  when  tested  in  an  open  cup. 
H.  It  shall  not  contain  more  than  5  (five)  per  centum  by 
weight  of  paraffine  scale. 

Members  of  Committee 
W.  A.  McLean,  Chairman,  W.  P.  Brereton,  F.  W.  Doane, 
j.  Duchastel,  J.  E.  Griffith,  G.  Henry,  E.  A.  James,  A.  F. 
Macallum,  A.  J.  McPherson,  P.  Mercier,  W.  P.  Near,  G.  C. 
l^owell,  C.  H.  Rust. 


Union  School  at  Brighton,  Ont. 


Wl'".  rcprcxhicc  herewith  a  ])erspcctive  of  a  new 
iiiiioii  school  whicli  has  feceiitly  been  coni- 
])lcted  at  Brighton,  (Jnt.,  for  the  accommoda- 
tion of  both  high  school  and  public  school 
scholars.  It  is  a  two-storey  and  basement  structure 
and  is  suitably  located  in  extensive  school  grounds 
.lonated  for  the  purpose.  It  contains  11  classrooms, 
5  of  which  are  given  over  to  the  high  school  students. 
The  building  is  120  feet  long  and  has  two  wings  80 
feet  wide,  while  the  centre  portion  is  64  feet  wide.  On 
the  ground  floor  there  are  5  classrooms,  a  library  and 
two  j)rincipals'  rooms  for  the  principals  of  the  high 
school  and  public  school.  The  library  is  on  the  right 
of  the  main  entrance,  which  faces  south,  and  the  prin- 
cipals' rooms  are  on  the  left.  Besides  the  main  en- 
trance there  are  four  exits  from  the  building,  two  in 
the  rear,  and  one  at  each  end  connected  by  a  corridor 
which  runs  the  entire  length  of  the  building.  The 
classroom  in  the  centre  portion  of  the  building,  to  the 
rear  of  the  principals'  rooms  and  library,  may  be  ex- 
tended to  form  an  auditorium  by  removing  the  parti- 
tions separating  it  from  this  central  corridor  and  cor- 
ridors on  either  side  leading  to  the  rear  exits.  The 


eastern  section  of  the  building  accommodates  the  higli 
school  and  the  western  portion  is  given  over  to  the 
public  school,  the  two  sections  being  kept  se])arate. 
On  the  second  floor  there  are  six  classrooms,  including 
a  science  and  apparatus  room.  The  basement  contains 
separate  play  rooms  and  toilets  for  the  high  and  public 
school  students ;  also  boiler  and  coal  rooms. 

The  building"  is  of  Denison  interlocking  tile  con- 
struction faced  with  Suntex  brick,  which  is  somewhat 
tmusual  in  schools  of  this  type.  The  foundations  are 
of  concrete.  Stone  trimmings  have  been  used  and  n 
galvanized  iron  cornice,  while  the  entrances  are  of 
artificial  stone.  The  basement  is  finished  in  concrete 
and  painted.  Yellow  pine  has  been  used  for  the 
interior  finish  of  the  school.  ■  The  floors  are  of  joist 
construction,  2  x  14  in.,  and  are  finished  with  hard- 
wood. Five-ply  felt  composition  roofing  has  been  em- 
ployed. The  building  is  steam  heated,  two  Kewanee 
firebox  boilers  being  used,  with  a  forced  ventilation 
system  employing  a  No.  7  type  M.  conoidal  fan,  driven 
by  a  Wagner  motor. 

The  school  is  well  equipped.    There  are  separate 

(Concluded  on  page  66) 


Architect's  perspective  of  new  Union  School  at  Brighton,  Ont. 
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Building  Code  for  Flat  Slabs  for  What  is  Known 
as  Four-way  Type  of  Construction 


By  W.  W.  Pearse,  C.  E.  * 


Toronto,  December  27tli,  1916. 
lulitur  Contract  Record: — 

l'"c)llowing  up  the  discussion  which  I  had  with  you 
with  reference  to  this  Department  allowing  the  Chi- 
cago Building  Code  to  be  vised  in  the  city  of  Toronto 
for  a  four-way  system  of  flat  slab  construction  (which 
type  of  construction  is  not  covered  by  the  present 
Toronto  By-law),  I  am  enclosing  herewith  a  brief 
analysis  which  1  made  in  order  to  convince  myself 
that  the  Chicago  Code  was  based  on  good  sound 
reasoning. 

By  an  examination  of  this  analysis  you  will  note 
that  apparently  the  Chicago  Code  is  based  on  the 
theory  of  a  beam  of  uniform  section  rigidly  fixed  at 
both  ends.  The  negative  bending  moment  for  the  full 
widtli  of  the  panel  over  the  supports  would  then  be 
— •  WL/12,  and  the  positive  bending  moment  for  the 
full  width  of  the  panel  midway  between  the  supports, 
WL/24.  Assuming  there  were  two  continuous  beams 
of  width  L  running  at  right  angles  to  each  other,  each 
carrying  one-half  the  total  live  and  dead  loads,  the 
individual  moment  over  the  support  being  • —  WL/24 
and  at  the  centre  a  positive  moment  of  WL/48.  This 
can  readily  be  proved  by  adding  together  WL/120  and 
WL/30,  the  moments  for  the  Yi  panel  strips  called  for 
in  the  Chicago  Code,  which  sum  equals  WL/24,  and 
also  bv  adding  together  the  centre  positive  moments 
WL/Sb  and  WL/120.  which  sum  ecpials  WL/48.  11ie 
proldem  then  resolves  itself  into  determining  what  pro- 
l)ortions  of  WL/24  and  WL/48  is  taken  by  the  centre 
and  side  strips. 

In  the  analysis  which  I  have  submitted  I  have  en- 
ileavored  to  arrive  at  an  ai)proximate  method,  which 
agrees  in  a  surprising  degree  with  what  has  been 
ado])ted  in  the  Chicago  Code.  I  have  assumed  that 
ihe  line  of  contra-flexure  around  the  centre  of  the  panel 
is  a  circle,  whereas  actually  from  experiments  on  a 
rubber  slab  conducted  by  Mr.  F.  J.  Trelease,  it  is  an 
average  between  a  square  and  a  circle.  I  have  also 
found  this  to  be  true  by  a  number  of  tests  on  actual 
structures.  However,  for  ease  in  figuring  T  have 
taken  the  circle  as  a  basis,  and  by  checking  a  number 
of  cases  1  have  found  that  it  makes  very  little  dif- 
ference to  the  calculations.  It  would  appear  that  the 
Chicago  Code  does  not  take  into  consideration  Pois- 
son's  ratio,  nor  does  it  seem  to  make  any  allowance 
for  arch  action  or  tension  in  the  concrete.  This,  of 
course,  gives  an  additional  factor  of  safety,  and  from 
tests  which  have  recently  been  conducted  in  Toronto 
by  Mr.  Mylrea  of  the  City  Architect's  Department,  in 
conjunction  with  Prof.  Gillespie,  of  the  University  of 
Toronto,  the  Chicago  Code  is  undoubtedly  (|uite  con 
servative. 

After  looking  over  a  large  number  of  discussions 
on  the  flat  slab  type  of  construction,  I  was  unable  to 
find  anything  throwing  any  light  upon  how  the  Chi- 
cago Code  was  derived,  and  I  am,  therefore,  not  in  a 
l)osition  to  say  whether  my  nietliod  is  the  same  as  was 
used  by  the  Chicago  experts  in  drafting  their  by-law, 
l)ut  at  any  rate,  the  results  check,  and  my  method  is 
more  or  less  based  along  theoretical  lines. 

In  Table  1,  I  have  endeavored  to  furnish  informa- 

*City  Arohitecf  nnd  Superintendent  of  Hnildinsrs,  Toronto. 


tion  that  may  be  useful  for  the  architect  or  the  engi- 
neer in  designing  this  type  of  construction  according 
to  the  Chicago  Code.  The  dimensions  given  are  those 
I  believe  to  be  the  most  economical.  I  have  assumed 
that  the  concrete  is  stressed  up  to  700  lbs.  per  square 
inch  and  that  the  steel  is  stressed  up  to  18,000  lbs.  per 
square  inch,  and  due  to  the  very  satisfactory  tests  this 
department  has  conducted,  I  am  prepared  to  allow  these 
stresses  in  the  future  for  this  method  of  design.  This 
table  may  be  used  for  what  is  known  as  the  four-way 
system.  The  two-way  system  will  probably  require  the 
table  to  be  considerably  modified. 

(Signed)  W.  W.  Pearse. 
City  Architect  and  .Supt.  of  Ihiildings. 


Outline  of  Chicago  By-law 

In  Fig.  1, 

W  =  total  panel  load  (livi;  and  dead)  wL"  for  square 
pancd. 

L  =  span  in  feet. 

B  =  width  of  direct  band  =  L/;i. 

D  =  width  of  centre  band  =  L/:i. 

Referring  to  Fig.  1  it  will  be  noticed  llial  the  bending 


Fig.  1. — The  strips  are  for  design  purpose  only.    The  re- 
inforcement is  arranged  as  shown  in  Fig.  5. 

moment  for  the  side  strips  half  way  between  the  column 
centres  is  Mb  =  WL/80  (Resisted  by  one  direct  band)  . . .  (a) 
Bending  moment  for  the  centre  strip  half  way  between 
the  column  centres  is 

Md  =  WL/120  (Resisted  by  one  diagonal  band)    (b) 

Bending  moment  for  the  side  strips  over  the  column 
cap  is 

Mt  =  —  WL/30  (Resisted  by  one  direct  and  one  diagonal 

band)  (c) 

Bending  moment  for  the  centre  strip  along  the  column 

centres  is 

Ms  =  —  WL  /ISO  (Resisted  by  top  rods)  (d) 

For  wall  panels,  the  moments  are  as  follows: — 

Slab  supported  by  wall  columns.     (Moments  increased 

approximately  by  20  per  cent.) 

Mbw  =  WL/f)f)  (Resisted  by  one  direct  band)  (c) 

Mdw  =  WL/100  (Resisted  by  one  diagonal  band)  (f) 
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Mtw      —  \\  1./34  iKesisti-ii  l>y  mu'  iliaj^mial  luiiul  ami  diu- 
direct  haiuO  

Msw  = —  \\  L/100  (Ki'sisU'd  l)y  ti>i)  rods)  (lil 

For  wall  puncls,  the  nu>iuciUs  arc  as  follows: 

Slab  suppurtcd  on  brick  walls.    (Moim-iils  iiu-ii'a--t.'d  ai>- 

proximately  by  50  i)er  cent.). 

Mbw  =  \VL/54  (.Resisted  by  one  direct  liaiul)  (i) 

Mdw  =  \VL/80  (Resisted  by  one  diagonal  band)    (j) 

Mtw  =  —  \VL/20  (Resisted  by  one  diagonal  band  and 

one  direct  band)   (k) 

Msw  r=       W  l.  SO  (Resistcil  by  top  rods)   (1) 

Rectangular  Panels 

\\  ben  the  sides  do  not  vary  in  length  more  than  five 
per  cent.,  then  the  average  length  may  be  taken  and  panels 
ngiired  as  square. 

For  the  four  way  system  of  reinforcement  the  amount 
"f  steel  found  for  the  positive  moment  of  each  strip  D  by 
designing  in  this  manner  shall  be  thai  used  in  the  diagonal 


/7, 

-3 


Fig.  2 


\2> 
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Fig.  3. — M  =  bending  moment  in  inch  lbs.  —  112  bt" 
when  S  is  18000  and  C  is  700  for  3/^  per  cent,  of  steel 

band.  For  the  positive  moment  in  each  strip  B,  the  required 
amount  of  steel  in  the  crossband  shall  be  obtained  by  multi- 
plying the  steel  used  in  the  design  of  the  assumed  square 
panel  by  the  cube  of  the  ratio  found  by  dividing  the  length 
or  breadth  of  the  rectangular  panel  by  the  side  of  the  as- 
sumed square  panel,  for  the  long  and  short  sides  of  the  panel, 
respectively.  The  compressive  stresses  shall  be  ca'culated  on 
the  basis  of  a  width  equal  to  one-half  (^)  of  the  side  of  the 
assumed  square  panel,  and  on  the  assumptions  used  in  the 
calculations  of  compressive  stress  in  square  panels.  In  no 
case  shall  the  amount  of  steel  in  the  short  side  be  less  than 
two-thirds  (3/3}  of  that  required  for  the  long  side. 

Analysis  of  Chicago  By-Law 
Referring  to  Fig.  2  and  assuming  the  slab  to  be  cut  along 
y....y  and  y'....y',  making  a  continuous  beam  of  width  L 
and  to  be  rigidly  fixed  at  each  end,  of  uniform  section  and 


loaded  willi  a  uniformly  distributed  load  of  "w"  lbs.  per 
Miuare  foot  (this  includes  live  and  dead  load)  then  W  =  wL'. 

Let  Mr  =  bending  moment  in  foot  lbs.  at  point  of  sup- 
pdil  for  entire  width  of  slab. 

!,(.•(  Me  =  bending  moment  in  foot  lbs.  at  centre  of  panel 
Inr  eulire  widlli  of  slab. 

Then  Mr  =  —  WL/ia  (i) 

and  Mc  =  +  WL  /34  (2) 

It  is  evident  that  the  same  conditions  exist  if  the  plate 


Fig.  4 

is  cut  along  x'.  .  .  .x'  and  x. .  .  .x  and  the  ends  rigidly  fixed. 
Therefore  equation  (1)  becomes  Mr  =  —  WL/34  .(3) 

(across  axis  x'....x'  and  x....x) 
and  equation  (2)  becomes  Mc  =  -f  WL/48   (4) 

(across  axis  x"....x") 
Let  L  =  span  centre  to  centre  of  columns  in  feet. 
Let  B  =  width  of  side  strips  in  feet. 
Let  D  =  width  of  centre  panel  in  feet. 

Let  W  =  total  panel  load  (live  and  dead)  =  wL'  for  sq.  panel. 

Referring  to  Fig.  2,  it  is  evident  that  the  centre  panel  D 
will  have  a  tendency  to  sag  down  in  the  centre,  and  any 
section  taken  through  the  centre  would  be  bent  into  a  para- 
bola or  the  centre  part  would  be  appro.ximately  a  parabolic 
surface  of  revolution. 

Jf  the  centre  circular  part  is  assumed  to  be  taken  out 
and  the  bending  moment  is  found  (see  Fig.  4)  we  get  the 
following: 

Let  w  ~  load  per  square  unit  (live  and  dead) 
arid  w'  =  load  per  lineal  unit  of  circumference. 


Fig.  5 

Then  w'  =  rw/3  (.>) 

Then  the  differential  bending  moment  of  one  strip  of  width 
dx  would  be 

dm  =  (rw/2)y.  dc  —  (w/3)y".  dx   (c) 

.Substituting  for  dc  and  y  in  terms  of  x,  equation  ((>) 
reduces  to 

dm  =  (w/3)  x"  dx  (7) 

and  Md/3  =  (vv/3)    \    x=  dx  =  (w/3)rV:5  =  wrVc, 
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Table  1  of  Mr.  W.  W.  Pearse's  paper  giving  standard  figures  for  four-way  concrete  slab  construction 
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..r  Md  =  wrV'>  =  beiulinu  iiuniuiil  across  ;ixis  x"....x"  (,Si 
Hut  r  =  n/2 

rherci.Tc  Mil  =  wD'/S*   ^-'^ 

Reft-rrinK  to  Fig.  .'»,  ami  ilie  conditions  shown,  tlun 

B  =  .414L  iJ") 

D  =  .586L  ..   

D*  =  .3L'  U3) 

Substitute  value  found  in  equation  (13)  for  D'  in  equa- 
tion ^9)  then 

Md  =  +  wL'/iao  

But  \V  =  wL',  substitute  in  equation  (\:\) 

Md  =  +  WL/120  ■  •   •  (14) 

The  bending  moment  given  in  equation  (14)  is  resisted 
by  one  diagonal  band,  and  it  is  the  same  as  given  by  the 
Chicago  By-law,  see  equation  (b)- 

By  referring  to  etiuation  (,4)  it  will  be  noticed  that  the 

total  bending  moment  across  axis  x"  x"  is  Mc  =  +  WL/48 

;ind  it  was  just  found  by  equation  (14)  that  the  bending  mo- 
ment for  the  centre  panel  is  Md  =  +  WL/120. 
Therefore  Mb  =  Mc  —  Md  =  WL/48  —  WL/120 

=  +  WL/ao  (15) 

or  Mb  =  -f  WL/80  =  bending  moment  in  side  panels  and 
is  resisted  by  one  side  panel  B.  This  is  the  same  as  the 
Chicago  By-law,  see  equation  (a). 

Referring  to  equation  (:!) 
Mr  =  —  WL/24. 
Let  w=  load  per  square  foot. 

p  =  load  per  unit  length  of  the  line  of  contraflexure. 
q  =  load  per  unit  length  of  line  of  column  cap. 

Mt=  bending  moment  across  axis  x  x.  (See  Fig.  VL) 

Fig.  VL  shows  the  approximate  line  of  contraflexure 
around  column  centre.  It  is  not  a  circle  but  most  authorities 
assume  it  to  be  so. 

The  approximate  bending  moment  may  be  found  across 
axis  X. . .  .X  as  follows,  and  is  what  is  given  for  Mt,  see  equa- 
tion (c). 

If  a  differential  strip  is  assumed  of  a  width  of  dx,  then 
dm  =  p.dc.y  +  w.y.dx.y/2  —  q.ds.v 

-   w.v.dx.v/2   (16) 

Substituting  the  following  values  and  then  integrating, 
y  =  V  R'  —  x' 
dc  =  Rdx/y 
fls  =  rdx/v 
Then 

Mt/2  =  p  'dx  4-  J'  "^dx  —  ^l%y  x»  dx 

—  qr  A  dx  —  w/2.r=  f  dx  +  w/2        x=  dx   •  •  (17) 

Mt/2=pR'+w/2.R'— W/6.R'— qr=— w/2.r'+w/6.r=    (18) 

Substituting  following  values  in  equation  (18). 

wL" —  w  T  R' 
P  =   

wL'  — wTr= 

q  =  

2  »  r 
R  =  L/4 

r  =  L/8  approximately. 
Then  equation  (18)  becomes 
Mt/2  =  57  w  L  ' 

or  Mt  =  28.5  w  L'  (1«) 

but  W  =  wL' 

then  Mt  =  28.5  WL  (Resisted  by  one  diagonal  band  and 

one  straight  band)   (20) 

Referring  to  equation  (c)  it  will  be  noticed  that  the 

Chicago  Code  gives  Mt  as  —  WL/30,  which  is  very  nearly 

the  same  as  is  given  by  equation  (20). 


I'.iii  Mr  =  —  WL/-4  =  total  moment  for  the  full  width  of 

llic  slab  along  column  centres  and  taking 
.Ml  =  —  WL/30,  then  Ms  =  Mr  —  Mt. 

l  lierefore  Ms  =  —  WL/24  -f  WL/30  =  —  WL/120  .  .  (21) 
Ms  is  resisted  by  short  rods  at  top  of  concrete  slab. 
'I'his  is  verified  by  Trealeasc  in  his  experiments  on  a 

rubber  slab  as  he  found  that 

Ms  =  Md  which  was  found  to  be  WL/130,  see  equation  (14) 

Shearing  Stresses  Allowed  by  the  Chicago  Code 

'IMic  allowable  unit  punching  shear  on  the  perimeter  of 
the  column  capital  shall  be  three-fiftieths  (3/50)  of  the  ulti- 
mate compressive  strength  of  the  concrete  as  given  in  sec- 
lion  546  of  the  Iniilding  ordii.ance.    The  allowable  unit  shear 


on  the  perimeter"  of  the  drop  panel  shall  be  three  one- 
hundredths  (3/100)  of  the  ultimate  compressive  strength 
of  the  concrete.  In  computing  shearing  stress  for  the  pur- 
pose of  determining  the  resistance  to  diagonal  tension  the 
method  specified  by  the  ordinance  shall  be  used. 

Ultimate  Compressive 
Mixture  Strength  per  sq.  in. 

1  cement,  1  sand,  2  broken  stone,  gravel  or  slag.  2900 
1  cement,  1^  sand,  3  broken  stone,  gravel  or  slag  2400 
1  cement,  2  sand,  4  broken  stone,  gravel  or  slag  2000 
1  cement,  2^  sand,  5  broken  stone,  gravel  or  slag 
1  cement,  3  sand,  7  broken  stone,  gravel  or  slag 


1750 
1500 


Annual  Meeting  Toronto  Section  G.S.C.E. 

The  Toronto  branch  of  the  Canadian  Societ}'  of 
Civil  Engineers  held  their  annual  meeting-  for  the  elec- 
tion of  officers  for  the  ensuing-  year  on  Thursday,  Jan- 
uary 11,  at  the  Engineers'  Club  rooms.  Reports  of  the 
various  committees  were  also  considered  and  disposed 
of.  A  suggestion  was  offered  that  .some  effort  be  made 
to  bring  the  members  of  this  branch  into  more  inti- 
mate acquaintanceship  with  one  another,  and  to  this 
end  a  social  sub-committee  will  probabh^  be  formed  in 
the  near  future  to  look  into  the  matter.  Following  arc 
the  officers  for  1917:  Chairman,  E.  W.  Oliver;  secre- 
tary-treasurer, L.  M.  Arkley ;  executive,  G.  A,  Mc- 
Carthy, A.  H.  Harkness,  T.  T.  Black,  H.  G.  Acres,  and 
E.  G.  Hewson.  Mr.  G.  A.  McCarthy,  the  retiring  chair- 
man, was  confirmed  in  his  appointment  as  representa- 
tive of  the  Toronto  branch  C.S.C.E.  on  the  Joint  Com- 
mittee of  Technical  Associations. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


Special  Devices  Secure  Closure  in  Sheet 
Pile  Walls 

Closing  a  single  wall  steel  coii'erdam  is  frequently 
a  troublesome  procedure.  In  a  number  of  cases  a 
space  remains  which  cannot  be  closed  with  a  single 
pile,  and  in  some  instances  the  opening  is  wedge- 
shaped,  making  closure  more  difficult.  Ordinary 
means  cannot  be  used,  either  when  sheeting  comes  to- 
"othcr  bell  to  bell  or  socket  to  socket.    The  accom- 


-   


.Mi/ 


\  "channela 


^  .-Ii  'boltinl?x5'Slotted 


55'Z4V.S.5teel 

Sheeting 


Two  methods  of  closing  steel  sheet  pile  cofferdam. 

panying  sketches  illustrate  two  methods  that  were  de- 
vised in  two  particular  instances  to  secure  closure  in 
cases  where  cofferdams  did  not  close. 

Fig.  1  shows  a  closure  joint  for  a  dam  consisting 
of  steel  piles  driven  to  bed  rock  and  in  which  a  wedge- 
shaped  opening  remained  which  was  32  feet  in  depth 
and  tapered  from  13  inches  at  the  bottom  to  practically 
nothing  on  top.  At  first  an  attemi)t  was  made  to  close 
the  dam  by  driving  a  key  pile,  but  this  was  torn  out 
at  a  depth  of  about  15  feet.  The  method  of  overcom- 
ing the  difficulty  was  to  bolt  two  15-inch  channels  to- 
gether, as  shown,  flange  to  flange,  with  1-inch  bolts, 
and  drive  them  with  the  flanges  fitting  snugly  against 
the  webs  of  the  sheet  piles.  As  this  special  pile  was 
driven  and  each  bolt  reached  the  water  line  it  was 
tightened.  The  opening  was  closed  and  the  joint  made 
watertight  by  this  method. 

Fig.  2  is  a  diagram  of  a  special  closure  pile  devised 
for  a  case  where  sheeting  came  together  ball  to  ball 
in  a  wedge-shaped  opening  in  about  15  feet  of  water. 
Two  35  lb.,  24  ft.  U.  S.  Steel  sheet  piles  were  lightly 
bolted  together  as  indicated,  using  a  3  in.  x  10  in.  pine 
filler  between  them.  The  lj/2  in.  bolts  were  inserted 
in  13/2  in.  X  5  in.  slotted  holes,  spaced  2  ft.  apart.  Square 
washers  4  in.  x  ^  in.  were  used.  All  parts  were  well 
greased  and  the  pile  was  driven,  all  nuts  being  placed 
on  the  inside  of  the  dam.  The  slotted  holes  enabled 
the  pile  to  accommodate  itself  to  the  opening  and  after 
it  was  driven,  bolts  were  tightened  from  the  inside  as 
pumping  and  excavation  proceeded.    This  arrange 


ment  made  a  very  effective  closure.  To  cut  the  slot- 
ted holes  in  the  piles,  three  1^  in.  holes  were  drilled 
and  the  material  between  cut  awav  with  a  cold  chisel. 


A  Pipe-Laying  Trestle 

A  pipe-laying  appliance  to  replace  the  usual  three 
or  four-legged  tripod  was  described  in  a  paper  pre- 
sented to  the  Pacific  Coast  Gas  Association  by  G.  E. 
Keppelmann  and  which  is  illustrated  in  the  sketch 
here  with.  The  apparatus  consists  of  a  wooden  trestle 
sujiporting  a  windlass  pipe  turning  on  wooden  bear- 
ings by  means  of  common  pipe  chain  tongs  operated 
bv  one  man  at  one  end  of  the  pipe.  At  the  other  end  a 
ratchet  is  screwed  to  the  pipe  and  fastened  to  one  leg 
of  the  trestle,  to  prevent  any  reverse  motion  in  the 
pipe.  The  pipe  to  be  laid  is  rolled  or  skidded  over  the 
trench,  a  rope  is  fastened  to  it,  and  the  free  end  is 
wrapped  four  times  around  the  windlass  pipe.  r)nc 
man  handles  the  chain  tongs  and  another  takes  in  the 
slack  rope,  while  the  ratchet  takes  care  of  any  slip. 
The  skids  are  removed  when  thev  are  cleared,  and  the 


Wind  lass  Pipe 


Laying  a  pipe  with  a  special  trestle. 

pipe  is  lowered  by  one  man  easing  up  on  the  rope,  care 
Ijeing  taken  to  avoid  surges  that  might  break  the  rope. 
Any  pipe  up  to  16  in.  in  diameter  can  be  laid  in  this 
way.  It  is  customary  when  using  this  appliance  to 
fasten  the  rope  a  little  to  one  side  of  the  centre  toward 
the  bell,  and  on  being  lowered  the  spigot  end  is  de- 
pressed to  clear  any  dirt  that  mav  have  lodged  in  the 
I)ipe. 


Wood  Studs  Support  Tank  Reinforcing 

In  building  reinforced  concrete  tanks  of  a  circular 
type,  there  is  considerable  difficultv  in  placing  the 
horizontal  steel,  especially  with  thin  walls.  The  trouble 
can  be  overcome  by  using  vertical  2  in.  by  4  in.  studs 
with  spikes  driven  at  proper  intervals  which  serve  to 
support  the  horizontal  reinforcing  in  exact  position 
until  this  steel  can  be  wired  securelv  to  the  vertical 
rods.  The  method  of  use  is  to  build  the  outside  forms 
and  set  the  vertical  steel.  Then  around  the  outside  of 
the  circle  to  which  the  horizontal  reinforcing  is  set, 
a  number  of  studs  are  stood  with  the  heads  of  the 
spikes  projecting  inwards.    The  studs  arc  secured  to 
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the  outside  form  so  that  when  the  rods  are  i)l;ico(l 
on  the  spikes  and  ajjainst  tlie  studs,  they  arc  at  the  pro 
per  distance  from  the  outer  surface  of  the  wall.  Alter 
this  reinfurcins;  is  j)ri)i>erly  secured  to  the  vertical 
rods  the  spikes  are  withdrawn  and  the  2  x  4's  removed. 
Uy  usinjr  this  device  the  steel  is  erected  as  a  still 
structure  in  correct  position  liefore  it  is  rccjuircd  to 
carry  its  own  weij^ht. 

llydratcd  l.iinc  Produces  Beneficial  Results 
and  Overcomes  Difficulties 

Til  r;  ll\ilrated  l.ime  r.iueau  reeeiU]\-  offered 
prizes  for  short  letter-  (K-'-erihiuii  aetual  in- 
stances where  h\(lratt'il  Iinie  wa--  used  and 
i.nuul  to  he  of  \alue.  I  he  results  cif  the  eoii 
test,  as  recentlv  announeed.  awarded  the  first  prize  to 
II.  T.  Wliitney.  engineer  in  eharj^e  of  i)rid,L;e  construc- 
tion for  the  lnilianai)olis  and  l'"rankfort  Railroad,  ilis 
letter  descrihes  the  henehcial  effects  that  followed  the 
.idilition  of  hydrated  lime  to  concrete  for  brid.^c  work 
that  is  heini;  carried  out  by  the  Pennsyhania  lines  on 
an  extension  of  their  nxid.  Isxccrjits  from  this  letter 
are  .y:iven  herewith  : 

"These  I)ridses  include  box  cuh  erls,  spans  10  to  20 
ft. ;  Hat-top  subways,  two  sidewalk  spans  of  12  ft.,  and 
street  span  of  32  ft.;  arch  spans,  30  to  50  ft.;  one  arch 
bridge  of  three  spans.  65  ft.  each;  one  arch  bridge  of 
two  spans.  55  ft.  each — a  total  of  42  bridges  of  various 
types. 

"With  the  exception  of  the  small  culverts  most  of 
the  bridges  contain  from  1,000  to  1,600  cubic  yards  of 
concrete.  The  concrete  for  all  the  structures  of  any 
•iize  is  being-  handled  by  means  of  a  tower.  About  ten 
of  these  are  located  at  public  highways,  where  a  good 
supi)lv  of  water  could  not  be  obtained  except  at  a  con- 
siderable expense.  The  use  of  h3'drated  lime  enables 
lis  to  cut  down  the  water  and  still  have  concrete  flow 
freely  in  the  spouts. 

".Several  of  the  flat-top  subways  are  complicated 
skew  spans,  with  numerous  corners.  The  lime  has 
proved  very  successful  in  these  structures,  as  it  pre- 
vented honeycombing  and  gave  a  smooth  face  in  parts 
r>f  the  structures  that  we  could  not  reach  to  spade.  The 
cost  of  spading  is  reduced  50  per  cent,  by  the  use  of 
lime. 

"The  lime  makes  the  concrete  more  dense  and  more 
easilv  handled  after  it  is  deposited  in  the  forms.  It  is 
frequently  necessary  to  move  a  batch  to  soine  other 
part  of  the  form  when  it  has  been  deposited  in  the 
wrong  place  by  the  chute.  The  labor  cost  for  this  kind 
of  work  has  been  reduced  about  40  per  cent,  by  the  ad- 
cHtion  of  lime. 

"On  l)ridges  where  the  reinforcing  is  closely  spaced 
the  lime  is  of  great  assistance,  because  it  enables  us 
not  onl\-  to  ])lace  the  concrete  easily,  Init  it  also  prc- 
\  ents  the  separation  of  the  aggregate  when  the  mixture 
is  being  forced  between  and  under  the  bars  with  wood- 
en paddles. 

"Because  of  the  reduction  of  water  in  the  mixture 
there  is  very  httle  rough  material  deposited  on  the  face, 
such  as  will  occur  when  the  mixture  is  very  wet  and 
tlie  water  seeps  through  the  forms.  This  feature,  to- 
gether with  the  material  reduction  in  honeycombing, 
has  reduced  the  cost  of  finishing  the  face  after  the 
forms  are  taken  ofif." 

Other  writers  also  cited  cases  where  hydrated  lime 
proved  to  be  of  immense  value  and  where  its  use  over- 
came difficulties  and  produced  beneficial  results.  In 
one  instance  this  material  overcame  trouble  imposed 
by  a  poor  quality  of  sand  and  a  coraline  limestone.  The 
best  local  sand  was  not  all  that  could  be  desired,  being- 


loo  fine  and  ])oorly  graded  as  to  size,  while  the  coraline 
limestone  used  was  very  irregular  in  shape,  with  many 
ea\  ities  to  be  filled  and  projections  to  prevent  smooth 
liowing.  If  enough  water  was  added  to  make  the  con- 
crete rt(^w  the  mixture  was  too  wet  to  give  good 
strength,  and  there  was  trouble  from  the  rock  occa- 
sionally staying  in  the  chutes  wdiile  the  mortar  ran  out. 
1 1  the  mix  was  dry  enough  to  give  good  strength  the 
c  oncrete  would  not  flow,  and  it  required  an  excessive 
amount  of  working  in  the  forms  to  cover  the  reinforc- 
ing and  to  give  a  good  surface.  At  its  best  the  concrete 
was  inclined  to  he  porous  and  absorb  water.  The 
climate  was  warm,  with  a  damp,  salt  air,  so  that  a 
dense  waterproof  concrete  was  required  to  prevent 
rusting  of  the  reinforcing  steel. 

After  considering  the  various  waterproofing  com- 
pounds on  the  market  it  was  decided  to  try  the  use  of 
li\(lrated  lime  to  overcome  the  difficulties.  Forty 
pounds  of  lime  was  used  to  each  cubic  yard  of  concrete, 
a  verv  convenient  proportion,  as  half  a  sack  of  lime  was 
added  to  each  three-sack  batch  of  concrete.  The  lime 
seemed  to  lubricate  the  mixture  so  that  with  the  addi- 
tion of  but  a  moderate  amount  of  water  it  would  easily 
tlow  down  the  chutes.  There  was  no  more  trouble 
from  the  mortar  and  the.  stone  separating  or  froin  the 
mixture  being  too  stiff  to  flow.  When  in  the  forms  it  re- 
quired little  working  to  thoroughly  cover  the  steel  and 
to  give  a  good  surface.  The  particles  of  sand  appeared 
to  flow  over  each  other  easily,  so  that  the  resulting  con- 
crete was  not  nearly  so  porous  and  the  steel  was  well 
])rotected  from  the  corroding  influence  of  the  tropical 
salt  air. 


Union  School  at  Brighton,  Ont. 

(Continued  from  page  6C) 

inter-communicating  telephone  systems  for  both  sec- 
tions throughout  all  rooms,  and  a  fire  alarm  system 
has  been  installed.  Natural  slate  blackboards  have 
been  provided  throughout  in  the  classrooms.  The 
building  is  fitted  with  vacuum  cleaning  apparatus.  A 
septic  tank  situated  within  the  school  grounds  provides 
for  the  disposal  of  sewage. 

The  cost  of  the  building  was  $50,000,  and  the  con- 
tract was  carried  out  by  the  Dickie  Construction  Com- 
pany, Toronto.  Messrs.  Ellis  &  Ellis,  Toronto,  were 
the  architects. 


Personals 

Mr.  A.  C.  Garden  has  been  elected  chairman  of  the  Ham- 
ilton Harbor  Commission  for  1917. 

Mr.  D.  M.  Mawhinney,  formerly  with  the  Winnipeg,  Sel- 
kirk and  Lake  Winnipeg  Railway,  has  been  appointed  engi- 
neer for  Rockwood  municipality,  with  offices  at  Stonewall. 
■Man. 

Lieut.  Col.  F.  O.  W.  Loomis  has  been  awarded  the 
D.S.O.  He  was,  prior  to  the  war,  a  member  of  the  Monl- 
treal  contracting  firm  of  D.  C.  Loomis  &  Sons.  He  went  to 
tiu'  front  with  the  first  Canadian  contingent,  and  is  now  witli 
the  headquarters  staff  in  England. 

Mr.  W.  W.  Butler,  vice-president  of  the  Canadian  Car 
&  Foundry  Company,  Limited,  Montreal,  has  been  elected 
vice-president  and  managing  director.  Mr.  W.  S.  Atwood, 
heretofore  chief  engineer  and  general  works  manager,  has 
liecn  appointed  operating  manager. 

Lieut.  C.  Austin  Bell,  son  of  Chas.  R.  Bell,  Sumach  St., 
Toronto,  has  been  awarded  the  Military  Cross  for  bravery 
in  action.  Lieut.  Bell  is  a  graduate  of  the  School  of  Practical 
Science,  and  before  enlisting  was  employed  as  a  mines  main- 
tenance engineer  with  the  Canadian  Copper  Companj-.  He 
was  twice  wounded,  once  at  Langcmarck  and  once  at  Ypres, 
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liut  later  rctiiriud  tu  the  front.  He  enlisted  as  a  private  in 
the  Kngineers  and  won  his  commission  on  the  field. 

Mr.  John  I.  Reid,  formerly  works  manager  of  tlie  .\meri- 
ean  Steel  Foundries  plant  at  Chester,  Pa.,  and  recently  sales 
agent  for  that  company  at  C  hurch  Street,  New  York,  has 
heen  appointed  superintendent  of  the  Longuc  Pointe  i)lant 
of  the  Canadian  Steel  Foundries,  Limited,  Montreal. 

("apt.  A.  (ierald  Knight,  who  was  recently  announced  as 
being-  awarded  the  D.S.O.  and  a  few  days  ago  also  the  M.C., 
is  now  reported  missing.  He  was  spoken  of  as  Canada's 
premier  aviator.  Capt.  Knight  is  a  graduate  of  the  Depart- 
ment of  Applied  Science  and  Engineering  of  the  University 
of  Toronto. 

Major  Lindsay  Malcolm,  A.M.Can.Soc.C.F.,  of  the  Can- 
adian Engineers,  who  went  overseas  in  command  of  an  en- 
gineerin.a:  company  from  Queen's  University,  Kingston,  re- 
ceived honorable  mention  in  the  latest  dispatch  of  Sir  Douglas 
Haig.  Major  Malcolm  was  at  one  time  acting  city  engineer 
at  Guel]5h,  Ont. 

Lieut.  Robert  L.  Dunsmore,  of  St.  Thomas,  Ont.,  who 
enlisted  shortly  after  the  declaration  of  war  and  went  over- 
seas with  an  engineering  unit  in  the  Second  Division,  has 
been  awarded  the  Military  Cross  for  bravery  under  fire. 
Lieut.  Dunsmore  was  wounded  last  July.  H-e  is  a  civil  en- 
gineer by  profession  and  a  graduate  of  Queen's  University, 
Kingston,  Ont. 

Major  E.  G.  M.  Cape,  president  of  E.  G.  M.  Cape  &  Co., 
Ltd.,  contractors,  Montreal,  is  mentioned  in  the  recent  des- 
patches by  Field  Marsliall  Sir  Douglas  Haig.  Major  Capo 
ccimmands  the  106th  Batterj'  Canadian  Heavy  Siege  Artil- 
lery, one  of  the  finest  batteries  that  ever  left  Canada.  Major 
Cape,  who  is  a  B.Sc,  was  at  one  period  lecttirer  on  mechan- 
ical engineering  at  McGill  University,  and  has  also  held  posi- 
tions with  public  companies.  He  is  a  member  of  the  ("an- 
adian  Society  of  Civil  Engineers. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Hoard  of  Works  of  Chatham,  (_)nl.,  commenced 
<il)erations  recently  on  the  laying  of  the  new  twelve-inch 
sewer  along  Tecumstdi  Road  to  the  sugar  factory. 

It  is  stated  that  the  big  .$1 ,000,000  bridge  over  the  Peace 
l^iver  at  Edmonton,  for  which  tenders  were  recently  called, 
is  to  be  completed  within  is  months;  work  on  the  substruc- 
ture is  planned  to  start  early  thi>  month. 

The  imblic  works'  appropriation  in  St.  John,  N.B.,  for 
llie  year  I '.)  1 7'  is  $1  lii'S.oa.'i.O!),  as  compared  with  $11 1,:),')0. 1  i) 
last  year.  The  increase  over  I  Did  covers  new  asphaltic 
pavements. 

Plans  are  being  prepared  for  a  new  motion  picture  the- 
atre in  the  city  of  Toronto,  with  a  seating  capacity  of  2,.">00, 
to  be  erected  at  the  corner  of  Richmond  and  Victoria  Streets. 
Messrs.  Hynes,  Feldman  &  Watson,  of  Toronto,  and  S.  H. 
Crane,  of  Detroit,  are  the  architects.  The  building  is  also 
lo  include  several  stores  and  oflices. 

A  proposal  has  been  made  to  ()i)en  up  Papc  Avenue, 
Toronto,  from  its  present  northerly  terminus  across  the  Don 
River  and  on  into  Leaside.  This  will  entail  the  building  of 
a  bridge.  The  matter  has  received  the  attention  of  the  Tod 
morden  Ratepayers'  .\ssociation  and  a  committee  was  tip- 
pointed  to  go  over  the  district  and  report  at  a  later  mc-etin.g. 

Tentative  ])lans  for  the  first  unit  of  the  new  de|)artmenlal 
store  to  be  creeled  at  the  corner  oi  Yonge  and  College  Street.s, 


'J'oronto,  were  submitted  to  City  Architect  Pearse  recently. 
'J'his  building  will  be  eight  storeys  high  and  the  dimensions 
are  250  x  350  feet.  Brick  and  steel  will  be  the  materials  of 
construction.  The  city  architect  was  ;isked  to  consider  plans 
for  the  fire  escapes  on  the  first  unit. 

The  new  government  dock  that  has  been  under  construc- 
tion at  the  foot  of  Salsbury  Avenue,  Vancouver,  and  at  which 
grain  will  be  loaded  from  the  l)ig  elevator  for  transporta- 
tion to  Europe,  has  just  recently  been  opened.  The  wharf 
is  800  feet  in  length  by  300  feet  in  width,  with  a  shed  700 
feet  long  by  80  feet  wide.  On  the  west  side,  where  the 
elevator  is  situated,  seven  railroad  tracks  are  laid,  it  is  also 
the  intention  to  lay  one  on  the  east  side.  • 

On  instructions  by  the  Government,  work  on  the  contract 
for  improving  Courtenay  Bay  at  St.  John.  N.B..  has  been 
discontinued.  The  contract  was  held  by  the  Norton  (irif- 
iiths  Company  of  Canada,  and  work  to  the  value  of  $:!.000,- 
000  has  been  carried  out.  It  is  understood  that  the  progre.ss 
expected  to  have  been  made  has  not  materialized,  and  that 
the  Govei;nment,  in  pursuance  of  their  policy  to  postpone 
all  possible  public  expenditure,  decided  that  it  was  advis- 
able, under  the  circumstances,  to  stop  the  work.  A  large  dry 
dock  was  part  of  the  scheme,  which  was  i)lanned  by  the 
Laurier  Government. 

Information  has  been  given  out  by  Mr.  J.  D.  Mc.Vrthur, 
])resident  of  the  Edmonton,  Dunvegan  &  British  Columbia 
antl  allied  railways,  regardin.g  the  work  on  the  new  northern 
railways,  to  the  effect  that  steel  is  being  laid  on  the  .Mberta 
&  Great  Waterways  Railway  at  the  present  time  ;it  the  rate 
of  one  mile  a  day  and  that  steel  for  the  fifty-mile  extension 
of  the  E.,  D.  &  B.  C.  mainline  from  Spirit  River  to  Pouce 
("oupe  has  been  purchased  in  the  United  States  and  will  be 
laid  early  in  the  spring.  The  1917  programme  will  include 
the  ballasting  of  the  only  unballasted  part  of  the  main  line 
of  the  E.,  D.  &  B.  C,  a  distance  of  17  miles  east  of  Spirit 
Piver,  the  ballasting  of  the  Grande  Prairie  J>ranch,  the  bal- 
lasting- of  the  main  line  extension  from  Spirit  River  to  Pouce 
Coupe,  and  the  ballasting  of  the  A.  &  G.  W.  to  McMurray. 

The  following-  are  the  nominatioi-is  for  1917  of  the  nom- 
ination committee  of  the  Montreal  Builders'  Exchange: — 
President,  Mr.  J.  P.  Anglin.  of  .\nglins.  Limited;  1st  vice- 
jiresident.  Mr.  \V.  C.  Munn,  1^1  unn  01-  Shea;  :.'nd  vice-presi- 
dent. Mr.  Roi)ert  F.  Dykes.  T.  .\.  iMorrison  &  Co.;  past 
president.  Mr.  John  Quinlan.  J.  Quinlan  &  Co.;  directors. 
Messrs.  Alex.  W.  Bremner,  representing  suppliers  of  Iniild 
ers'  materials;  Alex.  Charette,  master  plumbers;  Lav\rence 
J.  Conroy,  Master  Plumbers'  Association  of  MiMitreal;  .\n- 
drew  Cross,  Mantel  and  Tile  Dealers'  Association  of  Mont- 
real; D.  McCuaig,  electrical  contractors;  T.  H.  Douglas,  roof- 
ing contractors;  W.  M.  Irving,  genera!  contractors;  W. 
Potter,  master  painters;  W.  E.  I'Jamsay.  manufacturers  of 
building  materials;  J.  J.  Roberts.  c;irpenters  and  mill  work- 
ers; J.  v..  \\'alsh.  sanitary  and  heating  engineers. 

Last  year  saw  the  completion  in  \'ictoria.  15. C.  of  the 
Northwest  sewer.  It  was  started  on  December  ,s.  i;m:;.  .md 
finished  on  October  26  last,  at  a  cost  of  $389,50.!.  or  $75.ooo 
less  than  the  estimate.  Its  length  is  16,578  feet  and  of  this, 
7,449  feet  is  in  tunnel.  (i,:j90  feet  of  it  through  solid  rock. 
.Xnother  municipal  undertaking  carried  out  during  1916  was 
(he  extension  of  the  high  pressure  water  system  to  take  ad- 
vantage of  the  additional  pressure  provided  by  the  Sooke 
waterworks.  The  cost  was  $14,320,  and  the  connection  was 
made  by  a  12-inch  cast-iron  pipe.  In  addition  to  sewer  ex- 
tensions and  the  usual  maintenance  work,  the  city  engineer's 
department  has  had  to  give  considerable  attention  to  Ross 
Bay  seawall,  which  was  severely  damaged  in  the  heavy 
storms  of  last  winter.  Very  extensive  alterations  have  been 
elfected,  and  those  improvements  have  to  be  protected  by 
a  toe  of  rock,  siniilar  to  the  new  breakwater,  this  work  now 
beiii.g  ill  hand. 


Contracts  Department 


News    of   Special   Interest   to  Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Chatham,  Ont. 

WOrk  will  l)c  .-.taricil  laily  in  tlic  year 
on  llu'  layinK  of  water  mains  from  St. 
llair  Street  to  City  Limits.  1,()50  ft.; 
from  City  Limits  to  River  Cros.sin}^. 
l.lll  ft.,  and  from  River  Crossing  to 
lointini;  ;tOO  ft.  13-ineh  vitrified  tile. 
Clerk.  .1.  <.'.  Weir.  Harrison  Hall. 

Exeter.  Oht. 

I'he  Town  Couneil  plans  to  .tjet  esti- 
mate on  cost  <if  pavement  to  he  laid  on 
Main  Street.    Reeve.  P>.  W.  F.  lieavers. 

Hamilton,  Ont. 

The  layinsj;  of  a  700-ft.  sewer  to  cost 
■St.OOit  is  heinij;  considered  by  the  City 
i"oimcil.  Plans  and  specifications  with 
the  city  engineer,  K.  R.  Gray.  City  Hall. 

London,  Ont. 

Asphalt  paviMiKMits  on  .Vdelaide. 
inKton.  and   Richnumd  .Streets,  to  coal 
$t;n.()00,  are  contemplated.    Engineer,  IT. 
A.  iirazier.  City  Hall. 

Tenders  will  be  called  about  I'eb.  l.Mli 
for  the  purciiase  of  sewer  pipes.  Engi- 
neer. H.  A.  Urazier.  Citj'  Hall,  is  prcpar 
ing  plans. 

The  Utilities  Commission  ;irc  con- 
-iderinp  the  laj'ing  of  new  water  mains 
in  the  spring  and  will  be  in  the  market 
shortly  for  cast  iron  j)i|)ing.  E.  V.  Bu- 
chanan. City  Hall,  general  manager. 

Tenders  are  to  be  called  about  Feb- 
ruary l.ith  for  the  laying  of  .'iO.OOO  sq. 
>  <U.  I  if  asphalt  ])avcments. 

Metcalfe,  Ont. 

.\  by-law  has  been  submitted  for  the 
l.iying  of  cement  sidewalks  here.  En- 
vineer,  F.  Stidwell,  C.E.,  Fifth  Avenue, 
Cornwall,  Ont. 

Toronto.  Ont. 

W  orks  CVfmmittee  has  requested  Cf)m- 
missioner  Harris  to  prepare  report  re  ad- 
dition of  activated  sludge  unit  to  sewage 
disposal  plant  on  Morley  Avenue. 

Works  Commissioner  R.  C.  Harris  has 
recommendetl.  at  a  cost  of  $20, .500,  a 
-iewer  on  west  side  of  Don  Esplanade, 
from  Eastern  Avenue  to  Wilton  Avenue. 
Secretary,  T.  McQueen. 

The  Ontario  Railway  and  Municii)al 
r.oard  has  approved  of  the  by-laws  pre- 
pared in  connection  with  water  supply  to 
York  Township,  connecting  with  City  of 
Toronto  mains.  Contracts  for  work  not 
yet  awarded.  Engineer,  Frank  Barber, 
.■)7  .\delaide  East. 

Time  tor  receiving  tenders  for  the  in- 
stallat  ion  of  a  40,000,000  imperial  gallon 
.entrifugal  pump  has  been  extended  to 
lanuary  .'!Oth.  Plans,  etc.,  at  Room  6. 
City  Hall.    Secretary,  T.  McQueen 


Railroads,  Bridges  and  Wharves 

Toronto,  Ont. 

The  Tf>dmorden  Ratepayers'  Associa- 
tion advocate  the  extension  of  Pape  Ave. 


to  l.i'aside  and  Ihe  erection  nl  bridge 
inor  the  Don  River. 

Winnipeg,  Man. 

The  Transcoiia  I'.li  i  l  ric  l\ailvvay  Com 
pany  has  mride  api'l" 'ii  "m  for  incor- 
poration. Moran,  Amln  s.  .n  &  Guy.  402 
Electric  Railway  t  li.iniln  rs.  are  solicit- 
ors. Work  will  start  in  the  spring  for 
liiie  to  be  in  operation  in  tlic  fall. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

The  Ottawa  Contracting  Coiiipaiiy, 
Ottawa,  Ont.,  have  been  awardecl  llie 
general  contract  for  the  building  of  a 
wharf  to  cost  $4, .500.  The  above  work 
will  be  started  as  soon  as  ice  is  solid 
enough  to  hold  machinery. 

Public  Buildings,  Churches 
and  Schools 

Beloeil  Village,  Que. 

Tlu-  crccli(jn  of  a  school  to  cost'  $13,- 
000  is  being  considered.  Secretary-Trea- 
surer, J.  P.  M.  Menard. 

Chambly  Village,  Que. 

The  erection  of  a  school  to  cost  •$;!,- 
000  is  considered.  Secretary-Treasurer, 
Geo.  S.  Wallis.  Chambly  Canton. 

Fort  William,  Ont. 

The  by-law  for  the  erection  of  a  col- 
legiate has  been  passed. 

Glace  Bay,  Ont. 

i'laiis  for  tltc  erection  of  a  school  to 
cost  .iilT.OOO  are  nearly  completed.  Ten- 
ders will  be  called  about  January  20th. 
Secretary-Treasurer,  Neil  McNeil.  Ar- 
ohitcct.  Jos.  H.  Morley.  Buildiii-  will 
lie  of  frame  construction,  concrete  lHuud- 
ation. 

Hamilton,  Ont. 

The  (_'ity  (/oiiiicil  contemplate  the  erec- 
tion of  a  pavilion  of  one  storey,  frame 
construction  to  cost  .$15,000. 

The  City  Couficil  are  considering  the 
erection  of  a  number  of  buil(lm^s  dt  cme 
storey,  frame  construction,  at  Wdliassa 
Park.  Chairman  of  Parks  Board,  Geo. 
Wild,  559  Barton  E. 

Kitchener,  Ont. 

Chief  Inspector  Ross  of  the  fust  (Xfice 
Department,  has  recommended  the  en- 
largejnent  of  the  present  Post  Office; 
also  addition  to  buildings  at  station. 

Lennoxville,  Que. 

The  general  contractor,  John  Quinlan 
&.  Company,  4414  St.  Catherine  West. 
Montreal,  will  buy  freight  elevator  and 
the  commission  will  buy  seating  and 
desks  for  the  new  school  to  cost  $2:^5,000 
which  is  being  erected  by  the  Bishop's 
School  Corp.  K.  G.  Rea,  Beaver  Hall 
Hill,  Montreal,  architect. 

Montreal,  Que. 

The  Quebec  Legislature  has  authorized 
the  Tres  Saint  Redemteur  Congregation 
to  raise  money  to  build  a  church  and 


pi;csl)ytery  to  cost  .$200,000.  Architect 
will  be  appointed. 

Mt.  Dennis,  Ont. 

School  Section  No.  28  contemplates 
atlding  two^  or  three  rooms  to  school 
building.     Chairman,  Jas.  Syme. 

Ottawa,  Ont. 

The  erection  of  a  school  is  being  C(jii- 
sidered  by  the  Public  School  Board.  222 
(iilmour  Street.  Crawford  Ross  is  sec- 
retary-treasurer. 

The  renovation  of  the  Holy  Trinity 
(  hurch  is  contemplated.  Rector,  Rev. 
I^obt.  JefTerson. 

Pembroke,  Ont. 

The  School  Board  will  purchase  150 
single  desks  for  the  new  school  beiiii; 
erected  to  cost  $50,000.  Architect,  \V. 
C.  Keighley,  Grand  Trunk  Building. 
General  contractor,  H.  P.  Beck,  18  Wood- 
lawn  Avenue,  Ottawa. 

Pointe  au  Pic,  Que. 

Tenders  are  received  to  January  1!)  liy 
Kev.  J.  B.  Boivin  for  the  erection  of  a 
church  and  presbytery;  frame  and  brick 
construction.  J.  P.  Ouellet,  28  St.  Fa- 
mille  Street,  Quebec,  architect, 

Quebec,  Que. 

The    Ro  man    Catholic    School  Board 
are  considering  the  erection  of  an  an- 
nex to  the  St.  Joseph  .Academy.  Sec- 
retary-treasurer, A.  C.  Taschercau. 
St.  Hyacinthe,  Que. 

In  connection  with  the  erection  of  a 
tiiree-storey  school,  plastic  brick  con- 
struction, to  cost  $25,000,  by  the  Roman 
Catholic  School  Commissioners,  the 
probable  general  contractors  will'  be 
Paquette  &  Godhout.  Blackboards  are 
included  in  general  contract.  Commis- 
sion buys  seating  and  desks. 
St.  Michel  des  Saints,  Que. 

Erection  of  a  school  to  cost  $;!,t)00  is 
contemplated.  Rev.  J.  O.  Frechette, 
secretary-treasurer. 

Sarnia,  Ont. 

The  Board  of  Education  are  consider- 
ing addition  to  Collegiate  and  to  Con- 
federation Street  School.  Geo.  Proctor 
is  chairman  of  the  Building  Committee. 

Sydney  Mines,  N.S. 

The  erection  of  a  school  to  cost  about 
,$20,000  is  contemplated  here.  A.  C.  Mc- 
("ormick  is  chairman. 

The  Town  ^  Council  are  considering 
the  erection  o'f  a  fire  hall  and  stable  to 
cost  $4,000.  Work  to  start  with  stable 
portion  first.    Clerk,  D.  C.  McDonald. 

Vaudreuil,  Que. 

The  erection  of  a  school  to  cost  $3,- 
800  is  contemplated  here  by  the  Dorion 
.School  Board.  J.  B.  A.  Favrean,  N.P.. 
is  secretary-treasurer. 

West  Hill,  Ont. 

The  erection  of  a  new  school  is  being- 
considered  by  the  Public  School  Section 
No.  7.  Township  of  Scarboro.  H.  West- 
ney,  ^^'■est  Hill,  Secretary. 


]  aiuiary   1  i ,   I  '.t  I  i 


THE   CONTRACT  RECORD 


Westmount,  Que. 

The  Notre  Dame  De  Grace  West 
School  Board  are  considerino-  tlie  erec- 
tion of  a  school,  to  cost  iFlO.OOO.  The 
secretary-treasurer  is  James  Black,  P.O. 
l>ox  2rA.  Montreal. 

West  St.  John,  N.B. 

Plans  are  being  prepared  for  a  school 
1(1  be  erected  by  the  Lancaster  School 
Hoard  to  cost  $25,000.  Architect,  F.  Neil 
lirodie,  42  Princess  Street,  St.  John.  Sec- 
retary-treasurer, W.  O.  Dunham,  0  Duf- 
fcrin  Row.  W.E. 

Windsor,  Que. 

The  erection  of  a  school  to  cost  .$7, 000 
is  being  considered  here.  The  secretary- 
treasurer  is  Nap.  Rousseau. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  (lie  changes 
being  made  to  hospital  for  city  council 
to  cost  $5,000: — Office  fixtures.  Office 
Specialty  Co.,  47  Spadina  Ave.,  $3,000; 
furniture,  Hoodless  Furniture  Co.,  61 
King  Street  West,  $3,000.  Balance  of 
trades  not  let  yet.  Architects,  Stewart 
&  Witton,  7  Hughson  Street  -S. 

St.  Damase,  Que. 

Labbe  &  Roberge,  Ste.  Marie,  Co. 
Beauce,  have  been  awarded  the  general 
contract  for  the  erection  of  a  church  to 
ccist  $41,:i50.  Architect,  P.  Levesque,  115 
St.  John  .Street.  Quebec.  Work  will 
start  in  the  spring. 

Three  Rivers,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  building 
of  a  two-storey  concrete  block  construc- 
tion school  for  the  Roman  Catholic 
School  Board: — Masonry.  Paul  Duni- 
oulin.  Rue  Hertel;  carpentry,  plastering 
and  painting,  .general  contractor.  Nap. 
( hiillemette,  77'  Bonaventure  Street; 
plumbing,    Chas.     Hamelin    &  Fils. 

<  )livier  .Street.  Contractors  will  furnish 
their  own  material.  The  Roman' Cath- 
olic Commission  has  not  yet  purchased 
lilackboards  and  seating  for  400  pui)ils. 
Work  has  been  stopped  temporarily. 
.Secretary.  .Vrthur  'Pelivcau. 

Work  has  started  on  a  school  to  be 
erected  f()r  the  1-ioman  Catholic  .School 
("ommission  to  cost  $60,000.  The'  fol- 
b  I  wing  contracts  have  been  awarded: — 
Carpentry,  plastering  and  painting,  No- 
hert,  Dugre  &  Arsenault  Ltd.,  St.  Maur- 
ice Street;  electrical  work,  North  .Shore 

<  'o.,  Ltd.  Commission  will  l)uy  black  ■ 
Iiiiards  and  sealing  to  accommodate  600 
impiL.  Secretary,  Arthur  Peliveau.  .Ar- 
chitects, \,selin  &  Brosseau,  177  Noire 
Dame  .Street. 

The  folhjwing  contracts  have  been  let 
ill  connection  with  the  work  on  the 
academy  for  the  Roman  Catholic  School 
Commission  to  cost  $1 50,000:— Roofing 
and  heating.  Nap.  Deschemes,  Des  Forges 
Street;  plastering  and  painting,  Anselme 
Dube,  13  Bellefeuille  Street,  general  con- 
tractor. Seating  and  blackboards  to  ac- 
commodate 600  pupils  arc  yet  to  be  pur- 
chased by  the  commission,  .'\rciiitecls. 
Asselin  &  Brousscau,  174  Notre  Dame 
Street.     Secretary.  .Arthur  I'cliveau. 

Business  Buildings  and  Indus- 
trial Plants 

Delburne,  Alta. 

Plans  for  the  erection  ol  a  cjne-storey 
.  1  eatiic  rv  for  the  Edmonton  City  Dairy, 
siiMtlH.ma  Road,   Edmonton,  arc  com- 


pleted. W.  W.  Prevey,  Edmonton,  is 
architect  and  manager.  Building  com- 
mission, Wm.  Prevey  and  W.  J.  Carlaw, 
Edmonton.  Building  will  start  early  in 
the  spring  and  be  finished  by  May.  Com- 
pany will  purchase  necessary  machinery 
and  material. 

Edmonton,  Alta. 

Plans  are  being  considered  lor  the 
erection  of  a  three-sturey,  frame  con- 
.struction  bottling  factory  for  Mahar 
Liquids  Ltd.,  10014-102a  Ave.  E.  J.  Ma- 
har, 10014-103a  Ave.  is  president.  Ar- 
chitect not  yet  chosen. 

Grandmere,  Que. 

The  plumbing-  and  heating  for  the 
bank,  store  and  residence  to  cost  $45,- 
000  being  .erected  by  La  Banque  Na- 
lionale,  Quebec,  will  likely  be  done  by 
day  labor.  General  manager,  N.  Lavoie. 
Architects,  Tanguay  &  Lebon,  20  d'Ai.g- 
nillon  Street.  Building  will  be  of  stone 
and  brick  construction,  concrete  founda- 
tion. 

Grimsby,  Ont. 

A  vote  will  be  taken  on  January  IStli 
to  loan  $6,000  to  the  Metal  Craft  Com- 
pany, Ltd.,  for  the  erection  of  a  factory 
to  cost  $5,000.  $3,000  will  be  expended 
on  machinery  for  making  steel  pressed 
goods. 

Hamilton,  Ont. 

Work  will  be  started  under  the  super- 
vision of  H.  E.  Whittenberger,  Union 
.Station,  Toronto,  on  the  erection  of  a 
new  office  and  freight  sheds  to  cost 
$.30,000,  for  the  Grand  Trunk  Railway. 

Plans  for  alteration  to  hotel  for  apart 
nients.  to  cost  $10,000,  for  Miss  Annie 
Edwards,  216  Jackson  Street  North,  are 
l^repared;  Stewart  &  Witton,  7  Hughson 
South,  arc  architects;  three  storeys,  ;!()  x 
60. 

Ottawa,  Ont. 

_  The  Bank  of  Ottawa,  116  Wellington 
Street,  contemplate  the  remodelling  of 
a  building  for  banking  purposes. 

Port  Colborne,  Ont. 

Plans  are  in  progress  for  the  erection 
of  storehouse,  bank  offices  and  ice  house 
by  the  Canada  Steamship  Line.  .Vrchi- 
lect,  C.  M.  Borter,  Main  Street,  Niagara 
I'alls,  Ont. 

Springfield,  Ont. 

It  is  understood  that  W.  C.  Kecliiilu  bl 
will  rebuild  his  hotel,  recently  desi roved 
1>\-  fire. 

St.  John,  N.B. 

Plans  are  in  progress  foi'  the  remodel- 
ling of  a  theatre  owned  by  J.  M.  Frank- 
lin. Halifax;  cost  .$4,000.  Architect,  F. 
Neil  Brodie,  42  I'rincess  Street. 

Sydney  Mines,  N.S. 

The  erection  of  a  store  and  residence 
to  cost  $8,000  is  being  considered  here 
by  Capt.  .'\rsenault.  Little  Bras  d'Or. 
N.S..  and  Ed.  Christie,  Court  .Street, 
North  Sydney. 

Toronto,  Ont. 

Plans  are  being  drawn  for  addition  to 
the  factory  of  the  William  Davies  Com- 
pany. 521  Front  Street  E.  General  con- 
tractors. Wells  Bros,  of  Canada,  9() 
Ciould  Street.  Building  will  be  of  brick 
conslniction. 

Victoria,  B.C. 

McCarter  Bros,  arc  al)oul  to  rebuild 
shingle  mill  to  cost  $10,000.  Work  will 
likely  be  done  by  day  labor. 

West  Vancouver,  B.C. 

Work   will   start    in    iiiiddh-   of  Janu- 


ary by  day  labor  on  the  erection  of  frame 
office,  store  and  five  cottages  for  the 
Great  Northern  Salmon  Company. 

Windsor,  Ont. 

The  Dickie  Construction  Company. 
Kyrie  BIdg.,  Toronto,  are  open  to  re- 
ceive tenders  on  all  trades  for  office 
building  to  be  erected  for  the  Huron  & 
Tu-ie  Mortgage  Corp.  of  London.  Ar- 
chitects, Watt  &  Blackwell,  Bank  of 
Toronto  Bldg.,  London. 

Winnipeg,  Man. 

Tenders  will  be  called  in  the  si)ring 
for  the  erection  of  a  paper  mill  to  cost 
$500,000,  by  J.  D.  McArthur,  McArthur 
Block. 

The    Lnperial    Ele\ator   and  Lumber 
Company,  Grain  Exchange  Building,  has 
been  capitalized  at  $1,000,000,  and  plan  to 
Tniild  elevators  throughout  Southern  Al 
berta. 

Weston.  Ont, 

The  Canada  L'ycle  and  Motor  Com- 
r)any,  Ltd.,  Weston  Road  and  Duft'eriii 
.Street,  are  considerin.g  the  erection  of  a 
factory  building.  Company  have  received 
li-xed  assessment  from  Township  Council. 

CONTRACTS  AWARDED 

Brandon,  Man. 

the  general  contract  for  the  erection 
of  a  garage  to  cost  $9,500,  for  Dennison 
P)ros.,  141  Seventh  .Street,  has  been 
awarded  to  E.  Willows,  2047  Victoria 
.\venue. 

Ford  City,  Ont. 

The  contract  for  the  roofing  (jn  the 
addition  which  is  being  made  to  the 
factory  of  the  Ford  Motor  Company,  has 
been  let  to  Pennington  &  Brian,  47  Sand- 
wich Street  West,  Windsor.  W^ells  &: 
Gray,  Bank  of  Commerce  Bldg..  Wind- 
sor, are  .general  contractor.'^. 

Hagersville,  Ont. 

The  contract  for  ])]umbing  and  beat- 
ing for  the  new  l)ank  building  being 
erected  by  the  Bank  of  ]-lamilton  at  a 
cost  of  $10,000,  has  l)een  awarded  to  \\'. 
J.  Walsh,  315  King  St.  F..  Cieneral  con- 
tractors, Geo.  Frid  Bros..  Bank  nf  TTani- 
illon  Bldg.,  Hamilton.  Ont.  .\reliilecl. 
G.  Hiitton.  Bank  of  Jianiilton  linildnig, 
Hamilton,  r)nt. 

Hamilton,  Ont. 

The  general  conlraet  for  wcirk  on  a 
warehouse,  one  storey,  steel  and  brick- 
construction,  being  creeled  for  C.  Miles. 
'.(5  King  St.  E.,  has  been  awarded  to  II. 
C.  Gummo.  ]5  Tuckett  Street.  ()wner 
will  receive  all   lenders   for  snl)  trades. 

Munson,  Alta. 

In  connection  with  the  building  of  an 
elevator  to  cost  $!t.ooo  for  the  .\lberta 
h'armers'  Co-(_)])crative  l''levator  Com- 
pany, :i30  Lougheed  Bldg.,  Calgary,  the 
followin.g  contracts  have  been  let: — 
Lumber,  Perkins  Lumber  Co.:  machin- 
ery, Manitoba  Bridge  ^  Iron  Works. 
Ltd:,  Logan  Axe.  Winnipe.g;  en.gines, 
Canadian  Fairbanks-Morse  Co.,  525-811i 
.Ave.  West,  Calgary;  scales.  Borrow. 
Stewart  &  Milne;  hardware.  Wood,  Val- 
lance  &  Adams  Ltd.,  Ilth  .\ve.  F...  Cal- 
;;ary. 

Ottawa,  Ont. 

In  connection  with  erection  of  stores 
and  apartments  on  Bank  Street  for  Leon 
Beligorsky,  351  Chapel  Street,  to  cost 
$26,000,  the  following  contracts  have 
been  let: — Roofin.g,  Jno.  Carnochan,  5th 
Ave.;  electrical  work,  Mr.  .Swartz,  care 
of    Supt.  J.  S.   Wilson;     plastering,  P. 
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licuiiprc,  Ki  Hcney  Street.  I'aiiuin^  will 
l>c  Uuiic  l>y  clay  labor. 

The  following  contracts  liavc  Uccu 
.itsanlcd  in  coinuction  with  the  erection 
•  I  a  store  anil  residence  on  I'leiwow  .\ve.. 
!■)  T.  J.  Sonierville.  4.'>  Driveway  West:— 
riectrical  work.  ("has.  I'resliy,  K!S  Irv- 
ing Ave.,  material  purchased:  i)luml)iii{;. 
riios.  Watters.  HI  Hell,  some  material 
purcha-icd 

Quebec,  Que. 

The  lidlowinj;  contracts  have  been 
.1  warded  in  connectii)n  with  the  erection 
.>i  a  store  and  rositlence  lor  J.  A.  The- 
l>ergc  &  Co..  800  St.  \  alier: — Masonry,  J. 
«"hevalier,  44  Renand  .\ve.:  car|)entry. 
I).  Maranda.  St.  \  alier  St.  Owner 
will  also  snh-lct  roofing.  plnnihinK.  heat- 
mg  and  electrical  work.  Buiidinj*'  will 
l>e  three  storeys,  frame  and  brick  con- 
-I  motion. 

Renfrew,  Ont. 

Tile  ,v;eneral  contract  in  connection 
with  the  bnildinii  of  a  business  i)!ock  for 
the  jantieson  Meat  C'ompanj-  has  been 
awarded  to  M.  J.  O'Brien.  Raglan  Street. 

B.  Evans  Parry,  Ottawa  Bank  Bidg..  ar 
chitcct.    Work  to  start  this  month. 

Sydney.  N.S. 

11.  Koppers  Co..  I'illsburgli,  has  been 
a\varde<l  the  general  contract  for  the 
building  of  a  coke  oven  plant  to  cosi 
$4,000,000  for  the  Dominion  Iron  &  Steel 
Co.,  Georges  River.  Cement,  brick,  etc., 
>vill  be  recpiired.  H.  J.  McCann.  purchas- 
ing agent. 

Toronto,  Ont. 

The  walls  are  about  up  of  the  oflice 
and  warehouse  for.Wm.  Long,  400  Yonge 
Street;  contract  for  store  fronts  has 
l>een  let  to  H.  J.  St.  Clair  Company,  69 
Vonge  Street  Arcade.    The  architect  is 

C.  J.  Gibson,  .">.■?  Yonge  Street. 

The  contract  for  the  radial  brick  chim- 
ney for  the  addition  to  the  VVm.  Wrig- 
le}-,  Jr.  Company's  factory  on  Carlavi- 
.Ave.,  has  been  awarded  to  the  C'ustodis 
Canadian  Chimney  Co.,  Confederation 
Life  Building.  Track  &  Perrine,  808 
Lumsden  Bld.g.,  are  architects. 

Work  has  been  started  on  a  garage 
i.»  cost  .$:{,7.")0:  S.  Young,  Jr.,  ai.')  Mclita 
Street,  general  contractor;  brick  con- 
•'truction,  concrete  floors. 

The  general  contract  for  the  addition 
being  made  to  the  factory  of  Forgings 
Ltd.,  27  Atlantic  Ave.,  to  cost  $:i,500,  has 
been  awarded  to  Roger  Miller  &  Sons, 
Lnmsden  Bldg. 

Windsor.  Ont. 

The  foundation  has  been  started  for 
the  new  warehouse  and  platform  for  the 
-Maxwell  Motor  Co.,  19  Pitt  St.  E.,  to 
cf.st  $3,300.  Abbott  &  Gray  are  general 
contractors.  There  will  be  no  sub-con- 
tracts. Platform  ."500  ft.  long,  all  frame, 
part  of  which  will  be  enclosed  for  ware- 
house. 


Residences 

Hamilton,  Ont. 

Plans  are  being  received  for  the  erec- 
tion of  a  residence  for  X.  Craig,  45  So 
phia  Street  South,  to  cost  $4,000.  Build- 
ing wdl  be  two  storeys,  brick  construe 
tion.  E.  B.  Patterson,  14:j  VVentworth 
Xorth,  is  architect.  Owner  will  receive 
separate  tenders  on  all  trades. 

Mildmay.  Ont. 

Plans  will  be  prepared  for  the  erection 
of  a  residence,  to  cost  $3,000,  by  Joseph 
Kenkcl. 


Ottawa.  Ont. 

Tenders  are  now  being  received  by  llic 
owner,  K.  .Spence,  b'oster  Street,  lui- 
niasonr\,  electrical  work,  i)lumbing,  heat- 
ing, plastering,  and  i)aiiiting  on  a  ^l/j 
storev  brick  veneer  residence,  to  cf)Sl: 
$."),()00. 

Tile  I'l'eclion  of  an  a))artnunt  lionse  to 
be  creeled  in  the  spring  is  contemplaled 
b\  Leon  I'etigorsky,        Chapel  .Street. 

Oakland  Land  Company,  nil  Bank 
Street,  arc  considering  the  erection  of  a 
residence,  to  cost  $4..'>00.  Manager.  \V.  J. 
.Spratl,  :!07  Sunnyside  .\vcnnc. 

Stratford,  Ont. 

renders  are  called  for  the  erection  of  .i 
residence  for  S.  M.  Donaldson,  to  cost 
.1;10,000.  Watt  &  Blackwell,  liank  of  To- 
ronto, London,  Ont.,  architects.  ]3nil(l- 
ing  will  be  two  storeys;  tapestry  Ijrick 
(•iiiistructioii. 

Sutton,  Que. 

J.  T.  l^alston  is  considering  the  erec- 
tion of  a  residence  to  cost  $3,000.  Work 
(vill  ))robably  start  in  the  spring. 

Sydney  Mines,  N.S. 

The  erection  of  four  residences,  to  cost 
$l,.")00  each,  is  being  consi<lcre(l  \>y  Ciias. 
l-iyton,  Atlantic  Street. 

Toronto,  Ont. 

I'lans  have  been  drawn  for  four  resi- 
liences and  four  garages,  to  cost  $10,000, 
to  l)e  erected  l)v  H.  J.  Barron,  9  Windsor 
.\venue,  who  is  ready  for  prices  on  brick. 
luml)er,  hot  water  heating;  also  tenders 
on  all  trades.  Residences  to  be  two 
storeys  and  basement,  brick  construc- 
tion. 

J.  G.  Dixon,  1038  St.  Clair  Avenue,  is 
considering  the  erection  of  apartments, 
to  cost  $15,000, 

The  erection  of  six  residences,  to  cost 
$5,000  each,  is  being  considered  by  Cox 

Cunmiings,  Canada  Life  f^uilding. 

I'lans  have  l)een  drawn  for  a  pair  cA 
residences,  to  cost  $5,000,  for  Mrs.  L. 
Hell,  1564  Davenport  Road.  Owner  will 
h  i  all  trades  and  work  will  start  shortly. 
T.iiilding  will  be  two  and  one-half  stor- 
eys, brick  construction. 

Work  will  start  soon  on  the  two  resi- 
dences to  be  erected  by  S.  B.  Green.  40 
Woodside  Avenue;  cost  $3,500  each; 
■I'/y  storeys,  brick  construction. 

The  Grafton  Homes  (  orporatiun  con- 
template the  erection  of  ajjartments,  to 
cost  $100,000,  to  accommodate  about  50 
families.  Mr.  W.  J.  Gage  has  df)nate(l 
this  sum  for  the  erection  of  this  hiiildiiig, 
to  be  rented  without  profit  to  widows  of 
soldiers. 

Windsor,  Ont. 

Merrill  .System  Company,  :i()4  Broad- 
way Market  Building,  Detroit,  Mich.,  are 
considering  the  erection  of  twenty  apart- 
ment building,  to  cost  $50,000.  Alexan- 
der &  Callridge,  1  Ouellette  Avenue,  will 
look  after  the  tenders  and  contracts. 

CONTRACTS  AWARDED. 

Hamilton.  Ont. 

The  sub-contract  for  nainting  for  the 
four  residences,  to  cost  $2,500  each,  being 
erected  by  George  Webb,  13G  Stintson 
.Street,  has  been  awarded  to  A.  Tulle}-. 
l.iO  Er\c  Avenue. 

The  following  sub-contracts  have  been 
let  in  connection  with  the  building  of 
two  residences,  to  cost  $2,500  each,  by 
Lewis  &  Mideley,  25  Lottridge  Street: 
Plumbing,  H.  Morrison,  136  Burton  St.; 
plastering,  J.  Mainon,  97  Barnsdale  N. 

Montreal,  Que. 

In  connection  with  the  building  of  ;i 


resilience,  to  cost  $14,000,  Pare  Lalon- 
taine,  of  which  J.  Edgar  Prairie,  502  St. 
Catherine  h'ast,  is  architect,  the  follow- 
in.g  sub-contracts  ha\e  been  let:  Electri- 
cal work,  Canada  I'.lectric  Company,  48 
lieaver  Hall  Hill:  ]dastering,  O.  Morin, 
5(')8  Cartier  Street. 

Ottawa,  Ont. 

Tlie  general  contract  for  the  addition 
to  be  made  to  the  residence  owned  by 
.\lex.  Hill,  110  Wellington  Street,  on 
Laurier  Avenue,  has  been  awarded  to 
diaries  Holbrook  &  Son,  425  Somerset 
St.  .Architect,  James  Mather,  110  Well- 
ington Street. 

Quebec,  Que. 

The  contracts    for    roofm.g,  electrical 
work,  i)luinbing,  and  lieating  in  connec 
lion  with  the  erection  of  five  residences. 

10  cost  $20,000,  for  M.  Cauchon,  309  Rich- 
ardson, have  been  awarded  to  C.  Leng 
ban  &  Son,  57-59  St.  Claire  Street.  Paint 
ing  will  be  done  by  owner.    Buildings  to 
be  three  storeys  and  of  stone  constnu- 
tion. 

Windsor.  Ont. 

Simon  Meretsky,  24  Assumption,  has 
let  the  .general  contract  to  John  Hoff- 
man, 71  McEwan  Avenue,  for  razing  the 
old  building  ;ind  erecting  a  $6,000  resi- 
dence here.  General  contractor  will  also 
carry  out  the  masonry,  carpentry,  am! 
roofing.  Owner  and  general  contractor 
will  let  other  contracts  later. 

Windsor  Mills,  Que. 

The  sub-contracts  for  i)lumbing  and 
heating  in  connection  with  the  erection 
of  a  residence  and  gara.ge,  to  cost  $15,000, 
for  1".  J.  Campbell,  has  been  awarded  to 
M.  Lemarre.  Windsor  Mills.  McVicar  K 
Pleriot.  104  Union  Avenue,  Montreal,  ar- 
chitects. 

Power  Plants,  Electricity  and 
Telephones 

Delaware,  Ont. 

The' by-law  for  a  hydro  system,  to  cost 
$5,000,  for  the  Township  of  Delaware, 
lias  been  carried.  AVork  will  be  startei! 
in  the  spring.    J.  11.  Matthews- is  clerk'. 

Greenfield  Park,  Que. 

Tenders  will  be  recei\ed  by  ii.  I-  -Ml 
vvright,  secretary-treasurer,  until  5  ]).ni. 
lanuary  11th  for  the  preparation  of  plans 
and  si>ecifications  and  for  supervision  of 
work  for  the  installation  of  a  system  of 
electric  lighting  in  the  town. 

011  Springs,  Ont. 

The  by-law  has  been  carried  or  a  hidro 
system,  to  cost  $10,000.  Plans  will  be 
prepared  by  the  Hydro  Commission,  and 
work  will  start  in  the  spring.  D.  P.  Sisk 
is  clerk. 

Sydney,  N.S. 

The  Dominion  Iron  and  .Steel  Com 
pany  contemplates  the  purchase  of  ;t 
;3,00()  kilowatt  electric  unit  complete;  also 
water  lube  boilers  of  3,000  h.p.  for  their 
mines  at  Wabana,  NHd,  A  large  (|uantit>' 
of  other  ei|uipment  will  be  purchased.  In 
all  about  $1,000,000  will  be  expended. 


Fires 

Athabasca  Landing,  Alta. 

.Store  owned  by  Revillon  Freres  was 
completely  destroyed  by  tire.  Loss 
$10,000. 

Brandon,  Man. 

The  buildings  of  the  Brandon  Machin- 
ery and  Implement  Works,  destroyed. 
Loss,  .$25,000. 
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Fonthill,  Ont. 

The  building  and  contents  of  A.  Mc- 
Glashen's  residence  were  destroyed  by 
lire.    Loss,  $6,000. 

Gait.  Ont. 

The  factory  of  the  Crown  Hat  Com- 
pany, Ltd.,  95  Water  Street  North,  was 
destroyed  by  fire.    Loss,  $35,000. 

Hamilton.  Ont. 

The  plant  of  the  National  Machinery 
.Supply  Company,  Ltd.,  Wellington  Street 
North,  was  destroyed  by  (ire.  Estimated 
loss,  $20,000. 

Ottawa.  Ont. 

A  crockery  store  owned  by  Parsons  & 
Co.,  575  Bank  Street,  burned.  Loss, 
$.'i,000.  Repairs  to  be  made  at  once  to 
top  floor  and  roof. 

The  loss  of  $3,000  was  sustained  owin;.; 
to  a  tire  at  a  store  at  'JI'J  Wellin.gton  St. 
riie  store  was  owned  by  the  Canadian 
Pacific  Railway  and  occupied  by  E. 
I  'roulx.  barber. 

A  loss  of  .i;:'.,oiMi  was  sustained  by  lire 
to  a  residencr  mwiuiI  l)y  /\.  1'-.  Honey- 
well, Castle  Buildin;-;. 

Plessisville,  Que. 

i\  loss  of  $1(1,0(1(1  was  sustained  when 
lire  destroyed  the  >iMre  and  flats  belon.t^- 
ing  to  M.  Beadet. 

Preston,  Ont. 

The  erection  shop  and  metal  working 
building  of  the  Preston  Car  and  Coach 
Company  were  completely  destroyed  by 
lire.  Loss  about  $150,000.  New  build- 
ings will  be  erected  shortly. 

Quebec,  Que. 

A  fire  loss  of  $125,000  was  sustained  Ijy 
a  warehouse  belonging  to  J.  B.  Rcnaud 
&  Co.,  126  St.  Paul  Street  and  A.  J.  Tur- 
cotte  &  Sons.  76  St.  Paul  Street. 

A  loss  of  $100,000  was  sustained  by  lire 
to  stores,  etc.,  owned  by  Arthur  Tardif, 
1216  St.  Valier,  and  Eng.  Julien  Com- 
pany, 1200  St.  Valier. 

Seven  Islands,  Que. 

A  church,  convent,  and  palace^  here 
were  destroyed  by  lire.  Curate.  Father 
Vincent.    Loss,  $40,000. 

Shakespeare,  Ont. 

.\  business  block  belonging  to  John 
Steadelman  was  destroyed  by  fire.  The 
block  contained  the  Standard  P.ank,  a 
liarber  shop,  a  wagon  shop,  and  a  black- 
smith shop. 

Spirit  River,  Ont. 

The  following  places  were  destroyed 
by  fire:  Hotel,  owned  by  Mr.  Haling,  loss 
$3,500;  pool  room,  James  .'\sh,  $3,500; 
bowling  alley,  loss  $4,500. 

Spirit  River,  Alta. 

The  store  of  the  Pope  Hardware  C  om- 
pany was  completely  destroyed  l)y  lire. 
Loss,  $15,000. 

Springfield,  Ont. 

Hotel  belonging  to  VV.  C  .  Ueitclilield 
was  completely  destroyed  by  lire. 

St.  Catharines.  Ont.  . 

.-\  loss  o  f  $(i.500  was  sustained  lire 
to  residence  and  oftice  owned  by  Great 
North  Western  Telegraph  Company. 

St.  Ferdinand  de  Halifax,  Que. 

\n  asylum  owned  by  llie  Sisters  of 
Charity,  1  St.  Olivier  Street,  Quebec, 
and  four  other  buildings  were  destroyed 
by  fire.    Approximate  loss,  $100,000. 

St.  John,  N.B. 

.'V  cigar  factory  owned    !)>•  i- 


Isaacs,  80-84  Princess  Street,  was  dam- 
aged by  fire.    Loss  about  $5,000.  - 

Stouffville,  Ont. 

Warehouse  owned  by  Todd  &  C'ooks 
destroyed  by  fire.    Loss,  $10,000. 

Tillsonburg,  Ont. 

A  loss  (jf  $4,000  to  residence  owned  l)y 
Mr.  W.  C.  Brown  was  sustained  by  fire, 
(^wner  will  rebuild. 

Toronto.  Ont. 

,\  store  owned  by  V.  T.  Burgess,  36 
Langley  Avenue,  and  -occupied  by  thi; 
Woolworth  Company  was  destroyed  by 
lire.  Loss  to  buiMing  and  contents  $3,500. 
Repairs  will  be  made  at  once. 


Miscellaneous 

Lanark,  Ont. 

Tenders  will  be  received  by  the  clerk, 
Robert  Beatty,  until  Feb.  3rd  for  300 
cords  of  .good  quarried  limestone  suitable 
for  crushing.    In  lots  of  25  cords  or  over. 

Belleville,  Ont. 

The  government  has  purchased  farm 
adjoining  the  institution  for  the  deal. 
.\eccssary  buildings  for  barns  and  stables 
will  be  erected  shortly.  Provincial  .Sec- 
retary, H.  F.  McNaughten. 

Calgary,  Alta. 

Tenders  are  called  for  the  lollovving' 
material  and  machinery,  with'  the  excep- 
tion of  lumber,  for  the  Alberta  l'"armers' 
Co-operative  Elevator  Company,  Ltd.. 
320  Lougheed  Building:  Cement,  1,000 
barrels;  lumber,  2,000,000  ft.;  2  in.  x  4  in. 
cribbing;  1,000,000  ft.  boards,  shiplap 
timbers,  and  dimension;  10  to  20  oullil  •: 
of  transmission  machinery  (about  $14,000 
per  outfit);  10  to  20  outfits  complete  of 
the  following:  400  ft.  11  in.  four-ply  rub 
ber  belting,  400  ft.  1  in.  manilla  transmis- 
sion rope,  10  or  12  h.p.  kerosene  horizon- 
tal engine  and  equipment  complete,  10 
bushel  automatic  grain  scale,  1,000  bushel 
hopper  scale,  16  ft.  six-ton  dump  scale. 
No.  6  or  No.  7  Monitor  cleaner  or  efpial. 
110  squares  galvanized  siding,  40  squares 
galvanized  shingle  roofing,  man  lift. 

The  Canadian  Pacific  Railway  are  con 
sidering  an  addition  to  their  stock  yard:-;, 
to  cost  $75,000.    ¥.  Alexander  ai)poin(i  d 
to  make  the  necessary  additions. 

Glace  Bay,  N.S. 

The  Dominion  Coal  Company,  general 
sui)erintendent  A.  J.  Tonge,  are  now  in 
the  market  for  1,500  h.p.  turi)inc  plant 
and  accessories  complete. 

London.  Ont. 

Tenders  will  be  received  by  the-  Town 
Council  until  January  29(h  for  live  whole 
and  two  half  crossings,  manganese  si  eel 
construction,  and  two  horse-drawn  road 
oil  distributors.  Specifications  at  llie  of- 
fice of  the  engineer,  11.  A.  P)razier.  .S. 
I'.aker,  Clerk. 

Tenders  are  to  be  called  by  tlie  Citj 
Council  for  the  purchase  of  150,000  .gal- 
lons of  road  oil.  Engineer.  H.  A  Brazier, 
City  Hall. 

Niagara  Falls,  Ont. 

Mr.  A.  C.  McFarlane,  secretary  Niag- 
ara ['"alls  Hockey  and  Athletic  .Associa- 
tion, desires  to  hear  from  firms  interested 
in  artificial  ice  plants,  with  the  view  to 
installing  one  at  the  local  rink. 

St.  John,  N.B. 

The  Norton  Griffiths  Steel  Cionstruc- 
lion  Company,  207  Hastings  Street  VVesl, 
Vancouver,  have  discontinued  their  con- 
tract (HI  the  harbor  imiM-ovemenl s  lor  the 
Domiriion  firnernment,  to  cost  $7,000,000. 


About  $3,000,000  worth  of  work  has  been 
cf)mpleted. 

St.  Mary's,  Ont. 

The  Town  Council  will  lie  in  the  iii.ir- 
ket  shortly  for  road  oil.  Quantity  t.,  bf 
decided  later.  Work  will  start  in  the 
spn-ing.  William  Pulleyblank.  cliaiiiiKin 
Board  of  Works. 

Sydney,  N.S. 

\V^ork  will  be  started  as  soon  as  ))o.-.- 
sihle  on  the  building  of  a  blast  furnace, 
to  cost  $400,000,  for  the  Dominion  I  m  i 
and  Steel  Company,  Georges  River.  Gen- 
eral contractor,  Riter  Coley  Company, 
Pittsburg.  Purchasing  agent.  II.  J.  Mc 
t  'anil. 

Sydney  Mines,  N.S. 

Work  on  the  hearth  furnaces,  In  co->l 
$200,000,  for  the  Nova  Scotia  Steel  and 
Coal  Company,  is  in  pro.gress.    .Some  iii:i 
terial  is  required,  especially  brick.  Pur 
chasing    agent.    W.    G.    .St.-niliebl.  ,\'<-\v 
(ilasgow,  N..S. 

Toronto,  Ont. 

C.  .A.  Ward,  1156  Dundas  Street,  wants 
tenders  for  the  laying  only  of  100,000 
brick,  18-inch  work,  at  1156  Diind.as  .Si. 

The  (."anadian  l'"ree  Libraiw  iCr  the 
Blind,  130  .\nnette  Street,  ha\e  i>urchaseil 
a  residence  at  College  and  L'niversit^. 
and  will  make  alteration  aiul  additimi  to 
same.    .About  $20,000  will  be  spt  ni. 

Winnipeg,  Man. 

The  inircliase  of  street  cleaning  appar- 
;itus  is  being  considered  by  C  itv  (.'uuncil. 
(..(Hitroller  Gra3%  chairman  of  the  stren 
commissioners,  will  recei\e  prices  on 
'.gasoline  electric  trucks.  ( '.  J..  Brown. 
(.  ity  Hall,  is  clerk. 

Tenders  are  being  called  by  the  secre- 
tary-treasurer, R.  H.  Smith.  VN'illiam  A\'e- 
iiue,  until  5  p.m.  Jan.  istli  fm-  installing 
(Irinkin.g  fountains  in  scbixd  buildings. 

CONTRACTS  AWARDED. 

Ottawa.  Ont. 

In  connection  with  the  remodelling  of 
an  asphalt  plant,  to  cost  $12,000,  for  tlie 
City  Council,  the  .generall  contract  has 
been  awarded  to  Warren  lirotliers  t'oni- 
pany,  Boston,  Mass.    Clerk.  N.  II.  Lett. 

Sherbrooke.  Que. 

Contract  for  the  building  of  a  traveling 
crane  for  the  Drummond  Power  House 
has  been  awarded  to  the  Jenckes  Ma- 
chine Company. 

Sydney  Mines,  N.S. 

The  Maritime  Brid.ge  Com|)aiiy.  .New 
Glasgow,  N.S.,  has  been  awarded  the 
steel  work  in  connection  with  the  build- 
ing of  a  blast  furna.ve,  to  cost  $250  00(), 
for  the  Nova  Scotia  Steel  and  Coal  C(,m- 
I)any.  Ltd.  Engineer,  A.  Dav\  es.  Pur- 
chasing a.gent,  W.  G.  Stanfield,  New 
Glasgow,  -N.S.  The  comiiany  recpiir  ?  en- 
bines  and  blowers;  also  brick. 
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Canadian  Surety  Co. 

Head  Office,  26  Wellington  St.  E., 

TORONTO 


Tenders  and  For  Sale  Department 


t  llA  OK  I.DNDON.  ONTARIO 


TENDERS 


I  u-i»lcrs  a.UlicsM-il  lo  tlic  -Cliairman  aii«l 
IS    Uunril  oi  fontrol,"  will  l)c  received  at 
.      ii,v;c  of  the  City   CUrk.  up  to  10  a.m.  on 
Monday,  the  89th  day  of  January,  1917,  for  llu 
..tifl'Iv  ;itiil  ilclivery  of : 

,1  Railroad  Track  Work,  consisting  of 
r  ,.Ic  and  two  half  crossings  of  man 

^  ,  i  construction. 

tb)  Two  (2)  Horse-drawn  Road  Oil  Distribut- 

Specifications,  Form  of  Tender,  etc.,  can  be 
^rcn  at  the  City  Engineer's  Office. 

Tenders  to  be  accompanied  by  a  marked  cheque 
..r  cash  deposit  as  provided  for  in  Specification. 

The   lowest   or    any    tender    not  necessarily 

.'■I'teil. 

H.  A.  STFA  EXSOX,  iM.l).,  Mayor. 
II     \    rK'V/IKK.  City  V.nRinecr. 


Tenders  for 

Centrifugal  Sewage 
Pump 

Xiitico  is  hereby  given  that  the  date  for  re- 
reiving  tenders  for  the  installation  of-  a  40-Mil- 
lion  Imperial  Gallon  Centrifugal  Sewage  Pump 
at  the  Main  Sewage  Pumpiiig  Station,  Toronto, 
has  been  extended  from  noon  on  Tuesday,  Janu- 
ary Ifiih,  1917,  to  noon  on  Tuesday,  January  .'JOth, 
r.»'lT. 

T.       CHURCH,  Mayor, 

Chairman,  Board  of  Control. 
January  Oih,  101 T 


Tenders  for 

Road-Making 
Machinery 

Sealed  tenders  addressed  to  the  undersigned 
will  be  received  for  the  purchase  of  two  com- 
plete set?  of  road  making  machinery  as  follows : — 

Two  steam  rollers  15  ton ;  two  traction  engines 
2ft  H.P..  two  stone  cru.shers  12"  x  Ifi",  two  .'{0- 
ton  bins  and  elevators,  two  road  graders,  four 
\vheel  scrapers,  two  steam  drills,  two  pick  plows. 

Tenderers  will  please  give  such  details  or  de- 

-  •  tion  of  each  machine  as  is  required,  and 
the  price  on  each  machine  separately  as  welf 
.1-  l>.r  the  whole  outfits. 

Tenders  will  be  received  until  12  o'clock  noon 
January  23rd,  1017. 

F.  A.  SENEGAL, 

Supt.  County  Roads, 

Plantagenet.  Ont. 


BOILERS  FOR  SALE 

Two  iov.    pressure  30  H.P.  steel  boilers  com- 
plete with  mountings,  grates,  etc.     Have  been  in 
■rs»   |<.-.s   than  two  months.     Good  for  steam  or 
heating   purposes.     Each    will  carry 
e  feet  of  steam  radiation.  Further 
— MacM.  R.  &  n.,  4  Beaver  Hall  Sq., 
.\I.jr,tr<i;.  17-t.f. 


Late  News  Items 

Amherstburg,  Ont. 

riims  arc  in  progre.ss  for  a  residence. 
1(1  cost  tor  Walter  Chater,  VValk- 

er\ille.  Out.  Tenders  will  he  called  by 
the  architect,  I.  (.'.  i 'eiininston,  Lahelle 
i'.ttildiiiL;',  Windsor,  Ont.,  I'"el).  1  to  10. 

Hinisto.  Sask. 

riie  erection  of  a  school,  to  cost  from 
$1S,()()0  to  .$.'^0,000,  is  conteni])lated.  Trin- 
cijial,  E.  M.  Clark,  .\rchitect  not  yet  aji- 
pointcd. 

Port  Arthur,  Ont. 

The  by-law  for  the  exinnilitnre  of 
$."2,500,000  for  power  de\  el(  ipnu'iit  lias 
been  passed.  Owner,  Hydro- Electric 
Power  Commission  of  Ontario,  Uni\er- 
sity  Avenue,  Toronto.  Chairman,  Sir 
Adam  Beck. 

Plans  are  beins;-  ])repared  for  addition 
to  central  lire  hall,  to  cost  $7,000.  City 
Enoineer  L.  M.  Jones  will  call  for  ten- 
ders shortly. 

St.  Hyacinthe,  Que. 

The  followin.!;  sub-contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  school,  to  cost  $35,000,  Paquette  & 
Godhout,  21  William  Street,  general  con- 
tractors: Electrical  work.  St.  Hyacinthe 
Electric  Company;  plumbing  and  heat- 
ing. Hector,  Lorange.  General  contrac- 
tors will  receive  tenders  on  roofing,  ma- 
sonrj',  carpentry,  plastering,  and  paint- 
ing. Architect,  G.  R.  Richer,  10  Cath- 
cart  .Street,  Montreal. 

Toronto.  Ont. 

M.  Weisdorf,  owner,  is  calling  for  a 
general  tender  for  erecting  a  two-storey 
warehouse,  mill  and  brick  construction. 

Welland.  Ont. 

I'lans  are  in  progress  for  two  stores, 
etc.,  to  cost  $15,000,  to  be  erected  by 
(  harles  Steward.  Tenders  will  be  re- 
ceived by  the  architect,  T.  E.  Nicholos, 
Main  Street.  Building  to  be  two  storeys, 
4:!  X  86. 

Windsor,  Ont. 

Plans  are  in  progress  for  the  erection 
of  a  warehouse,  to  cost  from  $18,000  to 
$30,000.  Building  to  be  two  or  three 
storeys.  300  x  60,  brick  construction.  Ar- 
chitect, J.  C.  Pennington,  Labelle  Build- 
ing. 

.  Plans  are  being  drawn  for  a  four-fam- 
ily flat,  to  cost  $9,000.  Building  to  be 
two  storeys,  1!3  x  58,  l)rick  veneer  con- 
struction. Architect,  J.  C.  Pennington, 
Labelle  Building. 

Plans  are  in  progress  for  a  four-family 
flat,  to  cost  $10,000,  for  Charles  Wicks, 
47  Janette  A\emic.  T^•Illlc•r^  will  l>c  re- 
ceived from  Jan.  is  until  I'd).  I'.iiild- 
ing  will  be  .two  storeys,  44  x  43,  face 
brick  construction.  Architect,  J.  C.  Pen- 
nington. T^abelle  I'uilding. 

Incorporated  Companies 

Port  Arthur,  Ont. 

A  new  company  has  been  incorporated 
here  by  the  name  of  the  Port  Arthur 
Ship  Building  Company,  Ltd.  Cai^ital, 
$2,500,000.    The  new  company  have  ab- 


sorbed the  Western  Dry  Dock  and  Siiip- 
building  Company. 

Sarnia,  Ont. 

The  Acme  Oil  and  Gas  Colnpany,  Ltd.. 
cipilal  $1,000,000,  has  been  incorporated 
lo  i-.mdnct  general  oil  operation,  dnlliivx. 

clc. 

Toronto,  Ont. 

The  (jibbons  Motor  Car  Company, 
Ltd.,  has  been  incorporated,  with  head 
office  at  490  Yonge  Street.  Mr.  L.  C. 
Laishley  is  interested.    Capital,  $100,000. 

The  Dominion  Milk  Corporation,  Ltd., 
has  been  incorporated  here.  Capital. 
$1,250,000.  Solicitors,  Cochrane  &  Shav- 
er, 0  King  Street  West. 

The  Thessalon  Copper  Company,  Ltd., 
has  been  incorporated.  Capital,  $2,000,000. 
R.  W.  Norrington,  mining  engineer,  Sus- 
sex Court  Apartments,  and  W.  N.  Rob- 
inson, Oakville,  Ont.,  are  interested. 

The  Blue  Diamond  Coal  Companj-, 
Ltd.,  capital  $1,500,000,  has  been  incorpor- 
ated to  carry  on  general  mining  business, 
build  docks,  tramways,  etc.  A.  J.  Reid 
and  R.  H.  M.  Temple,  care  of  Canadian 
Northern  Railway,  solicitors. 


Armored-Concrete  Road  Costs  $2.06 
Per  Square  Yard 

A  steel  road  surface,  called  "armored 
concrete"  by  its  inventor,  J.  F.  Wixom. 
of  Hamondsport,  N.Y.,  is  being  tested 
bj'  Charlotte,  N.  C.  The  cost  of  a  trial 
section  80  feet  long  covering  100  square 
yards,  has  been  estimated  at  $3.06  per 
square  yard.  Concrete  of  1:3:3  mixture, 
with  three-quarter-inch  stone,  is  laid  3 
inches  thick  on  a  4-inch  stone  base.  The 
lugs  are  made  by  blocking  out  No.  11 
gauge  steel  in  a  pressing  machine.  Each 
section  is  30  inches  wide  and  18  feet 
long.  Slots  on  the  edge  of  one  section 
take  the  lugs  on  the  next. 


Brick  Styles  Change  Frequently 

One  of  the  perplexing  problems  of  the 
building  material  dealer  ip  to  meet  the 
demand  for  the  various  styles  of  face 
brick.  It  has  often  been  said  that  the 
styles  and  colors  of  building  brick 
change  in  any  given  market  as  often  as 
do  the  styles  of  a  woman's  clothing. 

The  reason  for  these  changes  is  easily 
discernible  and  can  be  attributed  to  ag- 
gressiveness on  the  part  of  architects, 
contractors,  brick  dealers  or  brick  manu- 
facturers. In  cities  where  retailers  ha\  e 
made  a  specialty  of  boosting  a  particular 
style  of  brick,  evidences  of  their  work  are 
to  be  seen  in  buildings  throughout  the 
town.  Because  of  this  fact,  every  wide 
awake  building  material  dealer  should 
carefully  study  the  various  stj'les  of  brick 
offered  li.\-  the  manufacturer  and  place 
such  lirick  in  stock  as  he  has  absolute 
confideiice  in  and  for  which  he  believes 
he  can  create  a  demand.  When  such  se- 
ll i.  tion  is  made  a  systematic  campaign 
of  educating  the  public  through  the  news- 
papers and  by  other  means  should  be 
adopted.  The  results  will  speak  for 
t  hemselves. 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 
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Ten  Good  Reasons  for  Specifying 
Wire -Cut  Lug  Brick  for  Paving 


1  Wire-cut  lug  brick  have  proven  their  superiority 
in  service.  .\  wire-cut  lug  brick  is  not  a  new 
brick  or  an  experiment.  It  is  a  wire-cut  brick  with 
absolutely  uniform  lugs,  and  it  is  a  well  known  fact 
that  the  old  wire-cut  brick  streets  have  given  the 
best  service  under  traffic. 

O  All  wire-cut  lug  brick,  subject  to  slight  varia- 
^*  tions,  are  of  standard  size,  syi  inches  long  by 
Z'/z  inches  wide  and  4  inches  deep,  and  lay  40  brick 
to  a  square  yard.  If  local  conditions  of  traffic  justify 
same,  these  brick  can  be  used  3^  inches  or  3  inches 
deep  but  of  the  standard  surface  measurements. 

0  The  rough  sides,  uniform  contact  lugs  (no  bar 
lugs  allowed)  and  the  square  edges  insure  a  per- 
fect bond  the  entire  depth  of  the  brick  and  also  a 
bond  much  stronger  than  is  obtained  with  the 
smooth,  round-edge  repressed  brick.  A  4-inch  wire- 
cut  lug  brick  gives  a  4-inch  bond,  but  a  4-inch  re- 
pressed brick  with  round  edges  gives  only  a  3>4-inch 
bond  and  that  may  be  very  imperfect  owing  to  the 
smooth  sides  and  the  nonuniformity  of  the  lugs. 

A  Wire-cut  lug  brick  are  made  by  30  independent 
competing  companies  and  the  list  is  constantly 
increasing.  The  brick  are  marketed  at  the  same  price 
as  the  repressed  brick  of  the  same  manufacturer's 
make,  since  the  small  royalty  paid  is  saved  in  the 
process  of  manufacture.  The  Dunn  Wire-Cut  Lug 
Brick  Company  licenses  reputable  companies  which 
demonstate  their  ability  to  make  good  wire-cut  lug 
brick. 

C    The  interior  structure  of  wire-cut  lug  brick  is 
uniformly  denser  than  that  of  repressed  brick. 
On  account  of  their  square  edges,  wire-cut  lug  brick 
in  the  first  450  revolutions  of  the  rattler  lose  from 

1  to  2  per  cent,  more  than  repressed  brick;  but  no 
allowance  is  asked,  for  wire-cut  lug  brick  at  the  end 
of  the  test  show  an  abrasion  loss  usually  about  the 
same  as  repressed  brick,  and  sometimes  less.  Thus, 
the  user  of  wire-cut  lug  brick  really  is  getting  a 
quality  that  is  2  per  cent,  better  than  is  shown  by 
test. 


C   Wire-cut  lug  brick  are  made  on  engineering  lines. 

The  square  edges  aid  the  engineer  in  obtaining 
a  smooth  pavement,  and  a  pavement  in  which  the 
filler-will  not  chip  out  under  traffic,  as  it  does  from 
round-edge  repressed  brick.  The  engineering  de- 
partment of  the  Dunn  Wire-Cut  Lug  Brick  Company 
is  continually  investigating  methods  of  construction 
.and  is  at  your  service  at  any  time,  in  an  advisory 
capacity,  as  to  methods  of  construction,  and  proper 
inspection  of  material. 

y    The  Dunn  Wire-Cut  Lug  Brick  Company  has 

•  its  own  ceramic  engineer,  whose  duty  it  is  to  ren- 
der free  advisory  service  to  companies  making  wire- 
cut  lug  brick,  and  to  endeavor  in  every  way  to  im- 
prove the  quality  of  the  brick  at  the  plant. 

Q    The  advantages  of  wire-cut  lug  brick  are  recog- 

*  nized.  These  brick  are  specified  exclusively  by 
St.  Louis,  Mo.;  Baltimore,  Md.;  Wilmington,  Del.; 
Toronto,  Canada,  and  many  other"  cities,  and  they 
are  preferred  by  numerous  state  highway  depart- 
ments. 


0  On  January  1,  1916,  wire-cut  lug  brick  were  in 
*  use  in  436  places  and  they  were  admitted  in  the 

specifications  of  more  than  3,500  places. 

1  A   If  the  choice  between  wire-cut  lug  brick  and  re- 

pressed  brick  is  left  to  the  contractor,  he  may, 
on  his  first  job,  use  the  repressed  brick,  claiming  that 
the  repressed  brick  takes  less  filler.  We  admit  this 
claim,  and  it  substantiates  our  contention  that  wire- 
cut  lug  brick  makes  the  best  pavement,  because  the 
filler  goes  down  to  the  bottom  of  the  brick  and  in- 
sures a  good  bond  its  entire  depth.  After  his  first 
experiment,  the  contractor  recognizes  this  advantage 
and  becomes  an  advocate  of  wire-cut  lug  brick. 
Wire-cut  lug  brick  are  made  by  30  independent  com- 
peting companies,  operating  48  plants.  Write  for 
data. 


The  Dunn  Wire-Cut  Lug  Brick  Co. 


(LICENSORS) 
CONNEAUT  : 


OHIO 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN,  LIMITED  ^ 


TANKS 
FLUM  ES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
%  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeahle.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisco 


DAKE  CHAIN  HOISTS 


Dake  chain  and  wire  rope  hoists  have 
the  famous  Dake  motor  directly  con- 
nected to  Standard  chain  block.  They 
can  be  equipped  with  liook  or  with  trol- 
ley to  run  on  single  or  two  I  beams. 
Lubrication  is  automatic.  All  parts 
strong  enough  to  carry  load  twice  rated 
capacity.    Send  for  catalogue. 

DAKE  ENGINE  CO. 


Grand  Haven 


Mich.  U.S.A. 


CANADIAN  AGENTS 
Montreal— Mussens.  Limited. 

Toronto  — A.  R.  Williams  Machinery  Co.,  Limited. 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 

1551  Granville  Street    -    Vancouver,  B.C. 


James  Thomson,  President. 


J.  (i.  Ali.kn,  Vice-President. 


Jamk.s  A.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 


I 
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Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
•uitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  alze  or  quantity. 

Our  service  ia  unexcelled  and  our  price*  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
Office-M  4515-M  4516      Retldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 
C.  W.  Eatery,  Manager 


''Meaford"  Means  Merit 

That  is,  when  it  is  applied  to  the  line  of 

Wheelbarrows, 

Concrete  Carts,  etc.,  etc., 

which  has  made  the  name  "Meaford"  famous 
among  contractors  all  over  the  country. 

If  you  are  in  need  of  concrete  wheelbarrows, 
drag  scrapers,  concrete  carts,  wheel  scrapers, 
etc.,  which  will  stand  the  maximum  wear  for 
the  lowest  cost,  you  should  investigate  the 
"Meaford"  line  immediately.  Write  for  cata- 
logue and  prices. 

Meaford  Wheelbarrow  Co.,  Limited 

Meaford  -  Ontario  -  Canada 

SELLING  AGENTS: 

Quebec  and  Maritime  Provinces :  Alexander  Gibb,  1-2  St.  Nicholas 
Building,  St.  Nicholas  Street,  Montreal,  Que. 

Manitoba  and  Alberta :  Bissett  &  Loucks,  Dmited,  151  Notre 
Dame  Avenue  East,  Winnipeg,  Man. ;  Bissett  &  Loucks, 
Limited.  504  Agency  Building,  Edmonton,  Alta. 

British  Columbia:  John  Burns,  329  Railway  St.,  Vancouver,  B.C. 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 


Phones,  Office  North 


[664 
(665 


Evenings,  North  2107 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  In  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,   Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly.  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


WOODEN  PIPE 


Wire  wound  wood  stave  pipe,  2  in.  to  24  in.  diameter.  Con- 
tinuous  wood   stave  pipe,   any   diameter  required. 

CANADIAN  PIPE  CO.,  LIMITED 


Established  1904 


New  Factory  Erected  1910 


Equipped    with    tlie    most    up-to-date    machinery.  Every 
machine  driven  by  a  separate  electric  motor.  Satisfaction 
Gua  ranteed. 

Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 


Canada  Iron  Foundries,  Limited 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


CAST  IRON  PI  PE 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc^  Castings 
of  all  kinds,  Noorins:  Bollards  for  both  Concrete  and  Wooden  Docks 


January  IT,  1917 


THE   CONTRACT  RECORD 


47 


Works  at  Walkerville,  Ontario 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


VALVt-tlYDRANT  MANUFACTURERS 

WALKERVILLE,  ONT. 


Let  us  assist  you  to  make  money 
out  of 

Metallic  Ceilings  and  Walls 

Our  Re-Squared  Ceiling  Plates  lay 
quickly  and  straight  —  they  never  run 
askew.  They  are  stamped  on  steel 
dies  with  Machine-Cut  Beads  and  the  i 
joints  are  snug  and  neat.  The  labor ' 
you  save  in  laying  our  ceilings  makes  a 
nice  profit  in  itself. 

The  "Quality  House"  is  Safest— Think 
of  Safety  First 

The  Metallic  Roofing  Co. 

Limited 

Manufacturers  to  the  Trade 
TORONTO  and  WINNIPEG 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
for  estimates. 

Send  for  special  Tank  and  Towrer  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto   Montreal  Winnipeg  Calgary 
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Current  Prices  of  Building  and  Engineering  Materials 


L   — 

TORONTO  PRICES 

itMK.Nr.   I.IME,   AM)  HKICK 
Cement -adivered  in  S  barrel  lots,  $2.20  per  bbl.; 
with  bags.  $2.»k>;  car  lots,  $1.70  on  the  track, 
«iih  I'kgs..  $2.10. 

Lime— grey  4-tc.  white  50c  per  100  lbs.,  delivered 
in  not  less  than  1500  lb.  lots.  At  the  ware- 
house, white  -ISc,  grey  39c. 

Brick— No.  1  dry  pressed  red  biick  $17;  buff, 
$17  f.o.b.  the  job;  No.  2,  $14;  common  red 
itock  brick.  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  (or  foundation  work,  $9  on 
the  cars,  delivered  $10;  "Tapestry"  brick,  im- 
ported. $25  to  $35;  local  Rug,  $14;  sand-lime 
brick,  $7.60  f.o.b.  car  at  King  Edward  Siding; 
tC«50  f.o.b.  car  or  wagon  at  plant ;  $S.50  de- 
livered on  job.  Paving  brick.  No.  1,  $18  per 
/M.  f.o.b.  West  Toronto;  No.  2  $14;  paving 
blocks.  No.  1,  $24  per  M. ;  No.  2,  $18.  Sun- 
Tex  face  brick.  $1C  to  $20  per  M. ;  Denison 
interlocking  hollow  tile.  $60  per  M.  I-ots 
over  100,000.  $55. 

Concrete  brick  —  Quotations  f.  o.  b.  Toronto  :  — 
White  $52,  buff  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Toronto  prices,  F.  O.  B.  Car: 
Crushed  stone — 2  in.,  .'i;i.40;  1  in.,  151.50;  Va  in., 
$1.50;  rubble  stone,  in  car  lots,  $1.25  per  ton, 
f.o.b.  car. 

Sand — for  cement  or  brick  work,  80c.  per  Ion, 
f.o.b.  Toronto. 

Gravel — Pit  run,  75c  to  85c  per  ton  f.o.b.  Toronto; 
screened,  $1  per  ton  f.o.b.  Toronto. 

LUMBER    (nUILDING  MATERIAL) 
Toronto  prices  delivered. 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
$24;  18  ft.,  $25;  1-in.  Hemlock,  No.  1  $24; 
No.  1  Hemlock  decking  $24  to  $25;  No.  2 
Hemlock,  dimension  and  1  in.,  $20  to  $22. 

Pine — 1-in.  by  4  in.  to  6-in.,  $30;  1-in.  by  8-in., 
$.-?2;  1-in.  by  10-in.,  $33;  1-in.  by  12-in.,  $33 
to  $35;  2-in.  by  4-in.  to  13-in.  white  pine, 
12  ft.  to  16  ft.  long,  $30  to  $.35;  by  6 
and  10-in.  pine  shelving,  $33  to  $36;  %  by 
12-in.  pine  shelving,  $45;  No.  1  white  pine 
flooring,  $35;  No.  1  spruce  flooring,  $29;  No. 
1  pine  V.  or  beaded  sheeting,  $36;  No.  2 
ditto,  $32;  pine  trim  4-in.  casing,  $1.75  per 
100  ft.;  6-in.  ditto,  $2;  8-in.  pine  base,  $2.76 
to  $3.26;  4-in.  pine,  window  stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $.3.85;  N.  B.  extrai 
$4;  N.  B.  clean  $3.66;  No.  1  pine  lath  $6.00; 
No.  2  pine  lath  $6.10;  No.  1  spruce  lath  $4.76. 

D.meniion  Timber  (  B.  C.  fir)— 10  x  14,  12  x  12, 
12  X  14,  14  X  14,  14  X  16,  $40;  10  x  16, 
12  X  10,  16  x  16,  14  X  18.  18  x  18,  20  x  20, 
$40.50;  12  X  IS,  IS  x  2ii.  $41.00;  10  x  18, 
12  X  20,  14  X  20,  16  X  20,  $42.00.  These 
prices  apply  to  32  ft.  lengths;  32  to  35  ft. 
$1.00  per  thousand  extra;  36  to  40  ft.  $2.00 
per  thousand  extra. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — $3.40  to  $5  base;  twisted 
and  deformed,  $3.50  base. 

Shapes— Over  35  lbs.  per  yd.,  $3.80  per  100  lbs. ; 
under  35  lbs.  per  yd.,  $4.00  per  100  lbs. 

Plates — 12  ins.  and  under,  $4.40  per  100  lbs. ;  over 
12  ins.  and  under  36  ins.,  $4.60  per  100  lbs.; 
36  ins.  and  over,  $4.80  per  lOO  lbs.  Tank  and 
boiler  plates — '/i  in,  and  over  and  under  36 


ins.,  $4.40;  30  ins.  and  over,  $4,90.  Gauge 
plates— Nos.  10,  12,  14,  $4.60  to  $4.80  per  100 
lbs.  Black  American  bessemer  plates — 28 
gauge,  $3.75  to  .$4  per  100  lbs. 

Flats— 7  in.  wide  and  unnder,  $3.00  per  100  lbs. 

Extras — 1/lOc  per  lb.  extra  for  cutting  to  length, 
for  plate  less  than  %  in.  thick,  for  angles 
less  than  5  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  18,  20,  and  24  in. 
beams;  1/lOc  to  lie  per  lb.  extra  for  all 
Bethlehem  sectipns. 

Galvanized  iron— 28  gauge  $6.50  to  $7.00. 

Cast-iron    pipe — Standard    l^rSces,    carload  lots, 
f.o.b.  Toronto:  4-in.  $38  per  net  ton;  6in.  and 
up  to  $37,  with  $1  extra  for  gas  pipe. 
SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  fo.b.  fac- 
tory, 4-in.,  25c  per  ft.;  6  in.,  40c  ft.;  8-in. 
55c  ft.;  9-in.,  70c  ft.;  12-in.,  $1  ft.;  15-in., 
$1.40;  18-in.,  $1.90  ft.;  20-in.,  $2.25  ft.;  24- 
in.,  $3.25  ft.;  less  74  per  cent.,  4-in.  to  12-in., 
70  per  cent.,  15  in.  to  18-in.,  65  per  cent.,  20- 
in.   to  24-in. 

PAINTS  AND  OILS 

White  lead— ground  in  oil,  $14.25  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  $1.15  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  $1.12  per  gal.;  red  lead, 
dry,  $14  per  100  lbs.;  putty  in  bulk,  $4  per 
100  lbs.;  in  100-lb.  drums,  $4.40;  putty  in 
25-lb.  tins,  $4.50  per  100  lbs.;  steel  sash 
putty,  $5  per  100  lbs. ;  turpentine,  in  bbls., 
72c  per  Imp.  gal.,  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2, .30  steam  car  load  lots,  including  sacks 

Lime — Hydrated,  $14  per  ton;  lump,  $8. 

Brick— No.  1  pressed,  $18;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buflf  rustic,  $20;  red 
rustic.  No.  1,  $15;  red  rustic,  No.  2,  $13; 

buff  (smooth),  $21;  buff  (rough),  $20;  plastic 
$9.00. 

Concrete  Brick— grey  $22,  red  $22,  bufT  $23,  white 
$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Montreal  (C.  P.  R.  terminals). 

CONCRETE  SEWER  PIPE 

Straight  pipes  (per  foot)  ;  not  reinforced,  8-in. 
26c.  ;  9-in.  30c ;  10-in.  34c ;  12-in.  40c ;  15-in. 
60c;  18-in.  74c.  Reinforced,  18-in.  90c;  21- 
in.  $1;  24-in.  $1.20;  30-in.  $1.60;  36-in.  $2.40; 
42-in.  $3;  48  in,  $4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  $1.40;  V^-in.  $1.66;  H-in., 
$1.75  per  ton,  delivered. 

Sand — 90c.  per  ton,  car  load,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  anglei — 3  in.  x  8  in.  and  up,  $3.76;  1  in. 
X  1  In.  X  H  in->  26c  extra;  H  in.  x  H  in- 
X  %  in.  60c  extra.  Boiler  plates — H  in. 
thick  and  thicker,  $5.00.  Circular  plates — 
Flange  quality,  80  in.  dimension  and  over, 
$5.25;  under  30  in.  dimension,  $5.50.  Beams 
and  channels — Under  35  lbs.  per  yd.,  $4.50; 
35  lbs.  per  yd.  and  over,  $4.25;  f,o,b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauga, 
$6.50;  28  gauge,  $6.00  per  100  sq.  feet.  Cop- 
per bearing  sheets — Keystone  black,  28  U.  S. 
gauge,  .$4.00  per  100  lbs.  nominal. 

SEWER  PIPE  ' 

Straight  pipe  (per  foot) — 4-in.,  25c;  6-in.,  40c; 
8-in.,  55c;  9-in.,  70c;  10-in.,  80c;  12-in.,  $1; 
24-in.,  $3,25.  Bends,  each  75c,  $1.20,  $2.20, 
$2.80,  $3.20,  $4.00,  $13.  Double  collar,  76c, 
$1,20,  $2,20,  $2.80,  $3.20,  $4.00,  $13.  Single 


branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.60, 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4.90,  $5.50,  $8,  $26.  Y.  Pipe, 
25^  ft.,  $2,  $3,  $4.12,  $5.25,  $6,  $8.50.  $27.60 
Syphon,  $2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15, 
(12-in.)  Buchan  trap  cesspools,  double  sy- 
phon, running  trap  and  hand-hole  trap,  $2.25, 
$3.60,  $6.00,  $8.40,  $9.60,  $15  (12-in.)  These 
prices  are  subject  to  a  discount  of  50  per 
cent,  for  less  than  car  load  lots  delivered,  and 
a  discount  of  from  62  per  cent,  to  70  per 
cent,  for  car  load  lots  f.o.b.  Montreal. 
SUNDRIES 

Hard  wall  plaster  ■ —  $12  per  ton.  Plaster  of 
Paris— $2.35  per  bbl.  Rope— Best  Manilla, 
25c  basis  per  pound ;  British  manilla,  21c 
basis ;  sisal  rope,  19c  basis ;  lath  yarn  19c 
Boiled  linseed  oil — in  barrels  $1.12'/2  per  gal. 
of  9  lbs.  Raw  linseed  oil — in  barrels,  $1.10 
per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 
load  lots,  $2.20.    Bags  10  cents  extra. 

Lime — Grey,  34  cents  per  bushel;  white,  32  cents 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.    1   dry   pressed,   red   and   buff,  $35; 
common  red  stock,  $25;  common  grey  stock, 
$12 ;  No.  1  enamelled  brick,  all  colors,  from 
$100;   sandlime,   $12;   firebricks,  $52.50. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
34-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del- 
ivery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per   yard,   delivered,  $1.85. 

Crushed  Granite— Ij^  and  2-in.,  $2.65;  J^-in,  and 
1-in,,  .$2,90;   J^-in.  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  x  10,  6  X  12,  8  X  12,  $39 ;  10  x  16,  12  x  16, 
16  X  16,  14  X  18,  16  X  18,  18  x  18,  20  x  20, 
$40;  6  X  14,  8  X  14,  12  x  18,  18  x  20,  $42;  « 
X  16,  6  X  18,  6  X  20,  8  X  16,  8  X  18,  8  x  20, 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

Pine — 1-in.  common,  6  to  10  In.,  $105;  U  in., 
$110;  pine  trim  4-ln.  casing,  $3.70  per  100 
ft.  654 -in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.60. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.60;  hand- 
sawn,  $7. 

STEEL  AND  IRON 
Steel — Round   bars,  $3.35  per  100  lbs. ;  square 
twisted,  $4  per  100  lbs. ;  cliannels  and  angles, 
$4.25;  beams,  $4;  plates,  $5  per  100  lbs. 
Cast   Iron   Pipes — Standard  price,  car  load  lots, 
f.o.b,    Winnipeg,  $38  per  ton. 

(Continued  on  page  .SO  ) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouse  Stocks  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY.  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Ontario  Govt,  uses  "Gunite" 


It  is  significant  when  the 
Ontario  Government  will  use 
"Gunite"  on  the  extensive 
scale  exemplified  in  the  hos- 
pital for  the  insane  at 
Wliitby,  Ontario  (as  illus- 
trated). 

Particulars  of  this  and 
other  interesting  Canadian 
jobs  on  request. 

Tile  Cement  Gun  can  be 
purchased  outright  from  u.*; 
and  used  by  anyone,  as  it 
is  not  a  restricted  article. 

Call  and  see  the  Cement 
Gun  on  exhibition  at  the 
Cement  Show  in  Chicago, 
February  7th  to  15th. 


Cement  Gun  Company,  Inc., 


30  Church  St.,  New  York  City,  N.  Y.,  U.S.A. 


A.   R.  Roberts, 
727  Traders  Bank  Bld«., 
Toronto,  Ont.,  Canada. 


Taylor  Engineering  Co., 
Vancouver,  B.C. 


John  A.  Traylor, 
New    House  Bldg., 
Salt   (..nUc  City.  Utah. 


ALLENTOWN,  PA. 


Taylor  Engineering  Co.. 
528  Central  Bldg., 
Seattle.  Washington. 


so 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


SEWER  rU'E 
Sewer  Pipe— Wliolesale  prices  f.  o.  b.  Wiiiniiieg, 
per  It.,  3  in.,  9  cents;  4  in.,  11  cents;  S  in., 
U>  cents;  6  in.,  ISJi  cents;  8  in.,  30  cents; 
9  in  ,  35  cents;  10  in.,  40  cents;  12  in.,  60 
cents;  15  in.,  75  cents;  IS  in.,  Jl.OO;  20  in., 
$1  B»»;  24  in.,  $2.00. 

Sl'NURIES 

Hard  Wall  Plaster— I'nsanded,  $13  per  ton;  sand- 
ej.  $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15  50  per  ton;  llamnrer  Rrand,  $3.75  per 
bbl.,  in  bags  $15,00. 

PAINTS  ANn  OILS 
Paints  and  Oils— White  lead,  ground  in  oil,  $11.60 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  98 
cents  per  gal.;  raw  linseed  oil,  in  bbls.,  95 
cents  per  gal.;  dry  red  lead,  $10.00  per  100 
lbs.;  putty  in  bulk,  $3.25  per  bbl.;  putty  in 
25-lb.  tins,  $3.76;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per  gal  .  $.T10. 


VANCOUVER  PRICES 

l-EMENT,   LIME,  AND  RRICK 

Cement — Grey  Portland,  $2.45  per  bbl.  f.o.b.  ware- 
house, sacks  extra;  Keens  cement,  $32  per 
ton,  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
.30O  11.5.  ;  superfine,  white,  $0.50  per  libl. ; 
wMtc  PnMl.Tiiil  ccnicnl.  f2.Ar>  per  libl.  of  .350 
lbs.,  sacks  10c  extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivered 

Brick  — rommon  rod  brick.  .'?11.50  to  $13.00  f.o.b. 


w  ,11 1  house  ;  $10.00  to  $13.00  in  car  lots  f.o.b. 
V.incouver  ;  pressed  red  brick;  $30  f.o.b.  wharf 
Vancouver ;  pressed  bulT  brick  $40  at  ware- 
house;  $33  in  car  lots;  tapestry  brick,  $45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings; fire  brick,  $35  in  car  lots,  $40  in  ware- 
house ;  fire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEL 
Sand — IJrick  and  plastev  sand  $1.85  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $2.00  per  yard  delivered. 
Prices  of  stone  are  still  open. 

LUMBER  (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  tuills: 

Timber  (B.  C.  fir)— all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  X  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 
Steel — (round  and  square  bars)  $3.25  base;  twist- 
ed and  deformed.  .$3.25  base ;  structural  sec- 
tions, $5.00  to  $5.25. 

Galvanized  iron — 28  gauge,  $8.75  per  100  lbs. 

Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 
.«<;  i\r,.  5.  9  and  10  ft.  sheets.  $6.R0  per  square. 
Black  steel  sheets,  24  gauge,  $6.10  per  100 
IbE. 


Steel  angles— $4.50  to  $5.00  per  100  lbs.,  depend- 
ing on  size,  quantity  and  specifications. 

Steel  channels,  beams  and  plates— $4.75  to  $5.25 
per  100  lbs.,  depending  on  size,  quantity  and 
specifications. 

SEWER  PIPE 
Sewer,  pipe — Vancouver  prices  f.o.b.  warehouse: 
4-in.,  12'4c.  per  ft.;  6-in.,  21c  ft.;  8-in.,  30c 
ft.;  10-in.,  40c  ft.;  12-in.,  50c  ft.;  15-in., 
$L05  ft.;  18-in.,  $1.25  ft.;  20-in.,  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15.00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 

Hydrated  lime— $14.00  in  car  lots. 

Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.60  per  bbl. 

Finishing  Plaster — $18.00  per  ton,  sacks  extra. 

Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,  Manilla,  full  coil,  16c  basis;  2nd  grade, 
liyic  basis;  sisal  rope,  12^c  basis. 

PAINTS  AND  OILS 
Mixed  Paint— Per  gal.  $2.75  to  $3.25. 
White  lead— Ground  in  oil,  $15.40  per  100  lbs. 
Boiled  linseed  oil — In  bbls.,  $1.40  per  gal.  of  9 
lbs. 

Raw  linseed  oil — In  bbls.,  $1.38  per  gal.;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb. 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating,  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 
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Concrete  Bonding 
Lockers  for  Clothes 
Iron  Stairways 

Enquiries  tolicited. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


We  are  in  a  position  to  make 
Immediate  Delivery 


of  all  kinds  of 


STEEL 
CASTINGS 

100  lbs.  and  heavier 


Send  us  your  next  order 

Dominion  Steel 

Foundry  Co.,  Limited 

HAMILTON        «      «  ONTARIO 


BITUNAMEL 

UnsurpaMcd  for  waterproofing  foundadoni  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winnipeg 


1  CANADIAN 
CHICAGO  BRIDGE  &  IRON  CO. 

Limited 
BRIDGEBURG.  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  FactoryService. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations.  Bridges,  Turn- 
tables. Building  and  Strurtural  Material. 

"  Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:— 
Bridgeburg.  Ontario,  130  Janet  Street 

Chicago.  Illinois,  2014  Old  Colony  BIdg. 
New  York,  N.  Y.,  30  Church  Street 
—  Shops:— BridgebufB,  Ont. 

Built  for  C.P.R.  Montreal   Chicago,  111.  Greenville,  P». 


Goold,  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water  supply  outfits  of  every 
description 

CORRESPONDENCE  SOLICITED 


"Galvaduct"  and  "Loricated** 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manutacturers  under  Caoadisn  and  U.  S.  Letteri  Patent 

Toronto       -  Canada 
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Civil 

Contractors 

Electrical 
Mechanical 

Directory  of 

Engineers 

Special 
Interests 

Chipman  &  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

Willn    I  tili>ii.«n        Ceo      II  ru«ci 


BRYAN  PONTIFEX 

Chartered  Accountant. 
SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


H.  J.  Gri>«oId. 

Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office   and  Laboratories, 
318   Lagauchetiere  St.   West,  Montreal. 
BRAN'CH  OFFICES: 
Jl  .\']elaidc  Street  East,  Toronto. 
Til"  Tnion  Trust  lUiilding,  Winnipeg. 

CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL.  SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND   INSPECTION  OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
REPORTS 
Kcpresented  at  New  Vork,  Pittsburgh  and 
•  'I'.icaco;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 


MONTREAL 


Head  Office 
and  Main  Laboratories: 

Branch    Offices    and  Laboratories — 
TORONTO,  WINNIPEG,  EDMONTON, 
VANCOUVER   and   NEW  GLASGOW 


HADDIN  &  MILES 

LIMITED 

I  Formerly  The  Jolin  Gait  Engineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 

WINNIPEG     —  CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

VViier  Supply  and  Purification,  .Seweiaxf  and 
Sewage  Disposal,   Water  Power  Development. 

Tel.  Long  Distance  Uptown  GT40-4] 

New  Birks  Building,  MONTREAL 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  East,  -  TORONTO 


Robert  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Charles  Warnock, 
Jas.  W.  Moffat, 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories  : 
McGill  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 

T.  A.  Morrison  &  Co., 


Reid  &  brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  I.MMEDIATE  SHIPMENT 
Officeand  Workt-63  Enplanade  E,  TORONTO 

I'honcs-.Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


Milton    Hersey  Co.,  Ltd* 

Engineers,  Chemists,  Inspectcrs 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


PATFMTQ     SECURED  or  our 

rn  I  CH  I  O         FEES  RETURNED 

Being  next  door  to  the  Patent  Office,  we 
have  personal  interviews  with  Examiners, 
thus  earlier  allowance  of  your  Patents.  We 
have  access  to  all  Records  and  solicit  the 
business  of  Manufacturers,  Engineers,  and 
others  who  realize  the  advisability  of  hav- 
ing their  Patent  business  transacted  by 
Experts       Send  for  our  Booklet,  etc. 

HAROLD  C.  SHIPMAN  &  CO. 

Reg.  Patent  Attorneys  Ottawa,  Canada 


ANGLINS 

**  LiMITEt)  I 
CONTRACTING 
ENGINEERS 

MONTREAL 


BUILDING  WORK. 
'■ARGE  OR  SMALL, 
RECEIVES  OUR 
BEST  ATTENTION 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

King^ston,  Canada 


Geo.  M.  Miller  &  Co. 

Architects 

Toronto  General  Trust  Building  TORONTO 


Jamiary  1 ;,   I  '.M  ; 
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The  highest  quality  in  the 
world! 

THE  decided  superiority  of  the 
famous  VENUS  pencils  is 
especially  evident  to  engineers,  drafts- 
men, designers,  and  those  whose  work 
makes  the  best  of  all  pencils  a  necessity. 

Venus 

lO*  PENCIL 

THE  distinctive  water  mark 
VENUS  Pencil  is  universally 
used  by  all  who  have  need  of  the  very 
finest  of  pencils  for  sketching  and 
designing. 

VENUS  leads  are  absolutely  standard.  The 
hardness  or  softness  of  any  degree  is  invari- 
able. You  have  17  degrees  to  choose  from 
— 9H  is  hardest,  6B  is  softest.  The  hard 
and  medium  copying  for  billing  and  mani- 
folding are  peerless. 

If  you  are  not  now  using  these  exceptional  pencils, 
write  us  a  line  giving  us  your  name  and  address  so  we 


can  send  you 


FREE 


this  test  box  of  VENUS 
drawing  pencils,  VENUS 
copying  pencil  and  VENUS 
Eraser. 


American  Lead  Pencil  Co. 

236  Fifth  Ave.,  New  York 

and  Clapton,  London,  Eng. 


ELEVATED 

STEEL  TANKS 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  in 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special  de- 
signs for  Municipal, 
Railway  and  Indus- 
trial service. 

Catalogue  No.  15 
sent  upon  request. 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 

Co.,  Ltd. 
60,000  gallons.     149  feet  to  top 
120,000     '■  100  feet  to  top 


Pittsburgh-Des  Moines  Steel  Co 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texai 

945  Curry  BIdg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  BIdg. 
Havana,  Cuba— Room  65,  Nova  Scotia  Bank  Bldg. 
Canadian  Representatives:  F.  H.  Hopkins  &  Co.,  Montreal,  Que. 

Des-Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa.  938  Tuttle  Street. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:     1139  SHAW  STREET 

Main  Structural  Shop:  130  ft.  x  400  ft. 

Area  of  Grounds:  Ten  Acres 

Capacity:  18,000  Tons  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES  : 

Office  and  Works:  Hillcrest  iei4-ieit-l«l* 
Private  cxckangc  connecting  all  dcpartmsEts 
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High  Explosive  Shells 

can  be  Reamed,  Sized,  Centred,  Tapped,  Etc.,  on  the 

Standard  Canadian 
20  inch  Drill  Press 

It  is  adapted  to  meet  the  seveie  demands  of 
Steel  Manufacturers  and  is  fulfilling  all  re- 
quirements for  specialized  work. 
It  has  8  feeds  and  3  power  feeds  together 
with  hand  and  lever  feeds. 
Furnished  for  Belt  or  Motor  Drive.  Round 
or  Square  Base. 

Write  for  full  details. 

Canadian  Blower  and  Forge  Co. 

Limited 


Kitchener,  Ont. 


St.  John 


(Formerly  Berlin) 

Montreal      Toronto      Winnipeg  Vancouver 


1, 


An  example  of  our  work. 
These 

TANKS 

are  30  feet  by  55  feet,  erect- 
ed at  Shawinigan  Falls,  Que. 

We  also  build  tanks  for 

PULP  and  PAPER  MILLS 

CHEMICAL  WORKS 
OIL    REFINERIES,  ETC. 

and  for  any  other  purpose. 

Write  for  estimates 

MacKinnon,  Holmes 
&  Company  Limited 

SHERBROOKE,  QUE. 
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The  First  Coat 
for  Metal  Work 

is  exceedingly  important  and  it 
should  be  such  that  it  will  com- 
pletely protect  the  surface  from 
elements  causing  corrosion  or 
rust. 

CARTER'S 

Dry  Red  Lead 

is  the  highest  standard  quality  and 
gives  a  full  heavy  bodied  mixture 
that  assures  absolute  protection  for 
every  kind  of  metal  construction. 

We  make  Orange  Lead  and  Litharge. 
Special  Red  Lead  and  Litharge  for 
Color,  Varnish  and  Rubber  Making. 
Oxides  for  Potters  and  Storage  Bat- 
tery makers. 

Our  products  are  wholly  Canadian 
made  and  equal  in  quality  to  the 
best  imported  goods. 

Send  a  post  card  for  prices. 

The  Carter  White  Lead  Co. 

of  Canada,  Limited 
91  Delorimier  Avenue 
Montreal 


Operator  welding  slieet 
metal  cliemical  container. 
All  seams,  flanges  and  nip- 
jiles  A\ere  welded  by  the 
Prest-O-T.ite  Process. 


Welded  Tanks  are 
Leak-Proof  and  Cost  Less 

This  tank  was  one  of  a  series  constructed  by  a 
large  manufacturing  company  and  used  to  contain 
a  searching  chemical  liquid.  All  seams  and  joints 
were  welded.  Searching  tests  proved  the  tank's 
positively  leak-proof.  Besides  this  important  ad- 
vantage, the  tanks  cost  much  less  to  make  by  weld- 
ing than  by  any  other  method. 

This  is  a  typical  instance  of  the  all-around  use- 
fulness of  the  oxy-acetylcne  process.  In  thousands 
of  shops  and  factories,  it  is  displacing  the  rivet, 
bolt  and  threaded  joint  on  a  large  variety  of  work. 
Welded  joints  machine  perfectlj'. 

Tn  routine  production,  it  is  invalua])le — simplify- 
ing construction,  lowering  costs,  giving  neater  ami 
more  permanent  work. 

For  "on  the  spot"  repairs,  it  is  unequalled.  Also 
profitable  for  reclaiming  and  putting  back  into  ser- 
vice valuable  "waste"  material  from""  your  junk  pile. 


Employs  both  gases  (acetylene  and  o.xygen)  in  portable 
cylinders.  Prest-O-Lite  Dissolved  Acetylene  (ready-made 
carbide  gas)  is  backed  by  Prest-O-Litc  Service,  which 
insures  prompt  exchange  of  full  cylinders  for  empty 
ones.  Provides  dry,  purified  gas,  insuring  better  welds, 
(juicker  work,  and  lower  cost,  and  also  avoids  the  large 
initial  outlayl  and  heavy  depreciation  incurred  in  making 
crude  acetylene  in  a  carbide  generator. 

Necessary  equipment  is  not  expensive.  We  furnish  high-grade 
welding  apparatus  for  $75;  acetylene  service  at  additional  cost. 
Adaptable  for  oxy-acetylene  cutting  by  the  addition  of  special 
cutting  blow-pipe.  Tliorough  instructions  are  furnished  free  to 
every  user  of  Prest-O-I-ite  Dissolved  Acetylene — any  average 
workman  who  luiderstands  metals  can  learn  the  process  (juickly 
and  easily. 

Send  for  literature  on  the  Prest-O-Lite  Process, 
illustrating  the  economies  now  being  effected  in  your 
own  or  similar  lines  of  work. 

The  Prest-O-Lite  Co.,  Inc.,  Dept.  e 

The  World's  lyargest  Makers  of  Dissolved 
Acetylene 
Canadian  Main  Office  and  Factory 
MERRITTON.  ONTARIO 

Factory  Branch  —  WINNIPEG,  Man. 
.53  Branches  and  Charflina  Plants 
Keep  Canadian  Factories  Going.     Insist  on  Buying 
Goods  MADE  IN  CANADA. 
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If  your  rope  breaks 
your  work  stops 

Use 

"DOMINION" 

Dependable  Rope 
The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL,    TORONTO,  WINNIPEG 


In  Peace  or  War  J^C 


"High  Speed  Steel 


Manufactured  by  the  World  Famous  Makers 

JOHN  HY.  ANDREW  &  CO.,  LIMITED 

Is  The  World's  Choice 
*  1916  Methods  are  CHEAPER 


use 


^Industriar'  Works  Locomotive 
Coaling  and  Wrecking  Cranes 

Steam,  Electric  or  Gasoline 


If  your  Contract  is  for  Dredging,  Excavating,  Building, 
Sewers,  or  the  Re-handling  of  materials 
Let  us  quote  you  for 

"HAYWARD"  BUCKETS 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 


Vol  31 


Toronto,  January  24,  1917 


No.  4 


NATIONAL   IRON  WORKS,  Limited 

Head  Office,  Works  and  Docks  j— TORONTO 


Every  size  of  Cast  Iron  Pipe  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments     MONTREAL,  TORONTO  and  PORT  ARTHUR 


.If  I      I  .»  Ill,  .  i,lCT|H|in 
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A  Tribute  To  Concrete 


The  following  paragraphs  are  taken  from  an  Editorial  Article 
ill  the  "Engineering  News"  of  July  27th,  1916,  Concerning  the 
40  miles  of  Concrete  Streets  in  Sioux  City,  Iowa. 


"l  oiUTi'tt.-  i)a\ (■nu  iit>  w  liicli  lia\ c  I)l-cii  in 
use  live  yoar>,  and  wliii-li  slmw  blcii-k  after 
l)lock  witlioiu  a  single  crack:  cuncretc  pave- 
ments which  lia\e  been  under  Iralfic  two  or 
three  years,  and  on  wliich  the  marks  left  in 
llic  orii^inal  lloatin.L;  art-  still  tf  he  seen; 
concrete  pavements  which  are  costing  prac- 
tically nothiiii;  for  maintenance:  concrete 
pavements  laid  on  grades  of  \2'/'  to  HV/c, 
which  give  satisfaction  to  teamsters:  con- 
crete pavements  which  ha\  e  been  a  complete 
success  from  the  beginning  and  are  ]jre- 
ferred  by  propertj-  (jwners  to  any  other  type 
— these  arc  some  of  the  things  wliich  are 
liardly  belie\able  by  an  engineer  unless  he 
actually  visits  Sioux  City.  Iowa,  and  sees 
I  hem  with  his  own  eyes." 


"Engineers  whose  experience  with  con- 
crete paxenicnts  lias  lieen  less  satisfactory 
are  apt  to  say  that  the  success  of  the  Sioux 
City  concrete  paA-ements  must  l.)c  due  to 
peculiarl}-  favorable  local  conditions — sub- 
soil, drainage,  or  some  more  mysterious 
cause.  .Vs  a  matter  of  fact,  a  careful  exam- 
ination of  all  the  pavements  and  of  roads 
and  streets  where  pavements  are  under  con- 
struction leads  inevitably  to  the  conclusion 
that  the  conditions  of  soil,  drainage,  climate, 
traftic,  etc.,  are  quite  as  trying  to  concrete 
pavements  as  the  conditions  in  any  North- 
ern or  Eastern  .\mericau  city  of  .50,000 
population." 

"The  range  of  temperature  in  Sioux  City 
is  from  ll.'i  deg.  to  3.5  deg.  Fahrenheit.  Sud- 
den extreme  variations  of  .50  deg.  are  not 
unusual." 


The  results  obtained  in  Sioux  City  certainly  prove  that  the  claims  made  for 
concrete— durability,  low  maintenance  cost,  non-slipperiness,  adaptability  and 
appearance — are  fully  justified. 


Complete  information  in  regard  to  Concrete  Pave- 
ments will  be  gladly  sent  to  anyone  upon  request. 


CANADA  CEMENT  CO 

Limited 

MONTREAL 
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Sewer  Pipe  and  Sewer  Block 

for  Storm  and  Sanitary  Sewers. 

EFFICIENCY  and  PERMANENCE 

are  best  secured  by  the  use  of 


Most  Easily  Tested   —   VITRIFIED  CLAY  —  No  Deception  Possible 


Left  cut  shows  "MIMICO"  Segment  Block  being  used  in  36  inch  sewer  in  a  20  foot  cut.    This  is  a  splendid  piece 
of  construction  and  is  now  nearing  completion  on  Lake  Shore  Road,  Mimico.    Right  cut  shows  a  small  section 
of  sewer  built  from  same  block  and  covered  with  only  six  inches  of  cinders. 

BUILT  FOR  STRENGTH      AND  IT  HAS  STRENGTH 


Write  for  information  and  prices  to 

The  Ontario  Sewer  Pipe  Co.,  Ltd.,  Mimico,  Out. 
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"BEATTY" 

Hoisting  Engines^ 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  WeUand,  Ont. 

tl.E.  I'LANT  1790  St.  James  Street,  Montreal, Que.        —Agents—        ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

K.  LEONARD  &  SONS  St.  John,  N.  B.  KELLY-POWELL  LTD  McArthur  Bldg.  Winnipep.Man. 


Work  of  this  kind  calls  for  dependability    "Beatty"  Hoists  furnish  it. 


LONDON  Batch  Mixers 

London  Batch  Mixers  cost  less  because  they  will  run  for 
years  without  repairs,  or  break-downs.  They  produce  more  Con- 
crete, they  make  better  concrete  and  do  it  in  less  time.  These 
features  mean  clear  profits  to  the  Contractor  instead  of  loss. 

Every  Mixer  Sold  Sells  Ten  More.     Nearly  2000  Now  in  Use. 
Made  in  all  sizes  from  X  yd.  to  2  /2  yd.  Batch.    Get  prices  now  before 

starting  on  the  next  job. 


Send  for 
Catalogue 
No.  1. 


London  Batch  Mixer 

LONDON  BULL  DOG  BATCH  MIXER 

A  Small  Batch  Mixer  for  Small  Contract  Work. 

6  cu.  ft.  Batch,  50  cu.  yds.  per  day.    Can  be  operated  with 

less  men  than  any  other  Mixer.    Pays  for  itself  in  15 

days'   use.      Every  contractor  with  small  jobs 

should  own  a  Bull  Dog  Batch  Mixer.    Send  for 

Catalogue  No.  I  B. 

We  make  2.3  different  sizes  and  styles  of  Concrete  Mixers  also 
a  full  line  of  Concrete  Machinery  and  Cement  Working  Tools. 

London  Concrete  Machinery  Co.,  Limited, 

Branches  and  Agencies  in  every  large  city  in  Canada. 


London  Bull  Dog  Batch  Mixer. 


London,  Ont. 


WORLD'S  LARGEST  MANUFACTURERS  OF  CONCRETE  MACHINERY  AND  CEMENT  WORKING  TOOLS- 
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!^EW  Glasgow,N.S. 
and  St.  Johns. PQ. 
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Town  and  City  Sewers 

ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of  sewer  material. 
Pipe  of  our  manufacture  have  been  used  in  practically  every  city  in  Canada.  Highly 
glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some  attractive 
prices.    We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :    St,  Johus,  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Granite  Veneered  Cement  Blocks 


By  our  Cast  Stone  System  you  can  make  waterproof  hollow  cement  building  blocks  with  granite  veneered  facing, 
either  rock  or  smooth,  at  no  greater  cost  than  for  an  inferior  product  made  by  any  other  method. 

We  can  eliminate  cement  block  competition  in  your  territory  for  you.  Our  new  multiple  moulds,  together  with 
new  patented  ideas  in  Cement  Block  Construction,  are  revolutionizing  the  industry.  They  are  enlarging  the  uses  of 
this  buildin.g  material.    They  are  proving  bi.g  money-makers  for  contractors  wherever  introduced. 

Write  for  big  free  catalogue  to-elay,  giving  complete  details  of  construction  and  price  of  equipment. 

Cast  Stone  Block  &  Machine  Co.,  Ltd.,  Windsor,  Ont. 
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All  Coinprc*»ois 

Can.    Inger»oll  K»nd  Co.,  Ltd. 

Aluminium 

Spiclmann  Agencies  Regd. 

Air  Hoitti 
Canadian  Ingersoll-Kund  Co. 
Northern  Crane  Works 

Architectural  Iron  Works 

Canada  Wire  &  Iron  Goods  Co. 
.McGregor  &  Mclntyrc 

Architectural  Terra  Cotta 

Toronto  Plate  Glass  Imp'tg.  Co. 

A«h  Hoists 

Gillis  &  Geogliegan 

Asphalt 

.\sphaU  &  Supply  Company 

Auto  Cranes 

Byers  Machine  Co.,  John  F. 

Blast  Hole  DrUls 
Hopkins  &  Co.,  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 
Can.  IngcrsoU-Rand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Boilers 

Beatty  &  Sons,  M. 

Goldie  &  McC:illoch  Co. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Bricks 

Sun  Brick  Company 


Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Brick  Machinery  and  Supplies 
Sheldons  Limited 


Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 
Structural  Steel  Company 


Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 

Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


L'usenicntb 

Trussed  Concrete  Sleel  Co. 

Cedar 

B.  C.  Lumber  Commissioner. 

Cement 

Alfred  Rogers,  Limited 
Britnell  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement  Gun 

Cement  (^un  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co. 
Paterson  Mfg.  Company 

Centrifugal  Pumps 

lioving  Hydraulic  &  Engineering 

Company 
Canadian  Ingersoll-Rand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 

-Vrmstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  &  Machine  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Concrete  Chimneys 

Pelletier  &  Fils,  Edouard 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Mussens  Limited 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

Gray  Construction  Co.,  John  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Goodwin,  Barsby  &  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

(joodwin,  Barsby  Company 
Slurlcvant  Co.  of  Can.,  Ltd.,  B.  F. 


Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Metallic  Roofing  Company 
Pedlar  People  Limited 


Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 


Crushed  Stone  and  Granite 

Canada  Crushed  Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Hagersville  Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 


Crushers  (Stone  and  Rock) 
Goodwin  , Barsby  &  Company 
London  Concrete  Machinery  Co. 
Mussens  Limited 


Culverts 

Pedlar  People 

Cutting  and  Welding  Plants 

Prest-O-Lite   Company,  Inc. 

Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and  Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
National  Equipment  Company 
Northern   Crane  Works 

Douglas  Fir 

B.  C.  Lumber  Commissioner 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  I-I. 

Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 

Dump  Cars,  Wheels,  etc. 
Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 


Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 

Elevator  Doors  ' 
Ormsby  Company,  A.  B. 

Elevators 

Northern  Crane  Works 
Turnbull  Elevator  Company 

Enamelled  Brick 

American  Enamelled  Brick  & 
Tile  Company 


Engines 

Canadian  Blower  and  Forge  Co. 
Can.  Fairbanks-Morse  Company 
Goldie  &  McCulloch  Co. 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Haddin  &  Miles 

Hunt  &  Co.,  Robt.  W  » 
Milton  Hersey  Co  V 
R.  S.  &  W.  S.  Lea  i' 
Wynne-Roberts,  R.  O.  ♦ 

Engineering  Instruments 
Heller  &  Brightly 

Excavators 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can..  Ltd  .  B  F 


Ferro-Concrete  Chimneys 
Pelletier       Fils.  Edouard 


Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  McTntyre 


Flag  Poles 
ario 
ompa 

(Continued  on  page  S) 


Ontario  Wind  Engine  &  Pump 
Company 
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Burlington  Steel 
Co.,  Ltd. 

Hamilton,  Canada 

STEEL  BARS 

For 

Concrete  Reinforcing 

Rounds,  Flats,  Plain  Squares, 
Twisted  Squares 

We   furnish   Rail  Carbon  Steel  Bars 

minimum  Elastic  Limit,  50,000  lbs.  per 
Square  Inch,  in  strict  accordance  with 
"American  vSociety  of  Testing  Materials," 

specification. 

Increased  Physical  Properties  of  our 
product  allow  use  of  less  Tonnage. 

Bars  bent  to  shape  for  BeamSy 
StirrupSy  Etc. 

Prompt  Shipment 
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Flooring  Materials 

AiniHionK  C'oik  fompmiy 

Fuel  E<onomi<crs 

Siurtrvant  I'o.  of  Can.,  1  til-,  !>■  1" 

Force* 

I'anadian  Blower  and  Forge  I  >> 
Sheldons  I.iniitcd 

Gas  Ensine* 
i^oold,  Sliapley  &  Miiir  C"o. 

Gasoline  EnRines 

lioviiiK  Hydiaulic  &  KngiiiccrinK 

Company 
t'lOold,  Shapley  &  Muir  Co. 
London  I'oncrcte  Machinery  Co. 
Ontario  Wind  Knginc  &  rump 

Company 

Glass 

Liucfer  Prism  Company 

Toronto  Plate  Glass  Imp'tg  Co. 

Governors 

I'oving  Hydraulic  &  Knginecring 
Company 

Hammer  Drills 
Canadian  Ingersoll-Rand  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Slieldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Heat  Insulating  Materials 

.\rmslronp  Cork  Company 


Hinli  Pressure  Pipe  Lines 

Pittsburgh  Valve,  Foundry  S: 
l^onstruction  Company 

Hoists,  Electric 

Northern  Crane  Works 
Hoisting  Apparatus 

Bcatty  &•  .'ions,  M. 

Canadian  TngersoU-Kand  Co. 

(".illis  S.-  Cicoghcgan 

Coold,  Shapley  &  Muir  Co. 

London  Concrete  Machinery  Co. 

Marsh  &•  TTenlhorn 

Musscns  I.iniitcd 

National  Equipment  Company 

Nortlicrn  Crane  Works 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh       Hentliorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
nartshore-Thompson    Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 

Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

.Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  IT. 
National  Steel  Car  Co. 


Interior  Finish  and  Uoors 

Canadian  Office  &  School  Fur- 
nitvnc  Company 

Insulating  Bricks 

Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 

Northern  Crane  Works 

Kilns 

('anadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  15.  F. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 

Motor  Trucks 

National  Steel  Car  Company 


Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 

Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co. 

Ornamental  Moulds 

Ideal  Concrete  Machinery  Co.' 
London  Concrete  Machinery  Co. 

Paints  and  Varnishes 

Brandram-IIenderson  Co. 
Carter  Wliite  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 

Patents 

Shipman,  Harold  C. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Barber  Asphalt  Paving  Co. 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  &  Wood) 
Boving  Hydraulic  &  litiginecring 

Company 
Dominion  Concrete  Company 
Garfshore-  Thomson  Pipe  Co. 
National  Iron  Works 

Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


THE  BYERS  AUTO-CRANE 

UNLOADS  CARS— EXCAVATES-DRIVES  PILES 
A  Lighter,  Simpler,  Cheaper,  Locomotive  Crane 


Photograph  shows  Auto- 
Crane  owned  Tsv  Bate-Mc- 
Mahon  Co..  Ottawa,  On- 
tario. This  machine  exca- 
vated for  Administrative 
Buildings  and  unloaded 
cars  at  Camp  Borden,  On- 
tario. 

Write  us  fcr  detailed  in- 
formation and  photos  of 
applications  of  the  Auto- 
Crane.  Tell  us  your  dig- 
ging and  unloading  pro- 
blems. 


Also  manufacturer.s  of  Steam,  Gasoline  and  Electric  Hoisting  Engines,  Derrick  Irons, 
Sheaves,  Blocks,  Waterial  Elevators,  etc. 

THE  JOHN  F.  BYERS  MACHINE  CO.,  s,c.„,?re  s. ,  Ravenna,  Ohio 
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1 

QUALITY 

SEKVICL 

B 

•yHE  leader  in  every  industry, 
to  maintain  his  lead,  must 

U  R  customers  must  be 
served.    One  of  the  domi- 

safeguard the  quality  of  his 
products.  —  Rigid  inspection 
and  careful    supervision  are 

nating  factors  in  any  success- ' 
ful   business  is   Service. — We 
succeed  only  through  the  good 
will   and    good    wish    of  the 
people  we  serve.— This  thought 
permeates  our  entire  Organiza- 
tion, from  the  President  down. 
— Our  employees  feel  the  sense 
of  responsibility  this  principle 
implies ;  and  each  one  directs 

important  factors.  —  To  pro- 
ducts of  iron   and   steel  this 

principle  applies  with  tremen- 
dous force.  —  It  means  safety, 
security   and   stability.  — We 
safeguard  the  quality  of  our 

products,  believing  quality  will 

his  efforts  to  maintain  the  high 

be  recognized  long  after  the 

standard  of  service  we  aim  to 

price  is  forgotten. 

render. 

The 

• 

STEEL  COMPANY 

of 

CANADA 

Limited 

- 

HAMILTON 

1 

MONTREAL 

■ 

■ 

10 
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CLASSIFIED   INDEX  TO   ADVERTISEMENTS— Continued 


Penciii  ^LcAd) 

Amrricait  I.fad  Pencil  Company 

Periorated  Metals 

Canada  Wire  &  Iron  Goods  Co. 

Pile  Driving  Machinery 
Bcalty  v*it  Sons,  M. 
Canadian  InKcrsoll-Rand  Co. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 

Pipe  Fittings  and  Flanges 

Piltsbtirgh   Valve,    Foundry  & 
Constriiclion  Company  ^ 

Pipe  Covering  (Cold  and  Ste.im) 
.\rmstTong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  II. 

Planing  Mill  Exhausters 

Canadian  Plowcr  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can..  I,ld.,  R.  F. 

Plaster 

.■\lbert  Mfg.  Company 
Rrilncll  i1  Company 

Plug  Drillers 

Canadian  Tngcrsoll-Rand  Co. 

Pneumatic  Machinery 

Canadian  Ingersoll-Rand  Co. 

Power  Engines 

I'oving  Hydraulic  &  Enfiinceiing 

Company 
Inglis  Company,  Jolin 


Pumps  and  Pumping  Machinery 
.American  Well  Works 
Heatty  &  Sons,  M. 
Hovins  Ilydr.Tulic  S:  Engineering 

Company 
Canadian  Klower  and  Forge  Co. 
Canadian  Tngersoll-Rand  Co. 
Cook,  A.  U. 
Darling  Bros. 

Hopkins  &  Company,  F.  II. 
Inglis  Company,  John 
McDougall  Caledonian  Iron  Wks. 
(Ontario   Wind   Engine    &  Pump 

Company 
WatcrouB  Engine  Works  Co. 

Quarry  Machinery 

Canadian   Ingersoll-Rand  Co. 
Hopkins  &  Company,  F.  II. 
Goodwin,  Rarsby  S;  Company 

Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
Dominion  Iron  &  Wrecking  Co. 
dartshore,  John  J. 
Hopkins   &   Company,   F.  H. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Reinforcements,  Concrete  &  Steel 

Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 


Refrigeration  Machinery 

Roving  Hydrauh'c  &  Engineering 
Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Road  Machinery 

Hopkins  &  Company,  F.  H. 
Waterous  Engine  Works  Co. 

Roofing  Material 

Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 

Rubber  Goods 

Can.   Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Scales 

Wilson  &  Son,  C. 

Scrap  Iron 

Dominion  Iron  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  &  Company 

Sewer  Pipe 

Britnell  &  Company 
Canada   Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National   Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 

Shingles 

B.  C.  Lumber  Commissioner 

Shovels  (Steam) 

Beatty  &  Sons,  M.  ^ 
Hopkins  &  Company,  F.  H. 


Spruce 

]!.  C.  Lumber  Conuuissioner 

Silo  Moulds 

London  Concrete  Macliinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Slieldons  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continued  on  page  14) 
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Crushed  Stone  for  Macadam  Roads 


Macadam  Roads 
must  be  built 
of  a 

TOUGH 
STONE 

that  will  cement 
WE  HAVE  IT. 


The  Hagersville  Contracting  Company,  Limited 

HAGERSVILLE,  ONT. 


liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiy^ 
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 


Vitrified  Clay  Pipe 

VS. 

Any  Other  Product 

For  Sewers 

IF  you  will  just  remove  local  sentiment  and  be  guided  by 
the  advice  and  past  experiences  of  the  best  engineers  i  n 
Canada  your  sewers  will  undoubtedly  be  built  or 

''HAMILTON  VITRIFIED  SALT 
GLAZED  CLAY  PIPE'' 

No  imitations  will  stand  the  severe  test  required  of  a  sewage 
conveyor.  You  are  not  experimenting  when  you  use  ^'clay 
pipe"  and  the  original  cost  is  practically  the  same. 

Why  not  buy  the     THc  Hamiltoii  &  ToFonto  Sewer  Pipe  Co. 

proven  article?  HAMILTON  and  TORONTO 


IS 
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SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

K'  Chimney  Tops 
Flue  Liningrs 
Wall  Coping* 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Farkdale  5000 


The  Dominion  Sewer  Pipe  Co. 

(Th«  Independent  Co.)  Limited 
SWANSEA  (near  Torpnto) 


44—6 
20—6 
29—6 


20—  8' 
20—10' 
20—10' 
10—11' 


The  Maritime  Bridge 

Company,  Umited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
^  receipt  of  enquiries. 

Angles  Flange  Quality  Steel 

Circles 

X  3/8" 

-60'  9—44"  X  3/8" 

X  3/8" 

X  7/16" 

X  7/16" 

X  7/16" 

X  7/16" 

X  1/2" 

X  1/2" 

X  1/2" 


X  3J4' 
X  SVi' 
X  354' 


H"  —60' 
11/16"— 60' 


2—10"  X 


10—  1" 
19— 1J4' 

15—  1// 
2—2" 
7—2" 

16—  2!^' 
25— 2 /a" 

4—3" 

11—  3  K" 

17—  ^" 
10—4" 

1-4/2" 

4—5" 

9—5" 


Bars 

'A"  -30' 
%"  —30' 
5/16"— 30' 
5/16"— 20' 
H"  —30' 
9/16"— 22' 


10—36" 
9—44" 
7—48" 

1—  44" 
5^8" 

2—  61" 

1—  64" 
2^8" 

2—  61" 
1—67" 


Channels 


1" 
VA' 

2" 
2" 
2'A' 
2 /a' 

4" 
4" 
4" 
4" 
3H' 
3" 
4" 


Tees 

1/8" 

1/4" 
1/4" 
1/4" 
5/16' 
5/16' 
3/8" 
3/8" 
3/8" 
3/8" 
1/2" 
7/16' 
1/2" 
1/2" 


24—12" 
74—15" 


at  30  lb.— 60' 
at  33  lb.— 36' 


0" 

10/.' 


Zees 


—25'  0" 

—25'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—50'  0" 

—50'  0" 

—50'  0" 

—50'  0" 

—40'  0" 

—50'  0" 

—50'  0" 


4— 211/16 
1—2-11/16 

2^1/16 

1^-1/8 

1—4-1/16 

1—4-1/16 

1—4-1/16 

7—5 

1—5 

1—5-1/16 
1—5-1/16 

3—5 
1—5 


X  3 
X  3 

X  3-1/16 
X  3-1/8 
X  3-3/16 
X  3-1/16 
X  3-1/16 
X  3-1/16 
X  3  -1/4 
X  3-1/4 
X  3  5/16 
X  3-5/16 
X  3-1/4 
X  3-1/4 


X  3/8  —48'  0" 
X  3/8  —  8'  11" 
X  1/4  —25'  8" 
X  5/16—23'  10" 
X  3/8  —11'  5" 
X  1/2  —40'  0" 
X  1/2  —41'  9" 
X  1/2  —11'  4" 
X  5/16—60'  0" 
X  5/16—15'  2" 
X  3/8  —50'  0" 
X  3/8  —44'  7" 
X  1/2  —50'  0" 
X  1/2  —14'  8" 


Office  and  Plant,  NeW  GlaSgOW,  N.  S. 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices: 


Transportation  Bldg.,  MONTREAL 


Quebec 


St.  John  N.B. 


Iaiiuar\    ~l.  I'.M 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 


Phones,  Office  North 


664 

665 


EveninsTS,  North  2107 


The  Ideal  House  Wire 

should  be  good  enough  for  the  most  costly  buildings 
and  cheap  enough  for  the  most  modest  structures. 

"Sterling"  N.E.C.  Rubber  Insulated  Wire 

is  a  high  grade  general  purpose  wire  which  is  used 
in  enormous  quantities  in  all  classes  of  buildings. 
Samples  and  prices  on  request. 

Standard  Underground  Cable  Co.  of  Canada 

Hamilton,  Ont.  Lim.ted 

Montreal,  Que.         Winnipeg,  Man.         Seattle,  Wash. 


Blair  Concrete  Pipe 


We  use  only  the  finest 
grade  materials  in  all  our 
work.  Clean,  sharp  sand 
and  high-grade  cement. 
Gravel  sorted  and  crushed 
in  our  own  plant.  After 
tlToroug'h  mixing,  the  con- 
crete is  power  tamped,  to 
ensure  great  density.  Pipe 
is  then  allowed  to  set  for 
72  hours  in  vaporizing 
chambers,  with  automatic 
sprinklers,  giving  the  pipe, 
great  hardness.  We  make 
large  sizes  of  pipe  in  our 
portable  plant  at  the  place 
where  they  will  be  used. 
We  also  have  a  special 
feature  in  our  continuous 
reinforced  concrete  pipe. 

Write  to-day  for  fin-ther 
details  and  prices. 


B.  Blair  Company,  Limited 


WOODSTOCK 


ONTARIO 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  wiien  you  are  In  the  market. 
Office-M  4515-M  4516      Residence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


WOODEN  PIPE 


\yire  wound  wood  stave  pipe.  2  in.  to  24  in.  diameter.  Con- 
tiinions   wood    stave   pipe,   any    diameter  required. 

CANADIAN  PIPE  CO.,  LIMITED 

Established  1904  '  New  Factory  Erected  1910 

E(liii|)pe(l  witli  tlic  most  up-to-date  macliinery.  Every 
machine  driven  by  a  separate  electric  motor.  Satisfaction 
Gua  ranteed. 

Office  and  Factory-^550  Pacific  St.,  VANCOUVER,  B.C. 
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Surveyors'   IiistrumciUs  Valves  Welding  Apparatus 

any  Heller  &  Brightly  Canada  Iron  Foundries  Prest-O-Lite  Company,  Inc. 


Sitcl 

Burlington   Steel  Comp 
l'>ominion  Iron  &  WreckinB  Co. 
Hopkins  &  Company,  F.  H. 
Steel  Company  o(  Can.,  Ltd. 

Steel  Bars 

Hiirlin^ton  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Hopkins  &  Company,  F.  II. 
Steel  Company  of  Canada,  Ltd. 

Steel  Castings 

Dominion  Steel  Foundry  Co. 

Steel  Pipe 

Can.  Cliicago  Bridge  &  Iron  Wks. 

Steel  Plate  Construction 

Watcrous  Engine  Works  Co. 

Steel  Sash 

Steel  &  Radiation  Limited 

Stone 

Britncll  &  Company 
Hagersville  Contracting  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 

Structural  Iron  and  Steel 

Burlington  St^el  Company 
Can.  Cliicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Dominion   Bridge  Company 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 

Iron  Works 
Structural  Steel  Company 


Swinging  Gears 

Dake  Engine  Company 

Tanks  and  Steel  Pipes 

Can.  Cliicago  Bridge  &  Iron  Co. 
(^oulil,  Sliaplcy  &  Muir  Co. 
Inglis,  .Tolin 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Ilenthorn 
McOougall  Caledonian  Iron  Wks. 
Mackinnon,   Holmes   &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Watcrous  Engine  works  Co. 

Telescopic  Hoists 

l!lack  Building  Supply  Company 
Ciillis  &  C.eogliegan 

Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 

Turnbuckles 

Canadian   Billings   &  Spencer 
Limited 


Ciarlsliorc-Thoinson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Pittsburgh   Valve,   Foundry  & 

Construction  Company 
Dunlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Tiffin  Wagon  Company 

Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson   Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 

Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  and  Cutting  Plants 
Prest-O-Lite    Company,  Inc. 

Well  Drilling  Plants 

American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford    Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
,  of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 

Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


More  Daylight=More  Production 

No  principle  has  been  more  throughly  demonstrated  than  the  one 
which  states  that  the  environment  of  the  worker  largely  deter- 
mines his  efficiency — his  production. 

Observe  it!     Ensure  maximum  efficiency  in  your  factory  by  mak- 
ing it  bright  and  cheerful  by  increasing  the  daylight. 

Factory  Enamel  White 

will  do  this.  Tests  show  that  it  increases  daylight  19  to  36  per 
cent.  It  is  washable,  durable,  economical.  It  does  not  scale  or 
turn  yellow,  but  is  just  as  easily  applied  as  ordinary  paint. 


We've  a  Booklet  that  Tells  More  About  It. 
Write  for  It. 


January  24,  191t 
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Famous  Heart 
Shape  Mixers 

Strictly  Made^n-Can- 
ada.  Noted  for  their 
thorough  and  very  rapid 
mixing  of  concrete.  Used 
by  the  largest  contractori 
in  Canada. 


Write  for  latest 
Catalogue  and 
Special  Offers. 


Improved  Concrete  Machinery 

such  as  Crushers,  Tile,  Brick  and  Block  Machines,  Crushing  Rolls, 
Road  Pavers,  etc.  Everything  in  Contractors'  Equipment  is  Made- 
in-Canada  by  a  Canadian  firm  with  Canadian  capital.  Our  hoist- 
ing machinery  is 
the  most  modern 
and  efficient. 

Equipped  with  gas, 
steam  or  electric 
power,  mounted  on 
skids  or  trucks. 


WETTLAUFER  BROS.,  LIMITED 

IMPROVED  CONCRETE  MACHINERY 
178  Spadina  Ave..  TORONTO,  ONT. 

B ranches— Montreal  Halifax,  Vancouver,  Winnipeg 


EXPANSION 

JOINT 


The  ideal  joint  for  every 
need.  Equally  ef¥ective  and 
economical  in  time,  labor, 
and  expense,  whether  the 
job  be  street  work,  road 
buildinof,  or  concrete  con- 
struction. 

Elastite  consists  of  a  heavy  body  of  special  as- 
phalt coifipound  between  two  layers  of  high-grade 
asphalt  felt.  Comes  to  the  job  in  strips  ready  for 
use.  Eliminates  entirely  the  old  method  of  pouring 
the  joint  and  then  returning  to  remove  spacing 
strips.    Expands  or  contracts  with  the  road  material. 

Thousands  of  feet  of  Elastite  have  been  used  by 
the  State  Highway  Departments  of  New  York,  Penn- 
sylvania, and  Ohio.  Both  the  Lincoln  and  Dixie 
Highways  are  protected  for  many  miles  by  Elastite 
Joint. 

We  will  take  pleasure  in  furnishing 
you,  on  request,  complete  information 
relative  to  the  use  of  Elastite  on  any  job. 

ELASTITE  DEPARTMENT 

The  Philip  Carey  Company 

TORONTO  ft.ONTREAL 


To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE  ONTARIO 


"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  adjoining  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  filling. 
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ing Company  

Rogers  Limited,  Alfred  
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Rogers  Supply  Company  
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Standard  Underground  Cable  Co.  of 
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ment of  Public  W^orks   46 
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Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterprise 
ing  enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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C.P.R.  Subway,  Yonge  Street,  North  Toronto 


Our  Record  with  the  C.P.R, : 

In  1910  we  built  the  Parkdale  Station,  at  a  cost  of   $12,000.00 

In  1911  we  built  the  Guelph  Station,  at  a  cost  of   21,000.00 

West  Toronto  Car  Shops,  at  a  cost  of   19,500.00 

In  1912  we  built  Jane  Street  Subway,  West  Toronto,  at  a  cost  of   20.500.00 

Runnymede  Road  Subway,  West  Toronto,  at  a  cost  of  . .  .  19,000.00 

In  1914  we  built  Davenport  Road  Subway,  North  Toronto,  at  a  cost  of  . .  .  45,000.00 

Spadina  Road  Subway,  North  Toronto,  at  a  cost  of    35,000.00 

Rowland  Avenue  Subway,  North  Toronto,  at  a  cost  of . .  . .  35,000.00 

Bathurst  Street  Subway,  North  Toronto,  at  a  cost  of....  45,000.00 

Concrete  Retaining  Wall  and  Trestle,  North  Toronto,  cost  22.000.00 

In  1915  we  built  Yonge  Street  Subway,  North  Toronto,  at  a  cost  of   145,000.00 

In  1916  we  built  Ice  House  at  Trenton,  Ont.,  at  a  cost  of   6,000.00 

Fences  at  North  Toronto,  at  a  cost  of   4,000.00 

Station,  Freight  Sheds,  etc.,  Camp  Borden,  at  a  cost  of  ....  45,000.00 

Station  at  Ypres,  Ont.,  at  a  cost  of   3,000.00 

Ticket  Office  at  Union  Station,  Toronto,  at  a  cost  of   2,500.00 

Total  work  done  in  7  years   $480,000.00 


WELLS 


AND 


GRAY,  LIMITED 


ENGINEERS  AND  CONTRACTORS 


Branch  Office: 

Bank  of  Commerce  Bldg., 
WINDSOR,  ONT. 


247  Confederation  Life  Bldg. 

TORONTO 
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Standard  Turnbuckles 

Made  in  Canada 
All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 

Limited 

Welland,  Ontario 


WATEROUS 


SPLIT 
BASE 


PUMPS 


¥  For  Industrial  Service 


Waterous  Pumps  are  built  in  sizes  up  to 
14-inch  discharge  opening,  with  capa- 
city of  from  120  to  7,000  gallons  per 
minute. 

In  Horizontal  and 
Vertical  Types 

Built  for  belt,  motor  or  engine  drive 

They  will  handle  foaming,  non-foam- 
ing and  precipitating  liquids,  pulp  stufif 
and  water  containing  up  to  20  per  cent, 
suspended  matter. 

-SPECIAL  FEATURES— Split  bronze, 
packing  glands,  reversible  barrel  and 
runners,  extra  large  bearings.  Great 
strength  and  simplicity  distinguish 
these  pumps.  No  matter  what  kind  of 
work  you  are  doing  we  have  the  right  pump  and  the  best  pump  for 
your  work. 

CATALOGUE  ON  REQUEST  No.  200. 


NOTICE  THE  SPLIT  BASE! 

This  is  a  special  Waterous  feature.  It  permits  tlie  work- 
ing parts  to  be  lifted  bodily  from  the  base  without  dis- 
turbing the  foundation.  This  is  of  great  benefit  when  pump 
is  set  in  concrete  or  when  the  suction  flange  is  placed  close 
to  a  wall  where  access  is  difficult. 


The  Waterous  Engine  Works  Co.,  Limited,  Brantford,  Canada 
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Legal  Penalty  Incurred  by  Government 
Gontractors 

THE  charrre  has  been  made  from  time  to  time  in 
recent  years  that  the  letting-  of  this  or  that 
Dominion  or  Provincial  Government  contract 
has  been  influenced  by,  monev  subscriptions 
donated  by  the  successful  contractor  to  the  "party 
fund."  For  the  most  part,  we  believe  such  charges 
have  been  laid  by  political  opponents  who,  in  general, 
endeavor  to  fix  the  blame  on  government  officials  so 
ihat  the  party  to  which  these  officials  Ijelong  may  be- 
come discredited;  for  this  reason  the  legal  and  moral 
aspect  of  the  whole  matter  has  been  lost  sight  of,  and, 
reprehensible  as  the  practice  may  be,  it  has  escaped  the 
censure  it  deserves  as  a  result  of  being  made  a  politi- 
cal issue  solely.  Indeed,  we  believe  it  will  be  news  to 
many,  including-  contractors,  that  there  is  any  legal 
aspect  to  the  matter  at  all ;  but  during  a  recent  inves- 


tigation into  some  public  matters  in  one  of  our  large 
cities  we  are  advised  that  a  law  was  brought  to  light 
which  has  been  on  the  statute  books  of  Canada  for 
many  years,  but  which,  apparently,  there  has  never 
been  any  effort  to  enforce.  This  statute  reads  as  fol- 
lows : 

"It  is  expressly  provided  by  section  158,  sub- 
section 1,  of  the  Criminal  Code,  that  it  is  an  in- 
dictable offence  for  anyone  having  any  contract 
with  any  government  to  subscribe  or  agree  to 
subscribe  any  money  or  other  valuable  considera- 
tion for  the  purpose  of  promoting  the  election  of 
any  candidate  or  of  any  number,  class,  or  party  of 
candidates  to  any  legislature  or  to  parliament,  or 
to  subscribe  with  the  intent  in  any  way  of  in- 
fluencing or  affecting  the  result  of  a  provincial  or 
Dominion  election.  The  Court  is  given  power  to 
impose  imprisonment  for  not  less  than  one 
month  and  not  more  than  one  year,  and  to  impose 
a  fine  to  the  extent  of  the  amount  subscribed." 

The  Act  also  provides  that  any  prosecution  for  such 
offence  must  be  commenced  within  two  years,  and, 
further,  that  any  person  convicted  under  this  Act  shall 
thereby  be  rendered  incapable  of  contracting  with  the 
government  or  of  receiving  any  benefit  under  any  con- 
tract whicl:  he  has  with  the  government,  or  of  holding 
any  office  under  the  government. 

To  what  extent  this  law  has  been  transgressed  it  is, 
of  course,  impossible  to  guess,  but  there  is  little  doubt 
that  ignorance  of  its  existence  has  been  responsible  for 
much  of  the  trouble.  We  bring  the  matter  to  tlie 
attention  of  our  readers,  therefore,  chiefly  because  we 
I)elieve  it  is  a  question  upon  which  they  would  will- 
ingly become  better  informed.  Many  a  contractor  may 
feel  that  he  is  justified  in  taking  advantage  of  a  little 
poHtical  influence  to  gain  him  a  contract  which  he  be- 
lieves he  can  carry  out  as  well  as,  or  better  than,  his 
competitor,  but  few  will  take  a  chance  on  a  year's  im- 
prisonment, however  great  the  monetary  gain.  A  more 
g-eneral  realization  of  the  existence  of  this  law  should 
work  out  advantageously  to  the  government,  the  con- 
tractors, and  also  to  the  public  at  large,  who  pay  the 
bills. 


Engineering  Education 

EDUCATION  in  engineering  should  be  primarily 
a  systematic  cultivation  of  the  natural  abilities 
of  the  individual  student,  and  should  be  con- 
cerned only  secondarily  with  acquiring  know- 
ledge of  facts  or  of  methods  of  using  them.  This,  in 
a  sentence,  expresses  the  fundamental  idea  upon  which 
Professor  Higbie  based  an  address  before  the  recent 
meeting  of  the  American  Association  for  the  Advance- 
ment of  Science.  Professor  Higbie's  paper  was  in- 
tended to  indicate  just  what  college  training  for  engi- 
neers may  reasonably  be  expected  to  accomplish,  and 
the  views  expressed  therein  are  substantially  in  ac- 
cord with  those  of  a  considerable  number  of  able  prac- 
tising engineers  of 'wide  and  varied  experience  who 
responded  to  a  questionnaire,  sent  out  by  Professor 
Higbie  two  or  three  years  ago,  and  which  covered 
broadly,  as  well  as  in  detail,  the  purpose,  scope  and 
content  of  courses  and  methods  of  instruction  in  vari- 
ous branches  of  engineering. 

The  basic  idea  is  that  education,  so  far  as  engineer- 
mg  is  concerned  should  not  be  judged  solely  by  the 
amount  or  kind  of  knowledge  dispensed,  nor  by  the 
particular  facts  and  laws  which  are  learned.  The  pre- 
vailing opinion  of  engineers  of  note  in  their  profes- 
sion IS,  rather,  that  college  training  exhibits  its  most 
potent  influence  by  a  development  of  a  character  or 
frame  of  mind.    Critics  of  engineering  education,  says 
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Professor  Higbie,  may,  in  general,  be  desisiuatetl  ideal- 
ists and  materialists.  The  former  are  i|icliiied  to  re- 
gard as  of  utmost  importance  the  habits  and  character 
training  which  college  life  ])rodnces,  while  Ihe  latter 
are  more  interested  in  the  ingraining  of  specilic  in- 
formatii>n  ;  in  other  words,  they  measure  educational 
value  by  mere  facts,  not  by  tiie  habits  which  will  re- 
sult in  a  better  application  of  these  facts. 

The  matter  of  education  is,  at  best,  oi)en  in  (lel)atc. 
Opinions  regarding  the  sco])e,  nature  and  coiilents  of 
educatii>nal  courses  are  as  divergent  as  night  and  da)'. 
Engineering  education,  in  particular,  offers  an  even 
more  comi)lex  situation,  for  engineering  is  ])eculirir  in 
being  not  a  mere  scholastic  acconi])lishnient,  but  rather 
a  combination  of  the  theoretical  and  i)ractical ;  in  other 
words,  real  life  must  modify  and  amplify  pedantic  at- 
tainments. The  engineer  must  not  be  merely  erudite, 
he  must  be  useful,  and  to  be  useful  he  must  have  felt 
the  et^'ects  of  the  knocks  and  jolts  of  a  contact  with 
men.  The  school  of  life  itself  must,  in  this  case,  be 
a  co-partner  with  the  school  of  thought.  Having  this 
view,  then,  it  is  apparently  essential  that  a  college  train- 
ing should  be  merely  a  stepping-stone  to  the  wider  and 
broader  graduate  training.  Many  men  have  reached 
fame  and  station  as  engineers  who  could  not  boast  of 
a  university  education.  Their  fame  has  not  been  less- 
ened a  whit  thereby.  Yet  engineers  whose  experiences 
have  been  gained  in  part  inside  the  walls  of  a  college 
have  testified  that  the  real  satisfaction  of  such  educa- 
tion has  come,  not  from  the  mass  of  facts  and  data 
that  has  been  disbursed,  but  from  the  habits  of  per- 
sistence, accuracy,  thoroughness,  observation  and  in- 
dependence of  thought  which  have  been  ingrained, 
habits  which  have  made  an  easier  path  to  hoe,  and 
which  have  made  the  experiences  of  real  life  less  trying. 

The  exact  procedure  in  realizing,  or  attempting  to 
realize,  this  ideal  of  educational  usefulness,  is  for  the 
teaching  mind  to  formulate.  The  teacher  holds  to  a 
large  extent  the  key  that  opens  the  way  to  a  broad- 
ening of  college  instruction.  If  he  is  a  man  of  well- 
rounded  personality,  of  high  character,  and  of  com- 
manding force,  he  can  exert  an  effective  personal  in- 
fluence on  the  student  which  may  do  much  to  lay  a 
good  foundation  for  engineering  work  and  train  the 
stamp  of  men  the  world  wants — thinkers  and  doers. 
The  subjects  which  a  college  aims  to  teach  must  be 
clothed  wMth  a  certain  vesture  that  gives  life  and  in- 
terest.   This  is  true  of  such  subjects  as  mathematics, 

One  paragraph  of  Professor  Higbie's  paper  in  par- 
ticular touches  upon  what,  we  believe,  is  the  real  failure 
in  engineering  education.  "The  training  of  the  engi- 
neer," he  states,  "ignores  or  places  too  little  stress  up- 
on the  business  of  life,  upon  political  and  broad  social 
interests  and- problems,  with  the  result  that  the  engi- 
neer does  not  take  that  commanding  place  in  the  man- 
agement of  human  aftairs  to  which  his  training,  his 
knowledge  and  his  character  entitle  him,  and  that  he 
does  not  receive  his  due  share  of  the  material  benefits 
of  his  labors." 

This  expresses  an  opinion  that  our  editorials  have 
repeatedly  advocated.  The  engineer,  through  his  con- 
nection with  world-development,  and  by  virtue  of  his 
constructive  mind,  is  admirably  fitted  to  occupy  the 
pedestals  of  a  more  influential  public  life.  At  the  pre- 
sent moment  the  sun  is  beginning  to  break  through 
the  clouds  and  the  engineer  is  coming  into  his  own. 
His  scope  of  activity  is  not  any  more  the  limited  sphere 
of  subserviency;  he  now  operates  in  the  domains  of 
w^orld  influence  and  power.  To  fit  himself  for  his 
new  place,  the  engineer's  training  must  be  as  broad 


as  it  is  comprehensive,  it  must  lay  stress  on  the  re- 
(juisitcs  which  this  new  adaptation  involves.  It  is 
in  this  that  engineering  education  requires  revision, 
remodelling  and  reclothing.  It  must  enable  the  engi- 
neer to  take  "his  place  in  the  sun." 

Manitoba  Branch,  G.  S.  G.  E.,  Approves  of 
Research  Laboratories 

The  Manitoba  branch,  Canadian  Society  of  Civil 
Engineers,  held  a  regular  meeting  on  the  evening  of 
January  4.  It  was  decided  to  approve  the  principle 
contained  in  the  bill  proposed  by  the  Electrical  Section, 
])roviding  for  legislation  regarding  licensing  electrical 
contractors  and  journeymen. 

Prof.  E.  Brydone-Jack  addressed  the  meeting  on 
the  relation  of  the  society  to  scientific  and  industrial 
research.  The  speaker  referred  to  the  absolute  need 
for  organized  effort  in  research  and- investigation,  em- 
phasized and  brought  before  the  public  on  account  of 
the  war.  He  then  gave  the  history  and  details  of 
organization  of  the  British  Committee  on  Scientific  and 
Industrial  Research,  followed  by  that  of  the  Canadian 
committee,  which  is  being  formed  along  lines  similar 
to  the  British  committee,  and  finally  the  committee  ap- 
pointed by  the  university  faculty,  all  indicating  the  de- 
velopment of  public  sentiment  along  this  line.  The 
British  committee  consists  of  (1)  a  committee  of  the 
Privy  Council ;  (2)  an  advisory  council  of  experts ;  (3) 
standing  committees  on  engineering,  metallurgy,  and 
mining".  The  Canadian  committee  has  not  yet  appoint- 
ed any  standing  committees,  and  Prof.  Brydone-Jack 
directed  his  remarks  to  the  standing  committee  on 
engineering. 

The  paper  was  followed  by  a  lively  discussion  on 
the  subject,  after  which  the  meeting  again  went  into 
business  session  and  adopted  the  following  resolutions  : 

That  the  Manitoba  branch,  Canadian  Society  of 
Civil  Engineers,  is  heartily  in  accord  with  the  idea  of 
establishing  research  laboratories  at  the  various  indus- 
trial centres  throughout  Canada,  and  would  urge  for 
favorable  consideration  by  those  in  charge  the  estab- 
lisfiment  in  Winnipeg,  Manitoba,  of  an  experimental 
station  for  physical  and  chemical  research  relating  to 
Western  industrial  and  civic  problems. 

That  this  branch  urge  upon  the  society,  in  annual 
meeting  assembled,  consideration  of  the  question  of 
recommending  to  the  Canadian  Scientific  and  Indus- 
trial Research  Committee  the  appointment  of  a  stand- 
ing committee  on  engineering  and  the  nomination  of 
certain  members  on  such  standing  committee  not  ex- 
clusive of  Western  representation. 

That  the  chairman  appoint  a  committee  to  make  a 
special  local  study  towards  forwarding  the  purposes  of 
the  Canadian  Scientific  and  Industrial  Research  Com- 
mittee. 


"The  people  of  Canada  should  practice  econo- 
my, which  results  in  greater  national  saving. 
Every  man  over  twenty-one  understands  how  to 
economize,  and  every  man  can  carry  it  out  if  he 
wants  to  carry  it  out.  Let  us  economize.  Let  us 
make  our  savings  serve  the  purposes  of  war.  Let 
the  people  of  the  Dominion,  by  thrift  and  econo- 
my, make  their  dollars  fight  the  Hun."— Sir  Thos. 
White. 
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Fig.  1.  — Factory  of  Canada  Cycle  and  Motor  Co.,  at  Weston,  Ont.,  nearing  completion.    Reinforced  concrete 
office  portion  on  the  left;  power  house,  stacit,  and  water  reservoir  on  the  right. 


Interesting  Erection  Methods  Employed  on 
New  Steel  and  Concrete  Factory 


ANEW  factory  i.s  jii.st  being  completed  for  the 
Canada  Cycle  and  Motor  Company,  Ltd.,  at 
Weston,  Ontario,  on  the  Dnfferin  Road.  Fig. 
3  shows  the  general  outlay  and  plan,  while  the 
illustrations,  Figs.  1  and  2,  show  the  building  in  two 
different  stages  of  erection  and  serve  to  indicate  the 
type  of  construction  being-  ernployed.  One  of  the  pho- 
tographs gives  an  idea  of  the  appearance  of  the  com- 
pleted factorv.  It  is  being  built  for  manufacturing 
purposes,  and  has  been  designed  to  secure  economy 
by  keeping  operations  on  the  ground  floor  and  at  the 
same  time  to  obtain  the  greatest  amount  of  light.  One 
side  of  the  building'  is  intended  largelv  for  office  use, 
this  portion  being  two  storeys  high. 

The  main  part  of  the  plant'is  one  storey  in  height, 
and  is  rectangular  in  plan,  measuring  280  feet  by  208 
feet.  This  portion  is  for  factory  purposes,  and  ample 
provision  has  been  made  for  light  through  the  i"oof  and 
walls.  The  office  Quarters  are  accommodated  in  the 
front  of  the  building,  in  a  portion  measuring  50  feet  by 
280  feet  in  plan.  The  size  of  the  whole  factory  is  thus 
258  feet  by  280  feet.  A  brick  power  house,  separate 
from  the  main  plant,  supplies  heat  and  power.  Fire 
protection  is  obtained  through  connections  with  the 
town  water  system.  A  reserve  reservoir,  of  reinforced 
concrete  construction,  located  outside  the  buildmg, 
forms  a  secondary  protective  device.  The  location  of 
the  plant  is  close  to  railwav  facilities',  a  siding  being- 
installed  alongside  the  building. 

The  front  part  of  the  building,  which  is  two  storeys 
high,  is  of  reinforced  concrete  and  brick  construction. 
The  foundation  piers  are  of  concrete,  and  the  first 
storey  has  reinforced  concrete  columns,  14  inches 
square,  spaced  at  16  feet  centres.  The  walls  are  brick. 
The  upper  floor  has  concrete  girders,  14  inches  by  30 
inches,  with  a  combination  hollow  terra  cotta  and  con- 


crete joist  floor,  measuring  10  inches  in  depth.  The 
second  storey  walls  are  of  solid  bfick,  with  interior 
columns  of  steel.  N'o  concrete  construction  is  used  on 
this  storey.  The  roof  is  flat  and  of  wood  sheeting  on 
steel  wall-bearing  girders,  covered  with  Johns-Man- 
ville  prepared  roofing.  The  floors  are  finished  with 
cement  or  linoleum.  The  concrete  was  a  1:2:4  mix, 
machine-mixed  and  poured  from  buggies.  A  steam- 
operated  hoist  was  employed  to  elevate  materials  to 
the  upper  floor. 

The  major  portion  of  the  building  forming  the  fac- 
tory proper  is  one  storey  in  height,  and  is  entirely  of 
steel  construction.  There  is  no  basement,  and  the  foun- 
dations are  small  square  concrete  pedestals,  with 
spread  footings,  carried  down  to  a  minimum  depth  of 
3  feet  6  inches,  or  below  the  frost  line.  Each  pier  takes 
a  column,  the  cross-sectional  area  of  the  pier  being 
varied  to  suit  the  loading  requirements.  The  outside 
columns  are  supported  on  continuous  foundation  walls 
of  concrete,  with  spread  footings,  on  which  the  outside 
brick  walls  are  built  up.  The  columns  are  of  8  inch 
Bethlehem,  H  section,  with  a  clear  height  of  12  feet 
below  the  roof  trusses.  They  are  spaced  at  16-foot 
centres  in  one  direction  and  40  in  the  other,  with  steel 
roof  trusses  spanning  the  long  bays. 

Roof  lighting  is  provided  by  a  special  monitor  con- 
struction giving  east  and  west  light.  In  Fig.  3  the 
shape  of  these  monitor  trusses  is  shown.  Drainage 
from  the  valley  is  taken  care  of  by  frequent  interior 
downpipes.  These  monitors  are  provided  in  every 
second  bay  only,  the  other  bays  having  simple  sky- 
lights. Monitor  sash,  swinging  outward,  are  fitted  to 
the  monitor  structures. 

The  ou.tside  walls  are  of  brick,  carried  on  the  con- 
crete foundations,  and  are  9  inches  thick  between  col- 
umns and  13  inches  thick  at  the  columns.    Steel  win- 


Pig.  2.— Factory  during  erection,  showing  steel  construction  with  brick  facing.    Note  special  monitor  roof  design. 
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dovv  frames,  extending;  from  the  sills  to  the  eaves,  are 
used.  The  roofs  are  of  2>4  inches  tongue  and  groove 
sheetinuf  on  6-inch  by  10-inch  rafters,  carried  on  tlie 
steel  trusses,  covered  with  a  prepared  rootiui;.  Drain- 
ajLje  is  through  interior  ilownpipes  and  outside  eaves. 
The  floor  of  the  factory  is  of  4-inch  concrete  on  a  2- 
ii\ch  cinder  base,  with  a  1-inch  ceinonl  linish  coat. 

Tile  large  ground  area  of  the  building  made  steel 
erection  more  or  less  intricate,  and  for  this  reason  spe- 
cial methods  were  devised  to  facilitate  operations  and 
allow  the  steel  to  be  erected  with  the  least  interference 
and  at  the  same  time  with  speed.  Materials  were  ship- 
ped to  a  railway  siding,  located  about  200  feet  from  the 
building",  where  a  wooden  unloading  derrick  trans- 
ferred t!ie  steel  to  a  motor  truck,  wluoh  carried  it  to 
the  site.  For  erection  a  sjieoial  traveller  was  rigged 
up,  consisting  of  a  woodcu  slilT-lcg  derrick  mounted 
on  a  frame  iitted  with  wheels  and  running  on  rails  hav- 
ing a  30-foot  spread.  This  frame  was  made  of  H  sec- 
tion beams.  The  derrick  had  a  wooden  boom  77  feet 
long  and  was  equipped  w'ith  a  steam  hoisting  engine 
providing  power.  The  rails  were  laid  on  three  sides  of 
a  square  within  the  area  of  the  building,  as  shown  in 
Fig.  3,  the  entire  series  of  roof  trusses  being  placed  by 


•9tee/  brauaht  by  motor  tri/ck 
I  Traveller  ira^^lltr  jtartj 


Fig.  3.— General  layout  of  building  showing  the  scheme  adopted 
for  erecting  the  steel 

the  traveller  operating  along  these  tracks.  The  tra- 
veller was  started  at  one  side  of  the  building,  and  it 
erected  all  of  the  trusses  in  front  of  it.  When  it 
reached  close  to  the  other  side,  the  frame  was  jacked 
up  and  the  wheels  turned  at  right  angles,  the  traveller 
then  running  down  that  side,  erecting  trusses  as  it 
went.  The  remaining  steel  was  erected  by  operating 
the  derrick  along  the  third  side  of  the  square.  The 
trusses  were  shipped  to  the  job  already  fabricated  in 
40-foot  lengths,  and  were  erected  in  this  way.  The 
length  of  the  boom  enabled  the  traveller  to  cover  a 
wide  sweep.  The  methods  were  devised  for  speedy 
erection,  since  the  intention  was  to  build  the  factory 
against  time.  The  labor  conditions,  particularly  a 
shortage  of  men,  hindered  operating  and  retarded  the 
work  verv  considerably,  however.  One  erector  gang 
did  all  of  the  work  in  connection  with  the  erection,  and 


helped  in  unloading  as  well.  To  show  how  speed  was 
I)rovided  for,  the  wheels  of  the  traveller  were  not  fas- 
tened by  fixed  collars,  but  were  free  to  slide  traversely 
on  their  axles  so  as  to  accommodate  any  irregularities 
in  the  setting  of  the  rails.  This  means  that  the  rails  do 
not  need  to  be  laid  with  a  great  deal  of  accuracy. 

A  separate  power  house  is  located  at  one  end  of  the 
factory.  It  measures  30  feet  2  inches  by  62  feet,  and  is 
built  with  brick  walls,  the  roof  being  carried  on  wall- 
bearing  steel  sections.  The  equipment  consists  of  two 
return-tubular  boilers  of  300  h.p.,  with  provision  for 
doubling  the  capacity  in  the  future.  They  are  equipped 
with  Jones  tinderfeed  stokers.  A  steam-driven  air 
compressor  and  a  fire  pump  are  also  provided  in  the 
l^ower  house.  The  air  compressor  supplies  air  under 
pressure  for  shop  processes,  while  the  fire  pump  is  used 
for  supplying  water  in  case  of  breakdown  in  the  town 
mains  during  fire.  The  stack  is  of  the  Custodis  radial 
brick  type,  and  measures  125  feet  high  by  5  feet  6 
inches  inside  diameter  at  the  top.  It  is  built  on  a  con- 
crete foundation.  Heating  is  by  direct  radiation  in 
the  ofifice  portion  only,  the  exhaust  steam  being  em- 
ployed in  the  radiators.  Indirect  heating  is  used  in 
the  factory,  with  ventilation  ducts  and  three  steam- 
operated  fans  located  in  the  shop.  There  are  a  num- 
ber of  dry  kilns  and  enameling  ovens  in  the  factory 
heated  by  steam.  Power  for  the  machines  is  supplied 
by  electric  motors. 

A  sprinkler  system  is  provided  to  take  care  of  fire 
l)rotection.  This  is  connected  to  the  town  water  sup- 
ply, the  pipes  being  always  under  pressure.  The  over- 
liead  gravity  tank  is  dispensed  with.  In  case  of  break- 
down, in  the  town  mains  or  pumping  equipment,  a  fire 
pump  is  installed  in  the  power  house  connecting  to  a 
reservoir  or  cistern  outside  of  the  building.  This  tanl<: 
is  built  of  reinforced  concrete,  and  is  circular  in  shape. 
The  diameter  is  52  feet,  while  its  capacity  is  100,000 
gallons. 

The  plant  is  equipped  with  a  complement  of  ap- 
pliances such  as  plating  tanks  and  sand  blasts.  A 
shaving  exhaust  is  also  provided. 

Prack  &  Perrine,  of  Toronto,  are  the  architects  and 
engineers  for  the  factory.  The  general  contractors  are 
the  Deakin  Construction  Company. 


Gas   Defence   and   Attack   at   the  Front 
Described  to  Montreal  G.S.G.E. 

Mr.  W.  B.  Canii)bell,  B.Sc,  who  spent  a  year  in  the 
trenches  engaged  on  special  chemical  engineering 
work,  addressed  the  members  of  the  Canadian  Society 
of  Civil  Engineers,  Montreal,  on  Jan.  11,  on  "Gas  De- 
fence and  Attack  at  the  Front."  He  described  the 
chemicals  used  by  the  Germans,  the  conditions  suitable 
for  attacks,  and  the  various  masks  used  for  protection 
by  allied  soldiers.  .Samples  of  these  masks  and  two 
German  protection  devices  were  exhibited,  Mr.  Camp- 
bell stating  that  the  British  masks  were  much  more 
efficient  than  those  used  by  the  Germans.  While  the 
first  ones  were  crude,  the  allies  had  evolved  masks  that 
were  very  effective. 


A  Gorrection 

In  an  article  published  in  the  Contract  Record  of 
January  17,  by  Mr.  W.  W.  Pearse,  C.E.,  city  architect 
and  superintendent  of  buildings,  Toronto,  the  line  im- 
mediately preceding  equation  (19)  should  read  Mt/2= 
wL  757  and  equation  (19)  Mt=wL  V28.5.  In  conse- 
quence, equation  (20)  should  also  read  Mt=WL/28.5. 
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Modern  Fireproof  Construction 

An  Outline  of  the  Methods  and  Designs  Adopted  in  Erecting 
Buildings  of  this  Kind— Typical  Instances  Occurring  in  Toronto 


-By  W.  W.  Pearse,  C.  E." 


THERE  are  two  distinct  types  of  modern  fireproof 
construction,  known  as  ''steel  skeleton  con- 
struction" and  "reinforced  concrete." 

The  "steel  skeleton  construction"  has,  with- 
out doubt,  held  first  place  up-  till  to-day,  due  to  the 
fact  that  the  steel  work  can  'be  run  up  to  almost  any 
height  in  an  incredibly  short  time ;  the  balance  of  the 
construction  follows  immediately.  Sometimes— in  fact, 
generally,  the  brick  and  stone  work  are  started  at  dif- 
•ferent  storeys,  the  upper  part  frequently  being  finished 
before  the  lower  storeys  are  commenced.  This  is  usu- 
ally caused  by  the  lower  storeys  being  built  of  stone, 
a  material  more  difificult  to  get. 

Buildings  up  to  twelve  storeys  in  height  are  gener- 
ally built  in  what  is  known  as  curtain  wall  construc- 
tion, which  means  that  the  walls  are  self-sustaining. 
This  usually  applies  only  to  the  side  walls,  the  front 
being  almost  invariably  built  of  skeleton  construction, 
which  means  that  at  each  floor  the  brickwork  is  sup- 
ported. 

Buildings  of  twelve  storeys  in  height  are  usually 
erected  inside  of  one  year.  It  will  take  about  one 
month  to  excavate,  another  month  to  set  the  concrete 
footings  and  the  grillage ;  the  balance  of  the  steel  work 
will  then  be  erected  at  the  rate  of  approximately  one 
tier  per  day,  making  about  two  weeks  time  when  the 
steel  work  is  up  to  the  thirteenth  tier.  The  rivetters 
are  usually  about  one  week  behind  the  erectors;  the 
brickwork  and  floor  arches  are  usually  about  two  tiers 
behind  the  iron  men.  It  will  then  be  seen  that  this 
leaves  considerable  time  to  put  the  finishing  touches  on 
the  building  to  complete  inside  of  the  year. 

Steel  work  has  been  able  to  overcome  all  the  diffi- 
culties of  construction  caused  by  wind  stresses  and 
tremendous  dead  loads,  and,  in  my  opinion,  will  never 
be  superseded  by  any  mode  of  construction  for  build- 
ings more  than  twelve  storeys  in  height.  This  is  par- 
ticularly true  when  you  consider  that  practically  all 
the  material  used  in  these  modern  buildings  is  fabri- 
cated at  the  shop,  all  marked  for  erection ;  the  foreman 
of  the  different  trades  is  furnished  with  drawings 
which  show  where  every  piece  is  to  go.  This  is  true 
for  practically  all  trades,  such  as  stone  work,  terra 
cotta  front  work,  steel  work,  plumbing,  heating,  etc. 
By  thig  method  these  huge  buildings  are  rapidly  and 
economically  constructed.  Another  good  quality  is 
that  they  are  very  readily  inspected,  both  in  the  shop 
and  in  the  field,  and  each  individual  imit  carefully  cal- 
culated and  constructed  to  meet  the  stresses  coming 
thereon. 

Referring  to  the  reinforced  concrete  I)uildings,  this 
type  of  construction  has  undoubtedly  come  to  stay,  and 
I  might  refer  you  to  some  of  the  modern  buildings 
that  are  being  creeled  in  Toronto,  one  being  the  Trusts 
and  Guarantee  Building,  on  Bay  Street,  which  is  eleven 
storeys  in  height,  having  girders  for  one  storey  built 
of  concrete  of  the  full  depth  of  the  storey  and  carrying 
interior  columns  which  have  considerable  loads  com- 
ing thereon.     This  type  of  construction  is  what  is 

*City  Architect  and  Superintendent  of  Buildings,  Toronto,  before  the  In- 
surance Institute  of  Toronto,  Jan.  18,  1917, 


known  as  beam  and  girder  reinforced  concrete — in 
other  words,  reinforced  concrete  beams  and  girders 
take  the  place  of  steel  beams  and  girders  in  the  steel 
skeleton  construction. 

Another  type  is  what  is  known  as  the  four-way 
flat  slab  construction.  An  example  of  this  construc- 
tion is  well  illustrated  in  the  new  mail  order  building 
of  the  Robert  Simpson  Company,  and  I  might  add 
right  here  that  the  City  Architect's  Department,  in 
conjunction  with  the  University  of  Toronto,  have  con- 
ducted some  very  satisfactory  tests  on  this  type  of  con- 
struction, and  which  I  hope  to  have  published  later. 

Another  type  of  concrete  construction  is  the  new 
Eaton  factory  building  which  is  being  erected  on 
Downey's  Lane  and  Alice  Street.  This  building  is  a 
twelve-storey  one,  and  is  «a  combination  of  flat-slab 
construction  and  skeleton  steel.  The  columns  are 
built  of  steel  work  of  such  shape  that  the  concrete 
when  poured  around  them  reinforces  them,  and  we 
have  a  steel  column  reinforced  with  concrete,  whereas 
in  the  Simpson  building  we  have  a  concrete  column 
reinforced  with  steel.  The  Eaton  building,  then,  has 
floors  constructed  on  lines  similar  to  the  four-way  type 
of  construction. 

I  will  not  go  into  this  type  of  construction  verv 
thoroughly,  but  would  refer  you  to  the  "Contract 
Record  and  Engineering  Review"  of  January  17,  1917, 
where  I  have  endeavored  to  analyze  fully  this  type  of 
construction,  and  have  also  given  what  I  hope  will  be  a 
useful  table  for  carrying  loads,  etc. 

In  considering  the  use  of  concrete  and  steel  I  have 
found  that  usually  the  engineer  is  biased  one  way  or 
the  other.  Sometimes  the  engineer  is  trying  to  sell 
steel,  and  naturally  he  uses  steel  when  concrete  would 
be  more  economical,  and  the  same  holds  true  with  the 
concrete  engineer;  he  oftentimes  will  build  prodigious 
girders,  etc.,  of  concrete  when  steel  would  be  much 
lighter  and  stronger. 

The  different  floor  systems  are  almost  infinite,  but 
they  usually  resolve  themselves  down  to  terra  cotta, 
brick,  gypsum,  cinder  or  stone  concrete.  The  terra 
cotta  IS  usually  built  of  either  flat  or  segmental  arches 
and  so  designed  as  to  cover  the  bottom  flanges  of  the 
steel  beams.  Brick  is  almost  invariably  built  in  row- 
lock arches,  and  is  never  used  except  where  very  heavv 
loads  are  to  be  used;  then  these  are  very  carefully  tied 
together  with  steel  tie-rods.  Tie-rods  are  also  used  in 
the  terra  cotta  arches  to  take  up  the  outward  thrust 
on  the  wall  panels.  Gypsum  is  usuallv  used  with  some 
type  of  reinforced  wire  meshing  or  expanded  metal 
and  is  then  poured,  four  inches  thick,  on  top  of  previ- 
ously arranged  wooden  forms.  Cinder  and  stone  con- 
crete are  also  used  that  wav.  The  forms  are  so  ar- 
ranged tliat  the  concrete  will'  cover  the  bottom  flanoes 
with  about  two  inches  of  material. 

Mr.  Pearse  concluded  his  article  by  illustrating, 
with  lantern  slides,  various  types  of  building  construc- 
tion. One  of  these  showed  a  typical  engineer's  floor 
plan  of  an  ordinary  loft  building,  50  feet  wide  by  90 
feet  long  and  sixteen  storeys  high.  The  beams  were 
arranged  to  form  three  panels.      This  method  was 
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adopted  in  order  to  reduce  the  beudiui;  nu'iiunt  on  ilu 
girder,  for  if  a  central  load  had  been  applied  ii  wiuiUl 
have  increased  the  bendin.q  of  the  girder  considerably. 
The  columns  were  arranged  so  as  to  reduce  the  span 
of  the  ijirders,  and  the  w  all  columns,  so  as  to  o  tlu' 
Sfreatest  resistance  to  bendinj;  due  to  the  ccceulriciiy 
of  the  dead  and  live  loads;  also  to  resist  the  bendin;; 
caused  bv  the  wiml  loads.  This  type  of  construction  is 
self-snstaininj:;.  In  other  words,  the  walls  between  the 
columns  are  supported  at  the  foundation.  One  section 
showed  skeleton  construction — that  is,  a  wall  that  is 
carried  at  every  floor.  This  is  a  much  more  expensive 
type  of  construction  than  the  curtain  wall  type,  due  to 
the  fact  that  there  has  to  be  steel  added  to  carry  the 
walls;  then  all  the  brick  load  has  to  be  taken  by  the 
ct>Inmns.  This  type  of  construction  for  a  I)uilding  of 
the  size  shown  would  make  a  difference  in  cost  of  be- 
tween three  and  four  thousand  dollars  in  the  steel 
work,  and  would  add  an  additional  cost  to  the  brick 
work  of  about  seven  hundred  dollars;  so  it  is  readily 
seen  that  for  a  building-,  say  u])  lo  sixteen  storeys  in 
height,  curtain  walls  are  much  cheaper  than  the  skele- 
ton type  of  construction.  The  present  Toronto  by-law 
does  not  allow  curtain  wall  construction,  though  its 
use  is  allowed,  due  to  the  fact  that  90  per  cent,  of  all 
the  buildings  in  New  York  City  up  to  twelve  storeys 
in  heig'ht  are  of  curtain  wall  construction,  which  Mr. 
Pearce  considers  a  sufficient  precedent; 

.\nother  slide  show^ed  a  floor  system  used  in  fully 
75  per  cent,  of  the  loft  buildings  in  New  York  City, 
composed  as  follows :  A  wire  mesh  is  usually  put 
across  the  top  of  the  "I"  beams  (preferably  continu- 
ous) ;  the  forms  are  placed  underneath,  and  four  inches 
of  cinder  concrete  of  1:3:5  mix  is,  then  poured  for  a 
floor  slab.  On  top  of  this  are  placed  wood  sleepers, 
spaced  about  two  feet  centres,  and  filled  in  with  what 
is  called  a  dry  mixture  of  cinder  concrete.  To  these 
sleepers  is  then  nailed  the  w'ood  flooring.  This  gives 
what  is  called  a  top  system,  the  ceiling  having  a 
beamed  effect.  This,  of  course,  lightens  the  load  on 
the  beams  and  columns,  and  is  much  cheaper  than 
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rilluT  lerra  cotta  or  stone  concrete.  The  question  of 
lire  resistance  is  quite  a  debatable  point.  Mr.  Pearse 
stated  that  he  had  written  to  Chicago,  Philadelphia, 
and  New  York,  requesting  them  to  state  if  they  had 
c\  (.T  fciund  any  buildings  of  this  type  of  construction 
showing  deterioration  which  the  ordinary  terra  cotta 
or  stone  concrete  did  not  show,  and  in  all  cases  the  re- 
ports have  been  favorable,  providing  pipes  through 
which  water  or  other  liquids  are  to  pass  were  covered 
with  a  sufficient  quantity  of  cement  to  prevent  any 
moisture  from  setting  up  a  chemical  reaction  with  the 
sulphur  in  the  cinders. 

Other  slides  showed  a  skeleton  diagram  of  the  ap- 
pro.ximate  method  of  figuring  the  reactions  on  columns 
due  to  the  wind ;  the  usual  method  of  getting  up  a  col- 
umn schedule  giving  the  loads ;  a  method  of  cantilever 
construction ;  the  usual  type  of  foundation  which  is 
carried  down  to  rock  and  is  composed  of  piers  of  con- 
crete anywhere  from  ten  feet  to  fifty  feet  in  depth ;  a 
cast  iron  base  which  is  often  employed ;  a  rough  sketch 
of  the  ordinary  type  of  gusset  plate  base  which  is  quite 
l)()pular  with  the  structural  steel  engineers ;  a  built-up 
steel  base,  constructed  of  channels  and  plates  rivetted 
together,  having  bolts  and  separators  and  steel  dia- 
phrams  placed  under  the  centre  of  the  columns ;  an 
analysis  of  the  wind  stresses  taken  at  the  fourth  floor ; 
the  bending  moment  diagram  of  the  steel  columns 
caused  by  the  wind;  the  bending  moment  of  the  gird- 
ers ;  a  popular  bracket  to  resist  the  bending'  moment  of 
the  wind ;  a  heav)^  wind  bracket,  very  popular  with  the 
American  Bridge  Company  and  other  construction 
companies  doing  heavy  work ;  the  usual  column  splice 
for  a  Bethlehem  column  or  angle  or  plate  column;  the 
method  adopted  in  calculating  the  stresses  in  a  column 
when  an  eccentric  load  is  applied ;  a  modern  fire  tower 
and  the  type  of  old  staircases;  and  a  few  formulae  for 
reinforced  concrete. 

Mr.  Pearse  was  followed  by  his  assistant,  Mr.  Myl- 
rea,  who  showed  some  ver}-  interesting  slides  of  the 
Quaker  Oats  plant,  Peterboro,  taken  immediately  after 
the  fire. 


What  Policy  for  1917? 

 By  R.  O.  Wynne-Roberts*  


fr^HE  year  1916,  with  all  its  policies  and  resolu- 
I     tions,  has  gone.    What  will  1917  have  in  store 
^   for  us?   Much  will  depend  upon  ourselves,  and 
collectively  we  can  shape  the  future.  Unfor- 
tunately, as  events  have  shown,  there  is  no  world- 
wide policy;  hence  this  terrific  warfare.    It  is,  how- 
ever, possible  for  Canadian  civic  authorities  to  unite 
in  one  policy,  namely,  research  and  reservation. 

By  research  is  meant  the  careful  inquiry  into  all 
matters  pertaining  to  city  afifairs,  so  that  the  maximum 
results  may  be  obtained  at  the  minimum  cost.  By  re- 
servation is  meant  reserving  as  much  work  as  possible 
for  the  time  when  it  will  be  most  needed.  These 
might  constitute  national  policies,  for  the  conditions 
apply  to  the  Dominion  generally  as  well  as  to  muni- 
cipalities. 

In  the  "hustle-bustle"  of  former  years  it  was  not 
possible  to  make  the  inquiries  which  are  so  essential 
for  the  best  work,  because  there  was  so  much  to  do, 
and  to  make  the  full  preliminary  investigations  would 
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result  in  delayed  execution  of  the  work,  which  the  pub- 
lic pressed  for  strongly.  It  is  not  implied  that  the 
works  were  badly  carried  out,  for  there  is  no  reason 
for  such  an  implication,  but  it  will  be  acknowledged 
by  those  who  have  watched  and  thought  that  in  some 
instances,  at  least,  the  work  might  have  been  de- 
signed difTerently  had  time  permitted.  City  and  other 
engineers  are  just  as  human  as  the  rest  of  mankind 
and  cannot  work  out  miracles.  They  can  turn  out 
work  as  excellent  as  other  men  if  given  the  opportuni- 
ties of  doing  so.  There  is  too  much  of  the  tendency 
to  discuss  schemes  without  the  same  having  been  care- 
fully prepared  beforehand  and  when  decision  is  inade 
to  adopt  them,  the  execution  is  expected  to  take  place 
at  once.  Every  municipality  must  eventuall}'-  move 
either  forward  or  backward,  but  there  is  always  a  short 
interval  when  the  current  is  neither  way.  The  year 
1917  promises  to  be  a  kind  of  slack  tide  for  municipal 
enterprises.  It  is  during  such  a  period  that  great  pre- 
paration can  be  made  for  future  progress,  as  the  people 
can  then  concentrate  as  much  thought  as  is  practicable 
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under  war  conditions,  to  study  wliat  is  necessary  and 
how  best  to  undertake  works- which  are  essential  for 
future  welfare. 

Problems  to  Solve 

Every  municipality  lias  a  problem  to  solve  or  a 
number  of  them — it  may  be  a  good,  pure  water  sup- 
ply, a  satisfactory  sewage  disposal  scheme,  good  roads, 
refuse  disposal,  light  and  power,  railways  or  other 
necessary  public  utilities.  It  may  be,  the  investigation 
of  the  efficiency  of  existing  work,  or  the  re-organization 
of  present  administration,  or  the  preparation  for  town 
or  city  expansion  in  some  form  or  other.  There  is  no 
time  like  the  present  to  consider  these  problems.  The 
British  Government,  through  the  Local  Government 
Board,  recognizes  this  fact  and  has  called  upon  every 
civic  authority  in  Britain  to  send  in  a  statement  of 
work  now  under  contemplation.  This  necessarily 
means  that  plans  have  been  formulated,  digested,  dis- 
cussed and  approved.  Have  Canadian  municipal  au- 
thorities been  mobilized  for  such  work?  Have  the 
governments  called  upon  the  cities  and  towns  to  con- 
sider their  ways  and  plans?  Have  the  representative 
municipal  organizations  advocated  a  program  of  this 
kind?  It  is  true  we  have  heard  individual  leaders  ex- 
press opinions,  but  officially  and  through  the  organized 
departments  and  associations,  no  concerted  action  has 
yet  been  taken  to  advise  careful  encjuiry  into  pro- 
spective schemes.  It  is  perfectly  easy  to  spend  ])ublic 
funds  in  projects  which  are  not  maturely  developed, 
but  it  requires  time  to  consider  and  prepare  schemes 
so  as  to  obtain  the  utmost  efficiency,  both  structurally 
and  financially.  European  cities  are  organized  for  the 
future.  They  have  their  eyes  on  the  tremendous  task 
before  them.  They  are  aware  of  the  difficulties  of 
preparing  at  the  last  hour.  And  the}^  recognize  the 
importance  of  intense  study  and  enquiry  to  secure  the 
maximum  benefits.  Canada  is  in  no  superior  positicMi 
in  this  respect.  With  all  deference  to  the  municipal 
men — and  we  have  many  excellent  workers  on  behalf 
of  the  public — we  have  to  admit  that  in  older  countries 
where  the  councillors,  aldermen  and  officials  are  in- 
timately acquainted  with  civic  matters  by  long  ser- 
vice and  loyal  devotion,  liuropean  cities  arc  probably 
more  highly  organized  than  those  in  North  America. 
On  the  other  hand,  the  war  has  disturbed  the  ordinary 
administrations  in  Europe  more  than  in  Canada.  Still, 
we  have  to  face  the  fact  that  the  problems  to  l)e  solved 
in  Europe  are  largely  reconstruction,  that  is,  rebuild- 
ing of  cities  according  to  plans  which  are  now  being- 
prepared.  Commissions  have  visited  North  America 
to  study  the  methods,  and  the  members  are  evidentl}- 
intent  on  adopting  the  most  modern  ideas  and  invoking 
the  aid  of  town  planning  advisors  so  as  to  construct 
towns  on  the  most  approved  modern  principles  in 
place  of  the  hundreds  which  have  been  smaslied  and 
obliterated. 

Work  for  Canadian  Cities  to  Do 

What  are  Canadian  municipalities  doing  mean- 
while? Is  there  a  general  disposition  of  the  available 
organizations  towards  a  j)reparation  for  the  day  to 
come?  Is  there  a  "National  Service  Board"  to  direct 
and  conserve  the  energies  of  tlie  city  councils  in  a 
Dominion-wide  effort  to  make  the  best  of  our  ])re- 
sent  opportunities?  Ontario,  through  her  Hydro- 
electric Power  Commission,  is  organizing  a  great 
scheme  of  radial  railways.  The  Dominion  (rovern- 
ment  is  preparing  a  great  intcr-pro\'incial  road  scheme. 
There  are,  doubtless,  other  things  in  contemplation, 
and  it  is  right  and  proper  that  just  such  programs 
should  be  instituted    by    the    municipalities.  Their 


scheme,  of  course,  will  be  smaller  and  less  spectacular, 
I)Ut  nevertheless  equally  important.  Public  health 
must  be  conserved,  industries  must  be  fostered,  con- 
veniences niust  be  furnished  and  generally  the  com- 
'munity  must  be  made  contented,  although  the  last 
is  not  always  easily  done. 

The  water  supply,  to  be  abundant  and  pure,  needs 
careful  attention,  and  the  cost  must  be  reasonable. 
Efficiency  in  water  supply  involves  a  close  study,  for 
there  are  many  disturbing  factors.  Waste  should  be 
kept  at  the  lowest  point ;  pumps  should  be  maintained 
in  good  order ;  filters  should  be  operated  so  as  to  se- 
cure the  maximum  purification.  Ratepayers  are  often 
paying  excessive  rates  for  water  supply  because  these 
conditions  are  not  constantly  and  thoroughly  main- 
tained. There  are  many  instances  Avhere  the  cost  of 
pumping  per  head  is  abnormally  high,  and  it  is  a 
puzzle  to  understand  why  the  accounts  are  so  willingly 
paid.  It  is  also  a  source  of  surprise  that  fuel  and  energy 
is  paid  for  when  more  than  one-half  of  the  water 
pumped  simply  runs  to  waste  through  leaks,  fractures 
and  decayed  pipes.  Ordinary  business  success  depends 
upon  the  elimination  of  leaks  of  various  kinds  and 
the  saving  of  discounts.  There  are  cities  in  difficulties 
because  the  apparent  demand  is  greater  than  the  sup- 
ply, and  new  works  or  pumps  are  proposed  to  improve 
the  conditions,  whereas  it  often  needs  but  a  careful  in- 
quiry and  regular  survey,  with  the  application  of  legi- 
timate powers,  to  obviate  the  extra  capital  expenditure. 
The  first  consideration  in  connection  with  public  ser- 
vice is  efficiency,  that  means  maintaining  the  supply 
or  work  at  top-notch  condition.  This,  however,  has 
often  been  looked  upon  with  disfavor  because  the 
operating  expenses  are  perhaps  high,  especially  when 
based  upon  the  quantity  of  water  raised. 

It  is  very  easy  to  show  a  low  cost  per  1,000  gallons 
of  water  supplied,  but  when  it  is  reckoned  on  the  an- 
nual cost  per  capita  the  scale  changes,  For  example, 
at  Barrie,  where  the  average  consumption  is  about  30 
gallons  per  head,  the  cost  of  water  in  1914  Avas  14.70 
cents  per  1,000  gallons,  or  $1.61  per  capita,  whereas 
at  Brockville,  where  the  consumption  was  about  .330 
gallons  per  head  daily,  the  cost  of  water  was  3.17  cents 
per  1,000  gallons,  or  $3.80  per  capita.  These  are  by  no 
means  exceptional  cases,  as  a  studv  of  the  published 
statistics  will  prove. 

Every  Dollar  Counts 

There  is  no  4oubt  whatever  that  the  cities  and 
towns  could  save  enormous  sums  of  money  by  careful 
nuiuiry  and  efficient  operation..  It  must  be  remembered 
that  the  cities  and  towns  also  pay  for  the  disposal  of 
tlic  water  after  it  has  been  used,  and  it  requires  no 
argument  to  convince  the  thinking  man  that  the  less 
volume  of  water  which  is  used,  the  less  will  be  the  cost 
of  disposal  of  sewage.  Will  the  poHcv  of  1917  be  in 
the  direction  of  true  economy?  These  are  days  when 
every  dollar  counts.  If  it  had  a  certain  value  in  former 
years,  it  certainly  possesses  an  enormously  increased 
potential  and  dynamic  power  to-day  in  the  prosecution 
of  the  war  to  a  triumphant  issue. 

Criticisms  are  of  more  value  when  thev  have  the 
element  of  construction  about  them,  and'  herein  an 
etlort  IS  put  forward  to  show  how  the  municipalities 
can  do  much  to  promote  their  own  interests  at  small 
cost.  I  his  may  be  thought  ill-advised,  cominq-  f,-om 
an  engineer  whose  livelihood  depends  upon  the  pro- 
motion of  new  works.  But  the  writer  feels  that  to  per- 
form his  duty  to  the  municipalities,  it  must  be  done 
conscientiously,  even  if  it  may  meet  with  scantv  con- 
sideration.   We  all  can  encourage  the  expenditure  of 
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money,  but  we  also  are  called  upon  to  direct  attention 
to  the  ways  by  which  money  can  be  saved,  and  that 
is  most  important.  MuniciiKil  administration,  to  be 
successful,  must  be  efficient  in  every  way,  for  that  is 
the  very  essence  of  true  ci\  ic  development.  The 
writer  has  spent  a  lifetime  associated  with  innnici])al 
work,  ami  whilst  it  may  be  et;otism  to  >talc  that  dif- 
ferent authorities  for  whom  he  has  worked  have  pub- 
liclv  passed  resolutions  of  tlianks  for  the  services  ren- 
dered and  economies  elYectcd  1)\  him,  il  is  .ilhuled  to 
solely  to  indicate  that  etticieucy  has  l)een  and  will 
always  be  the  object  aimed  at.  This  article  is  there- 
fore based  uj^on  the  exjierience  gained  and  the  know- 
ledge that  the  results  which  accrued  to  the  public  by 
efhcient  administration  can  translated  into  tangible 
dollars. 

Reservation  of  Work 
Whilst  it  is  highly  important  that  a  very  careful 
enquiry  should  be  made  before  embarking  on  a  pro- 
ject, it  is  at  present  of  vital  importance  to  the  country 
generally  that  the  municipalities,  in  common  with  the 
other  governing  bodies,  should  formulate  schemes 
which  are  to  be  held  in  reserve  for  the  returning  heroes. 
What  terrible  confusion  will  ensue  in  this  and  other 
countries  if  due  preparations  are  not  now  made,  can 
only  be  contemplated  with  apprehension.  The  value 
of  solicitation  on  behalf  of  the  warriors  may  be  mea- 
sured by  the  timeliness  of  the  organization.  "A  friend 
in  need  is  a  friend  indeed"  is  a  tried  saying  and  needs 
no  qualification.  The  returning  soldier  after  many 
months  of  danger,  horrors,  mud  and  discomfort,  merits 
something  more  practical  than  conventional  expres- 
sions of  appreciation  of  his  services.  He  has  done  his 
<luty  and  will  measure  the  Canadian  public  by  the 
manner  in  which  it  has  done  its  duty.  Organization 
to  provide  employment  for  all  classes  of  men  cannot 
be  arranged  at  the  eleventh  hour,,  or  when  it  is  almost 
too  late,  without  making  confusion  worse  confounded. 
The  year  1917  may  and  we  earnestly  hope,  will  see 
(he  end  of  the  gigantic  war.  The  men  will  be  re- 
turned as  fast  as  transport  can  carry  them.  What 
then  will  the  situation  be  when  the  men  return  to  civil 
life,  anxious  to  resume  their  occupation  with  a  firm 
determination  that  not  a  moment  is  to  be  lost  to  make 
up  for  the  time  spent  in  their  unprofitable  but  stern, 
patriotic  business  of  war? 

Preparation  for  Peace 

The  policy  of  1917  is  manifestly  one  of  general  pre- 
jjaration  for  peace,  and  if  it  unfortunately  does  not 
consummate  this  year,  we  shall  at  any  rate  be  ready 
for  it  when  it  does  come.  It  must  not  be  forgotten 
that  thousands  are  in  the  trenches,  who  in  civil  life 
were  employed  in  technical  pursuits,  and  on  their 
return  will  expect  to  find  something  similar  by  which 
lo  be  self-supporting.  It  may  be  engineering,  contract- 
ing, manufacturing,  industrial,  etc.,  but  as  the  pre- 
sent munition  production  will  then  have  ceased,  and 
unless  there  are  other  works  to  take  the  place  of  muni- 
tions, even  the  present  workers  will  also  be  seeking 
employment.  Will  the  soldiers  have  precedence  over 
the  civilians,  or  are  these  to  clash  and  struggle  in  dis- 
ordered society  for  what  can  be  found?  Even  now, 
with  all  the  talk  about  prosperity  induced  by  munition 
orders,  there  are  many  who  are  unemployed.  This  can 
be  seen  by  watching  those  who  scan  the  bulletins  at 
employment  offices  and  the  advertisements  in  the 
dailies,  for  their  particular  training  and  vocation  are 
not  in  demand.  If  there  ever  was  a  period  in  the  his- 
tory of  Canada — and  the  same  applies  to  other  coun- 


tries— when  comprehensive  efforts  should  be  made  to 
organize  all  forces  for  the  advent  of  peace,  then  1917 
is  likely  to  be  the  most  momentous.  Canada,  by  virtue 
of  the  great  things  done  in  this  war,  has  won  the 
esteem  of  nations.  Shall  such  estijnation  be  forfeited 
b)^  inadequate  provision  for  a  time  which  we  devoutly 
hope  will  come  soon?  This  needs  no  answer  of  words, 
but  of  deeds,  and  the  leaders  of  municipal  activities 
have  the  opportunity  of  shining  with  the  brilliancy  of 
the  sun,  after  the  dark  and  heavy  clouds  of  storm  have 
]iassed  away.  There  are  some  of  us  who  would  rejoice 
in  participating  in  the  work  of  preparation,  for  there  is 
nothing  more  truly  necessary,  apart  from  the  prosecu- 
tion of  the  war  to  the  final  and  conclusive  victory 
which  shall  re-establish  order  among  nations  and 
peace  among  all  peoples. 

Maintenance  of  Public  Health 

In  conclusion,  it  is  desirable  to  emphasize  the  im- 
portance of  keeping  the  existing  public  health  works 
in  operation  at  the  highest  standard  of  efficiency,  for 
whilst  we  are  engaged  in  an  enormous  strife  that  calls 
for  so  much  human  energy,  it  is  essential  that  the  ser- 
vice to  the  public  should  not  be  relaxed.  Economy  in 
its  true  meaning  should,  of  course,  be  paramount  in 
our  minds  and  actions,  but  to  fail  in  the  effort  of  main- 
taining public  health  in  the  best  possible  condition  will 
be  tantamount  to  failure  to  secure  the  fundamental 
requirements  of  economy.  Economy,  after  all,  should 
not  be  a  spasmodic  virtue ;  it  is  necessary  at  all  times, 
and  the  more  efficient  it  is,  the  more  valuable  and 
lasting  are  the  results.  Progress  must  be  measured 
by  economical  development.  A  contractor  may  have 
abundant  work,  but  if  economy  is  neglected  it  will 
often  be  better  if  he  had  less  work.  The  same  applies 
to  all  forms  of  organizations. 


Completion  of  Mount  Royal  Tunnel 

It  is  announced  that  the  Mount  Royal  tunnel  of  the 
C.N.R.,  Montreal,  is  completed,  with  the  exception  of 
the  laying  of  a  double  track.  In  addition  to  the  con- 
struction of  a  temporary  station,  details  of  which  have 
appeared  in  the  Contract  Record,  arrangements  are 
being  made  for  the  removal  of  240,000  cubic  yards  of 
excavation  for  the  site  of  the  company's  permanent 
station,  plans  for  which  have  been  prepared  by  War- 
ren &  Wetmore,  New  York.  The  larger  portion  of  the 
rock  will  be  conveyed  through  the  tunnel  to  the  Car- 
tierville  yards  by  two  of  the  six  electrical  locomotives 
ordered. 


Activated-Sludge  in  Chicago 

Engineers  of  the  stockyards  interests  and  the  Sani- 
tary District  of  Chicago,  after  making  a  joint  study 
of  the  proper  disposal  system,  agree  that  the  activated- 
sludge  method  will  handle  the  sewage  in  a  manner 
which  will  produce  an  effluent  suitable  to  discharge 
into  the  main  channel  of  the  district.  They  also  con- 
clude that  a  community  plant  to  take  care  of  all  the 
wastes  from  all  the  packing  industries  is  better  than 
the  disposal  by  each  company  of  its  own  wastes. 


In  the  town  of  Hope,  Ark.,  U.S.A.,  the  waterworks 
department  has  arranged  a  well  which  gives  the  resi- 
dents a  choice  of  water  from  three  different  levels. 
Three  faucets  are  provided,  one  giving  fresh  water 
from  a  500- foot  level,  another  water  from  a  1,480-foot 
depth,  while  the  third  supplies  mineral  water  from  a 
depth  of  2,682  feet. 
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Causes  of  Cracks  in   Concrete  Pavements 

A  Detailed  Analysis  of  the  Various  Factors  that  Produce  Failure  in 
Cement  Concrete  Surfaces  so  Far  as  Present  Knowledge  Permits 

  By  A.  T.  Goldbeck'   


IT  is  the  intent  of  this  paper  to  treat  merely  of  the 
causes  of  cracking  of  concrete  pavements  in  the 
light  of  our  present  knowledge  of  the  subject. 
There  are  many  phases  of  the  question  of  cracking 
that  might  properly  be  brought  out  in  a  discussion  of 
the  paper,  such  as  the  effect  of  cracking  on  the  life  of 
the  road,  the  expense  of  and  best  methods  of  the 
maintenance  of  cracks,  and  many  other  allied  ques- 
tions. All  of  these,  however,  have  been  avoided  and 
an  effort  has  been  made  to  treat  only  that  phase  of 
the  subject  suggested  in  the  title. 

When  the  internal  stress  in  a  material  reaches  the 
ultimate  strength,  failure  ensues,  and  manifests  itself 
in  various  ways.  In  a  brittle  material  like  concrete,  a 
crack  indicates  that  the  ultimate  internal  resisting 
stress,  whether  it  is  tension,  compression,  or  shear,  has 
been  exceeded  and,  therefore,  in  order  to  analyze  the 
cause  of  cracks  in  a  concrete  pavement,  we  must  first 
discover  the  cause  of  the  high  internal  stresses  exist- 
ing at  rupture.  This  is  a  difficult  task,  as  the  internal 
stresses  in  concrete  and  reinforced  concrete  pavements 
are  very  complex  and  may  be  caused  by  a  number  of 
different  phenomena  acting  simultaneously. 

A  concrete  road  slab  is  attacked  by  many  forces 
which  slide  it,  in  part  or  as  a  whole,  along  its  sub- 
base ;  which  bend  it  and  warp  it;  which  subject  it  to 
impact  and  shear,  and  may  even  act  within  its  interior 
to  exert  a  disrupting  eft'ect.  It  is  little  wonder  that 
concrete  roads  crack,  since,  due  to  the  lack  of  experi- 
mental data,  they  are  constructed  without  sufficient 
knowledge  of  the  -forces  to  which  they  will  be  sub- 
jected. 

Complexity  of  Stresses 

Let  the  life  of  a  slab  in  the  road  be  traced  from  the 
day  it  is  poured  in  order  that  the  complexity  of  stresses 
to  which  it  is  subjected  may  be  studied.  For  about 
ten  days  or  two  weeks  after  the  slab  is  laid  and  while 
the  concrete  is  hardening,  it  is  the  practice,  for  several 
reasons,  to  keep  the  surface  thoroughly  wet.  In'  the 
first  place,  water  is  necessary  to  hydrate  the  more  in- 
active particles  of  cement,  and,  moreover,  it  has  been 
discovered  that  as  long  as  concrete  is  kept  wet,  its 
length  changes  but  very  little,  provided  the  tempera- 
tiire  remains  constant.  Any  slight  change  that  does 
take  place  due  to  moisture  is  favorable  to  the  integ- 
rity of  the  concrete,  because  moisture  expands  con- 
crete, and  tends  to  produce  small  compressive  stresses, 
owing  to  the  frictional  resistance  at  the  sub-base 
against  this  expansive  movement.  .Should  the  tem- 
perature rise  during  this  initial  period,  additional  ex- 
pansion will  result  with  increased  compressive  stress 
in  the  concrete.  Even  this  combined  compressive 
stress,  however,  is  seldom  likely  to  be  very  large  dur- 
ing the  initial  stages  of  hardening,  and  may  be  neg- 
lected, as  the  concrete  is  generally  sufficiently  strong 
in  compression  to  withstand  the  small  forces  then  be- 
ing exerted.  Should  there  occur  a  large  decrease  in 
temperature  during  this  initial  period,  the  concrete 
will  contract,  causing  it  to  move  with  respect  to  its 

'Engrineer  of  "Tests,  Office  of  Public  Roads  and  Kural  Endineerinsr,  U.S. 
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sub-base.  The  forces  of  friction  thereby  developed 
produce  tension,  and  as  green  concrete  is  weak  in 
tension,  a  decrease  in  temperature,  when  the  pavement 
is  only  a  few  days  old,  may  cause  cracks. 

Suppose  the  pavement  survives  this  initial  period 
without  mishap  and  is  thrown  open  to  traffic.  Immedi- 
ately it  begins  to  dry  out,  and  due  to  this  cavise  it 
starts  to  shrink.  The  friction  forces  at  the  base  im- 
mediately resist  this  shrinkage  and  the  result  is  ten- 
sion in  the  concrete.  If  the  tension  is  too  great  the 
concrete  cracks  where  the  tensile  strength  of  the  con- 
crete has  been  exceeded.  As  the  sasons  of  the  year 
succeed  one  another,  the  slab  is  alternately  wetted  and 
dried,  and  in  addition,  subjected  to  a  wide  range  of 
temperatures,  being  thus  kept  in  constant  motion  over 
its  sub-base.  The  forces  of  friction  are  therefore  in 
constant  action  resisting  this  motion,  and  thus  cause 
stresses,  now  tensile,  now  compressive,  to  exist  in  the 
concrete.  Should  the  forces  of  friction  be  sufficiently 
great,  the  resistance  of  the  concrete  is  overcome  and  it 
fails,  either  in  tension  or  compression,  with  one  of  two 
results,  the  concrete  is  cracked,  or  else  bulged  up  or 
crushed.  Sometimes  moisture  and  temperature  aid  one 
another,  and  sometimes  they  counteract  one  another, 
but  their  activities  are  never  ended  during  the  exist- 
ence of  the  road.  Naturally,  as  friction  can  best  be 
developed  along  the  length  of  the  road,  temperature 
changes  and  moisture  are  promotive  of  transverse 
cracks  rather  than  longitudinal  cracks. 

Bending  Stresses  in  the  Slab 

In  addition  to  direct  compressive  and  tensile  stres- 
ses, road  slabs  are  subjected  to  bending,  due  to  the 
loads  of  traffic  and  more  likely,  to  unequal  settlement 
of  the  sub-base,  caused  by  lack  of  homogeneity.  Uni- 
form reaction  between  the  slab  and  the  sub-base  due 
to  frost  may  also  produce  cracking,  the  slab  then  be- 
ing supported  in  some  spots  and  not  in  others,  there- 
by creating  large  tensile  stress  in  bending.  Frost  ac- 
tion is  more  likely  to  cause  longitudinal  cracks  than 
transverse  cracks.  The  expanding  and  shrinking  of 
the  sub-base,  due  to  varying  moisture  content,  is  also 
promotive  of  bending  stresses  and  consequent  cracking 
in  the  concrete. 

In  a  general  way,  the  foregoing  discussion  treats  of 
some  of  the  causes  of  cracking  of  concrete  pavements, 
and  these  causes  can  l^est  be  classified  as  follows : 

(1)  Expansion  and  Contraction. 

(a)  Change  in  temperature. 

(b)  Change  in  moisture  content. 

(2)  Ununiform  bearing  under  the.  slab. 

(a)  Frost  action. 

(b)  Lack  of  homogeneity  in  sub-base. 

(c)  Moisture  expansion  and  shrinkage  of  the 
sub-base. 

(3)  Excessive  l)ending  stress  due  to  hcavv  loads  and 
impact. 

These  causes  will  be  considered  in  detail  so  far  as 
our  present  knowledge  will  permit. 

Expansion  and  Contraction 

Effects  of  change  in  temperature.— It  has  been  well 
established  by  several  investigators  that  concrete  ex- 
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l)aiul>  aiul  cmiii as  tlic  Iciiipcraluro  ohanycs,  and 
the  anu>uiit  of  movement  equals  O.CXXXX)55  inches  i)er 
inch  of  length  per  tlejiree  change  in  temperature.  If 
a  concrete  road  is  built  in  the  summer  season  w  hen  tlie 
temperature  is  ^K)  degs.  I'.,  and  tlu  U  iuiurature  in  the 
following  winter  falls  to  0  degs.  I  ..  the  concrete  must 
contract  an  amount  equal  to  ().(X)lX)055  X  90  =  0.000495 
incho?;  per  inch  of  length.  This  contractii)n  could  do 
no  harm  if  it  were  not  lor  the  resistance  offered  b\ 
friction  between  the  sub-base  and  the  slal).    When  the 


manner,  and  some  of  the  resistance  offered  to  the  ex- 
l^ansion  and  contraction  of  the  slab  must  be  that  neces- 
sary to  deform  the  sub-base.  The  material  of  the  sub- 
base  is  far  from  l)eing  perfectly  elastic,  and  it  must 
llierefore  gradually  yield  under  a  slowly  applied  load 
such  as  would  obtain  in  the  expansion  and  contraction 
of  concrete  pavements.  Hence  it  is  not  at  all  reason- 
able to  assume  that  the  maximum  friction  shown  in 
the  tests  described  actually  exists  in  concrete  pave- 
ments, even  wdiere  their  movement  is  large.   The  above 


Fig.  1  — Friction  tests  of  concrete  on  various  sufa-bases;  A,  clay  base;  B,  broken  stone,     in.  tc 
loam  ;  D,  uneven  clay  base;  E,  ^;  in.  gravel;  F,  large  broken  stone,  3  in.;  G,  sand  base. 


to  dust ;  C, 


concrete  contracts,  the  friction  at  the  base  resists  the 
contraction  and  the  amount  of  tension  produced  in  the 
concrete  is  dependent  on  the  amount  of  friction  acting. 
Friction  at  the  base  varies  with  the  kind  of  base  and 
the  degree  of  roughness,  and  tests  recently  made  by 
the  author  throw  soine  light  on  the  amount  of  friction 
that  can  act  at  the  sub-base  when  the  slab  expands 
and  contracts. 

Friction  at  the  Sub-base 

The  tests  referred  to  above  wefe  made  by  sliding 
two-foot  by  six-foot  by  six-inch  concrete  slabs  along 
previously  prepared  sub-bases.  The  sliding  force  was 
applied  by  means  of  a  long  lever  and  the  magnitude 
of  the  force  was  measured  w'ith  a  carefully  calibrated 
dynamometer.  The  amount  of  movement  of  the  slab 
was  read  with  a  Berrj-  strain  gauge,  while  the  load 
increased  slowdy  and  steadily. 

The  curves  in  Fig.  1  best  show  the  results  obtained. 
Note  that  as  the  load  was  applied,  the  slabs  seemed  to 
move  very  slightly,  even  at  the  first  application,  ex- 
cept where  a  sub-base  of  large  broken  stone  was  used. 
In  this  instance  a  high  load  w^as  necessary  to  start 
the  slab  in  motion,  after  which  it  required  no  more 
load  than  some  of  the  other  bases.  Apparently  there 
does  not  exist  a  constant  value  for  the  coefficient  of 
friction,  for  the  greater  the  displacement  the  greater 
the  force  of  friction  becomes. 

The  values  of  the  frictional  resistance  offered  at 
various  displacements  arc  given  in  the  following  table: 


tests  were  made  in  periods  of  about  ten  minutes  each, 
while  the  corresponding  movements  in  the  road  might 
take  days. 

Moisture  Shrinkage 

When  a  specimen  of  concrete  is  permitted  to  harden 
under  continually  moist  conditions,  it  expands  slight- 
ly ;  on  the  other  hand,  shrinkage  takes  place  when  it 
hardens  in  a  dry  atmosphere.  The  amounts  of  expan- 
sion and  contractron  are  dependent  to  some  extent  on 
the  richness  of  the  mixture  and  also  on  the  thorough- 
ness of  the  drying!  In  Fig.  2  may  be  seen  the  eft'ect 
of  moisture  on  concrete.  The  specimens  shown  were 
1 :2 :4  and  1 :3  :6  concrete  of  very  wet  and  very  dry  con- 
sistency. Several  days  after  hardening  they  w^ere  im- 
mersed in  water  and  extensometer  readings  were  made 
on  them  at  frequent  intervals.  It  Avill  be  seen  that  as 
long  as  they  were  wet  they  remained  expanded,  with 
the  maximum  expansion  of  0.0001  inch  per  inch  of 
length.  After  six  months  they  were  removed  from  the 
water  and  allowed  to  dry  out  in  the  warm  dry  air  of 
the  laboratory,  when  they  immediately  began  to  con- 
tract, reaching  an  ultimate  contraction  of  0.0008  inches 
per  inch  of  length.  It  must  be  emphasized,  however, 
that  these  specimens  became  exceedingly  dry  in  a  very 
short  time  after  their  removal  to  the  air  of  the  labora- 
tory and  probably  very  much  dryer  than  they  could 
ever  become  in  the  road. 

When  specimens  are  subjected  to  the  everyday  wet 
and  dry  conditions,  they  do  not  change  in  length  very 


Table  Showing  Frictional  Resistance 


Kind  of  Base 

Movement 

Force  C 

."oeffici 

0.001 

480 

0.55 

,500 

0.57 

Loam  

0.001 

300 

0.34 

Level  Sand   

0.001 

COO 

0.69 

^i-inch  Gravel  

0.001 

450 

0.52 

'4-inch  Broken  Stone  .  .  . 

0.001 

380 

0.44 

rt-inch  Broken  .Stone  .  .  . 

0.001 

1060 

1.84 

Offered  at  Various  Displacements. 


Movement  force  Coefficient  Movement  Force  Coefficient 


0.01 

1130 

1.5 

0.05 

1800 

2.07 

0.01 

1120 

1.29 

*0.05 

1800 

2.07 

0.01 

1030 

1.18 

0.05 

1800 

2.07 

0.01 

1080 

1.34 

0.0,") 

1200 

1.38 

0.01 

960 

1.10 

0.05 

1100 

1.26 

0.01 

800 

0.92 

0.05 

950 

1.09 

0.01 

1550 

1.78 

0.05 

1900 

2.18 

W  iicii  liic  .-^iab  the  loam  base  had  been  slid 
0.035  inches,  the  then  existing  load  of  1,600  pounds 
was  released  to  zero,  and  the  slab  recovered  0.017 
inches  of  its  motion.  From  this  recovery  behaviour 
it  is  seen  that  the  sub-base  acts  in  a  somewhat  clastic 


much,  due  to  change  in  moistiu-e  content,  because  their 
moisture  content  does  not  vary  greatly  under  such 
conditions.  Concrete  in  the  road  ma}',  under  excep- 
tional conditions,  be  made  to  suffer  extreme  drj'ing, 
but  it  is  very  ])robabU'  ih.it  most  concrete  roads  absorb 
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much  water  by  capillarity  from  the  damp  or  wet  un- 
derlying sub-base,  and  moreover,  the  water  that  is 
absorbed  during  a  period  of  wet  weather  does  not  com- 
pletely evaporate  between  successive  spells  of  wet 
weather.  However,  there  is  sufficient  evaporation  from 
the  surface  to  cause  some  shrinkage  of  concrete  in  the 
road  as  evidenced  by  the  formation  of  cracks  when 
road  slabs  are  allowed  to  dry  out  too  quickly.  The 
maxinunn  amount  of  shrinkage  that  concrete  can  reach 
is  O.OOOS  inches  per  inch  of  length,  1)ut  it  is  probable 
that,  in  general,  the  moisture  shrinkage  of  concrete 
road  slabs  does  not  exceed  more  than  0.0004  inches. 

Experiments  have  shown  the  effect  of  moisture  on 
cpncrete  that  has  already  dried  out  and  contracted,  and 
has  been  reimmersed  in  water.  Expansion  takes 
place  under  the  action  of  the  water,  small  in  amount 
at  first,  but  finally,  after  a  few  weeks,  amounting  to 
three  or  four  ten-thousandths  of  an  inch.  The  moisture, 
however,  does  not  seem  to  expand  the  concrete  back  to 


the  concrete  per  linear  foot  and  f  equals  the  coefficient 
of  friction.  This  equation  reduces  to  1.0  X  L  X  72  = 
72  X  150  or  L  =  150  ft.,  the  distance  between  cracks. 

If  f  =  2.0,  then  L  —  75  ft.,  so  that  the  greater  the 
friction  the  closer  will  be  the  spacing  between  cracks. 

Smooth  Sub-Base  Essential 

The  above  calculations  indicate  the  advisability  of 
forming  the  sub-base  as  smoothly  as  possible.  Of 
course,  the  tensile  strength  of  the  concrete  cannot  f)b- 
tain  unless  the  concrete  is  stretched  sufficiently.  When 
150  pounds  per  square  inch  exists  in  the  concrete,  each 
inch  is  stretched  150/3,000,000  =  0.00005  inches,  where 
3,000,000  is  the  modulus  of  elasticity  for  concrete,  and 
it  has  been  shown  that  the  shrinkage  due  to  moisture 
and  temperature  change  may  amount  to  0.00095  inch, 
far  in  excess  of  the  amount  required  to  cause  rupture. 

The  foregoing  considerations  arc  based  on  mature 
concrete.    When  the  concrete  is  onlv  a  few  days  old. 


Fig.  2  — Effects  of  moisture  on  concrete  of  the  following  mixes  ;  1:2:4  very  wet  ;1:2:4  very  dry  ;  1:3:6  very  dry. 


its  original  length,  for  it  falls  short  of  this  by  several 
ten-thousandths. 

Combined  Moisture  and  Temperature  Changes 
It  is  evident,  therefore,  that  both  moisture  and 
temperature  act  to  cause  creeping  of  the  slab  in  the 
road,  and  it  must  be  realized  that  the  relative  magni- 
tude of  these  two  effects  depends  on  the  range  of  tem- 
perature, on  the  rainfall,  and  on  the  drainage  of  the 
sub-base.  In  an  exceptionally  well-drained  sub-base 
and  in  a  dry  climate,  the  moisture  shrinkage  of  the 
concrete  will  be  large,  and  will  add  to  the  contraction 
due  to  changes  of  temperature.  This  shrinkage  may 
amount  to  0.0004  inches  per  inch  of  length,  and  if  there 
is  a  decrease  in  temperature  of  100  degrees  Fahrenheit 
there  will  be  an  additional  shrinkage  of  100  X  0.0000055 
=  0.00055  inches,  or  a  total  shrinkage  of  0.00095,  or, 
roughly,  0.001  inch  for  each  inch  of  length.  On  the 
other  hand,  there  may  be  much  moisture  in  the  sub- 
base  which  will  keep  the  concrete  expanded  0.0001, 
and  the  net  shrinkage  will  then  ecjual  0.00055  minus 
0.0001  or  only  0.00045  inches. 

It  has  been  pointed  out  that  the  sliding  of  concrete 
along  the  sub-base  develops  frictional  resistance  of 
considerable  magnitude,  and  when  the  tension  de- 
veloped in  the  concrete  due  to  the  forces  of  friction 
exceeds  the  tensile  strength  of  the  concrete  a  crack 
must  form.  Let  the  coefficient  of  friction  be  e([ual 
to  1.0,  and  assume  the  tensile  strength  of  the  concrete 
to  be  150  ])Ounds  per  square  inch,  and  let  L  equal  the 
distance  between  cracks,  then,  in  a  slab  12  inches  wide 
and  6  inches  thick,  the  stress  at  rupture  ecpials  72  sq. 
in.  X  150  pounds,  e(|uals  lO.SOO  pounds.  This  stress 
must  be  supplied  by  the  forces  of  friction  acting  over 
the  distance  between  cracks,  ov  fLw  =  72  sq.  in,  X  150 
pounds  per  square  inch  where  w  equals  the  weight  of 


the  tensile  strength  is  very  small  indeed,  and  the  modu- 
lus of  elasticity  is  likewise  low.  When  but  two  days 
old  the  tensile  strength  inay  be  as  low  as  50  pounds 
per  square  inch,  and  the  modulus  of  elasticity  in  ten- 
sion may  be  only  1,000,000.  The  stretch  required  to 
produce  rupture  is  then  50/1,000,000  =  0.00005.  This 
amount  of  shrinkage  could  readily  be  caused  by  slight 
drying  out  or  bv  a  decrease  in  temperature  of  only 
0.00005/0.0000055  =  approximately  9  degrees  Eahren- 
lieit.  /V  comparatively  small  decrease  in  temperature 
tnay  thus  produce  cracking  in  the  concrete  pavement. 
If  the  tensile  strength  at  two  days  is  only  50  pounds 
per  scjuare  inch,  the  distance  between  cracks,  when  the 
concrete  contracts  sufficiently,  will  be  smaller  than  it 
is  if  the  concrete  cracks  at  a  later  "period  when  it  has 
attained  higher  strength.  Assuming  the  same  values 
for  friction  and  weight  of  concrete  as  before,  we  have 
fLAv  =  50  X  72,  or  1.0  X  L  X  72  =  50  X  72  whence 
L  =  50  ft.  If  the  coefficient  of  friction  equals  2.0,  L= 
25.  '{"here  may  be  times,  due  to  a  big  fall  in  tempera- 
ture, just  after  the  concrete  has  hardened  and  the  ten- 
sile strength  is  exceedingly  low,  when  the  cracks  will 
be  much  closer  together  than  the  above  ligiu-es  show. 
There  are  often  cases  when  the  sub-base  contains  pro- 
jections and  depressions  that  greatly  add  to  the  fric- 
tional resistance  oft'ered  to  sliding,  and  such  a  sub- 
base  aids  in  the  production  of  cracks  at  close  intervals. 

Field  Measurements 

In  order  to  gain  some  idea  of  the  actual  changes 
in  length  which  takes  place  in  the  road  slab  in  place 
many  field  measurements  have  been  made  by  the  Office 
of  Public  Roads  and  Rural  Engineering,  and  the  ac- 
companying illustration,  iMg.  3,  shows  some  typical 
results.   These  measurements  were  made  on  the  Oh\o 
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Post  Roau  i  a  300-foot  section.  In  general,  it  will 
be  noted  that  the  expansions  and  ctuUiactions,  as 
shown  by  the  solid  vertical  lines,  cK>seh'  follow  the 
teujperature  chanjjes.  The  dotted  and  dash-and-dot 
lines  indicate  cracks  and  expansion  joints.  The  large 
expansion  reading  of  0.3325  indicates  a  wide  separa- 
tion of  the  joint  at  which  this  reading  was  made.  These 
readings  are  almost  exactly  what  they  should  be  for 
the  temperatures  noted,  and  moisture  does  not  seem 
to  have  had  much  influence.  On  another  and  unplott^d 
stretch  of  road,  however,  at  the  bottom  of  two  steep 
grades,  with  very  poor  drainage,  the  expanding  cfl'cct 
t»f  moisture  is  plainly  evident.  It  is  thus  seen  that  both 
moisture  and  temperature  cause  cracking  across  the 
road.  Sometimes  the  moisture  effect  is  most  severe, 
and  at  others  the  temperature  effect  is  most  felt,  de- 
pending on  the  climatic  conditions  and  the  character  of 
the  drainage. 

Uniform  Bearing  Under  the  Slab 
Irrespective  of  what  may  cause  lack  of  uniformity 
of  bearing  under  the  slab,  let  it  be  assumed  that  due 
to  some  cause  this  unequal  siqipnrt  exists.  As  an  exag- 


at  rupture  be  figured.  In  a  simple  beam  uniformly 
loaded,  the  deflection  at  the  centre,  D  =  5/384  x 
WLVEI.  Assuming  a  6-inch  slab,  16  feet  wide  and 
supported  at  its  sides,  the  deflection  under  its  own 
weight  by  calculation  equals  0.164  inches.  The  slow 
yielding  or  "flow"  of  concrete  acts  to  increase  this 
figure  and  might  even  treble  it,  thereby  making  the 
possible  deflection  as  much  as  0.5  inches  when  the 
crack  forms. 

Regarding  the  causes  of  unequal  bearing,  nothing 
very  deflnite  may  be  said.  It  is  generally  recognized 
that  unequal  compaction  of  the  sub-base  due  to  lack 
of  homogeneity  and  to  ununiform  rolling  may  cause 
more  settlement  in  some  spots  than  in  others,  and  many 
sub-bases  built  of  old  telford  or  macadam  roads  are 
very  likely  to  lack  uniformity.  Again,  the  well-known 
expansive  effect  of  freezing  can  very  readily  act  with 
different  intensity  in  different  parts  of  the  road,  there- 
by causing  more  than  enough  rise  to  produce  cracking. 
The  shrinkage  of  soils  when  they  dry  out  and  their 
swelling  when  moistened  is  an  occurrence  of  every- 
day observation,  and  it  is  quite  possible  that  the  shrink- 
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-Expansion  and  contraction  of  a  typical  concete  road.   Temperature  of  pavement  in  deg 
July  8,  75;  July  22,  85;  Oct.  31,  50;  March  4,  30;  June  19,  68  ;  Feb  25,  34. 


rees  F  :  July  7,  82  ; 


gerated  case  let  it  be  assumed  that  the  slab  is  largely 
supported  at  its  two  sides,  and  acts  therefore  as  a 
simple  beam.  Assume  a  16-foot  roadway  6  inches 
thick.  The  fibre  stress  in  the  section  of  greatest  bend- 
ing moment  then  equals  S  =  Mc/I  where  s  is  the  fibre 
stress,  M  is  the  maximum  bending  moment,  I  is  the 
moment  of  inertia,  and  c  is  the  distance  from  the 
neutral  axis  to  the  outside  fibre.  The  quantity  I/c  is 
the  section  modulus.  In  this  case  s  =  wL/8  X  6/bd" 
=72  X  16  X  16  X  12/8  x  6/12  X36  =  384  pounds  per 
square  inch,  having  assumed  a  beam  one  foot  wide. 
This  value  is  close  to  that  of  the  modulus  of  rupture 
of  the  kind  of  concrete  used  in  road  construction.  The 
dead  weight  of  the  pavement  alone  is  thus  almost  suf- 
ficient to  cause  cracking  if  the  slab  is  afforded  improper 
support.  The  same  condition  would  hold  if  the  pave- 
ment were  unsupported  at  the  sides  but  fully  support- 
ed at  the  centre.  Add  the  weight  and  impact  of  traffic 
to  increase  the  bending  moment  due  to  dead  load  and 
it  will  be  readily  seen  that  under  the  right  conditions 
of  improper  sub-base  support,  a  longitudinal  crack  is 
likely  to  form. 

Before  considering  these  conditions  producing  im- 
l)roper  support,  let  the  amount  of  deflection  of  the  slab 


age  of  the  foundation  away  from  the  concrete  is  sufti- 
cient  in  places  to  cause  great  bending  stress  with  the 
formation  of  cracks  in  the  concrete.  The  raising  of 
the  sub-base  in  spots  need  not  be  more  than  0.2  inches 
to  cause  cracking  and  the  expansive  effect  of  the  frost 
and  the  swelling  and  shrinkage  effect  of  moisture  on 
the  sub-base  may  be  considerably  more  than  this.  The 
writer  now  has  some  experiments  in  progress  to  show 
the  effect  of  freezing  and  moisture  on  the  vertical 
movement  of  the  road. 

Impact  of  Traffic 

The  weight  of  traffic  serves  but  to  accentuate  the 
stresses  due  to  the  other  physical  causes.  Heavy  loads 
on  a  thin  slab  or  where  the  bearing  is  ununiform  may 
cause  either  transverse  or  longitudinal  cracks,  and 
when  these  loads  are  applied  suddenly  or  with  impact, 
as  is  the  case  with  the  modern  heavy  truck  and  steel- 
tired  trailer,  these  loads  will  aid  the  other  causes  of 
cracking,  although  they  may  not  be  severe  enough  to 
be  effective  themselves.  Traffic,  however,  often  bi-eaks 
off  the  corners  of  slabs,  the  load  then  being  concen- 
trated near  a  point  having  poor  bearing. 

In  conclusion,  it  must  be  emphasized  that  groat  ef- 
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fort  should  be  exerted  to  protect  the  concrete  during 
its  initial  stages  of  hardening.  Do  not  mix  it  any 
wetter  than  necessary  to  obtain  smooth,  yet  economic- 
al construction.  Protect  it  from  sudden  decrease  in 
temperature  and  keej)  it  wet  for  at  least  two  weeks 
in  order  to  prevent  undue  shrinkage  while  the  con- 
crete is  green.  Much  attention  should  be  given  the 
sub-base,  for,  as  has  been  pointed  out,  the  friction  at 
the  base  causes  transverse  cracks.    This  friction  may 


be  greatly  reduced  by  proper  care  in  the  preparation 
of  the  sub-base  and  in  this  way  the  cracks  may  be 
widely  distributed  if  not  entirely  eliminated.  In  addi- 
tion, provide  proper  drainage  to  keep  the  sub-base  as 
dry  as  possible,  so  that  the  effect  of  frost  and  the  settle- 
ment due  to  moisture  may  be  eliminated.  Finally,  de- 
sign the  slab  as  to  thickness  to  carry  the  loads  it  is 
supposed  to  carry,  irrespective  of  whether  the  sub-l:)ase 
offers  uniform  bearing  or  not. 


Residence  Involving  Unusual  Features 


THE  photographs  reproduced  herewith  show  con- 
struction views  of  the  new  residence  being 
erected  for  Mr.  R.  S.  McLaughlin  at  Oshawa, 
on  the  site  of  what  was  formerly  Prospect 
Park.  The  extent  of  this  structiu^e,  with  the  nature  of 
its  equipment,  has  demanded  features  of  distinctive 
interest,  and  even  in  the  methods  of  construction  ideas 
were  employed  which  are  not  usually  associated  with 
the  building  of  so  common  a  thing  as  a  house. 

Besides  the  main  residence,  there  are  the  stables, 
garage,  greenhouses,  swimming  pool,  and  bowling 
alley,  to  which  the  house  is  connected  l)y  a  concrete 
tunnel.  A  separate  gate  lodge  and  barn  are  also  being 
built,  and  the  present  concrete  fence  is  being  changed 
and  cut  stone  entrances  added  to  harmonize  with  ihe 
balance  of  the  work. 

The  excavation  was  carried  out  ciiiefly  with  a  steam 
shovel.  The  foimdation  walls  are  of  concrete  on  con- 
crete footings.  By  removing  the  forms  from  the  walls 
before  the  concrete  had  dried  and  rubbino-  tlie  exposed 
siu'face  an  excellent  finish  was  obtained.  During  ex- 
cavating a  number  of  old  wells  were  unearthed  in  the 
direct  line  of  the  basement  walls.  These  were  filled 
with  earth,  and,  to  ensure  that  no  effects  from  settling 
\vould  be  felt,  heavy  reinforced  concrete  girders  Avere 


l)laced  across  the  wells  to  carry  the  loads,  and  wider 
foolings  were  used. 

The  exterior  walls  are  built  up  of  Denison  inter- 
locking tile  to  a  total  thickness  of  16  inches.  The 
main  partitions  are  also  of  Denison  tile,  while  second- 
ary partitions  are  studded.  The  exterior  surfaces  are 
covered  with  a  stucco  plaster,  applied  by  hand.  This 
is  given  a  fine  splashed  finish.  The  plaster  is  applied 
to  the  tile  directly,  without  the  use  of  furring  or  a  plas- 
ter bond. 

The  floors  on  the  first  and  second  storeys  are  of  re- 
inforced concrete  slabs  on  concrete  beams.  The  beams 
are  14  in.  to  16  in.  deep  and  spaced  at  6  ft.  to  15  ft. 
centres,  depending  on  the  loading.  The  slabs  are  3^/2 
in.  to  7  in.  in  depth.  The  concrete  is  finished  with 
hardwood,  tile,  or  marble.  Suspended  ceilings  are  used 
to  cover  up  the  beams.  For  the  attic  storey  a  joist 
floor  is  used.  The  concrete  was  mechanically  mixed 
and  spouted  into  the  forms,  a  tower  and  chute  being 
used. 

The  roof  is  the  usual  rafter  and  plank  type,  covered 
with  tile.  All  the  sills  and  stone  trim  are  of  Bedford 
stone.  On  the  front  of  the  residence  at  the  main  en- 
trance there  are  large  circular  columns,  built  entirely 
of  brick. 

The  main  stairwa\'  is  rather  unusual,  so  far.  nl 


Exterior  of  residence  at  Oshawa,  Ont.,  sliowing  tile  wall  construction,  also  brick  columns. 
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lca>i.  private  work  of  this  character  is  concerned. 
The  stair  is  semi-circular,  and  built  with  marble  steps, 
which  are  made  self-supportins^-.  The  steps  are  built 
into  the  circular  wall  at  one  end  to  a  depth  of  6  inches 
and  at  the  free  ends  each  step  rests  upon  the  one  below 
in  such  a  way  as  to  cause  the  whole  stair  to  be  sup- 
ported bv  a  sort  of  arch  action  without  the  use  of  the 
usual  supportin£j  walls. 

The  main  heating  plant  is  located  under  the  garage, 
the  heating  pipes  passing  to  the  other  buildings 
tiirough  a  tunnel.  Hot  water  is  used  for  heating,  the 
boilers  being  of  the  Kewanee  horizontal  tube  type. 
The  hot  water  is  forced  by  an  electric  pump.  A  me- 
chanical ventilation  system  with  a  separate  fan  pro- 
^■ides  an  auxiliary  heating  service.  A  hard  water  sup- 
ply is  obtained  through  connection  with  the  mains  of 
the  town  of  Oshawa.  A  soft  water  supply  is  collected 
in  a  cistern,  purified  by  a  charcoal  and  sand  filter  and 
forced  by  a  pump  to  the  house  services.  A  complete 
ammonia  refrigerating  s)'stem,  with  an  insulated  cold 
storage  room,  is  located  in  the  basement  of  the  resi- 
dence. 

All  modern  conveniences  are  also  installed,  such  as 
vacuum  cleaner  system,  electric  push-button  elevator, 
inter-room  telephone  system,  and  pipe  organ. 

Three  concrete  mixers  were  used  on  the  jol);  also 
a  concrete  hoist  tower,  with  spout  conveyor  system, 
and  a  building  hoist  and  tow^er.  A  power  saw  rig  was 
used  for  cutting  the  lumber  for  the  forms,  and  a  steel 
bar  bender  w^as  employed  for  bending  the  reinforcing 
steel.  .Stone  derricks  and  a  steam  shovel  Avere  also 
included  in  the  equipment. 

The  work  was  started  at  the  end  of  May,  1916,  and 
tlie  construction  work  is  now  completed.  The  interior 
finishing  will  be  finished  and  the  building  ready  for 
occupation  about  next  July. 

Messrs.  Darling  &  Pearson  prepared  the  jilriii-,  and 
Mr.  Tohn  Dickie  is  superintending  the  worlc  fur  the 
Dickie  Construction  Company,  who  have  the  general 
contract. 

The  tile  was  supplied  by  the  Sun  Brick  Company 
and  the  cement  bv  the  Canada  Cement  Company. 
Purdy,  Mansell  Company  provided  heating  and  . plumb- 
ing equipment.  The  elevators  were  made  by  Otis- 
Fensom  Elevator  Company,  and  the  water  tanks  were 


supplied  by  the  National  Equipment  Company,  and  the 
Tarvia  by  the  Patterson  Manufacturing  Company.  The 
cost  of  the  home  will  be  in  the  neighborhood  of  a  quar- 
ter of  a  million  dollars. 


Letter  to  the  Editor 

Kansas  City,  Mo.,  Jan.  13,  1917. 

Editor  Contract  Record : 

After  reading  the  interesting  article  about  the  dis- 
integrated sewer  in  St.  Vital,  which  appeared  in  the 
issue  of  the  Contract  Record  of  date  Jan.  3,  1917,  it 
occurs  to  me  that  the  engineer  who  reports  on  the  mat- 
ter has  not  gone  sufficiently  into  the  method  of  curing 
or  preventing  such  chemical  action.  He  speaks  of  an 
impervious  coating  for  the  inside  of  the  sewer.  Is  it 
possible  he  is  referring  to  a  vitrified  clay  lining  of  tile 
or  pipe,  such  as  was  recommended  by  Rudolph  Hering 
in  a  similar  instance  of  disintegrated  concrete  sewer 
at  Great  Falls,  and  such  as  the  Chicago  Drainage 
Board  used  to  protect  their  concrete  sewers  after  I  re- 
ported on  the  present  condition  of  their  Western  Ave- 
nue sewer,  which  was  even  a  more  advanced  case  of 
chemical  disintegration? 

I  recall  that  the  A.  S.  T.  M.,  after  an  exhaustive 
investigation  of  materials  and  methods  for  rendering- 
concrete  impervious,  reported  that  none  of  the  com- 
pounds now  on  the  market  could  be  relied  on  to  pro- 
duce the  desired  effect  for  any  length  of  time. 

Mr.  Cantell's  article  is  a  very  excellent  one,  as  far 
as  it  goesj  but  I  think  he  could  add  to  it  by  continuing 
a  discussion  of  the  cure,  as  I  have  suggested.  I  am 
sure  all  ettgineers  would  be  interested  to  read  what  he 
has  to  offer.  Yours  truly, 

The  International  Clay  Products  Bureau. 

Benjamin  Brooks,  Engineer. 


The  Portland  Cement  Association  states  that  23.- 
000,000  square  yards  of  concrete  roads,  streets  and  al- 
leys were  ])laced  under  contract  in  1916. 


The  American  Wood  Preservers'  Association  will 
htild  its  annual  convention  in  New  York,  Jan.  23  to  25. 
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Montreal  City  Engineer  Replies  to  Report  of 
Ratepaying  Engineers  on  Aqueduct  Scheme 


MR.  PAUL  E.  AiERLiER,  cily  ciigniecr  uf 
Montreal,  has  made  a  detailed  reply  to  the 
Ratepaying-  Engineers'  report  on  the  develop- 
ment of  electrical  power  as  a  part  of  the 
Montreal  aqueduct,  scheme.  The  previous  report, 
which  was  published  in  the  Contract  Record  of  Nov. 
29,  1916,  consisted  of  twenty-two  "conclusions."  Mr. 
Mercier's  report  answers  each  of  these  conclusions  in 
order,  and  concludes  with  a  strong  recommendation 
that  the  city  proceed  to  complete  the  development 
work  at  once. 

As  a  mere  defence  of  the  scheme  for  which,  as  city 
engineer,  Mr.  Mercier  now  feels  callecl  upon  to  stand 
sponsor,  the  report  is  manifestly  a  masterly  effort.  It 
is  not  so  evident,  however,  that  the  arguments  can 
carry  conviction  to  the  mind  of  the  engineer  who 
knows  how  ridiculous  even  the  greatly  reduced  hgure 
of  $737  per  h.p.  is  for  a  hydro-electric  development. 
When  it  is  considered  that  unlimited  electric  power  is 
already  available  in  Montreal  which  has  cost,  in  capital 
charges,  very  little  over  $100  per  h.p.,  it  is  quite  impos- 
sible to  conceive  that  a  city-owned  development  cost- 
ing seven  times  as  much  (even  accepting  this  figure  of 
$737  as  against  the  $1,515  quoted  by  the  Ratepaying 
Engineers)  could  ever  hope  to  operate  in  such  a  way 
as  to  benefit  the  citizens  at  large.  Mr.  Mercier's  de- 
tailed replies  to  the  twenty-two  conclusions  of  the  rate- 
paying  engineers  are  as  follows  : 

Re  Montreal  Aqueduct — Answers  to  Report  by 
Ratepaying  Engineers,  1916 
Conclusions 

1.  The  capacity  of  the  original  aqueduct  was  sufficient 
for  three  times  the  present  population  served,  if  used  for 
water  supply  only,  and  not  for  hydraulic  power. 

A.  Was  never  discussed.  The  city  was  advised  to  con- 
struct the  lateral  conduit  because:  "It  is  an  excellent  plan  for 
improving  the  quality  of  the  city's  water  supply." — (Marceau 
&  Kennedy,  May  6th.  1907). 

2.  The  cost  of  the  construction  of  a  filtration  plant  was 
the  only  further  capital  expenditure  necessary  to  make  the 
water  from  the  original  aqueduct  ideal  both  for  domestic  and 
industrial  use. 

A.  In  their  report  of  July  3nd,  1910,  Messrs.  Hering  & 
Fuller  said:  "In  speaking  of  the  quality  of  the  St.  Lawrence 
water  in  this  manner  we  refer  to  water  drawn  some  distance 
from  shore  so  as  to  exclude  the  influence  of  local  shore  pol- 
lution. We  approve  the  proposition  to  extend  the  intake 
some  1,200  feet  or  more  from  shore  and  connect  the  same  to 
the  head  of  the  present  closed  conduit.  This  will  give  a 
much  better  quality  of  water  than  is  now  drawn  from  shore, 
both  as  regards  appearance  and  hygienic  quality,  and  also 
give  a  water  which  is  easy  to  filter." 

This  quotation  corroborates  the  remarks  made  by  Messrs, 
Marceau  &  Kennedy,  referred  to  in  Answer  "1." 

3.  With  the  exception  of  the  filtration  plant  and  the  pump- 
ing equipment,  all  expenditures  in  connection  with  the  present 
project  are  chargeable  to  power  development. 

A.  The  changes  recommended,  i.e.,  the  construction  of  a 
conduit,  was:  "An  excellent  plan  for  improving  the  quality 
of  the  city's  water  supply." — (Marceau  &  Kennedy,  May  6th, 
1907). 

The  same  experts  who  stated  in  1907  that  the  construc- 
tion of^  the  conduit  would  improve  the  quality  of  the  water, 
state  in  1916  that  "No  changes  in  the  original  aquethict 
were  required  for  an  improved  quality." 

The  conclusions  made  by  Messrs.  Hering  &  Fuller  also 
apply  to  this  paragraph. 

4.  The  power  project  cannot  lie  regarded  as  an  essential 
part  of  a  general  improvement  scheme,  because  boulevards, 
parkways,  permanent  bridges,  and  so  forth,  were  just  as  ap- 
plicable to  the  original  aqueduct  as  they  are  to  the  present 
development. 


A.  W  ooden  or  Ue.stle  bridges  would  have  !)ecn  sulficienl 
to  give  access  to  and  from  either  side  of  the  aqueduct.  The^ 
construction  of  boulevards  on  eitlier  side  nf  tlie  aqueduct 
requires  bridges  of  the  ornamental  type.  Why  not  charge 
tlu-  difference  in  the  cost  of  those  Ijridses  to  the  boulevards? 

5.  The  present  project  has  never  been  properly  studied 
or  reported  upon  as  a  whole. 

A.  The  city  engaged  experts  to  report  on  tlie  advisability 
of  developing  water  power  for  its  use.  Tlic  following  re- 
ports were  made: 

1854-57,  Thomas  C.  Keefer  advised  the  city  to  develop 
600  h.p.  at  the  cost  of  $500,000,  or  $8:i:j  per  h.p. 

Vccording  to  Alderma^  William  Rodden,  in  1869:  "ll 
may  be  said  in  reference  to  such  a  proceeding,  that  whatever 
is  expended  on  the  new  entrance  and  the  reservoir  may  fairly 
be  considered  as  part  of  a  reliable  project  for  future  com- 
pletion, and  good  value  for  the  cost  as  far  as  it  goes.  Put- 
ting up  a  second  engine  should  not  be  entertained  hastily: 
all  other  available  means  should  be  first  exhausted.  Witli 
the  rapids  of  the  St.  Lawrence  at  hand  there  should  not  be 
any  further  necessity  for  steam  power." 

In  1894,  Messrs.  Keefer  &  Vanier  reported  to  the  city: 
"Enough  has  been  written  to  show  that  the  aqueduct  is,  in 
every  respect,  a  good  property." 

The  city  was  to  spend  $1,500,000  to  produce  ;!,000  h.p.. 
or  $500  per  h.p. 

In  1907,  Messrs.  Marceau  &  Kennedy  reported  that:  "\Vc 
are  of  the  opinion  that  Mr.  Janin's  plan  as  tlius  outlined  is 
entirely  feasible,  and  also  that  it  is  an  excellent  one  for  im- 
proving the  quality,  increasing  the  quantity  and  reducing  the 
cost  of  the  city's  water  supply." 

The  estimate  at  the  time  was  $2,200,000  for  a  water 
power  of  3,000  h.p.,  or  $733  per  h.p.;  it  was  not  condemned. 

In  1910,  Messrs.  Hering  &  Fuller  stated:  "Further,  we 
desire  to  make  it  plain  that  the  sound  business  basis  for  the 
enlarged  aqueduct  holds  true  regardless  of  whether  the 
available  water  power  is  utilized  for  pumping  water  through 
the  mains  to  the  reservoirs  of  the  city  distribution  system, 
or  whether  the  power  is  used  by  the  city  for  generating 
electricity  or  other  purposes,  or  marketed  in  other  ways 
than  by  its  utilization  ^  for  municipal  requirements.  This 
water  power  development  is  a  sound  practical  business  pro- 
position on  its  own  merits  and  there  should  be  no  concern 
felt  on  the  part  of  taxpayers  as  to  the  wisdom  of  expendi- 
lures  for  this  improvement." 

The  expenditure  recommended  was  $7,000,000  for  10,000 
h.p.,  or  $700  per  h.p. 

These  reports,  some  of  them  printed,  were  made  public 
at  the  time;  no  criticisms  were  made. 

"The  generating  of  electricity  by  water  power,  and  its 
transmission,  has  within  the  past  twenty  years  completely 
revolutionized  the  aspect  of  power  utilization,  so  that  any 
report  made  twenty  years  ago  is  of  no  present  value,  regard- 
less of  the  eminence  of  authors." 

If  the  reports  referred  to  were  made  by  eminent  engi- 
neers, and  if  they  approved  of  the  principle  laid  down  by  the 
city  to  build  and  operate  its  own  power  station,  it  must  be 
said  that  ".Vs  the  generating  of  electric  energy  by  water 
power,  and  its  transmission"  has,  since  they  made  their  re- 
ports, "Completely  revolutionized  the  aspect  of  power  utiliza- 
tion," the  efficiency  of  water  wheels,  turbines  and  dynamos 
has  increased  in  such  a  way  that  a  development  considered 
a  good  commei-cial  proposition  by  them  in  the  90's  would  l)e 
a  lietter  proposition  in  1916. 

6.  The  project  as  designed  would  not  safely  develop  un- 
der the  best  conditions  more  than  7,000  electrical  horse  power 
at  any  time  of  the  year,  and  the  average  output  would  be 
actually  much  less  than  tliis, 

A.  Although  Mr.  Janin  mentioned  in  one  of  his  reports 
that  4,000  h.]).  could  be  added  for  lighting  purposes,  he  never 
mentioned  electrical  horse  power.  The  original  5,000  h.p. 
was  never  achnitted  by  him  as  being  electrical  horse  power, 
nor  was  the  10,000  h.p.,  but  he  always  spoke  of  it  as  hydraulic- 
al  horse  power.  The  7,000  electrical  horse  power  mentioned 
m  the  Ratepaying  Engineers'  Report,  closely  agrees  witli  the 
10,000  hydraulical  h.p.  mentioned  by  the  late  Mr.  Janin,  but 
to  the  man  of  no  technical  training,  it  looks  like  a  big  de- 
crease in  the  original  estimate. 

A  careful  study  of  the  hydraulic  data  sent  to  the  Rate- 
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jiayinu  Kngiiiccrs.  cstublislu-s  the  f;u-t  tliat,  tor  a  period  of 
low  water,  or  heavy  back  water,  and  taking  into  account 
the  presence  of  two  feet  (2  ft.)  submerged  ice,  some  12,000 
hydraulical  h  p.  will  be  produced  as  a  mean  for  that  period. 

"The  velocity  would  be  such  that  the  bottom  (of  the 
tailrace)  would  be  eroded,  the  retainiui^  walls  uncUrniincd 
and  much  other  ilaniage  done." 

I  ilo  not  think  a  concrete  i1<'<m   would  be  so  affected. 

The  summer  power  is  found  b>-  the  Ralepaying  lingi- 
'  ncers  to  be  of  14,000  h.p.,  and  a>  ilu  y  refer  to  electrical  h.p., 
this  figure  agrees  very  closely  with  that  estimated  by  Mr. 
Janin. 

The  original  section  oi  the  iuad  race,  which  was  to  pro- 
duce 5,000  h.p.,  according  to  Messrs.  Marceau  &  Kennedy, 
was  to  be  of  1,000  sq.  ft.  "Below  the  undcrsurface  of  the  ice 
at  low  water." 

The  proposed  section  will  be  two  and  one-hall  times  as 
great,  the  slope  and  head  remaining  the  same,  and  the  tail- 
race  is  enlarged  pri)portionall>'  with  the  same  slope. 

It  is  found  now  that,  although  the  proposed  enlargement 
provides  for  a  section  two  and  oil^-half  times  greater,  a  change 
in  the  lateral  sides  of  the  canal,  which  gives  a  better  co- 
etVicient  of  discharge,  will  ])roduce  only  ,5,000  h.p. 

The  average  monthly  theoretical  power  produced  dur- 
ing the  low  period,  i.e.,  December,  January,  February,  March 
and  .\pril,  is  found  to  be  not  less  than  I.'), 500,  and  not  more 
than  20.500  for  a  period  of  nineteen  years.  The  minimum 
l)ower  found  was  13,400,  and  the  maximum  about  35,400,  as- 
suming two  feet  of  submerged  ice. 

The  summer  period  of  seven  months  is  found  to  produce 
nearly  100  per  cent,  more  than  the  winter  period. 

The  lowest  winter  power  average  of  15,500  hydraulical 
horse  power  is  equal  to  11,010  electrical  horse  power. 

7.  Serious  operating  troubles,  due  to  frazil  and  other  ice, 
are  inevitable.    These  will  greatly  reduce  the  maximum  out- 

,  put  below  7,000  h.p.  and  may  cause  complete  stoppage  of  the 
plant  during  a  more  or  less  protracted  period  every  winter. 

A.  In  "their  report  of  1907,  Messrs.  Marceau  &  Kennedy 
stated  in  answer  to  the  question:  "Is  frazil  likely  to  interfere 
with  the  proper  working  of  the  proposed  improvements?" 

A.  "The  details  of  the  works  at  the  entrance  of  the  aque- 
duct and  the  intake  of  the  conduit  are  not  yet  fully  worked 
out,  but  from  the  fact  that  the  position  of  the  present  aque- 
duct intake  is  a  very  favorable  one,  and  that  no  trouble  has 
ever  been  experienced  from  frazil  entering  it,  we  are  of 
opinion  that  the  works  can  be  so  designed  and  built,  that 
their  operation  will  not  be  seriously  interfered  with  by  frazil." 

The  13,000  h.p.  represents  approximately  9,750  electrical 
horse  power,  and  for  one  day  it  will  produce  only  9,000  elec- 
trical horse  power.    The  other  days  would  give: 

9,750  to  10,500  electrical  horse  power  for  209  days. 

10,500  to  11,250  electrical  horse  power  for  410  days. 

The  day  in  which  only  9,000  electrical  horse  power  is 
found  will  probably  be  entirely  eliminated  by  the  construc- 
tion of  the  breakwater,  which  will  produce  a  greater  head. 

It  may  be  fairly  stated  that  for  the  winter  months  a 
minimum  of  9,000  electrical  horse  power  will  be  produced 
and  that  in  summer  it  would  be  18,000  h.p. 

The  yearly  average  on  this  basis  would  be  14,000  elec- 
trical horse  power 

8.  The  minimum  capital  cost  of  the  project  as  designed 
will  be  .$10,600,000.  This  cost  is  exclusive  of  the  filtration 
works  or  any  pumping  plant  or  steam  auxiliary  plant,  or  the 
Cook  Construction  Company's  claims  for  over  .$900,000,  or 
an  allowance  for  parking,  or  the  usual  allowance  for  con- 
tingencies. 

A.  The  total  value  of  the  work  done  up  to  November 
28th,  1916,  is: 

Filtration   $1,894,490.37 

Conduit   1,074,733.27 

Contract  No.  1    773,783.70  * 

Contract  No.  2    1,262,612.20 

Repairs  to  Conduit   33,840.99 

Pump,  etc.  (built  in  1908-10)  72,137.99 

  $5,111,588.58 

The  above  includes  the  work  to  be  done  to  complete  the 
filtration  plant,  percentages  due  to  contractors,  etc. 

The  work  to  be  done  to  complete  the  enlargement  is: 


Cook  Construction  Co  $2,000,947.48 

Bridges  and  Head  Gates  . . .  060,000.00 

Power  House   1,500,000.00 

Land  to  acquire   194,060.00 

Breakwater   475,000.00 


Fences  and  ditches    00,000.00 

Bond  Street  Wall   35,000.00 

Engineering   30,000.00 

—.   $5,005,007.48 


Forming  a  Grand  total  of  $10,110,596.06 

The  amount  of  accrued  interest  is  . .    . .  $1,061,078.62 

The  amount  of  accrued  interest  during  con- 
struction to  the  completion  of  the  actual 
proposed  work,  would  be  $1,533,941.00 

The  total  cost  of  the  work  will  be: 
Estimated  value  of  work  ...$10,116,596.00 
Interest   during   construction.  1,533,941.00 

 •  $11,650,537.06 

In  subtracting  from  the  above,  the  value  of  the  filtration 

plant,  the  pump  built  in  1908-10,  and  the  interest  thereon,  we 

have: 

Value  of  work  done  $3,184,960.12 

Interest   828,550.00 

  $4,013,510.13 

Work  to  be  done  $5,005,047.48 

Interest   576,000.00 

  $5,581,647.48 


Or  a  total  of   $9,595,157.00 

Which  includes  the  cost  of  the  conduit  and  interest  there- 
on; the  usual  allowance  for  contingencies  included  in  the 
estimated  value  of  each  item;  the  cost  of  land  required  for 
boulevards,  etc. 

9.  Radical  changes  in  design  at  greatly  increased  cost 
would  be  necessary  to  even  approximate  the  capacity  of  the 
power  development  as  claimed  by  the  city. 

This  has  been  answered  under  Conclusions  "0"  and  "7." 

10.  The  minimum  capital  cost  based  on  the  maximum 
safe  capacity  of  the  plant  as  designed  will  be  $1,515  per 
horse  power. 

A.  The  capital  cost  would  be  $737  per  horse  power,  if 
all  items  mentioned  above  were  charged  against  the  power 
development. 

11.  The  minimum  fixed  charges  and  operating  expenses 
for  the  power  will  amount  to  $757,000  per  annum. 

A.  The  fixed  charges  would  be  $479,800  per  year, 
if  capital  engaged  were  taken  as  mentioned  above.  The 
rate  of  interest  is  estimated  to  be  5  per  cent.,  which  is  the 
rate  the  city  will  have  to  pay. 

12.  The  minimum  fixed  charges  and  operating  expenses 
of  the  power  plant  will  be  $108  per  horse  power  per  annum. 

A.  The  fixed  charges  and  operating  expenses  will  be  $40 
per  horse  power,  taking  into  consideration  the  capital  en- 
gaged as  mentioned  above. 

The  actual  rates  paid  by  the  city  are: 

For  30  hours  $20.00  per  horse  power. 
For  34 -hours  $30.00  per  horse  power. 

and 

On  a  3300  volt  standby  $10.00,  1^  to  ^c.  per  kw.hr. 
On  a    550  volt  standby    $8.00,  1^  to  J^c.  per  kw.hr. 

IS.  Twenty-four-hour  power  can  readily  be  purchased  in 
the  open  market  at  a  figure  not  exceeding  $35  per  horse 
power  per  annum,  and  twenty-hour  power  suitable  for  pump- 
ing for  not  more  than  $30. 

A.  Messrs.  Marceau  &  Kennedy's  report  already  men- 
tioned, stated:  "We  are  of  the  opinion  that  Mr.  Janin's  plan 
as  thus  outlined  is  entirely  feasible,  and  also  that  it  is  an 
excellent  one  for  improving  the  quality,  increasing  the  quan- 
tity and  reducing  the  cost  of  the  city's  water  supplJ^" 

This  report  was  made  on  the  first  enlargement.  The  total 
cost  of  the  work  was  then  estimated  at  $3,300,000,  or  $733 
per  water  horse  power. 

Messrs.  Hering  &  Fuller,  referring  to  the  same  proposed 
5,000  horse  power  development,  approved  of  the  work. 

Electric  energy  was  sold  in  1907  and  in  1910,  but  the 
city  was  not  then  advised  to  buy  electric  energy. 

The  cost  of  pumping  the  100,000,000  gallons  per  day 
would  be  $877  per  day,  or  $330,105  per  year,  taking  as  stand- 
ard the  DeLaval  pump. 

14.  The  yearly  cost  of  purchasing  the  7,000  horse  power, 
which  is  the  maximum  amount  of  power  that  the  prc)ject 
might  develop,  would  not  exceed  $150,000. 

A.  The  yearly  cost  of  3,000  electrical  horse  power  w-ould 
be,  at  the  actual  price  paid  for  by  the  city,  on  the  34-hour 
rate,  $90,000. 

In  his  report  of  September  12th,  1910,  Mr.  Parent's  esti- 
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mates  are  based  on  the  actual  market  prices  for  material 
and  on  the  Fair  Wage  Schedule  adopted  by  the  city.  It  is 
known  that  these  wages  are  higher  than  those  paid  by  the 
Power  Companies. 

15.  As  compared  with  the  purchase  of  power,  this  pro- 
ject, if  and  when  completed,  would  involve  a  loss  of  at 
least  .$600,000  per  annum. 

A.  The  complete  work  would  cost,  including  interest, 
$10,323,675.60,  but  would  produce  an  average  of  14,000  elec- 
trical horse  power  as  compared  with  the  7,000  h.p.  mentioned 
in  the  Ratepaying  Engineers'  Report. 

The  Ratepaying  Engineers  advise  the  city  to  stop  all 
work  in  connection  with  the  proposed  work  and  buy  the 
necessary  power. 

The  capital  thus  engaged  would  be: 

Work  done  and  interest  $4,013,510.12 

Work  to  be  done  or  payment  to  make: 

Bridges  and  fences  $  300,000.00 

10%  on  balance  of  Cook  Contract  203,640.00 
Power  house  and  building  to  use 

the  7,000  h.p.  purchased   340,000.00 

Construction  of  another  conduit,  or 

protection  work,  etc   1,000,000.00 

  $5,857,150.12 

Yearly  charges  would  be: 

5%  on  $5,857,150   $  292,857.00 

Operation   18,000.00 

7,000  h.p.  at  $25    175,000.00 

Lighting,  power,  etc   342,000.00 

  $827,857.00 

The  amount  marked  as  lighting,  power,  etc.,  is  the  yearly 
cost  to  the  city  for  the  lighting  of  its  streets  and  buildings, 
the  power  purchased,  etc. 

If  the  work  is  completed  we  have: 
Capital  on  completed  work  and  in- 
terest  $9,581,647.48 

Cost  of  street  lighting  system    1,680,000.00 

 $11 ,361,647.48 

The  yearly  charges  would  be: 

5%  on  $11,261,647.48   $  563,082.35 

Operation  and  maintenance: 

Power  house   45,000.00 

Lighting   153,000.00 

  $760,083.35 

Annual  charges  as  proposed  by  the 

Ratepaying  Engineers  $  827,857.00 

If  work  is  completed   760,083.00 

Difference    $  67,775.00 

The   yearly   savings,    if   the   work   is  completed, 

would  be  ...  $67,775.00 

And  the  city  could,  with  the  proposed  plant,  sell 
5,000  electrical  horse  power  for  seven  months 

at  $15  per  horse  power,  or,  per  year    75,000.00 

In  completing  the  proposed  work  the  city  will  economize 

$67,775.00  per  year  and  own  its  street  lighting  system. 
The  city  in  selling  an  average  of  5,000  electrical 

horse  power  per  year,  will  receive  per  year  $100,000.00 
During  the  low  period,  when  the  power  cannot  produce 
the  14,000  h.p.,  the  city  will  have  to  generate  with  the  hydro- 
electric station  9,000  h.p.  and  the  power  required  for  pump- 
ing purposes  will  be  produced  by  its  steam  plant. 
The  longest  period  in  one  year,  when  the  100,000,- 
000  gallons  will  have  to  be  pumped  l)y  steam, 
is  100  days.   The  cost  of  this  pumping  by  steam 

would  be,  for  the  year   $90,000.00 

We  have,  therefore,  the  following  comparisons: 
Ratepaying  Engineers'  Proposal — 

Cost  per  year  $837,857.00 

The  proposed   enlargement   coni])Ieted . $760,083.00 
Less  5,000  h.p.  sold  at  $30    100,000.00 

$660,083.00 

Plus  cost  of  operating  steam  pumps 

100  days   $90,000.00 

 $750,082.00 

Difference    $77,775.00 

The  city  will  own  its  street  lighting  system  and  be  in- 
dependent of  all  power  companies. 

16.  The  present  project  should  never  have  been  started, 
and  we  are  firmly  of  the  opinion  that  all  thought  of  com- 
pleting it,  along  the  present  lines,  should  be  abandoned. 

A.  Answered  under  Conclusion  "15." 


Conditions  to  be  Met  if  the  Project  be  Abandoned 

17.  If  all  work  were  to  be  stopped  at  once,  the  total 
capital  cost  to  the  city  would  be  about  $5,200,000,  which  in- 
cludes an  allowance  of  $300,000  for  boulevards,  bridges, 
fencing  and  cleaning  up,  but  no  allowance  for  the  claim  of 
the  Cook  Construction  Company. 

A.  The  claims  for  damages  filed  by  the  Cook  Construc- 
tion Company  have  not  been  mentioned,  because  they  would 
be  charged  against  either  proposal. 

18.  The  annual  fixed  charges  on  this  amount  of  $5,300,000, 
will  be  $345,000. 

A.  Admitted. 

19.  The  total  yearly  cost  of  7,000  horse  power  pur- 
chased, plus  the  fixed  charges  on  $5,200,000  would  be  $495,000. 

A.  The  Ratepaying  Engineers'  proposition  would  cost  the 
city  $827,857  per  year. 

20.  The  total  capital  cost  which  will  be  saved  by  abandon- 
ing the  present  project  will  be  a  minimum  of  $5,400,000. 

A.  It  would  cost  more  to  the  city  if  the  Ratepaying  En- 
gineers' proposition  were  adopted,  than  if  the  city  complete 
the  enlargement  and  own  its  street  lighting  system;  an  ex- 
cess of  $70,000. 

If  it  is  found  that  a  channel  has  to  be  dredged  into  the 
St.  Lawrence,  even  half  a  mile  long,  it  would  not  cost  more 
than  $50,000.  The  annual  charges  represented  by  this  extra 
work  would  be  only  $3,500.  The  excess  would  be  reduced 
to  $67,500. 

21.  The  total  annual  saving  to  the  city  by  immediately 
abandoning  the  present  project  and  purchasing  7,000  horse 
power  would  be  a  minimum  of  $363,000. 

A.  The  answer  to  this  conclusion  has  been  given  above. 

22.  By  judicious  adaptation  of  the  existing  conditions, 
a  limited  return  may  be  derived  from  the  expenditures  already 
incurred. 

A.  This  is  possible. 

Georgian  Bay  Canal 

The  effect  of  the  construction  of  the  Georgian  Bay 
Canal  on  the  proposed  enlargement  has  been  raised  in  cer- 
tain quarters. 

Whether  the  first  section  of  the  Georgian  Bay  Canal, 
mile  0  to  mile  33  is  built  as  part  of  the  Georgian  Bay  route 
or  as  an  adjunct  to  the  Lachine  Canal,  it  will  benefit  the 
proposed  enlargement. 

The  elevation  of  the  water  level  at  the  intake  and  that 
at  the  tailrace  will  be  raised,  but  the  head  will  be  regular 
at  all  times. 

The  discharge  will  be  increased  and  will  produce,  during 
the  low  period,  16,000  hydraulical  horse  power,  and  during 
the  other  seven  months,  38,000  h.p. 

The  yearly  average  would  be  over  30,000  hydraulical  h  p. 


An  Extensive  Steel  Plant  at  Toronto 

A  big'  steel  plant  is  to  be  erected  at  Toronto,  Ont., 
on  the  industrial  area  at  Ashbridg'e's  Bay.  The  under- 
taking- is  under  the  auspices  of  the  Imperial  Munitions 
Board,  and  the  estimated  expenditure  is  about 
$3,000,000.  The  plans  are  not  yet  quite  ready.  They 
include  five  buildings,  one  of  which  will  be  300  ft.  x  130 
ft.,  with  side  clearance  of  40  ft.  for  railroad  tracks. 
Ten  6-ton,  3-phase,  25-cycle,  Heroult  type  electric  fur- 
naces will  be  installed.  Each  furnace  will  consume 
about  2,000  h.p.,  which  will  be  supplied  by  the  Toronto 
riydro-Electric  Commission.  The  initial  capacity  of 
the  plant  will  be  300  tons  per  day,  and  it  will  employ 
about  1,000  men.  Modern  dockage  and  railway  facili- 
ties will  be  provided.  Ultimately  the  plant  will  cover 
60  acres.  It  is  expected  that  work  on  excavation  and 
pile-driving  will  be  conmienced  at  once,  in  order  that 
manufacturing  operations  may  be  started  in  July.  The 
staff  of  the  Toronto  Harbor  Commission  will  supervise 
the  construction  work.  The  plant  is  to  be  exempted 
from  taxation  during-  the  continuance  of  the  war  and 
for  two  years  thereafter. 


The  average  unit  costs  of  pavements  of  various 
types  in  San  Francisco  for  1916  were:  Asphalt,  $1.91  ; 
bituminous  rock,  $2.14;  basalt  rock,  $3.42;  vitrified 
brick,  $3.35. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in  —preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


Old  Barrels  Make  Forms  for  Footings 

l  inu'  aiul  vxpoiisc  were  sa\  od  by  using  old  oil  bar- 
rels for  footing  forms  recently  in  constructing  a  build- 
ing for  the  \'acuuni  (^il  Company  at  Rochester.  The 
barrels  used  were  17  inches  in  diameter  at  the  top  and 
bottom.  19  inches  at  the  centre,  and  34  inches  in  depth. 
Around  the  outside  of  the  building  whole  barrels  were 
used,  deeper  footings  being  required  to  prevent  move- 
ment from  frost  action.    The  forms  for  tlie  interior 


i 

Roof  Column- 

Interior  Fooling; 


■        i| '^.Outside Fooling 


Footing  forms  from  barrels. 

footings  were  made  by  sawing  the  barrels  in  half  at  the 
bilge  and  placing  the' halves  with  the  large  end  down. 
The  interior  footings  are,  of  course,  protected  from 
frost  action  by  the  flooring.  This  method  effected  a 
great  saving  both  in  material  and  labor  on  the  forms 
"for  these  footings.  As  the  barrels  selected  were  old 
ones,  they  were  left  in  the  ground  permanently. — En- 
crineerine  Record. 


Measuring  Device  for  Varying  Concrete 
Proportions 

On  some  concrete  jobs  several  different  mixes  are 
often  used,  and  in  many  cases  it  is  frequently  neces- 
sary to  change  from  one  to  the  other.  The  following 
article  by  a  writer  in  Engineering  and  Contracting 
describes  a  satisfactory  and  economical  method  used 
in  the  erection  of  a  concrete  building  where  the  nature 
of  the  work  was  such  that  it  was  necessary  to  change 
from  one  mix  to  another  several  times  during  the 
day's  work.  The  mixtures  were  1:1:2,  1:1^4:3  and 
1:2:4,  consisting  of  Portland  cement,  sand  and  gravel, 
respectively.  Sand  and  gravel  were  loaded  in  stor- 
age bins  either  side  of  the  mixer  hopper,  as  shown  in 
the  sketch,  a  mixer  having  a  rated  capacity  of  32  cubic 
feet,  of  loose  material  being  used;  the  hopper,  being 
stationary,  was  located  a  few  feet  below  the  bottoms 
of  and  between  the  two  storage  bins.  Directly  over 
the  hopper  and  between  the  two  bins  for  rock  and 
gravel  the  cement  bin  was  placed,  with  the  measuring 
device  attached  to  the  bottom  in  such  a  way  that  the 
cement  after  being  measured  Avas  released  as  wanted 
directly  into  the  charging  hopper  of  the  mixer.  The 
sand  bin  was  provided  with  a  measuring  hopper  hold- 
ing 9  cubic  feet  of  loose  material  and  the  gravel  bin 
with  one  holding  18  cubic  feet,  each  located  so  that 


after  the  material  was  measured  it  could  be  released 
by  a  lever  operating  a  sliding  door  and  would  flow  in- 
to the  mixer  hopper.  The  cement  measuring  device 
was  arranged  so  that  by  a  simple  manipulation  of 
blades  4^/2  cubic  feet,  6  cubic  feet  or  9  cubic  feet,  as 
desired,  of  cement  could  be  measured,  the  sand  and 
rock  bins  being  always  held  the  same.  Thus  for  a 
1 :1 :2  mix  the  material  measurements  would  be  9-9-18; 
for  a  l-.V/y-.j  mix  the  material  measurements  would  be 
6-9-18,  and  for  a  1  :2:4  mix  the  material  measurements 
would  be  43^4-9-18.  It  will  be  noticed  that  the  quan- 
tity of  loose  material  in  the  1 :2  :4  mix  is  about  up  to 
the  capacity  of  the  mixer  and  that  the  richer  materials 
exceed  the  rated  capacity.  The  specifications  required 
that  the  sand  and  cement  enter  the  mixer  in  advance 
of  the  stone,  and  due  to  the  fact  that  the  sand  and  ce- 
ment were  partially  mixed  before  the  gravel  w^as  ad- 
mitted and  that  the  gravel  being  admitted  thus  into 
a  partially  mixed  material  by  the  time  the  gravel  was 
all  in  enough  mixing  had  been  done  so  that  consider- 
ably more  material  could  be  added  without  overtaxing 
the  capacity  of  the  mixer.  This  proved  out  on  the 
richer  mixtures.   Varying  the  measurement  of  cement 


Mixer 

Section  Thru, Measuring  Bins  Section  AA 

Arrangement  to  vary  concrete  proportions  at  will. 

was  accomplished  by  having  a  box  24  x  18  x  36  in. 
high,  as  shown  in  the  sketch,  made  of  sheet  iron  3/32 
inch  thick,  with  a  partition  vertically  in  the  centre, 
making  two  vertical  compartments  each  12  by  18  by  36 
in.  Slots  were  provided  in  each  of  these  compartments 
for  three  sliding  plates  11%  by  21  in.,  as  shown  in  the 
sketch,  one  being  at  the  top,  one  at  the  bottom  and 
1-1  ft.  up  from  the  bottom.  By  using  one  whole  com- 
partment thus  made  4j/2  cubic  feet  of  material  w^as 
obtained ;  by  using  the  upper  2  feet  of  both  compart- 
ments 6  cubic  feet  was  obtained,  and  by  using  all  of 
both  compartments  9  cubic  feet  was  obtained. 

Some  trouble  was  anticipated  with  the  cement  arch- 
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iiit^-  ()\  cr  tlu'  small  oponing,  but  by  lapping  on  the  sides 
with  a  hammer  as  the  cement  was  being  admitted  this 
was  avoided.  Tn  filh'ng  the  measuring  compartments, 
however,  the  air  forced  out  as  the  cement  entered  car- 
ried considerable  cement  Avith  it  and  made  the  plant 
operation  unusually  dusty.  With  this  exception  and 
some  trouble  in  operating  the  sliding-  plates  at  first, 
due  to  their  sticking-  in  the  grooves,  the  scheme  was 
a  success.  Free  movement  of  the  plates  was  obtained 
by  grinding  the  edges  to  a  bevel  on  both  sides,  as 
shown  in  the  sketch,  section  A-A. 


Trade  Publication 

The  Barrett  Company  liave  issued  a  booklet  giving  de- 
tailed descriptions  of  different  types  of  Holt  roof  vent  and 
leader  connections  and  the  purposes  for  which  they  are  in- 
tended. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


It  is  stated  that  the  Canadian  Northern  Railway  Com- 
pany will  begin  the  erection  of  their  new  station  at  Fort 
William,  Ont.,  in  April. 

Last  year  in  the  eight  months  from  May  to  December, 
inclusive,  there  was  a  total  of  195  building  permits  issued 
in  the  city  of  Trail,  B.C.,  at  a  value  of  $131,062. 

Works  Commissioner  Harris  of  Toronto,  recommends 
the  laying  of  a  sewer  on  the  west  side  of  the  Bon  Esplanade 
from  Eastern  Avenue  to  Wilton  Avenue,  to  cost  $20,500. 

The  new  municipal  water  system  at  West  Vancouver, 
B.C.,  .has  now  been  completed.  The  bond  issue  for  the  work 
was  $150,000,  but  the  entire  cost  of  the  installation  amounted 
to  $130,331.44. 

Beatty  Bros.,  of  Fergus,  Ont.,  propose  to  establish  a 
foundry  in  London,  Ont.,  at  Chelsea  Green.  The  building 
to  be  erected  will  cost  $30,000,  and  the  firm  will  manufac- 
ture the  metal  parts  of  their  iron  pumps,  barrel  churns,  grain 
grinders  and  hand  and  power  washing  machines.  Hitherto 
they  have  bought  their  castings. 

The  Imperial  Oil  Company  held  the  annual  convention 
of  the  salesmen  covering  Quebec  and  the  Lower  Provinces 
on  January  15-18  at  the  Ritz  Carlton  Hotel,  Montreal.  Mr. 
G.  W.  Mayer,  vice-president,  Toronto,  presided.  A  sales 
convention  has  been  held  in  Sarnia  and  others  will  be  held 
in  Calgary,  Winnipeg  and  Vancouver. 

The  work  of  laying  the  pipes  for  the  Maillardville,  B.C., 
waterworks,  now  under  construction,  will  be  carried  out  by 
day  labor,  on  the  recommendation  of  Mr.  F.  L.  Macpher- 
son,  Burnaby's  municipal  engineer,  who  has  charge  of  the 
work.  According  to  his  estimate  the  work  will  cost  about 
$333  and  occupy  about  10  working  days. 

The  Northern  C'onstruction  Company  have  started  work 
on  the  construction  of  the  wharf  at  James  Island  for  the 
Canadian  Explosives.  Contracts  for  the  iron,  plain  lum- 
ber, and  the  creosoted  piles  and  lumber  have  been  let  to 
Wood,  Vallance  &  Legget,  More  &  Whittington,  of  Victoria, 
and  the  Vancouver  Creosoting  Company,  respectively. 

Preliminary  work  on  the  construction  of  a  big  grav- 
ing dock  capable  of  accemmodating  the  largest  ship  which 
enters  Vancouver  harbor,  has  been  commenced  at  the  Wal- 
lace Shipyards,  No.  3  yards  at  the  foot  of  Bewick  Avenue. 


North  \  anci.uiver.  The  dock  will  he  built  on  tiie  western 
side  of  the  yard  between  Pembroke  Avenue  and  Bewick  Ave. 

The  Canadian  Robert  Dollar  Company,  Limited,  an- 
nounce that  they  have  deposited  with  the  Minister  of  Public 
Works  at  Ottawa  and  in  the  office  of  the  District  Registrar 
of  the  Land  Registry  District  of  Vancouver,  a  description  of 
the  site  and  plans  of  the  wharf  and  sawmill  buildings  which 
they  propose  to  build  on  the  North  Arm  of  Burrard  Inlet. 

Negotiations  for  a  suitable  site  upon  which  to  erect  a 
modern  manufactory  have  been  under  way  for  some  time 
past  between  the  Toronto  Harbor  Commissioners  and  the 
W.  Harris  Company,  manufacturers  of  cases,  glue  and  fer- 
tilizer. It  is  understood  that  plans  for  the  new  plant  have 
been  drawn  up  and  that  it  is  to  be  on  the  most  up-to-date 
lines. 

A  resolution  was  recently  passed  by  the  Board  of  Trade 
nf  Nelson,  B.C..  that  the  government  be  urged  to  complete 
the  .transprovincial  road  from  the  prairies  via  Nelson-Ross- 
land-Trail-Grand  Forks-Keremeos  -  Princeton  -  Hope  -  Chilli- 
wack- Vancouver,  as  soon  as  possible.  Routes  suggested  east 
of  Nelson  are  Hammill  Creek,  Crawford  Bay  and  the  Crow's 
Nest. 

A  delegation  representing  the  Quebec  memliers  of  the 
"Bonne  Enteiite"  waited' on  Lord  Shaughnessy  recently,  and 
laid  before  him  a  request  that  an  addition  be  made  to  the 
Chateau  Frontenac  at  Quebec,  the  present  accommodation 
being  considered  inadequate.  It  is  understood  that  the  dele- 
gation was  favorably  received  and  that  the  company  will  con- 
sider the  advisability  of  enlarging  the  hotel. 

Another  railway  construction  corps,  to  be  known  as  the 
356th,  has  been  authorized.  One  company  will  be  raised  in 
Montreal,  another  in  Toronto,  a  third  in  Halifax  and  a  fourth 
in  St.  Catharines.  The  corps  will  be  commanded  by  Lieut. - 
Col.  W.  A.  McConnell,  and  the  Montreal  company  by  Major 
F.  L.  C.  Bond,  eastern  divisional  engineer  of  the  Grand 
Trunk  Railway.  All  other  officers  will  be  chosen  for  their 
engineering  qualifications. 

Work  on  the  additions  to  the  Tyee  smelter  at  Lady- 
smith,  B.C.,  was  recently  commenced.  Additional  land  ad- 
joining the  smelter  property  has  been  secured  by  the  new 
owners  and  approximately  $100,000  will  be  spent  on  new 
buildings,  among  these  being  a  converter  for  the  output  of 
copper  matte  as  well  as  blister  copper.  Hitherto  the  daily 
capacity  of  the  smelter  has  been  600  tons,  and  it  is  the  in- 
tention to  increase  this  by  100  per  cent.  It  is  expected  that 
the  plant  will  be  running  within  three  months. 

It  is  expected  that  work  on  the  eastern  section  of  the 
Trent  Canal  will  be  completed  during  the  next  three  or  four 
months,  and  the  waterway  from  Lake  Simcoe  to  Trenton  on 
the  Bay  of  Quinte  will  be  opened  for  through  traffic  early 
next  summer."  The  Severn  River  end  of  the  project,  giving 
outlet  to  Georgian  Bay,  will  not  be  started  until  after  the 
war.  Practically  all  that  remains  to  be  done  on  the  Trenton 
end  of  the  canal  is  to  complete  a  few  locks  and  the  bridges 
over  the  Grand  Trunk  Railway  at  Cam'pbellford. 

The  special  bridge  supporting  the  10-inch  Montcalm- 
ville  water  main  supplying  the  Belvedere  Ward  in  the  city 
of  Quebec,  collapsed  recently  during  a  storm.  This  bridge 
crosses  the  St.  Charles  River  in  the  vicinity  of  Scott's  bridge. 
Its  fall  caused  the  water  main  to  break,  and  for  a  short  time 
the  residents  of  the  ward  were  without  water.  With  little 
delay,  however,  they  were  supplied  fron-i  the  Mount  Plea- 
sant Station  through  the  40-inch  main.  The  brid.ge  was 
comparatively  new  and  was  valued  at  between  $5  000  and 
$6,000. 

Plans  for  the  expenditure  of  $135,000  for  improvements 
to  the  General  Public  Hospital  at  St.  John,  N.B.,  have  been 
approved  by  the   Municipal   Finance   Comniittee  and  work 


S8 


THE  CONTRACT  RECORD 


January  54,  1917 


will  be  iiiulcrtaken  this  spring  subject  to  tlic  apin-oval  ol  Ihc 
Council.  The  plans  provide  for  the  erection  of  a  new  build- 
inK  at  a  cost  of  $100,000,  for  use  as  Nurses'  Home,  with 
accommodation  for  fifty  nurses,  and  the  conversion  of  the 
present  nurses*  quarters  into  hospital  wards,  providing  for 
tifty-cisht  more  beds.  A  now  wiuR  costing  $2.5,000  will  l)e 
added  to  the  main  building,  to  contain  12  additional  private 
rooms  and  a  matci;nity  ward. 

At  the  inaugural  meeting  of  the  Essex  Border  Utilities 
Commission,  held  recently  at  Windsor.  Ont.,  the  plan  for 
the  joint  water  and  sewerage  system  to  serve  Windsor, 
Walkervillc.  Ford  City,  Sandwich  and  Ojibway  and  the 
township  of  Sandwich  West,  as  worked  out  liy  the  board 
of  engineers,  was  outlined.  It  is  to  cost  approximately 
$3,000,000.  It  is  recommcuded  that  a  supply  be  secured  from 
the  head  of  Peche  Island  and  filtered.  This  water  system, 
it  is  estimated,  will  cost  $1,900,000.  The  estimated  expendi- 
ture on  the  sewerage  system  will  be  $881,000,  with  an  ad- 
ditional $100,000  for  a  disposal  system,  w^hich  will  be  built 
near  Ojibway. 

In  addressing  the  Ontario  Motor  League  recently,  Hon. 
Finlay  Macdiarmid,  Minister  of  Public  Works  and  High- 
ways for  Ontario,  stated  that  legislation  will  be  introduced 
at  the  next  session  of  the  Legislature  with  a  view  to  estab- 
lishing a  system  of  provincial  highways.  The  details  of  the 
proposed  plan  have  not  been  worked  out,  ljut  it  is  understood 
that  the  Government  will  define  certain  roads  as  provincial 
highways  and  will  itself  undertake  their  construction  on  a 
permanent  basis.  For  these  highways  the  province  will 
probably  contribute  about  70  per  cent,  of  the  total  cost. 
The  system,  it  is  said,  will  include  the  proposed  provincial 
highway  from  Windsor  to  the,  eastern  boundary  of  the  pro- 
vince, but  every  section  of  the  province  is  to  be  linked 
up  with  a  permanent  highway,  according  to  report. 

.\t  a  meeting  of  the  Executive  Committee  of  the  East- 
ern Ontario  Good  Roads  Association,  of  which  Major  George 
Greer,  of  Cobourg,  is  chairman,  it  was  decided  to  send  ar 
circular  letter  to  every  county,  town  and  township  council 
asking  them  to  send  delegates  to  Toronto  on  March  1  to 
present  the  matter  of  the  Government  assuming  and  main- 
taining the  Kingston  Road  from  Toronto  to  the  eastern 
end  of  the  province  as  a  provincial  highway.  It  is  stated 
in  the  circular  that  enthusiastic  approval  has  been  given  to 
the  proposed  improvement  of  the  main  highway  from  Toronto 
to  the  Quebec  boundary,  and,  it  is  felt  by  the  Executive  Com- 
mittee of  the  provincial  highway  project  that  public  opinion 
is  strongly  in  favor  of  the  undertaking.  It  is  pointed  out 
that  a  main  highway  from  Toronto  following  the  north 
shore  of  Lake  Ontario  and  the  St.  Lawrence  would  link  up 
the  county  and  township  road  improvements  now  being  car- 
ried out  along  the  route  and  would  be  of  great  advantage 
to  every  municipality  concerned. 

That  the  Chatham,  Ont.,  waterworks  department  has  had 
a  prosperous  and  progressive  year  is  shown  by  the  report 
recently  presented  by  Secretary  Weir.  Water  sales  during 
the  year  amounted 'to  $26,469.99,  sale  of  meters  and  parts 
$1,487.02,  fire  hydrant  rentals  charged  to  city  $6,180,  which 
with  various  other  amounts  brought  the  total  receipts  up 
to  $39,210.11.  Operating  expenses  amounted  to  $12,.538.86, 
being  as  follows:  Fuel  $3,552.07,  salaries  $6,143.63,  sulphate  of 
aluminum  $1,545.21,  and  various  smaller  amounts.  The 
maintenance  expenses  totalled  $1,327.32  and  extensions  to 
plant  and  stock  were  made  at  a  total  expenditure  of  $5,960.04. 
The  statement  showed  that  the  balance  owing  to  the  city 
on  December  31,  1916,  was  $28,348.29,  the  reduction  during 
the  year  amounting  to  about  $1,300.  The  net  receipts  for 
the  year  were  $25,343.93.  A  comparative-  stateifient  showed 
that  there  had  been  an  increase  of  $4,237.33  in  water  sales 
over  the  previous  year,  an  increase  of  $458.55  in  cost  of  fuel, 
an  increase  of  $321.24  in  operating  expenses,  decrease  of 


.i;r.t")  in  mainlcnancc,  increase  of  $3,835.73  in  extension  to 
works,  decrease  of  $637.35  in  house  service  extensions,  de- 
crease of  $404.49  in  water  meter  sales,  and  an  increase  of 
$3,150.59  in  cash  balance  in  the  bank. 

In  view  of  the  policy  of  the  city  of  Toronto,  as  proposed 
by  Mayor  Church,  to  discontinue 'during  the  war  all  unneces- 
sary improvements,  the  Godson  Contracting  Company  have 
written  to  the  Mayor  and  Board  of  Control  requesting  that 
they  be  given  a  portion  of  the  work  hitherto  carried  out  by 
the  city  by  day  labor.  The  company  say  that  they  are 
compelled  to  maintain  the  streets  that  they  have  laid  dur- 
ing their  guarantee  period,  but  this  will  not  neep  them  regu- 
larly employed,  and  they  point  out  that  they  have  to  keep 
up  their  taxes  and  incidental  expenses  in  connection  with 
their  plant.  They  also  mention  that  prior  to  the  war  they 
had  obtained  3J/2  acres  of  land  on  Union  Street,  just  north  of 
St.  Clair  Avenue,  and  sidings  ofif  the  C.  P.  R.  thereto,  in  an- 
ticipation of  a  large  quantity  of  civic  work  in  the  north- 
western section  of  the  city.  They  suggest  that  this  would 
be  a  desirable  location  to  erect  temporary  buildings  for 
munitions  or  other  war  purposes  and  offer  the  city  or  gov- 
ernment the  use  of  about  two  acres  for  a  nominal  rent  and 
taxes,  pending  the  resumption  of  local  improvement  w^ork. 
As  well,  they  offer  to  construct  anything  that  may  be  re- 
quired on  this  property  for  war  purposes  that  may  be  pos- 
sible for  them  to  do,  covering  only  the  wage  cost  and  suffi- 
cient to  cover  charges  necessary  for  upkeep. 


Personal 

At  the  inaugural  meeting  of  the  Essex  Border  Utilities 
Commission,  Mr.  Gordon  McGregor  was  elected  chairman 
and  Mr.  T.  C.  Ray,  secretary. 

Lieut.  L.  W.  Klingner,  of  the  10th  Field  Company,  Can- 
adian Engineers,  has  been  awarded  the  Military  Cross  for 
bravery  on  the  field  under  heavy  fire.  Lieut.  Klingner  is  a 
graduate  of  the  Faculty  of  Applied  Science  and  Engineering 
of  the  University  of  Toronto. 

Major  L.  C.  Thomson,  railway  contractor,  has  been  ap- 
pointed recruiting  officer  in  Montreal  of  the  257th  Railway 
Construction  Battalion,  being  raised  by  Lieut. -Col.  L.  T. 
Martin.  Major  Thomson  has  been  engaged  in  railway  con- 
struction work  in  the  Maritime  Provinces.  Quebec  and  On- 
tario. 

Mr.  John  Mclntyre,  L.R.I.B.A.,  was  recently  married 
to  Miss  Jeanette  Marian  Julia  Peele,  eldest  daughter  of  the 
late  Capt.  and  Mrs.  A.Peele,  of  New  Westminster.  Mr.  Mc- 
lntyre came  from  Scotland,  where  he  had  a  consulting  prac- 
tice. He  now  holds  the  position  of  engineering  draughtsman 
for  Point  Grey  municipality.  He  formerly  held  a  similar 
position  in  the  municipal  hall,  Vancouver. 


Obituary 

Signor  C.  Mariotti,  president  of  the  Mariotti  ^larble 
Company,  Montreal,  died  suddenly  from  heart  failure  on 
January  9,  aged  74.  He  was  former  consular  agent  for  Italy 
in  Montreal.  Signor  Mariotti  was  an  expert  sculptor,  and 
established  the  marble  business  of  which  he  was  head.  He 
supplied  marble  work  for  many  large  buildings  tliroughout 
Canada. 

Mr.  Thomas  Malcolm,  well  known  as  a  railway  con- 
tractor in  the  East,  died  on  January  10  at  Campbellton,  N.B., 
after  a  long  illness.  He  built  the  Temiscouta  Railway  from 
Riviere  du  Loup  to  the  head  of  the  St.  John  River,  but  his 
principal  work  was  the  line  from  Campbellton  to  St.  Leon- 
ards on  the  St.  John  River,  a  distance  of  110  miles,  and  known 
as  the  International  line.  It  now  forms  part  of  the  Do- 
minion  Government  railways. 


Contracts  Department 

News    of   Special   Interest   to  Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Halifax,  N.S. 

Tenders  have  been  received  by  the 
City  Council  for  the  construction  of  in- 
tercepting sewer,  N.  West.  Arm,  to  cost 
about  $75,000,  Jubilee  Road  and  Oak- 
land Road.  Material  required  includes 
48-incli  Amco  segment  sewer  block  pipe, 
reinforced  concrete  pipe,  concrete  sewer 
blocks,  etc.  Engineer,  H.  W.  John- 
ston, City  Hall. 

Metcalfe,  Ont.  ^    ,  , 

Tenders  will  be  called  atter  final  by- 
law is  passed  by  Township  Council  on 
February  1st  for  the  laying  of  cement 
sidewalks  to  cost  $3,500.  Clerk,  F.  Iven- 
son. 

St.  John,  N.B. 

The  City  Council  contemplate  the  lay- 
ing of  the  following  pavement:— Main 
Street,  Adelaide  to  Cedar,  3,866  yards 
bituminous,  1,344  yards  granite,  $32,850; 
Union  Street,  Prince  William  to  Char- 
lotte, 3,100  yards  bituminous,  $11,800; 
Union  Street,  Waterloo  to  Brussell, 
1,070  yards  bituminous,  570  yards  granite, 
$7  534;  Princess,  Germain  to  Charlotte, 
1.370  yards  sheet  asphalt,  $4,850;  Market 
Square,  6,750  yards  bituminous,  granite 
blocks,  $35,900.  Total  amount,  18,060 
yards,  $83,934. 

Tenders  are  being  received  by  the  City 
Council  for  400  tons  .of  asphalt.  Com- 
missioner, G.  Fred  Fisher,  City  Hall. 

Strathroy,  Ont.- 

Council  plans  to  enlarge  the  water  sup- 
ply.   Work  to  start  in  the  spring. 

West  Hawkesbury  Twp.,  Ont. 

.\.  macadam  road  3K'  miles  long,  14  ft. 
wide,  will  be  constructed.  Work  to  be 
completed  November  1st,  1917.  Jackson 
&  I.ee,  Engineers,  Brantford. 


Railroads,  Bridges  and  Wharves 

Brantford  Twp.,  Ont. 

Plans  are  being  prepared  by  the  Town- 
sliip  Council  for  the  erection  of  a  l)ridge 
to  span  Whiteman's  Creek,  cost  $5,300; 
1  steel  span  65  ft.  long,  16  ft.  wide.  Ten- 
ders will  be  called  about  February  15th. 

Hamilton,  Ont. 

The  City  Council  contemplate  repairs 
'      to  wharf  at  Wabasso  Park.  Chairman, 
Geo.  Wild,  558  Barton  E.    Work  to  start 
ill  the  spring. 

New  Westminster,  B.C. 

Mr.  Swinford,  General  Agent,  Domin- 
ion Bldg.,  Vancouver,  B.C.,  is  receiving 
tenders  for  the  erection  of  a  freight  shed 
for  the  Northern  Pacific  Railway.  Pur- 
chasing agent,  F.  G.  Prcst,  St.  Paul,  Minn. 

CONTRACTS  AWARDED 

Montreal,  Que. 

Norcross  Bros.,  10  Cathcart  Street, 
have  been  awarded  the  general  contract 
in  connection  with  the  erection  of  a  sta- 


tion to  cost  $150,000  for  the  Canadian 
Northern  Railway.  Architects,  Warren 
&  Wetmore,  16  East  47th  Street,  New 
York. 

Vancouver,  B.C. 

The  following  contracts  have  been  let 
in  connection  with  the- erection  of  a  rail- 
road depot  to  cost  $1,000,000  for  the  Can- 
adian Northern  Railway: — Marble,  Mis- 
sisquoi  Marbles  Ltd.,  10  Cathcart  Street, 
Montreal;  tile  and  terrazzo,  O'Neal  & 
Co.,  550  Seymour  Street.  Purchasing 
agent.  E.  Langham.  General  contractors. 
Northern  Construction  Company,  606 
Union  Bank  Bldg.,  Winnipeg,  and 
Carter-Halls-Aldinger,  1010  Union  Bank 
Bldg.,  Winnipeg. 


Public  Buildings,  Churches 
and  Schools 

Chambly  Village,  Que. 

J.  Edgar  Prarie,  502  St.  Catherine  E,, 
Montreal,  Que.,  has  been  appointed  ar- 
chitect for  the  new  school  to  be  erected 
here. 

Dartmouth,  N.S. 

Tenders  are  bein,g  received  by  Hon.  E. 
H.  .\rmstrong  until  January  25th  for  an 
addition  to  be  made  to  hospital  on  Plea- 
sant Street.  One  storey,  reinforced  con- 
crete and  brick  construction. 

Hamilton,  Ont. 

The  erection  of  a  1-storey,  frame  con- 
struction military  hospital,  is  being  con- 
sidered by  the  Military  Department,  To- 
ronto. Superintendent,  Lieut. -Col.  Mc- 
(iiffin,  Toronto. 

Kinistino,  Sask. 

The  erection  of  a  school  to  cost 
$30,000,  is  contemplated.  Principal,  E. 
M.  Clark.  .Architect  not  yet  appointed. 
This  school  is  to  replace  the  one  recently 
destroyed  by  fire. 

Montreal,  Que. 

Contracts  will  be  awarded  shortly  in 
connection '  with  the  erection  of  work 
rooms,  etc.,  hy  the  Military  Hospital 
Commission  for  returned  soldiers.  .Ar- 
chitect, P.  T.  Turner,  241  Beaver  Hall 
Hill. 

Paris,  Ont. 

L.  D.  Barber  and  Frank  W.  Nicholls 
have  prepared  plans  for  the  erection  of 
a  Y.  W.  C.  A.  building  on  Broadway 
West  for  Penman's  Ltd.,'  to  cost  $15,000. 
Tenders  have  been  called  for  electrical 
work,  plumbing,  heatin.g,  plasterin.g  and 
painting. 
St.  John,  N.B. 

The  general  contractor,  John  Flood, 
3  23  Duke  Street,  has  stopped  work  until 
spring  on  tlie  erection  of  the  St.  Vincent 
Girl's  High  School.  Architect,  C.  W. 
West,  P.  O.  Box  13,  Hampton,  Kings 
C'o.  Balance  of  sub-contracts  will  be 
let  later. 
St.  Octave,  Que. 

J.  H.  Morin  &  Fils,  Trois-Pistoles, 
Que.,  who  are  the  general  contractors  for 


the  interior  church  work  to  cost  $26,125 
for  the  Parish  Congregation,  are  calling 
for  tenders  for  plastering  and  electrical 
work.  Architect,  P.  Levesque,  115  St. 
John  Street,  Quebec. 

St.  Prosper,  Que. 

Tenders  are  to  lie  called  for  the  erec- 
tion of  a  presbytery.  .Architect,  T^. 
Auger,  39  St.  John  Street,  Quebec. 

Shoal  Lake,  Man. 

H.  A.  Greene,  Boyd  Bld.g.,  Winnipeg, 
has  been  appointed  architect  for  the 
erection  of  an  addition  to  school  to 
cost  $15,000.  Tenders  called  in  tlie 
spring. 

Toronto,  Ont. 

The  erection  of  a  cliurch  on  Pnpe  Ave. 
is  being  considered  by  the  Riverdale 
Presbyterian  Church  Congre.gation.  Pas- 
tor, Rev.  J.  A.  McICenzie,  44  Woody- 
crest  Ave. 

CONTRACTS  AWARDED 

Kentville,  N.S. 

The  frame  work  is  up  in  connection 
with  the  addition  being  made  to  the  sani- 
torium  here  to  cost  $12,000,  for  which 
C.  H.  Wright,  Wolfville,  N.S..  has  been 
awarded  the  general  contract.  Cicneral 
contractor  will  do  all  work. 

Montreal.  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  erection  of  St. 
Mary's  Polish  Church  on  Montgomery:— 
Roofing,  Tremblay  &  Franceour,  25  St. 
Julie  Street;  electrical  work.  Mr.  Touch- 
on,  care  of  architect;  plumbing  and  heat- 
ing, Paquette  &  Fortin,  79  Cathedral; 
plastering,  E.  Bernard,  care  of  architect. 
.Architect,  T.  A.  Karch,  72  Notre  Dame 
East. 

Quebec,  Que. 

Work  is  in  progress  on  the  interior 
work  of  a  cafe  to  cost  $35,000  for  the 
Provincial  Government.  .Architect,  Geo. 
St.  Michel,  Parliament  Ruildiii.ir.  Gen- 
eral contractor,  J.  Gosselin,  Levis,  Que. 

The  contract  for  the  electrical  work, 
Dhimbing  and  heating  for  the  chapel  be- 
in.g  erected  at  St.  T-^eon  has  been  award- 
ed to  Jobin  &  Paquet,  72-78  Abraham 
Hill,  Quebec.  Architect.  O.  Beaule.  19 
d'Aiguillon  Street. 

St.  El^uthere,  Que. 

In  connection  with  tlie  erection  of  five 
schools  to  cost  $4,000  eacli,  the  follow- 
ing general  contracts  have  been  let: — 
School  Nos.  1  and  8,  Isidore  Belanger, 
St.  Alexandre,  $3,475;  school  No.  4.  J'. 
Morin,  $2,975;  school  No.  9,  J.  E.  Des- 
Biens,  $3,375.  Contract*  for  school  No. 
3  not  let  yet.  Work  will  start  in  the 
sprin.g. 


Business  Buildings  and  Indus- 
trial Plants 

Cobourg,  Ont. 

Work  will  be  started  soon  on  tlie 
converting  of  a  hotel  into  a  picture  the- 
atre by  Mrs.  Sutherland.    Brick  construc- 
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tion.  and  will  scat  .'•oo.  One  store  will 
be  attached  to  each  side  of  the  huilding. 
IMan>  with  M.   lex  &  Co.,  UivisiiMi  St. 

Essex.  Ont. 

Plans  are  in  progress  lor  the  erection 
of  a  basket  factory  to  cost  $">,000.  Own- 
er. M.  A.  Smith.  Johnston's  Mills.  Ownei 
will  install  machinery. 

Ford  City.  Ont. 

Sketches  have  been  preiiareil  for  the 
erection  of  a  factory  to  cost  $2i,0()0  by 
the  Canadian  Lamp  &  Stamping  Co.. 
Edna  Street.  Tenders  will  be  received 
by  the  architect.  G.  Jaccpies  &  Company. 
Roui;  lUock,  Winnipeg. 

Halifax.  N.S. 

I'lans  are  being  prepared  for  the  erec- 
tion of  a  commercial  building  by  the 
Halifax  Realty  Co.  to  cost  about  $l.'>O,O0n. 
Sccretarv-trcasurer,  John  W.  Regan. 
Jubilee  Road. 

Hamilton.  Ont. 

Tenders  are  now  being  received  by  the 
architect.  E.  R.  Patterson,  14,!  Went- 
worth  North,  for  all  trades  in  connec- 
tion with  the  alterations  to  be  made  to 
a  building  for  stores  and  apartments  1<> 
cost  $3,000.   Two  store  fronts  are  needed. 

T.  W.  Bird  &  Son.  70  King  East,  have 
been  awarded  the  roofing  contract  for 
the  garage  to  cost  ,$1.5.000  being  erected 
by  Thos.  Ramsey,  15  Market  S.;  founda- 
tions now  being  made.  Arcliitect,  E.  B. 
Patterson,  143  Wentvvorth  N. 

The  architects,  Stewart  &  Witton,  7 
Hughson  Street  S..  will  call  tenders 
shortly  for  the  erection  of  an  addition 
of  brick  construction  to  the  Tallman 
Brass  Company's  factory,  to  cost  $50,000. 

The  erection  of  an  addition  to  an  ice 
cream  factory  is  contemplated  here  I)y 
L.  O.  Buist,  93  Emerald  St.  S. 

London,  Ont. 

The  erection  of  a  foundry  of  concrete 
and  white  brick  construction  to  cost 
$35,000,  is  contemplated  by  Beatty  Bros. 
Ltd..  St.  George  Street,  Fergus,  Ont. 

Lucan,  Ont. 

Work  has  been  started  on  the  founda- 
tions for  a  .garage  which  is  being  erected 
by  A.  K.  Hodgins  to  cost  $7,000.  Build- 
ing to  be  1  storey,  100  x  40,  white  brick 
construction.  Complete  garage  and  re- 
pair equipment  to  be  installed. 

Montreal,  Que. 

Tenders  are  in  and  contracts  will  bo 
awarded  about  March  1st  in  connection 
with  the  extension  to  be  made  to  the  fac- 
tory of  the  Imperial  Tobacco  Company, 
•JOO  St.  Antoinc  Street.  Five  storeys,  180 
X  60;  reinforced  concrete  construction 
throughout. 

The  erection  of  an  addition  to  the  dye- 
ing and  cleaning  factory  owned  by  De- 
chaux  Freres,  661  Montcalm  Street,  is 
contemplated.  .Structure  to  be  1  storey, 
3fi  ft.  x  30  ft. 

Orillia,  Ont. 

Work  is  to.  start  on  the  addition  to  be 
made  to  the  smeker  of  the  International 
Molybdenum  Co.  to  convert  scrap  into 
pig  iron.  Some  machinery  likely  required. 

Port  Arthur,  Ont. 

The  Port  Arthur  Pulp  &  Paper  Com- 
pany propose  to  erect  a  pulp  and  paper 
mill  to  cost  $1,000,000.  Manager.  A.  G. 
Pounsford.  Room  206,  Bell  Telephone 
Bldg.,  Toronto. 

Port  Colborne,  Ont. 

Plans  are  being  prepared  for  offices, 
storeroom,   etc.,  to  be  erected  by  the 


Canadian  Steamships  Co.,  Yonge  .Street, 
Toronto.  .\rchitect,  Chas.  M.  liorter, 
Niagara  Falls  South.  Two  storeys,  5a  x 
X'M,  brick  construction. 

Preston,  Ont. 

W  orlv  will  he  started  abcuit  I'V-bruary 
l>t  liy  the  I'reston  Car  &  Coach  Co.  on 
the  erection  of  3-storcy  car  shops  li\ 
cost  $75,01)0.  All  work  day  lal)or  i)y 
owners. 

Princeton,  B.C. 

Tlu'  Princeton  C  reamery  Lonip^iuy  are 
considering  the  erection  of  a  creamery 
and  e<iuii)ment  to  cost  $5,000.  Secretary, 
1'.  W.  Gregory. 

Renfrew,  Ont. 

The  erection  of  an  addition  to  the 
hotel  at  Raglan  &  Renfrew  .Streets  is 
being  considered  by  the  Renfrew  Hotel 
Company.  General  manager,  D.  W. 
Budd. 

Seaforth,  Ont. 

The  erection  of  a  basket  factory  to 
cost  $5,000  is  being  considered  by  R. 
\'V.  Nicholson,  Strathroy,  Ont. 

Sydney  Mines,  N.S. 

Work  is  in  progress  in  connection  with 
the  development  of  the  Nova  Scotia 
Steel  &  Coal  Company's  mines,  to  cost 
about  $150,000.  Engineer,  A.  Dawes, 
Sydney  Mines.  Purchasing  agent,  W. 
_G.  Stanlield,  New  Glasgow^  N.S.  A 
(luantity  of  supplies  required. 

Toronto,  Ont. 

Work  is  starting  on  a  steel  plant  to  be 
erected  at  Ashbridge's  Bay  for  the  Im- 
perial Munition  Board,  the  work  to  be 
imder  the  supervision  of  the  Harbor 
Commission  stafif.  Ten  6-ton  electric 
furnaces  will  be  installed. 

The  erection  of  a  warehouse  to  cost 
$35,000  is  contemplated  by  R.  C.  Bust- 
ard, 67  Victoria  Street.  Structure  to  be 
four  storeys,  mill  and  brick  construction. 

Plans  are  being  prepared  for  the  erec- 
tion of  an  office  building  to  cost  $200,000, 
by  Toronto  Harbour  Commissioners,  5 
storeys,  stone  construction.  Architects, 
Chapman  &  McGiffin,  95  King  E. 

The  erection  of  a  garage  to  cost 
$10,000  is  being  considered  by  T.  Allen, 
219  Victoria  Street.  Structure  to  be  one 
storey,  brick  construction,  concrete  floors. 

Alterations  to  residence  on  north  side 
of  Howard  near  Glen  Road  for  stores 
and  apartments  is  being  considered  by 
the  Coleman  Estate,  care  of  Toronto 
General  Trusts  Co.,  Bay  Street. 

Trois  Rivieres,  Que. 

W^ork  will  be  started  immediately  on 

the  erection  of  a  steel  factory  to  cost 

$100,000.    Site  has  been  secured. 

CONTRACTS  AWARDED. 
Gait,  Ont. 

R.  Hamill,  63  Rich  Avenue,  has  been 
awarded  the  general  and  carpentry  con- 
tracts for  the  rebuilding  of  a  factory  for 
the  Crown  Hat  Co.,  95  Water  St.  North. 
Owners  will  purchase  large  quantity  of 
leather  and  canvas  belting. 

Kentville,  N.S. 

The  general  contract  for  the  erection 
of  a  theatre  by  Perry  W.  Bishop  on 
Maine  Street,  has  been  awarded  to  Arthur 
Ward. 

Lindsay,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  cold  storage  building  to  cost  $30,000 
by  Flavelle's  Ltd.: — General  contract, 
Harry  Hickey,  535  Reid  Street,  Peter- 


borough, Ont.;  brick  walls,  Frank  Cur- 
tin,  Lindsay.  Owner  will  receive  sep- 
arate tenders  on  carpentry,  electrical 
work,  plumbing,  heating  and  painting. 
Architects,  Geo.  M.  Miller  &  Son,  Lam- 
port Avenue,  Toronto. 

Maisonneuve,  Que. 

The  following  sub-contracts  have  been 
let  in  connection  with  the  erection  of  a 
tack  and  nail  factory  for  the  United 
Shoe  Machinery  Company,  Bennett  St.: 
—Roofing,  E.  J.  Sibley  Ltd.,  34  St.  Mar- 
ten Street;  plumbing  and  heating.  Garth 
&  Co.,  Craig  St.  West.  Architect,  H.  C. 
.Stone,  84  St.  Francis  Xavier,  Montreal. 
General  contractors,  Deakin  Construc- 
tion Company,  37  Mayor  Street,  Mont- 
real, will  do  the  painting. 

Montreal,  Que. 

Prima  Corbeil,  302  Fabre  Street^  has 
been  awarded  the  general  contract  in 
connection  with  the  building  of  a  three- 
storey  extension  to  the  store  of  La  Cie 
Generale  des  Frais  Funeraires  Ltd.,  179 
Craig  St.  E.,  to  cost  $3,000;  work  has 
started. 

Work  has  started  on  the  erection  of 
a  factory  for  the  Leipzig  Fur  Dyeing  & 
Dressing  Works,  544  DeFleurimont  St.. 
to  cost  $13,000,  and  in  connection  with 
which  W.  M.  Irving.  36A  Stanley  Street, 
has  been  awarded  the  general  contract. 
Architect,  Philip  J.  Turner,  49  Beaver 
Hall  Hill. 

Alex.  Craig  Ltd.,  41  Jurors  Street,  has 
been  awarded  the  contract  for  painting 
in  connection  with  the  erection  of  a  fac- 
tory for  the  International  Mfg.  Co.,  Ltd. 
General  contractor,  Anglins  Ltd.,  65  Vic- 
toria Street. 

Ottawa,  Ont. 

The  walls  are  up  for  the  store  and 
apartments  being  erected  by  the  Federal 
Trust  Company  to  cost  $36,000.  and  in 
connection  with  which  the  following  con- 
tracts have  been  awarded: — Electrical 
work,  W.  James,  130  Floro  Street; 
glass.  W.  J.  Carson,  293  Laurier  West. 
Architects,  Millson  &  Burgess,  Union 
Bank  Bldg..  Sparks  Street.  General 
contractor,  W.  G.  Adamson.  126  Sparks 
Street. 

St.  John,  N.B. 

B.  Mooney  &  Son.  112  Queen  Street, 
have  been  awarded  the  general  contract 
in  connection  with  the  improvements 
now  being  made  to  the  pulp  and  paper 
plant  of  the  Nashwaak  Pulp  &  Paper 
C'o.,  to  cost  $20,000.  One  storey,  2:^3  x 
63,  stock  brick  construction. 

Three  Rivers,  Que. 

The  Dominion  Realty  Co.,  Bank  of 
Commerce  Bldg.,  Toronto,  Ont.,  has 
been  awarded  the  general  contract  for 
the  alteration  to  building  for  a  bank 
to  cost  $10,000,  for  the  Bank  of  Com- 
merce.   Architect,  V.  D.  Horsbugh. 

Toronto,,  Ont. 

Roger  Miller  &  Sons,  Lumsden  Bldg.. 
have  been  awarded  the  general  contract 
in  connection  with  the  erection  of  a  bunk 
house  by  Forgings  Limited,  27  .\tlantic 
Ave.  One  storey,  frame  and  galvanized 
iron  construction. 

Walkerville,  Ont. 

Work  is  to  start  at  once  on  the  erec- 
tion of  a  storasje  building  by  the  Acme 
Roofing  Co..  W^alker  Road,  for  which 
Abbott  &  Gray.  Windsor,  Ont..  have 
been  awarded  the  general  contract. 

Windsor,  Ont. 

Wm.  Walker,  41  Jeanette  Ave.,  has 
been  awarded  the  general  contract  and 
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will  carrj'  out  masonry,  carpentry  and 
roofing  in  connection  with  the  erection 
of  an  ice  storage  plant  to  cost  $7,000,  by 
the  Bell  Ice  Co.,  23  Chatham  St.  W.  Ex- 
cavating is  in  progress. 

Winnipeg,  Man. 

Fonseca  Roofing  &  Sheet  Metal  Co., 
Gordon  and  Stadacona  Streets,  have 
been  awarded  the  roofing  contract  for 
the  new  bank  being  erected  by  the  Bank 
of  Hamilton,  Hamilton,  Ont.,  at  a  cost 
of  $600,000.  Architects,  J.  D.  Atchinson 
Co.,  914  Boyd  Bldg.  General  contrac- 
tors, Hazelton  &  Walin,  303  Donalda  St. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  warehouse  by  R.  A.  Lister  &  Co., 
Gait  Building: — Masonry,  steel  work, 
carpentry,  plastering  and  painting  by  the 
general  contractors,  Carter-Halls-Al- 
dinger  Co.,  Union  Bank  Bldg.;  plumb- 
ing and  heating,  Randal  &  Bell.  Portage 
Ave.;  wiring,  Levvey  Electric  Co..  Port- 
age Ave.  Fingland  &  Hanford,  Enderton 
Bldg.,  are  architects. 


Residences 

Dixie,  Ont. 

Plans  are  in  progress  for  the  erection 
of  a  residence  by  Melville  Watson,  to 
cost  $3,500.  Architect  and  builder,  Hor- 
ace J.  Maughan,  382  Glenlake  Avenue, 
Toronto.. 

Bay  Verte,  N.B. 

The  frame  work  on  a  summer  residence 
which  is  being  erected  for  J.  Walter  Al- 
lison, Dartmouth,  N.S.,  to  cost  $7,000,  is 
up.  Architect.  R.  A.  Johnston,  Halifax, 
N.S.  General  contractor,  Ainslie  Allen, 
.Amherst,  N.S. 

Elma  Twp.,  Ont. 

The  erection  of  a  residence  to  cost 
$3,000,  is  being  considered  by  Alfred 
Chapman,  2nd  Con..  Elma  via  Atwood. 
Work  to  start  in  the  spring. 

Halifax,  N.S. 

The  foundations  are  in  for  two  resi- 
dences being  erected  by  W.  W.  Bobbett, 
10  Phillips  Street,  to  cost  $6,000. 

The  erection  of  a  residence  on  Allen 
Street  to  cost  $3,000,  is  being  considered 
by  Geo.  H.  Kinsman,  72  Cornwallis  St. 

Plans  are  being  prepared  for  a  resi- 
dence to  be  erected  by  C.  C.  Longard  at 
cor.  Brenton  and  Tp.  Garden  Road. 
Plans  and  specifications  with  the  archi- 
tect. R.  A.  Johnson,  who  will  receive 
tenders. 

Hamilton,  Ont. 

Plans  arc  nearly  completed  and  ten- 
ders will  be  called  shortly  for  the  erec- 
tion of  a  residence  to  cost  $4,000,  by 
N.  Craig,  45  Sophia  St.  S.    Architect,  E. 

B.  Patterson,  142  Wentworth  N. 

Kitchener,  Ont. 

Tenders  will  be  called  shortly  for  the 
erection  of  a  residence  to  cost  $3,000,  by 

C.  N.  Good,  Blair,  Ont.  The  tenders 
will  be  received  by  the  architect,  ().  G. 
Scheifele,  from  February  1st  until  Marcli 
1st. 

Ottawa,  Ont. 

The  erection  of  a  residence  is  bein;,' 
considered  by  J.  C.  Thoms,  53  Queen 
Street. 

Tenders  will  be  received  shortly  for 
the  following  trades  for  the  remodelling 
of  a  residence  by  Jas.  W.  Davidson,  15 1 
(heenfield    Ave.,    to    cost   $3,500: — Car- 


pentry, roofing,  electrical  work,  plumb- 
ing, heating,  plastering  and  painting. 
Building  to  be  brick  veneer  construction, 
stone  foundation. 

Outremont,  Que. 

The  foundations  are  in  for  the  resi- 
dence to  be  erected  by  A.  Cloutier,  812 
Durocher  Street,  to  cost  $7,000.  Two 
storeys,  24  x  57,  rustic  brick  construc- 
tion. 

The  foundations  are  in  for  five  flats 
to  cost  $45,000,  being  erected  by  M. 
Dagenais,  1055  Laurier  Ave.  .  Architect, 
R.  Montbriand,  St.  Andre  Street. 

Sarnia,  Ont. 

The  excavating  has  been  started  for 
the  residence  which  is  being  erected  by 
D.  W.  Giffin,  280  Maxwell  Street,  to  cost 
$3,500.  Owner  will  do  all  work.  Build- 
ing to  be  stucco  and  frame  construction. 

Swansea,  Ont. 

Plans  are  in  progress  for  the  erection 
of  a  residence  by  Glenn-Charles,  100 
King  St.  W.,  Toronto,  to  cost  $5,000,  and 
for  which  Horace  J.  Maughan,  382  Glen- 
lake Ave.,  Toronto,  has  been  appointed 
architect  and  builder. 

Toronto,  Ont. 

The  excavating  for  the  residence  to 
be  erected  by  Cox  &  Cummings,  Canada 
Life  Bldg.,  to  cost  $3,250,  is  in  progress. 
Mr.  Cummings  buys  material  and  lets 
smaller  trades. 

Plans  have  been  drawn  for  a  residence 
to  be  erected  by  A.  L.  Sauagan.  132  Bal- 
sam Ave.,  to  cost  $3,000.  21/2  storeys, 
brick  construction. 

Plans  have  been  completed  for  a  resi- 
dence, 254  storeys,  brick  construction,  to 
be  erected  by  Cox  &  Cummings,  Canada 
Life  Bldg..  to  cost  $3,250.  Architect,  W. 
G.  Hunt,  Confederation  Life  Bldg. 

Westmount,  Que. 

Tenders  will  be  called  about  January 
31st  for  an  addition  to  a  residence  owned 
by  Rene  T.  Leclerc,  160  St.  James  Street, 
to  cost  $20,000.  Architect,  J.  S.  Archi- 
bald, 314  Dorchester  St.  W.,  Montreal, 
Que. 

Windsor,  Ont. 

Tenders  will  be  received  until  Janu- 
ary 23rd  by  the  architect,  J.  C.  J^enning- 
ton,  Labelle .  Bldg.,  for  the  erection  of 
a  residence  to  cost  $5,000,  for  S.  Buchan- 
an. Plans  and  specifications  with  archi- 
tect. IY2  storeys,  26  x  38,  brick  con- 
struction. 

CONTRACTS  AWARDED 

Annapolis  Royal,  N.S. 

Tlic  frame  work  is  up  for  a  summer 
residence  which  is  being  erected  for 
Judge  R.  E.  Harris,  15  South  Park,  Hali- 
fax, N.S.  Architect,  R.  A.  Johnson,  50 
Barrington  Street,  Halifax.  W.  E.  Col- 
lins, care  of  architect,  has  been  appoint- 
ed general  contractor. 

Halifax,  N.S. 

The  general  contract  for  the  erection 
of  a  residence  to  cost  $4,000,  by  Mar- 
garet Kennedy,  12  Edward  Street,  has 
i)cen  awarded  to  Shaffleberg  &  Gray,  05 
Charles  Street. 

Hamilton,  Ont. 

Mr.  Lawrence,  270  Concession  .Street, 
has  been  awarded  the  sub-contract  for 
masonry  in  connection  with  the  erection 
of  five  residences  to  cost  $1,500  each,  by 
A.  Cope,  29  Albert  Street.  Remainder  of 
sul)-contracts  will  be  awarded  later. 


In  connection  with  the  erection  of  3 
residences  by  Walter  J.  Smith,  20  Nor- 
way Ave.,  to  cost  $2,500  each,  and  for 
which  the  excavating  is  now  being  done, 
the  following  contracts  have  been  award- 
ed:— Carpentry  and  roofing,  W.  Atkin- 
son, 59  Cedar  Ave.;  electrical  work.  F. 
Thornton,  174  Balmoral  Ave.;  plumbing, 
J.  Saynor,  427  Aberdeen  Ave.;  heating, 
Bowes-Jan'fieson,  519  King  E.;  painting. 
H.  Hill,  66  Sherman  N.  Contractors  will 
purchase  own  material.  Owner  will  do 
masonry. 

Islington,  Ont. 

Geo.  Michie  has  been  awarded  the 
general  contract  for  the  erection  of  a 
residence  by  A.  R.  Whittemore,  345  Ade- 
laide St.  W.,  Toronto.    Structure  to  be 

2  storeys,  30  x  23,  frame  construction. 
Work  to  commence  April  1st.  No  trades 
to  be  sub-let. 

Kingsville,  Ont. 

Chas.  Thomas  has  awarded  the  gen- 
eral contract  to  A.  J.  Bennett  for  tlic 
erection  of  a  residence  to  cost  $3,500, 
for  which  excavating  is  now  being  done. 
General  contractor  will  do  remainder 
of  trades,  may  call  separate  tenders  for 
heating. 

Montreal,  Que. 

W.  Eversfield,  care  of  owner,  has  been 
awarded  the  sub-contract  for  the  elec- 
trical work  in  connection  with  the  erec- 
tion of  two  residences  to  cost  $10,000, 
by  D.  Harrell,  605  Lansdowne. 

The  sub-contract  for  plumbing  in  con- 
nection with  the  erection  of  an  apart- 
ment house  to  cost  $20,000,  by  John  Do- 
minique, 189a  Marcil  Ave.,  has  been 
awarded  to  Lavigueur  &  Menard,  2483 
St.  Lawrence  Blvd. 

In  connection  with  the  erection  of  a 
residence  to  cost  $6,000  for  Tremblay 
&  Trudeau,  291  Prudhomme  Ave.,  the 
contract  for  plastering  has  been  let  to 
Alf.  Dutrisac,  133  Cartier  Sq.  Carpentry 
and  plumbing  will  be  done  by  owners. 
Two  storeys,  24  x  36,  brick  construction. 

Ojibway,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  five  residences  to  cost  trom  $3,000  to 
$3,500  each  by  Healy-Page-Chappus  Ltd., 

3  Ouellette  Ave..  Windsor: — General 
contract,  Art.  Selby,  29  Elliott  Street, 
Windsor;  masonry.  Chick  Contracting 
Co.,  McDougall  St.,  Windsor.  General 
contractor  will  carry  out  carpentry,  roof- 
ing, plumbing,  heating,  plastering  and 
painting. 

Ottawa,  Ont. 

Work  has  been  started  on  the  resi- 
dence to  cost  $4,500  which  is  being  erect- 
ed by  W.  H.  Craig,  243  Fourth  Avenue, 
and  in  connection  with  which  Mr.  Patter- 
son, Fulton  Avenue,  has  been  awarded 
the  masonry  contract. 

The  following  contracts  have  been 
awarded  in  connection  with  the  residence 
which  is  being  erected  by  Frank  Wilson. 
9  Roslyn  Ave.,  to  cost  $5,000: — Brick 
work,  Mr.  Patterson,  Fulton  Ave.;  plumb- 
ing, Gervin  &  Lillico,  09  Leonard. 

Pike  Creek,  Ont. 

Euclid  Jacques,  87  Assumption  Street. 
Windsor,  has  been  awarded  the  general 
(Continued  on  j^age  LI) 


Tenders  and  For  Sale  Department 


Sciiaiatc  -lalol  tciulii>.  ;uUlic>>cil  to  tlic  iiiuUi- 
■•iKnol.  will  lie  rfcoivcil  al  lliis  ofticf  unlil  4.00 
p.m.  on  Monday,  FcKruary  1-.  1!U7,  for  the  sup- 
lily  of:  "llrooins  ami  Hnislics,"  "Cliain,"  "Coal." 
■"Ilarilw are,"  "Hose,"  "Oils  ami  dreases,"  "Pack- 
intf,"  '"Paint  and  Paint  Oils,"  "Manilla  Kope," 
"Wire  Rope,"  and  "Steam  Pi|K-,  Valves,  and  Kit- 
tinsis."  for  the  rei|nircnients  of  the  Deparlnicntal 
DrcdKine  |>lant  in  Ontario  and  Ouebcc  dnring  tlie 
(iscal  year  lUlT-lX. 

Kach  tender  must  lie  sent  in  a  se|>aratc  envelope 
and  cndorseil :  "'I'eiuler  for  Hardware.  Ontario  and 
Oueliec,"  "Tender  lor  Chain,  Ontario  and  Que- 
bec," etc.,  etc.,  as  the  case  may  be. 

Persons  lenderinR  are  notified  that  tenders  will 
not  be  cofsidered  unless  made  on  the  printed 
forms  supplied,  and  signed  with  their  actual  signa- 
tures, 'these  forms  can  be  obtained  at  the  Dc- 
l>arlment  of  Public  Works,  Ottawa. 

Each  tender  nuist  lie  accompanied  by  an  ac- 
cepted cheipie  on  a  chartered  bank,  payable  to  the 
order  of  the  Honourable  the  Minister  of  Public 
Works,  for  amount  stated  in  form  of  tender,  which 
will  be  forfeited  if  the  person  tendering  decline  to 
enter  into  a  contract  when  called  upon  to  do  so, 
or  faU  to  complete  the  contract.  H  the  tender  be 
not  accepted  the  cheque  will  be  returned. 

The  Department  does  not  bind  itself  to  accept 
the  lowest  or  any  tender. 

By  order, 

R.  C.  DESKOCHER.S, 

Secretary. 

Department  of  Public  Works, 
Ottawa,  January  17,  1917. 

Newspapers  will  not  be  paid  for  this  advertise- 
ment if  they  insert  it  without  authority  from  tlie 
Department.  4-5 


Tenders  for 

Water  Works 


Sealed  enders,  plainly  marked,  will  be  received 
by  Frank  P.arber,  Enpineer  for  the  Municipal  Cor- 
poration of  the  Township  of  York,  up  to  12 
o'clock  noon  of  Monday,  Februarv  12th,  I'Jl", 
for  the  supply  and  delivery  of  the  following  ma- 
terial. All  envelopes  must  be  marked  "Tenders 
Contract  A-1.  A-2,  etc. : 

Tender  A-1. — For  supply  and  delivery  of  24  in. 
cast  iron  pipe. 

Tender  A-'2. — For  supply  and  delivery  of  cast 
iron  pipe  (12  in.  and  smaller  sizes). 

Tender  B-1. — For  supply  and  delivery  of  24  in. 
special  castings. 

Tender  B-2. — For  supply  and  delivery  of  spe- 
cial castings  (12  in.  and  smaller  sizes). 

Tender  C-1. — For  supply  and  delivery  of  24  in. 
valves. 

Tender  C-2.— For  supply  and  delivery  of  12  in. 
and  G  in.  valves. 

Tender  C-3. — For  supply  an<l  delivery  of  air 
valves. 

Tender  D. — For  supply  and  delivery  of  hy- 
drants. 

Tender  F. — For  supply  and  delivery  of  tops, 
covers,  and  plugs. 

Tender  G. — For  supply  of  Venturi  meters  and 
recorders. 

Tender  H. — For  supply  and  delivery  of  24  in., 
12  in.  and  6  in.  check  valves. 

Plans  and  specifications  may  be  seen  and  all 
necessary  information  obtained  at  the  office  of  the 
undersigned,  57  .-Kdelaide  Street  East,  Toronto. 

The  lowest  or  any  tender  will  not  necessarily 
Ije  accerited. 

FRANK  BARBER, 

Township  Engineer. 
Toronto,  Jan.  2JJ,  1017.  4-4 


Notice  to  Contractors 


Water  Flushers 


Scaled  tenders,  addressed  to  (he  Chairman  and 
Member;*  of  the  Board  of  Control,  will  be  re- 
ceived by  the  Secretary  of  I  In  of  Control, 
City  llall,  up  to  4  p.m.  'Ilnii-(l;i\.  February  1st, 
1!)]7,  for  Two  Molor-drivcii  .sticcl  l>"Iiishers. 

.Viiy  tender  received  after  the  above  stated  time 
will  be  declared  informal. 

Specifications  and  full  particulars  may  be  ob- 
tained on  application  to  the  City  EuRineer's  Office. 

The  Corporation  does  not  bind  itself  to  accept 
the  lowest  or  any  tender. 

A.  F.  MACALLUM. 

Commissioner  of  Works. 
Ollawa,  January  ISth,  1917.  4-4 


Sealed  ttiiders,  addressed  to  the  undersigned, 
and  eiidors,  (1  '"rcn.lcr  for  Tungsten  Lamps,  De- 
liartmenlal  I ;  in  1.  i  i  ml: Ottawa.  Ont.,"  will  be  re- 
ceived at  I  ills  ollK  cr  until  4.00  p.m.  on  Friday, 
February  2,  11117,  for  the  work  mentioned. 

Tenders  will  not  be  considered  unless  made 
upon  forms  supplied  by  Department  and  in  ac- 
cordance with  conditions  contained  tlierein. 

Specification  to  be  seen  on  application  to  the 
Clerk  of  Works,  Postal  Station  "F,"  Toronto,  to 
the  Overseer,  Dom.  Bldgs.,  Central  Post  Office, 
Montreal,  and  to  the  Chief  Architect,  Depart- 
ment of  Public  Works.  Ottawa. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to  the 
o'-der  of  the  Honourable  the  Minister  of  Public 
Works,  equal  to  ten  per  cent.  (10  p.c.)  of  the 
amount  of  the  tender. 

By  order, 

R.  C.  DESROCHERS. 

Secretary. 

Department  of  Public  Works, 
Ottawa,  January  22,  1817. 


BOILERS  FOR  SALE 

Two  low  pressure  30  H.P.  steel  boilers  com- 
plete with  mountings,  grates,  etc.  Have  been  in 
use  less  than  two  months.  Good  for  steam  or 
hot  water  heating  purposes.  Each  will  carry 
.3,000  square  feet  of  steam  radiation.  Further 
particulars — MacM.  R.  &  D.,  4  Beaver  Hall  Sq., 
Montreal.  17-t.f. 


Late  News  Items 

Birtle,  Man. 

Tenders  will  be  called  early  in  March 
for  the  erection  of  a  cottage  hospital  by 
the  Royal  Victorian  Order  to  cost  $7,000. 
Three  storeys,  34  x  40,  frame  construc- 
tion. Architect,  Frank  R.  Evans,  901 
Confederation  Life  Bldg.,  Winnipeg. 

Chatham,  Ont. 

The  Roman  Catholic  Congregation 
])lan  to  erect  church  and  school  on 
Grand  Ave. 

Grimsby,  Ont. 

The  by-law  has  been  passed  for  the 
erection  of  a  factory  to  cost  ,$5,000  by 
the  Metal  Craft  Co.,  Ltd.  Architect,  H. 
D.  Walker. 


CITY  OF  BRANTFORD 


Tenders  For 

Road  Oil,  Cement 
and  Sewer  Pipe 

Sealed  tenders,  addressed  to  Alderman  J.  W. 
1  English,  Chairman  of  the  Board  of  Works,  in 
care  of  the  City  Clerk,  Brantford,  Ont.,  will  be 
I  received  till  12  o'clock  noon,  on  Thursday,  Feb- 
\  ruary  1st,  1917,  for  the  supply  of  Road  Oil. 
i  Cement  and  Sewer  Pipe  required  by  the  City  of 
j   Brantford  during  1917. 

Specifications  may  be  seen  and  forms  of  tender 
obtained  on  application  to  the  City  Engineer. 

Each  tender  must  be  accompanied  by  a  marked 
cheque  payable  to  the  City  Treasurer  for  the 
amount  called  for  in  the  form  of  tender. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

T.  HARRY  JONES, 

City  Engineer. 

City  Hall,   Brantford,  Ont. 
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Halifax,  N.S. 

Tenders  are  being  received  by  H.  J. 
Stout  for  the  erectioni  of  a  bungalow  to 
cost  $4,000.  Architects,  Harris  &  Horn- 
ton,  Barrington,  Ont.  1^  storeys, 
frame  construction. 

Hull,  Que. 

Plans  are  in  progress  for  an  apart- 
ment house  to  be  erected  by  Adolphe 
Berthraume.  Vaudreuil  Street,  at  a  cost 
of  $7,500.  Architect,  W.  St.  Laurent,  12 
St.  Henry  Street.  Two  storeys,  40  x  55. 
frame  and  brick  veneer  construction. 

Plans  are  in  progress  for  akerations 
and  addition  to  store  building  for  L. 
Gendron,  Bridge  Street.  Architect,  W. 
St.  Laurent,  12  St.  Henry  Street.  Esti- 
mated cost,  $3,000. 

Outremont,  Que. 

E.  W.  Barnes,  West  Montreal,  is  erect- 
ing an  apartment  house  to  cost  $45,000 
at  850  Durocher  Street  in  coimection  with 
which  he  will  receive  tenders  for  roof- 
ing, electrical  work,  plumbing,  heating 
and  plastering.  Alex.  Durmet,  918  Car- 
riere  Street,  has  been  awarded  the  ma- 
sonry contract. 

Saskatoon,  Sask. 

The  Ford  Auto  Co.,  1st  Ave.  and  25th 
St.,  contemplate  the  erection  of  a  ware- 
house and  assembly  plant.  Manager,  Mr. 
Cottingham. 

Vancouver,  B.C. 

The  Imperial  Bank  of  Canada,  Head 
Office  32  W^-llington  E.,  Toronto.  Ont., 
have  purchased  a  site  at  corner  of  Homer 
and  Hastings  Streets  on  which  they  will 
shortly  erect  a  headquarters  oftice  build- 
ing. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 


INGLIS  PRODUCTS  ARE  MADE  IN  CANADA 


Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  ReprescnUtlve :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 
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Residences 

iCoutimu'ii  lioiii  page  41) 

contract,  masonry,  carpentry,  roofing, 
plastering  and  painting  anil  is  also  the 
arcliitect  for  the  erect it>n  of  a  resilience 
to  cost  $lS,00t)  for  J.  B.  Mcl.eoil,  1(>."> 
Ouellette  Ave.,  Windsor,  for  which  the 
excavating  has  already  comnienceil. 
Owner  will  do  the  electrical  wi^rk.  plumb 
ing  and  heating. 

Windsor,  Ont. 

Sanmel  Hersch.  '.>:!  .Assumption  Street, 
who  is  also  the  architect,  has  been  a  ward - 
the  general  contract  in  connection  with 
the  erection  of  a  duplex  residence  for 
Francis  Firth,  42  Oak  Ave.,  for  which 
the  excavating  is  to  start  at  once.  Gen- 
eral contractor  will  carry  out  the  ma- 
sonry work.  Two  storeys,  38  x  48,  brick 
construction.    Estimated  cost,  $T,000. 

The  sub-contracts  for  plumbing  and 
heating  for  the  duplex  residence  which 
is  being  erected  at  a  cost  of  $G,000  by 
Simon  ^Meretsky,  34  Assumption,  have 
been  awarded  to  Hicks  &  Green,  l.'il) 
Wyandotte  E.  The  electrical  work, 
plastering  and  painting  will  be  done  liy 
day  labor.  .Vrchitect  and  general  con- 
tractor, John  Hoffman,  .'1  iMcEwan  .\ve. 

Windsor  Mills,  Que. 

Damien  Lalonde,  1000  Christopher 
Columb  St.,  Montreal,  have  been  award- 
ed the  mill  work  in  connection  with  the 
erection  of  a  residence  and  a  garage  by 
F.  J.  Campbell.  Owner  will  do  the  elec- 
trical work.  Architects,  McVicar  & 
Heriot,  104  Union  Ave.,  Montreal.  Gen- 
eral contractor,  A.  F.  Byers  Lta.,  Uni- 
versity Street,  Montreal. 


Power  Plants,  Electricity  and 
Telephones 

Orillia,  Ont. 

The  Town  Council  are  considering  the 
installation  of  a  fire  alarm  system  to  cost 
$".,000.    Chairman,  Jas.  Doyle. 

Tara,  Ont. 

Work  will  start  at  once  on  a  new  elec- 
trical system.  Mr.  Earn  Abbott,  Lucan, 
Ont.,  will  do  all  hydro  wiring  in  con- 
nection with  the  new  system. 

CONTRACTS  AWARDED 
Welland,  Ont. 

The  general  contract  for  the  erection 
of  a  transformer  station  to  cost  $10,000, 
for  the  Hydro  Commission,  has  been 
let  to  Jay  C.  Diffin,  Brennan  Block.  Gen- 
eral contractor  will  do  all  work  and  pur- 
chase a  number  of  supplies.  Hydro 
Commission  will  furnish  equipment. 


for  veneer  machine  and  full  equipment 
wanted  for  cheese  box  manufacturing. 

The  McClary  Mfg.  Co.  plans  to  lay 
mains  to  connect  with  natural  gas  line 
in  Westminster  Township  and  install  ap- 
paratus for  burning  gas  in  factory  and 
foundry. 

City  Engineer  H.  A.  Brazier  is  pre- 
paring estimates  of  cement  to  be  pur- 
chased for  walks  and  curbs  to  be  laid 
this  year.  Tenders  will  be  called  end  of 
Feliruary. 

^  Vienna,  Ont. 

The  Medina  Gas  Company  will  start 
drilling  shortly  and  if  successful  will 
pipe  supply  to  points  in  district. 

Winnipeg,  Ont. 

Tenders  will  be  received  until  Febru- 
ary ,5th  by  the  Greater  Winnipeg  Water 
District  Commission,  ,501  Turbine  Bldg., 
for  the  supply  of  indicating  and  record- 
ing apparatus  for  two  Venturi  meters. 
Chairman,  F.  H.  Davidson. 


Miscellaneous 

Comber,  Ont. 

The  erection  of  a  stock  barn  to  cost 
$4,000  is  contemplated  here  l)y  Robt. 
Russell,  Cameron  Estate.  Previous 
buildings  destroyed  by  fire. 

Hamilton,  Ont. 

The  purchase  of  a  street  motor  flusher 
is  being  considered  by  the  City  Council. 
Clerk,  S.  H.  Kent. 

E.  R.  Gray,  engineer,  will  call  for  ten- 
ders in  February  for  the  building  of  a 
subway  from  Dundurn  Park  to  Bay 
Shore,  to  cost  $30,000.    Clerk,  S.  H.  Kent. 

London,  Ont. 

Mr.  John  A.  Moody  is  in  the  market 


Place  Your 

Contract  Bonds 

The  "^'^^ 

Canadian  Surety  Co. 

Head  Office,  26  Wellington  St.  E., 

TORONTO 


rlanc 


-  -        Vfiih  compound fiedr I  and  iroke  ffttochment 


MADE 
IN 

CANADA 


From   Cellar  Level  to 
Top  of  Ash  Wagon 

No   rehandling  of  ash  cans  at  grade  level  when  the 
G  &  C  Model  B  Hoist  is  used.   This  hoist  is  designed 
for  the  removal  of  ashes  where  the  approach  to  the 
hatch  permits  wagon  to  drive  up  alongside. 

Raises  load  at  actual  speed  of  30  feet  per  minute.  When 
not  in  use  hoist  telescopes  and  no  part  shows  above  grade. 
One  man  unaided  can  perform  entire  operation  of  raising 
and  lowering  cans.  Every  hoist  subjected  to  thorough  work- 
ing test  before  shipment. 


WRITE  TO  NEAREST  AGENT  FOR  BOOKLET  AND  PRICES 

GILLIS  &  GEOGHEGAN,  Sherbrooke,  Quebec 


BLACK  BUILDING  SUPPLY 
CO.,  LTD.,  TORONTO. 
Agents  for  Ontario 


\VM 


N.  O'NEIL  CO.,  LTD., 
VANXOUVER, 
Agents  for  British  Columbia 


B.  &  S.  H.  THOMPSON  &  CO.,  W.  T.  GROSE, 

LTD.,  MONTREAL,  Agent  for  Manitoba,  Saska 

Agents  for  Quebec  Alberta,  Winniper 
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DENISON 

INTERLOCKING  TILE 


Denisoii  Intel  luckiny  I  ile  in  the  Mtl.auglilin  KesidciKe,  Oshawa,  Ont. 


Darling  &  Pearson,  Architects. 


Dickie  Construction  Co..  Contractors. 


Denison  Interlocking  Tile 
is  the  ideal  material  for 
fire-proof  residence  con- 
struction. 

The  residence  illustrated 
is  one  of  the  most  complete 
of  its  kind  The  best  ma- 
terials have  been  used 
throughout. 

The  great  saving  in  time  and 
money  by  the  use  of  Deni- 
son Interlocking  Tile  over 
other  building  materials 
warrants  its  universal  use. 

Oar  engineering  department 
is  at  your  service. 


SUN    BRICK    COMPANY,  LIMITED 

32  Toronto  Street  -:-  TORONTO 
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POSITIVE  WOOD  PULLEYS 

We  have  a  stock  of  all  sizes 
from  6  inches  up  to  48  inches 

A  Bargain  while  our  stock  lasts. 


MUSSENS  LIMITED 


MONTREAL 

WINNIPEG 

VANCOUVER 


QUEBEC— Pruncau  &  Co. 
TORONTO  -H.  Turnbull  &  Co. 
COBALT  -H.  L.  Usbornc 


IMMEDIATE  SHIPMENT 

FROM  STOCK 


Rib  Bar 

We  have  a  good  stock  of  all  sizes ,  of 

Rib  Bars, 
Trussed  Bars 

and  other  products  for  reinforcing 
concrete. 

Get  our  quotation  before  purchasing 

TRUSSED  CONCRETE 
STEEL  CO. 

OF  CANADA.  LIMITED 

WALKERVILLE,  ONT. 

Montreal       -       Toronto       -  Winnipeg 


Trades  and  Labour  Branch 


Department  of 


Public  Works 


W.  A.  Riddell,  M.A.,  Ph.  D. 
Superintendent 


Findlay  G.  Macdiarmid, 
Minister  of  Public  Works 
and  Highways 

The  Trades  and   Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes: 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP,  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled,  ON  SHORT  NOTICE, 


The  followinpr  regulations  are  of  importance  to  Contractors: 
BOILER  INSPECTION. 
D.  M.  Medcalf,  Chief  Inspector  of  Boilers. 
The  Steam  Boiler  Act,  Chapter  252,  R.S.O.,  1914,  with  Amend- 
ments, Chapter  58 — 6,  George  V. 

STEAM  BOILERS. 
All  steam  boilers  constructed  for  use  in  Ontario  must  be  built  from 
designs  which  have  been  approved  and  allotted  a  registration 
number  by  the  Steam  Boiler  Branch. 
Used  boilers,  bought,  sold  or  exchanged,  and  unregistered  boilers 
brought  into  tlie  Province,  must  be  inspected  prior  to  being  put 
into  operation. 

Notice  of  repairs  to  steam  boilers,  stating  the  nature  and  extent  of 
same,  must  be  sent  to  the  Steam  Boiler  Branch,  and  should 
such  repairs  be  considereil  extensive  by  the  Chief  Boiler  In- 
spector, the  boilers  will  require  to  be  inspected. 

In  each  and  every  case  the  inspections  must  be  made  by  Inspectors 
authorized  to  inspect  boilers  under  the  Steam  Boilers  Act,  who 
are  employed  only  by  the  Steam  Boiler  Branch  of  the  Depart- 
ment of  Public  Works.  (_)l^icial  certilicates,  with  the  maximiun 
working  pressure  stated  thereon,  are  issued  to  the  owners  of 
the  boilers  so  inspected. 


Canada  Iron  Foundries,  Limited 


CACT  IRON  PIPE 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Car  V7heels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc^  Castings 
of  all  kinds,  Mooringr  Bollards  for  both  Concrete  and  Wooden  Docks 


January  24,  1917 
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WE  can't  name  names, 
but  there  are  two 
other  types  of  roofs 
tliat  are  offered  for  the  large 
flat-topped  permanent  build- 
ings  where  Barrett  Specifica- 
tion Roofs  are  so  generally 
used. 

On  the  theory  of  securing 
more  competition  and  a  low- 
er price,  some  architects 
make  a  custom  of  drawing- 
specifications  so  broadly  that 
any  one  of  these  three  types 
of  roofs  is  eligible,  with  the. 
result  that  the  flimsiest  one, 
weighing  75  lbs.  per  100 
square  feet,  is  occasionally 
selected  by  reason  of  its  low- 
er price  instead  of  a  Barrett 
Specification  Roof,  which 
contains  235  lbs.  of  water- 
proofing material  when  used 
over  boards  and  305  lbs.  over 
concrete  and  is  correspond- 
ingly more  durable. 

In  the  case  of  one  type  a 
liigher  fire  insurance  rate  is 


Made  in  Canada 


sometimes  an  additional  pen- 
alty. 

Now,  there  is  plenty  of  com- 
petition available  if  a  Barrett 
Specification  Roof  is  exclu- 
sively specified. 

If  you  want  a  cheaper,  light- 
er and  less  permanent  roof, 
specify  that  kind ;  but  if  you 
Want  a  permanent,  heavy, 
twenty-year  -  minimum  roof 
that  will  take  the  base  rate  of 
fire  insurance,  that  is  ap- 
proved by  the  Underwriters' 
Laboratories  and  needs  no 
care,  specify  a  Barrett  Speci- 
fication Roof — and  see  that 
you  get  it ! 

Every  architect  knows  that  if 
he  allows  "white  pine  or 
hemlock,"  it  will  be  hemlock. 

If  he  is  equally  charitable  to 
several  grades  of  roofing,  it 
the    poorest  and 


will  be 
cheapest. 


Specify  specifically 


Buildings  of 
Acadia  Sugar  Refining  Co.,  Limited, 

Halifax.  N.S. 
Architect:    Edwin   Hulme,  England. 
Roofers:     Farquhar    Bros.,  Limited, 
Halifax,  N.S. 

Our  20-Year 
Guaranty  Bond 

We  are  now  prepared  to 
give  a  twenty-year  Surety 
Bond  Guaranty  on  every 
Barrett  Specification  Roof 
of  fifty  squares  and  over 
in  all  towns  in  Canada  and 
the  United  States  of  25,000  ' 
population  and  more,  and 
in  smaller  places  where 
our  Inspection  Service  is  ' 
available. 

This  Surety  Bond  will  be 
issued  by  the  United 
States  Fidelity  and  Guar- 
anty Company  and  will  be 
furnished  by  us  without 
charge. 

tJur  only  requirements  are 
that  the  roofing  contractor 
shall  be  approved  by  us 
and  that  The  Barrett  Spec- 
ification, dated  May  1, 
19J6,  shall  be  strictly  fol- 
lowed. 

We  know  that  if  this  is 
done  the  roof  will  surely 
last  twenty  years  and 
probably  much  longer. 

If  you  wisli  any  further  in- 
formation regarding  this 
Guaranty,  write  to  our 
nearest  office  and  the  mat- 
ter will  be  given  prompt 
attention. 


A  copy  oj  The  Barrett  Specification,  with  roofing  diagrams,  free  on  request. 
T  H  J£    PA  T  \l  R  S  O  N    x\I  A  N  U  F  A  C  T  U  R  I  N  G   CO  M  P  A  N  Y,    L  I  M  I  T  1'  D 

MONTREAI.  TORONTO  WIN.MPEG  VANCOUVER 

T  II  !•:     CARRITTE  -  PATERSON     AI  A  N  U  E  A  C  T  U  R  I  N  G  CO.,  L  I  M  I  T  E  D 

ST.  JOHN,  N.  H.  llAr.ri'AX,  N.S.  SVDNEY,  N  S 
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ELECTRIC  and  HAND  POWER  TRAVELING  CRANES 


Electric  Bucket  Cranes,  Mono^NRail  Hoists,  Power  Plant  Cranes, 
Jib  Cranes,  Dock  Cranes,  Railway  Cranes,  Derricks. 

—  Mad  in  Canada — 

NORTHERN  CRANE  WORKS,  Ltd.,  WalkerviUe,  Ont. 


Boving  Hydraulic  &  Engineering 
Company,  Limited 


LINDSAY, 


ONTARIO 


We  Manufacture 
Water  Wheels,     Hydraulic  Governors, 
Centrifugal  Pumps,       Mill  Machinery 
Fly-Wheels  (up  to  28  feet  dia.) 

Prompt  Shipment 
Prices  etc.,  on  request 


Water  Supply 
from 
Deep  Wells 

is  obtained  at  a 
minimum  cost  by 
use  of  our  deep 
well  pumps. 


Write  for  Bulletin  26 
explaining  the  use  of 
Cook's  Patent  Brass 
Tube  Well  Strainer. 


A.  D.  COOK 

Lawrenceburg  Indiana,  U.  S.  A. 

Manufacturer  of  a  (Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints.  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Cataloguf  Mailed  Upon  Request 


Crushed  Rubble  Dimension 

CROOKSTON  QUARRIES 

Crushed  Stone—Clean,  tough  stone,  specially  suitable  for  concrete  mix  and  macadam  roads.  Although  we 
have  supplied  hundreds  of  cars  of  stone  to  Toronto,  Montreal  and  intervening  points  we  have  never  had  one 
car  rejected. 

Rubble  Stone — From,  one  man  size  to  blocks  weighing  many  tons. 
Dimension  Stone — The  stone  that  has  stood  the  test  for  half  a  century. 

Capacity  500  tons  a  day  C.P.R.  and  G  T.R.  Connection*  Telephone  Madoc  2.  R  3—2 

ASK  US  FOR  QUOIATIONS 

QUINLAN  &  ROBERTSON,  Limited,  Crookston,  Ontario 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
5i  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisco 


DAKE  SINGLE  DRUM  HOISTS 


The  Dake  single  drum, 
double  geared  hoist,  is  the 
best  all-round  machine  for 
general  service.  Can  be  fur- 
nished with  clutch,  tight  or 
friction  drum.  All  parts  are 
most  substantially  built  so 
that  hoist  will  stand  twice 
the  load  of  its  rated  capa- 
city. Made  in  sizes  2  to  30 
horse  power.  Send  for  com- 
plete catalogue. 


DAKE  ENGINE  CO. 


GRAND  HAVEN,  MICH. 
U.  S.  A. 
Canadian  Agents: 
Montreal:  Mus<ens  Ltd.   Toronto  A. K.  Williams  Machinery  Co..  Ltd. 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 


1551  Granville  Street 


Vancouver,  B.C. 


James  Thomson,  President. 


J.  G.  Allen,  Vice-President. 


J.-VMES  A.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO. 


LIMITED 


Manufacturers  of 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 
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How  Do  You  Buy  a  Transit? 


\'y  riftoilciit — "The  kind  the  old 
company  used,"  or  by  the  "hit  and 
•niss"  method? 

Why  not  investigate  all  the  good  in- 
struments? 


'  H  &  B  Transits  and  Levels 


"  Malhemalically  Precise" 

Aie  riRiil,  of  liijliicst  piaclical  construction. 
Acciira(r.  Satisfactorily  retains  adjustments 
uiulcr  liard  service.  Designed  and  offered  by 
life  time  specialists  in  the  manufacture  of 
surveying  and  engineering  instruments. 

Write  for  Catalogue  now 


HELLER    &  BRir.HTIY  1120  SpHng  Garden  street 

iiL^uLca  a  Diviunii^i,  Philadelphia. pa.. "Since  i87o" 


1^  A  ¥¥   CI   New  and  Relaying 

4ikJ  Switches,  Turntables,  Etc. 


Carried  in  Stock 


Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  In  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,   Towers  and  Tanks,  Penstock. 

Estimates  (urniehed  promptly.  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


A  TEST 


Take  two  bundles  of  metal  lath,  one  of  the  ordinary  kind,  and  one  of 


COPPER 
ALLOY 


Throw  them  both  off  a  wagon,  letting  each  bundle  strike  on  its  corner.  The  corner  of  the 
ordinary  lath  will  crumple  up.  The  corner  of  the  Herringbone  bundle,  consisting  of  twenty  sel- 
vage strips  wired  together,  will  not  be  affected. 

Now  let  a  lather,  paid  by  piece  work,  erect  each  bundle.  He  will  lap  the  sides  of  the  ordinary 
lath  three  inches  in  order  to  cover  the  damaged  corner.  The  Herringbone  lath  will  cover, 
yard  for  yard,  just  as  it  is  invoiced. 

This  one  feature  alone  justifies  the  trifling  increase  in  the  cost  of  Herringbone  lath.  The 
copper  alloy  feature,  which  eliminates  the  corrosion  danger,  is  free. 

The  Herringbone  rib  and  twisted  filament,  which  saves  plaster,  and  the  Herringbone  superior 
rigidity,  which  saves  studs, — these  are  profit. 


Clarence  Noble 


General  Sales  Agent 


117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Company,  Manufacturers 
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Works  at  Walkerville.  Ontario 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


MITED 


VALVt-IIYDRAliT  MANUFACTURERS 

WALKERVILLE,  ONT. 


Good  Profits  Here- Wake  Up  ! 

M-R-Co.  Goods  are  "  Right 
on  the  Job." 

There  are  immense  possibilities  for  the 
Building  Trades  in  Metallic  Shingles  and 
Metallic  Ceilings.  They  are  quick  for 
repair  jobs.  They  are  durable,  neat 
and  fireproof  and  there  is  no  "come  back.' 

The  "Quality  House"  is  Safest    Think  of 
Safety  First 

The  Metallic  Roofing  Co. 

Limited 
Manufacturers  to  the  Trade 
TORONTO  and  WINNIPEG 


ii^nn  .ill!Uii-Jft*.»JULmiini  -  n    II  -  -  -   11, 1  B  ■  ■  ■  ■  ■  ^ 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  tfie  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

^    Send  us  your  blue  prints 
for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto   Montreal  Limited        Winnipeg  Clgary 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

rEMENT.  I.IME.  AND  BRIC  K 
Cement    ilclivcicd  in  51>ai  iel  lots,  $12.20  per  bbl .  ; 
wiih  baRs.  cai  lots.  $1.70  on  the  track, 

uilli  |>kgs.,  $2.10. 

Lime-  fifty  44c,  white  50c  per  100  lbs.,  delivered 
ill  not  less  than  1500  lb.  lots.  M  tbe  ware 
liouse,  wbile  45c,  ^icy  SOc. 

Brick-  No.  1  dry  pressed  red  biick  $17;  butT, 
$17  f.o.b.  the  job;  No.  '2,  $14;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  (or  foundation  work,  $9  on 
tlie  cais,  ilelivcrcd  $10;  "  rapcshy"  brick,  im- 
ported, $25  to  $35;  local  Rug,  $14;  sand-lime 
brick,  $7.00  f.o.b.  car  at  King  Edward  Siding; 
$6.50  f.o.b.  car  or  wagon  at  plant;  $8.50  de 
livered  on  job.  Paving  brick.  No.  1,  $1S  per 
M.  f.o.b.  West  Toronto;  No.  2  $14;  paving 
blocks.  No.  1.  $24  per  M. ;  No.  2,  $18.  Sun- 
Tex  face  brick,  $1G  lo  $20  per  M. ;  Denison 
interlocking  hollow  tile.  $60  per  M.  I-ots 
over  100,000,  $55. 

Concrete  brick  —  Quotations  f.  o.  b.  Toronto  :  — 
While  $52,  buff  $28,  grey  $27,  plain  pressed 
$17.  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Toronto  prices,  F.  O.  B.  Car: 
Crushed  stone — 2  in.,  .'i;i.40;  1  in.,  .$1.50;  i"-, 
SI.."iO;  rubl)lc  stone,  in  car  lots,  .$1.25  per  ton, 
f.o.b.  car. 

Sand— for  cement  or  brick  work,  SOc.  per  ton, 
f.o.b.  Toronto. 

Gravel — Pit  run,  75c  to  85c  per  ton  f.o.b.  Toronto; 
screened,  $1  per  ton  f.o.b.  Toronto. 

,      LUMBER    (BUILDING  MATERIAL) 
Toronto  prices  delivered. 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
$24;  18  ft.,  $25;  1-in.  Hemlock,  No.  1  $24; 
No.  1  Hemlock  decking  $24  to  $25;  No.  2 
Hemlock,  dimension  and  1  in.,  $20  to  $22. 

Pine — l-in.  by  4-in.  to  6-in.,  $30;  1-in.  by  8-in., 
$32;  1-in.  by  10-in.,  $33;  1-in.  by  12-in.,  $33 
lo  $35;  2-in.  by  4  in.  to  13  in.  white  pine, 
12  ft.  to  16  ft.  long,  $30  to  .$35;  ^  by  6 
and  10-in.  pine  shelving.  $33  to  $36;  H  by 
12  in.  pine  shelving,  $45;  No.  1  white  pine 
flooring,  $35;  No.  1  spruce  flooring,  $29;  No. 
1  pine  V.  or  beaded  sheeting,  $36;  No.  2 
ditto,  $32;  pine  trim  4-in.  casing,  $1.76  per 
100  ft.;  6-in.  ditto,  $2;  8-in.  pine  base,  $2.76 
to  $3.26;  4-in.  pine,  window  stool,  $2.76. 

Shingles— XXX  B.  C.  shingles  $3,85;  N.  B.  extra* 
$4;  N.  B.  clean  $8.66;  No.  1  pine  lath  $6.00; 
No.  3  pine  lath  $6.10;  No.  1  spruce  lath  $4.76. 

Dimension  Timber  (B.  C.  fir)— 10  x  14,  12  x  12. 
12  X  14,  14  X  14,  14  X  16,  $40;  10  x  16, 
12  X  10,  16  x  16,  14  X  18,  18  x  18,  20  x  20. 
$40.50;  12  X  18,  18  x  20,  $41.00;  10  x  18, 
12  X  20,  14  X  20,  16  x  20,  $42.00.  These 
prices  apply  to  82  ft.  lengths;  82  to  86  ft. 
$1.00  per  thousand  extra;  36  to  40  ft.  $2.00 
per  thousand  extra. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — $3.40  to  $5  base;  twisted 
and  deformed.  $3.50  base. 

Shapes— Over  35  lbs.  per  yd.,  $3.80  per  100  lbs. ; 
under  35  lbs.  per  yd.,  $4.00  per  100  lbs. 

Plates— 12  ins.  and  under,  .$4.40  per  100  lbs. ;  over 
12  ins.  and  under  36  ins.,  $4.60  per  100  lbs. ; 
36  ins.  and  over,  $4.80  per  100  lbs.  Tank  and 
boiler  plates — '/i  in.  and  over  and  under  36 


ins.,  .$4.40;  86  ins.  and  over,  $4.90.  Gauge 
plates— Nos.  10,  12,  14,  $4.C0  to  .$4, SO  per  100 
lbs.  Black  American  bessenier  plates  — 2S 
gauge.  $3.75  to  $4  per  100  lbs. 

Flats— 7  in.  wide  and  unndcr,  $3.G0  per  100  llis. 

Extras — l/]Oc  |ht  lb.  extra  for  cutting  lo  lenylli, 
for  plate  less  than  %  thick,  for  angles 
less  than  5  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  18,  20,  and  24  in. 
beams;  1/lOc  to  J^c  per  lb.  extra  for  all 
licllilclicni  sections. 

Galvanized  iron— 28  gauge  $6.50  to  $7.00. 

Cast-iron  pipe — Standard  i)rSces,  carload  lots, 
f.o.b.  Toronto :  4-in.  $.38  per  net  ton ;  6  in.  and 
up  lo  $37,  with  $1  extra  for  gas  pipe. 

SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  fo.b.  fac- 
tory, 4-in.,  25c  per  ft.;  6-in.,  40c  ft.;  8-in. 
55c  ft.;  9-in.,  70c  ft.;  12-in.,  $1  ft.;  15-in., 
$1.40;  18-in.,  $1.90  ft.;  20-in.,  $2.25  ft.;  24- 
in.,  $3.25  ft.;  less  74  per  cent.,  4-in.  to  12-in., 
70  per  cent.,  15  in.  to  18-in.,  65  per  cent.,  20- 
in.   to  24-in. 

PAINTS  AND  OILS 

White  lead— ground  in  oil,  $14.25  per  100  lbs. 

Boiled  linseed  oil — in  bbis.,  $1.15  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  $1.12  per  gal.;  red  lead, 
dry,  $14  per  100  lbs.;  putty  in  bulk,  $4  per 
100  lbs.;  in  100-lb.  drums,  $4.40;  putty  in 
25-lb.  tins,  $4.50  per  100  lbs.;  steel  sasli 
putty,  $5  per  100  lbs. ;  turpentine,  in  bbls., 
72c  per  Imp.  gal.,  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME.  AND  BRICK 
Cement — $2. .30  steam  car  load  lots,  including  sacks 

Lime — T  r.vilrnted,  ."flS  per  ton;  liimji.  .f.S. 

Brick — No.  1  pressed,  $18;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic.  No.  1,  $15;  red  rustic.  No.  2,  $13; 
buff  (smooth),  .$21;  buff  (rough),  $20;  plastic 
$10. 

Concrete  Brick— grey  $22,  red  $22,  bufT  $23,  white 
$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Montreal  (C.  P.  R.  terminals). 

CONCRETE  SEWER  PIPE 

Straight  pipes  (per  foot)  ;  not  reinforced,  8-in. 
26c.;  9  in.  30c;  10-in.  34c;  12-in.  40c;  15-in. 
60c;  18-in.  74c.  Reinforced,  18-in.  90c;  21- 
in.  $1;  24-in.  $1.20;  30-in.  $1.60;  36-in.  $2.40; 
42  in.  $3;  48-in.  $4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  $1.40;  H-in.  $1.66;  H-in., 
$1.76  per  ton,  delivered. 

Sand — 90c.  per  ton,  car  load,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles — .j  in.  x  3  in.  and  up,  .$4. .50;    1  in. 
X  1  in    n  H  in.,  2Sc  extra;  ^  in.  x  H  in. 
X    H    in    60c   extra.     Boiler   pl»te» — 54  in. 
thick  and  tliicker,  .'ii5.50.     Circular  plates  — 
Flange   'luality,   36  in.   dimension   and  over, 
.S.").".!;  under  30  in.  dimension,  $6.00.  Beams 
channels — Under  3.5  lbs.  per  yd,,  $5.00; 
per  yd,  and  over,  $4,75;  f,o,b.  Mont- 
real,  net   cash.     Corrugated  iron — 26  gauge, 
$6.50;  28  gauge,  $6.00  per  100  sq.  feet.  Cop- 
per bearing  sheets — Keystone  black,  28  U.  S. 
gauge,  .$4.00  per  100  lbs.  nominal. 
SEWER  PIPE 

Straight  pipe  (per  foot) — 4-in.,  25c;  6-in.,  40c; 
.Sin.,  55c;  9-in.,  70c;  10-in.,  SOc;  12-in.,  $1 ; 
24-in.,  $3.25.  Bends,  each  75c,  $1.20,  $2.20, 
$2.80.  $3.20,  $4.00,  $13.  Double  collar,  75c, 
$1  20.  $220,  $2.80,  $320.  $4  00,  $13  Single 


branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.60. 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1,75, 
$2,80,  $3.85,  .$4.90,  $5.50,  $8,  $26.  Y.  Pipe, 
■2'/2  ft.,  $2,  $3,  $4.12,  .$5.25,  $6,  $8.50,  $27.6(K 
Syphon,  $2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15, 
(12-in.)  Buclian  trap  cesspools,  double  sy- 
phon, running  trap  and  hand-hole  trap,  $2.25, 
$3.60,  $6.00,  $8.40,  $9.60,  $15  (12-in.)  These 
prices  are  subject  to  a  discount  of  50  per 
cent,  for  less  than  car  load  lots  delivered,  and 
a  discount  of  from  62  per  cent,  to  70  per 
cent,  for  car  load  lots  f.o.b.  Montreal. 

SUNDRIES 

Hard  wall  plaster — .flo  per  Ion.  Plaster  of  Paris 
-  .lil'.C,-  ]H-y  ],],].  R,,p<  -lifst  AlanilUi,  25Hc 
l)asis  in  r  liouiid  :  lli  iiisli  .'Manilhi.  21c  basis; 
sisal  ru|ic,  lldc  liasis;  hilli  yarn.  2Uc.  Boiled 
hnsn'l  oil— in  barrels,  .'fSl.K;  v>er  gal.  of  9  Ihs. 
l\a\\  liii-ccd  oil- '  in  barrels,  per  gal. 


WINNIPEG  PRICES 

CEMENT.   LIME,  AND  BRICK 
Cement — Delivered  in  5-bbl.   lots,  $2.60;   in  car 

load  lots,  $2.20.     Bags  10  cents  extra. 
Lime — Grey,  34  cents  per  bushel  ;■  white,  32  cents 

Kelly  island  lime  $2.10  per  200  lbs. 
Brick — No.    1   dry   pressed,   red   and   buff,  $35; 
common  red  stock,  $25;  common  grey  stock, 
$12;  No.  1  enamelled  brick,  all  colors,  from 
$100;   sandlime,  $12;   firebricks,  $52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
ii-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del- 
ivery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per   yard,   delivered,  $1.85. 

Crushed  Granite — lyi  and  2-in.,  $2.65;  J^-in.  and 
1-in.,  ,$2.90;    H-in.   and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in,,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in,,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in,,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3.  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac. 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16. 
6  X  10.  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  16, 
16  X  16,  14  X  18,  16  x  18,  18  x  18,  20  x  20. 
$40 ;  6  X  14,  8  x  14,  12  x  18.  18  x  20.  $42 ;  6 
X  16,  6  X  18,  6  X  20,  8  X  16,  8  X  18,  8  x  20. 
10  X  18.  10  X  20,  12  X  20,  14  x  20,  16  x  20. 
$48. 

Pine — 1-in.  common,  6  to  10  in.,  $100;  13  in., 
$110;  pine  trim  4-ln.  casing,  $8.70  per  100 
ft.  6^ -in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7 ;  4-in.  pine  window  itool,  $7.60. 

Shingles— No.  1  B.  C.  cedar,  $4;  N6.  2,  $3.60; 

No.  1  B.  C.  cedar  dimension,  $6.60 ;  hand- 
sawn,  $7. 

STEEL  AND  IRON 
Steel — Round    bars,   $3.35   per   100   lbs. ;  square 
twisted,  $4  per  100  lbs.;  channels  and  angles, 
.$4.20;  beams,  $4;  plates,  $5  per  100  lbs. 
Cast   Iron   Pipes — Standard  price,   car   load  lots, 
f  o  b.   Winnipeg.  $38  per  ton. 

(Continued  on  page  .SI  i 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouse  Stocks  : 

SYDNEY.  N.  S. 
MONTREAL,  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM.  ONT. 


Sales  Offices  : 

SYDNEY.  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St..  E. 


Mills  and  General 
Offices : 

SYDNEY.  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Makes  roads  last  longer 

Fluxphalte  is  the  best  macadam  road  preservative.  Being  used  by  road  com- 
missioners and  contractors  all  over  Canada  with  finest  results.  Binds  the  sur- 
face of  roadway  so  that  no  dusting  occurs.  Makes  surface  smooth  as  asphalt 
pavement  and  keeps  it  in  this  condition.  Saves  expense  of  repairs  and  constant 
attention. 

Send  for  free  booklet  and  further  details. 


mm  €mmm  mmt$  f@e 
BOMD  OP  TElDi 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(ContinurtI  fioin  page  .SI') 

SEWER  PIPE 
Sewer  Pipe  Wholesale  prices  f.  o.  b.  Winnipeg, 
per  (i.,  3  in.,  S)  cents;  4  in.,  11  cents;  6  in., 
16  cenu;  6  in.,  18^  cents;  8  in.,  30  cents; 
9  in..  35  cents;  10  in.,  40  cents;  12  in.,  60 
cents;  15  in.,  76  cents;  IS  in.,  $1.00;  20  in.. 
$1  8«>;  -24  ill  .  $2.00. 

SUNDRIES 

Hir.l  W»ll  Plaster— I'nsanded,  $13  per  ton;  sand- 
ed. $7.60,  delivered  on  job.  Plaster  of  Paris, 
$16.60  per  ton;  Hammer  Hrand,  $3.76  per 
bbl.,  in  bags  $16.00. 

PAINTS  AND  OILS 
Paints  and  Oils — White  lead,  ground  in  oil,  $11. 6U 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  98 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  96 
cents  per  gal. ;  dry  red  lead,  $10.00  per  100 
lbs.;  putty  in  bulk,  $3.26  per  bbl.;  putty  in 
•  261b.  tins,  $3.76;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per  gal.,  $3.10. 


VAiNGOUVER  PRICES 

CEMENT.  LIME,  AND  BRICK 

Cement— Grey  Portland,  $2.46  per  bbl.  f.o.b.  ware- 
house, sacks  extra;  Keens  cement.  $32  per 
ton,  sacks  extra;  fine  white.  $7.60  per  bbl.  of 
.lOO  lbs.;  superfine,  white.  $9.60  per  bbl.; 
white  Portland  cement.  $2.4.5  per  hbl.  of  350 
lbs.,  sacks  10c  extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivered 

Brick— Common  red  brick,  $11.50  to  $13.00  f.o.b. 


wai chouse;  $10.50  to  $13.00  in  car  lots  f.o.b. 
\'ancouver  ;  pressed  red  brick;  $30  f.o.b.  wharf 
N'ancouvcr ;  pressed  bulT  brick  $40  at  ware- 
house;  $33  in  car  lots;  tapestry  brick,  $45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings; fire  brick,  $35  in  car  lots,  $40  in  ware- 
liousc ;  fire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEL 
Sand — Uiick  and  plaster  sand  $1.85  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — .f2.00  per  yard  delivered. 
Prices  of  stone  are  still  open. 

LUMBER  (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills : 

Timber  (B.  C.  fir)— all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  x  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 
Steel — (round  and  square  bars)  $3.25  base;  twist- 
ed and  deformed,  $3.25  base;  structural  sec- 
tions, $5.00  to  $5.25. 

Galvanized  iron — 28  gauge,  $8.75  per  100  lbs. 

Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 
$6.05,  5,  9  and  10  ft.  sheets,  $6.80  per  square. 
Black  steel  sheets,  24  gauge,  $6.10  per  100 
lbs. 


Steel  angles— $4.50  to  $5.00  per  100  lbs.,  depend- 
ing on  size,  quantity  and  specifications. 

Steel  channels,  beams  and  plates — $4.76  to  $5.25 
per  100  lbs.,  depending  on  size,  quantity  and 

specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices  f.o.b.  warehouse: 
4-in.,  12i4c.  per  ft.;  6-in.,  21c  ft.;  8-in.,  30c 
ft.;  10-in.,  40c  ft.;  12-in.,  50c  ft.;  16-in., 
$1.05  ft.;  18-in.,  $1.25  ft.;  20-in.,  $1.50  ft.; 
24  in.,  .$2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15.00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 

Hydrated  lime— $14.00  in  car  lots. 

AIca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 

Finishing  Plaster — $18.00  per  ton,  sacks  extra. 

Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,  Manilla,  full  coil,  16c  basis;  2nd  grade, 
liyic  basis;  sisal  rope,  12%c  basis. 

PAINTS  AND  OILS 

Mixed  Paint— Per  gal.  $2.75  to  $3.25. 
White  lead— Ground  in  oil,  $15.40  per  100  lbs. 

Boiled  linseed  oil— In  bbls.,  $1.40  per  gal.  of  9 
lbs. 

Raw  linseed  oil — In  bbls.,  $1.38  per  gal. ;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb. 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Lachine  W4ter  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 
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Concrete  Bonding 
Lockers  for  Clothes 
Iron  Stairways 

Enquiries  solicited. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


We  are  in  a  position  to  make 
Immediate  Delivery 


of  all  kinds  of 


STEEL 
CASTINGS 

100  lbs.  and  heavier 


Send  us  your  next  order 

Dominion  Steel 

Foundry  Co.,  Limited 

HAMILTON        «      M  ONTARIO 


BITUNAMEL 

Uniurpaued  for  waterproofing  foundadont  and  prevent- 
ing nut  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works  . 


Montreal 


TORONTO 


Winnipeg 


Built  for  CP. R.Montreal 


CANADIAN 
CHICAGO  BRIDGE  &  IRON  CO. 

Limiteil 
BRJDGEBURG.  ONTARIO 
Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:— 
BridgeburB,  Ontario.  130  Janet  Straet 

Chicago,  Illinois,  2014  Old  Colonv  Bldg. 
New  York,  N.  Y.,  30  Church  Street 
Shops: 
Chicago,  111. 


reanvllle.  Pa. 


Gooldy  Shapiey  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  ail  pur- 
poses 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water  supply  outfits  of  every 
description 

CORRESPONDENCE  SOLICITED 


**Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manutacturera  under  Canadian  and  U.  S.  Letters  Patent 

Toronto      -  Canada 


I  III'    ('<  )  N  IK  ACT    \<  !•  (  <  >  K  n 
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Civil 

Contractors 

Electrical 
Mechanical 

Directory  of 

Engineers 

Special 
Interests 

Chipman  &c  Power 

Civil  Eng'ineers 

TORONTO  WINNIPEG 

Willip    CluiMiiBii       Oo     H.  Pow<-r 


BRYAN  PONTIFEX 

Chartered  Accountant. 
SPECIALTY  - 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


B.  W.  Seton, 

Toronto. 


H.  .1.  Gri^wold, 

Montreal. 

DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office   and  Laboratories, 
318    Lagauchetiere   St.   West,  Montreal. 
BRAN'CH  OFFICES: 
•J4  .Adelaide  Street  East,  Toronto. 
707  Union   Trust  Building,  Winnipeg. 

CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL    SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND  INSPECTION  OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
REPORTS 
R,-I>rc5entcd  at  New  York,  Pittsburgh  and 
<  licago;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 

Head  Office  MONTR  FAI 

.Dd  M>ia  L.bor«torie.:  1  REAL 

Branch    Office*    and    Laboratories — 
TORONTO.  WINNIPEG.  EDMONTON, 
VANCOUVER  and   NEW  GLASGOW 


HADDIN  &  MILES 

LIMITED 

(Formerly  The  John  Gait  Engineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 

WINNIPEG     —  CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

VValer  Supply  and  Puiitication,  Sewerage  and 
Sewage   Disposal,  Water  Power  Development. 

Tel.  Long  Distance  Uptown  6740  41 

New  Birks  Building,  MONTREAL 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  East,  -  TORONTO 


Robert  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Charles  Warnock. 
Jas.  W.  Moffat. 


Robert  W.  Hunt  &  Co. 

•  Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories  : 
McGill  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 

T.  A.  Morrison  &  Co.,  ^«^^Vtr"fal'*- 


Reid  &  Crown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Officeand  Work«-63  Esplanade  E.  TORONTO 

I'hones— Main  904  and  90.S 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


Milton   Hersey  Co.,  Ltd- 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


PATENTS 


SECURED  OR  OUR 
FEES  RETURNED 

Being  next  door  to  the  Patent  Office,  we 
have  personal  interviews  with  Examiners, 
thus'  earlier  allowance  of  your  Patents.  We 
have  access  to  all  Records  and  solicit  the 
business  of  Manufacturers,  Engineers,  and 
others  who  realize  the  advisability  of  hav- 
ing their  Patent  business  transacted  by 
Experts       Send  for  our  Booklet,  etc. 

HAROLD  C.  SHIPMAN  &  CO. 
Reg.  Patent  Attorneys  Ottawa,  Canada 


**  LIMITED  I 
CONTRACTING 
ENGINEERS 

MONTREAL 


BUILDING  WORK, 
LARGE  OR  SMALL. 
RECEIVES  OUR 
BEST  ATTENTION 


Power  &  Son, 

Architects  and  Building  Surveyors 


Merchants  Bank  Chambers, 


Kingston,  Canada 


Geo.  M.  Miller  &  Co. 

Architects 

Toronto  General  Trust  Building  TORONTO 


r  T T  F,   C  (  )  N  T  R  A    'r    R  K  C  T)  R  f) 
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The  Highest  Standard 
of  Quality 

Wherever  "American"  Centrifugal 
pumps  have  come  m  competition  with 
others,  they  have  won  a  reputation  for 
quality  because  so  rigid  a  guar- 
antee is  placed  upon  them  that 
it  is  necessary  to  maintain  the 
highest  standard  in  the  design, 
material  and  workmanship  of 
their  construction. 

They  are  adapted  to  the  wid- 
est range  of  use,  because  they 
are  regularly  built  in  about  50 
styles,  in  addition  to  special 
styles  designed  for  unusual  re- 
quirements. 


Catalog  1352  describes  them. 
Write  for  your  copy. 


The 

American  Well  Works 

General  Office  and  Works: 
AURORA,  ILL. 

Chicago  Office: — 

First  National  Bank  Building, 

Special  Canadian  Dealers 
R.  H.  Buchanan  &  Co.,  Montreal. 

Gorman,  Clancy  &  Grindley,  t,td., 
Edmonton  and  Ca'gary. 
B.  C.  Equipment  Company. 
Vancouver.  B.  C. 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the    "Keith''   Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        ^Vrlte  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Messrs,  WALKER'S  LTD.,  259-261  Stanley  St.,  Winnipeg,  Man, 
Messrs,  GORMAN,  CLANCEY  &  GRINDLEY,  LTD,,  Calgary 

and  Edmonton,  Alta, 
Messrs.  ROBERT  HAMILTON  &  CO..  LTD.,  Bank  of  Ottawn 
Bldg.,  Vancouver,  B.  C. 


ELEVATED 

STEEL  TANKS 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  in 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special  de- 
signs for  Municipal, 
Railway  and  Indus- 
trial service. 

Catalogue  No.  15 
sent  upon  request. 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 

Co.,  Ltd. 
50,000  gallons.     149  feet  to  top 
120.000     "         100  feet  to  top 


Pittsburgh-Des  Moines  Steel  Co 

Pittslniigh,  I'a.  New  York  City  Dallai,  Texai 

945  Curry  BIdg.  42  Church  St,  Praetorian  Bldg. 

San   Francisco,  Cal.,  Monadnock  BIdg. 
Havana,  Cuba— Room  65,  Nova  Scotia  Bank  BIdg. 
Canadian  Representatives:  F,  H.  Hopkins  &  Co.,  Montreal,  Que. 

Des-Moines  Bridge  and  Iron  Co. 

Des  Moines,   Iowa,  938  Tuttle  Street. 


McGregor  &  Mclntyre 


Limited 


Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:     1139  SHAW  STREET 
Main  Structural  Shop:  130  ft.  x  400  ft. 

Area  of  Grounds:  Ten  Acrei 

Capacity:  18,000  Tons  Aanually 

Wc  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Ton*  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bari, 
Checkered  Floor  Plates,  etc. 

TELEPHONES  : 
Office  and  Works:  Hillcrest  iei4-1616-l«l« 
Private  exchange  connecting  all  dcpartmaat* 


M 
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High  Explosive  Shells 

can  be  Reamed,  Sized,  Centred,  Tapped,  Etc.,  on  the 

Standard  Canadian 
20  inch  Drill  Press 

It  is  adapted  to  meet  the  seveie  demands  of 
Steel  Manufacturers  and  is  fulfilling-  all  re- 
;::quirements  for  specialized  work. 
It  has  8  feeds  and  3  power  feeds  together 
with  hand  and  lever  feeds. 
Furnished  for  Belt  or  Motor  Drive.  Round 
or  Square  Base. 

Write  for  full  details. 

Canadian  Blower  and  Forge  Co. 

Kitchener,  Ont. 

(Formerly  Berlin) 

St.  John       Montreal       Toronto       Winnipeg  Vancouver 


Cutting  the  Cost  of  Heating  Operations 

The  cost  of  almost  every  operation  requiring 
heat  can  be  reduced.  Forging,  heat  treating, 
enameling,  baking,  drying,  smelting,  cal- 
cining, steam  generating,  etc.,  can  all  be  done 
at  a  smaller  fuel  cost  if  the  radiation  losses 
from  the  furnaces,  ovens,  kilns  and  boiler 
settings  are  cut  down. 

Fully  60%  of  the  fuel  now  being  burned  to 
make  up  for  radiation  losses  can  be  saved  by 


the  use  of 


Metals  Production  Equipment  Company  heat  treating  furnaces 
insulated  with  Nonpareil  Insulating  Brick.  Hess-Bright  Manu- 
facturing Company,  Philadelphia,  Pa. 


Nonpareil   Insulating  Brick 

For  Furnaces,  Ovens,  Boiler  Settings,  etc. 


In  most  cases  this  saving  will  be  enough  to  pay  for  the  cost  of 
installation  of  the  Nonpareil  Brick  in  less  than  a  year — that's  over 
100  per  cent,  on  the  investment.  Moreover,  the  workmen  will  be 
more  comfortable,  which  in  turn  means  increased  production. 

Concerns  like  Bethlehem  Steel   Company,  General  Electric  Com- 


pany, Grasselli  Chemical  Company,  Ford  Motor  Company,  Reming- 
ton Arms  Company,  New  Departure  Manufacturing  Company,  and 
others,  have  tried  Nonpareil  Insulating  Brick  and  are  sending  in 
repeat  orders.  Why  don't  you  profit  by  their  experience  and  use 
them  in  your  plant,  too? 


Full  information   and  large  sample  brick  on  request. 


Armstrong  Cork  &  Insulation  Co.,  Ltd.,  sos  McCiii  Building,  Montreal,  Que. 

Also  manufacturers  of   Nonpareil   High   Pressure   Covering   for   steam  lines,  feed  water  heaters,  etc.,  and  Nonpareil  Cork  Covering  for  drinking 

water  systems. 
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''Maximum  Power  at  Minimum  Cost 


Leading  Points  of  Classes  ^^EL"  and  "FL" 

Ingersoll-Rand  Air  Compressors 

1.  PRICE — They  bring  the  highest  possible  quality  at 

the  lowest  consistent  price. 

2.  CAPACITY — They  have  a  larger  capacity  per  unit 

of  space  than  any  other  small  compressor. 

3.  POWER   ECONOMY  —  Every  horse   power  of 

energy  returns  a  higher  value  in  compressed 
air  than  in  any  other  type  within  their 
range  of  sizes. 

4.  AUTOMATIC  OPERATION  —  Thoroughly  reli- 

able, completely  automatic,  self-regulating 
and  in  every  way  capable  of  taking  care  of 
themselves. 

5.  WEARING  QUALITY  — The  best  material  the 

market  affords  gives  them  the  wearing  quality 
which  makes  them  permanently  profitable. 

6.  TYPE  —  They  embrace  simplicity,  accessibility  and 

suitable  method  of  drive. 

Ask  nearest  office  for  any  information  desired. 

Canadian  Ingersoll-Rand  Company,  Limited 

Commercial  Union  Bldg.,  Montreal,  Canada 

WORKS:   SHERBROOKE,  QUE. 

Sydney        Toronto        Cobalt        Timmins        Winnipeg        Nelson  Vancouver 
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BOX  HANDLES 


M  A  O I  IN 

C  A  N  A  D  A  _ 

DOMINION"  ^ 
WIRE  ROPE 

Marline  Covered  Hand  Crip 


With  the  Marline  Covered  Hand 

Grip 

Lowest  Prices — 

Immediate  Shipment 


The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL,   TORONTO,  WINNIPEG 

Contractors'  Equipment 

The  illustration  shows  STEEL  DERRICK 


Designed  and  built  by  us  for  use  on  the 

WELLAND  CANAL 

When  you  want  an  efficient  plant 
consult  us. 


DUMP  CARS 


all  capacities 


Rock  Drills, 
Pumps, 
Crushers 


Branch : 
108  Mail  Building, 
TORONTO 


T*H*H^9pkili^&&  MONTREAL 
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We  Are  Prepared 
Are  You? 

^  UPPOSING  you  were  to  receive  a  rush  order  for  cement 
—  to  be  delivered  right  away,  what  condition  would  you 
be  in  to  take  care  of  the  order? 

You  know  the  unexpected  sometimes  happens  and  that's 
why  you  should  always  be  prepared. 

The  wise  business  man  is  beginning  to  recognize  the 
importance  of  preparedness — the  greatest  weapon  of  offence 
and  defence  that  the  world  has  ever  known. 

We  are  prepared  to  take  care  of  j/our  orders  for  cement, 
promptly. 

Write,  wire,  or  telephone  your  requirements. 


Alfred  Rogers,  Limited 

28  King  St.  West 

Toronto 


Alphabetical  Index  to  Advertisers,  Page  16      Classified  Directory  to  Advertisements,  Page  6 
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A  Little  Book 
With  a  Big  Message 


To  the  engineers  and  contrac- 
tors of  Canada  belongs  the  credit 
lor  much  or  our  increased  mile- 
age of  Concrete  highways. 

It  is  to  you  that  we  must  look- 
for  that  recommendation  whicli 
will  mean  further  increase  in  the 
mileage  of  concrete  pavements. 

It  is  you  who  must,  render  the 
verdict  which  shall  decide  whe- 
ther Canada's  cities  and  towns 
shall  be  linked  together  in  one 
vast  net-work  of  good  roads. 

With  you  rests  the  choice  as 
to  whether  we  are  to  have  roads 
that  become  a  handicap  and  a 
burden — or  Concrete  roads  which 
will  be  a  magnificent  asset. 


WHILE  not  published  pri- 
marily for  contractors  and 
engineers,  the  "Concrete 
Road  Book"  has  been  found  by 
many  members  of  the  engineering 
profession  and  the  contracting  busi- 
ness to  contain  facts  of  great  value 
to  them. 

^Any  one  who  has  not  seen 
this  book  should  write  for  a  copy 
at  once— for  in  it  is  found  the 
latest  and  most  authentic  inform- 
ation on  Concrete  as  appjied  to 
road  building. 


Only  a  practical  man  can  iiiliy 
appreciate  the  superiority  y_A 
Concrete  for   road  building. 

To  the  layman,  any  road  is  a 
good  road  if  it  will  bear  traffic — 
even  temporarily. 


To  the  engineer  or  contractor, 
the  only  good  road  is  the  road 
that  provides  the  best  surface 
for  traffic  at  the  lowest  cost  per 
year  of  satisfactory  service. 


A  Concrete  Pavement  not  only 
fulfills  this  engineering  ideal,  but 
furthermore  is  lower  in  first  cost 
than  any  other  pavement  of 
equivalent  durability. 


The  "Concrete  Road  Book"  will  be  sent  free  of  charge 
to  anyone  who  writes  for  it. 


CANADA   CEMENT   COMPANY,  LIMITED 

5  Herald  Building  MONTREAL 
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^  For  more  than  half  a  century  we  have 
been  manufacturing  rubber  goods  of  every 
description.  We  have  learned  to  know 
'^what's  what"  in  rubber  goods  for  the 
Contractor  and  Builder  and  can  satisfy 
every  demand  from  whatever  source  it 
may  come. 

^  No  matter  what  the  rubber  need  may 
be,  you  are  guaranteed  reliable  quality 
when  it  bears  the  mark  or  brand  of  the 
Dominion  Rubber  System. 

^  Back  of  all  is  the  attention  we  give  to 
prompt  and  satisfactory  deliveries.  In 
that  respect  you  have  a  service  that  is  not 
equalled  within  your  reach. 

Put  us  to  the  test.    Write  our  nearest  branch  and 
see  how  we  aim  to  please  and  serve  the  trade. 

Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office:  Montreal,  P.  Q. 

Branches  at  Halifax,  St.  John,  Quebec,  Ottawa,  Toronto, 
Hamilton,  Brantford,  London,  Kitchener,  North  Bay,  Fort 
William,  Winnipeg,  Brandon,  Regina,  Saskatoon,  Edmonton, 
Calgary,  Vancouver  and  Victoria. 


4 


January  lull 


"BEATTY" 

Hoisting  Engines^ 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 

H.E.  PLANT  1790  St.  James  Street,  Montreal,  Que.        — Agkntb—        ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

E.  LEONARD  &  SONS  St.  John,  N.  B.  KELLY-POWKLL  LTD  MoArthur  Bldg.  Winnipegr.Man. 


Work  of  this  kind  calls  for    ependability— "Beatty"  Hoists  furnish  it. 


LONDON  Batch  Mixer 

LOOK  HOW  HIGH  THE  SKIP  RAISES!  Not  necessary 
to  pound  the  bottom  out  of  the  skip  in  order  to  charge  the  drum. 

London  Batch  Mixers  are  Built  to  Last  a  Life  Time.  They  will 
produce  a  Batch  of  Concrete  every  Sixty  Seconds.  A  Creamy, 
Smooth  Mixture.   Just  what  your  Engineer  is  looking  for. 

Why  two  thousand  in  use?  Because  every  Mixer  sold  sells 
ten  more. 

We  make  Twenty-three  different  sizes  of  Mixers.  Send  for 
Catalogue  No.  1. 


CHAMPION  HOIST 

Direct  connected.  No  lost  power.  Built  very  strong.  A  high 
grade  hoist  at  a  moderate  price.  We  make  a  full  line  of  Hoists, 
both  Gasoline  and  Steam. 

Send  for  Catalogue  No.  23,  stating  requirements. 

London  Concrete  Machinery  Co.,  Limited 

LONDON,  ONTARIO 

Branches  and  Agencies  in  every  large  City  in  Canada. 
World'  •  Largest  Manufacturerg  of  Concrete  Machinery  and  Cement  Working  TooU 
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ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections  are  a  specialty 
with  us.  We  also  manufacture  culvert  pipes,  inverts,  flue  linings,  stove  linings, 
fire  bricks,  locomotive  blocks,  gulley  traps,  range  bricks,  cupola  linings,  wall 
coping  and  all  kinds  of  vitrified  and  fire  clay  goods.  Prompt  shipments  on  all 
goods. 

Vitrified  Hollow  Building  Blocks 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :   St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRH  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Granite  Veneered  Cement  Blocks 


By  our  Cast  Stone  System  you  can  make  waterproof  hollow  cement  building  blocks  with  granite  veneered  facing, 
eilher  rock  or  smooth,  at  no  greater  cost  than  for  an  inferior  product  made  by  any  other  method. 

We  can  eliminate  cement  block  competition  in  your  territory  for  you.  Our  new  multiple  moulds,  together  with 
new  patented  ideas  in  Cement  Block  Construction,  arc  revolutionizing  the  industry.  They  are  enlarging  "the  uses  of 
this  building  material.    They  are  proving  big  money-makers  for  contractors  wherever  introduced. 

Write  for  big  free  catalogue  to-day,  giving  complete  details  of  construction  and  price  of  equipment. 

Cast  Stone  Block  &  Machine  Co.,  Ltd.,  Windsor,  Ont, 
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Air  Compressor* 

Can.   Inscr»oll-R«nd  Co.,  I.ttl. 

Aluminium 

Spiclmann  Aecncics  Kcgil. 

Air  Hoisti 

Canadian  Ingcrsoll-Kand  Co. 
Noitlicrn  Crane  Works 

Architectural  Iron  Works 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Architectural  Terra  Gotta 

Toronto  Plate  Glass  linp'tg.  Co. 

Ash  Hoists 

Gillis  &  Geogliegan 

Asphalt 

Asphalt  &  Supply  Company 

Auto  Cranes 

llyers  Machine  Co.,  John  F. 

Blast  Hole  Drills 

Hopkins  &  Co.,  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 
Can.  IngersoU-Rand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  13.  F. 


Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boiler  Inspection 

Trades   and    Labor    Branch,  De- 
partment of  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Bricks 

Sun  Brick  Company 

Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 

Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesSloines  Steel  Co. 
Structural  Steel  Company 

Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 

Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited  ■ 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


Casements 

Trussed  Concrete  Sleel  Co. 

Cedar 

B.  C.  I.un\bcr  Comniissioiior. 

Cement 

Alfred  Rogers,  Limited 
Brilnell  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement  Gun 

Cement  Gun  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co. 
Paterson  Mfg.  Company 

Centrifugal  Pumps 

Boving  Hydraulic  &  Engineering 

Company 
Canadian  Ingersoll-Rand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  Bridge  &  lion  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 
Armstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  &  Machine  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Concrete  Chimneys 

Pelletier  &  Fils,  Edouard 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company  

f,  I :  J ;  .i  .■!,*•!«(  u.iu.'na 

Concrete  Mixers  and  Appliances 

Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Mussens  Limited 

^  Concrete  Sewer  Pipe 

Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

Gray  Construction  Co.,  John  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 

Beatty  &  Sons,  M. 

Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

Sturtevant  Co.  of  Can,,  Ltd.,  B.  F. 

Core  Drills 

Can.  IngersoU-Rand  Co.,  Ltd. 

Corrugated  Iron 

Metallic  Roofing  Company 
Pedlar  People  Limited 

Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 

Crushed  Stone  and  Granite 

Canada  Crushed  Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Hagersville   Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 


Crushers  (Stone  and  Rock) 

Goodwin  ,Barsby  &  Company 
London  Concrete  Machinery  Co. 
Mussens  Limited 

Culverts 

Pedlar  People 

Cutting  and  Welding  Plants 
Prest-O-Lite  Company,  Inc. 

Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and  Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern   Crane  Works 

Douglas  Fir 

B.  C.  Lumber  Commissioner 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges  * 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Drills  " 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 

Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 

Dump  Cars,  Wheels,  etc. 

Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 

Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturteyant  Co.  of  Can.,  Ltd.,  B.  F. 

Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Light  Systems 

Lister  iSt  Company,  R.  .\. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

-Spielmann  Agencies  Regd. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Northern  Crane  Works 
Ttirnbull   Elevator  Company 

Enamelled  Brick 

American  Enamelled  Brick  & 
Tile  Company 

Engines 

Canadian  Blower  and  Forge  Co. 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
Lister  &  Company,  R.  A. 
McDougall  Caledonian  Iron  Wks, 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 

Heller  &  Brightly 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co, 
Sheldons  Limited 

Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co, 

Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd..  B.  F, 

Ferro-Concrete  Chimneys 
Pelletier  S:  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  St 
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Burlington  5teel 
Co.,  Ltd. 

Hamilton,  Canada 

STEEL  BARS 

For 

Concrete  Reinforcing 

Rounds,  Flats,  Plain  Squares, 
Twisted  Squares 

We   furnish   Rail  Carbon  Steel  Bars 

minimum   Elastic  Limit,  50,000  lbs.   per  • 
Square    Inch,    in    strict    accordance  with 
"American  Society  of  Testing  Materials," 

specification. 

Increased  Physical  Properties  of  our 
product  allow  use  of  less  Tonnage. 

Bars  bent  to  shape  for  BeamSj 
StirrupSy  Etc. 

Prompt  Shipment 


jaiuiar^'  J'.ilT 
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Flooring  Materials 

Armslrong  Cork  Company 

Fuel  EcoDomiiers 

Stiirlcvanl  Co,  of  Can.,  l.til  .  I" 

ForRC* 

Canadian  Ulowei  nml  Toigc  Co. 
Slielclons  l.iniltcil 

Gas  Engines 

lloold,  Shapley  &  Muir  Co. 
l.i>t<;i   &  l"on>pnny.  K.  .\. 

Gasoline  Engines 

liovinc  llyiliaulic  &  Engineering 

Company 
C.oold.  Sliaplcy  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Ontario  Wind  Kiigine  &  Pump 

Company 

Class 

Luxfer  Prism  Company 

Toronto  Plate  Glass  Imp'tg  Co. 

Governors 

Uoving  Hydraulic  &  Engineering 
Company 

Hammer  Drills 

Canadian  IngersoU  Rand  Co. 

Heating  Apparatus 

("anadian  Blower  and  Forge  Co. 

Shcldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Heat  Insulating  Materials 
Armstrong  Cork  Company 


High  Pressure  Pipe  Lines 

Pitlshurgh  Valve,  Foundry  X- 
Construction  Company 

Hoists,  Electric 

Norllicrti  Cr;iiu-  Works 

Hoisting  Apparatus 

licatly  &  Sons,  M. 

Canadian  1  ngersolI  Kaiul  Co. 

fJillis  &•  C.coghcKan 

Goold.  Shaplcy  &  Muir  Co. 

London  Concrete  Mnchincry  Co. 

Marsh  &  TTenthorn 

Mussens  Limited 

Northern  Crane  Works 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Lfopkins  &  Company,  F.  H. 
Marsh  &:  Hcntliorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  S:  'Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
Cartsliore-Thompson    Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 

Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laljoratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 
National  Steel  Car  Co. 


Interior  Finish  and  Doors 

Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 

Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 
Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 

Motor  Trucks 

National  Steel  Car  Company 


Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 


Ornamental  Iron 

Dennis  Wiie  &  Iron  Works  Co. 


Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co, 

Paints  and  Varnishes 

Brandram-IIenderson  Co. 
Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 

Patents 

Shipman,  Harold  C. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  &  Wood) 
Boving  Hydraulic  &;  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore  Thomson  Pipe  Co. 
National  Iron  Works 

Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


THE  BYERS  AUTO-CRANE 

UNLOADS  CARS-EXCAVATES-DRIVES  PILES 
A  Lighter,  Simpler,  Cheaper,  Locomotive  Crane 


Photograph  shows  Auto- 
Crane  owned  bv  Bate-Mc- 
Mahon  Co..  Ottawa,  On- 
tario. This  machine  exca- 
vated for  Administrative 
Buildings  and  unloaded 
cars  at  Camp  Borden,  On- 
tario. 

Write  us  for  detailed  in- 
formation and  piiotos  of 
applications  of  the  Auto- 
Crane.  Tell  us  your  dig- 
ging and  unloading  pro- 
blems. 


Also  manufacturers  of  Steam,  Gasoline  and  Electric  Hoisting  Engines,  Derrick  Irons, 
Sheaves,  Blocks,  Material  Elevators,  etc. 

THE  JOHN  F.  BYERS  MACHINE  CO.,  syc.J'oJe  s..  Ravenna,  Ohio 
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QUAUTY 


SERVICE 


•yHE  leader  in  every  industry, 
to  maintain  his  lead,  must 
safeguard  the  quality  of  his 
products.  —  Rigid  inspection 
and  careful  supervision  are 
important  factors.  —  To  pro- 
ducts of  iron  and  steel  this 
principle  applies  with  tremen- 
dous force.  —  It  means  safety, 
security  and  stability.  — We 
safeguard  the  quality  of  our 
products,  believing  quality  will 
be  recognized  long  after  the 
price  is  forgotten. 


f  \  U  R  customers  must  be 
served.  One  of  the  domi- 
nating factors  in  any  success- 
ful business  is  Service. — We 
succeed  only  through  the  good 
will  and  good  wish  of  the 
people  we  serve. — This  thought 
permeates  our  entire  Organiza- 
tion, from  the  President  down. 
— Our  employees  feel  the  sense 
of  responsibility  this  principle 
implies ;  and  each  one  directs 
his  efforts  to  maintain  the  high 
standard  of  service  we  aim  to 
render. 


The 


STEEL  COMPANY 


of 


CANADA 

Limited 

HAMILTON       -        -  MONTREAL 


to 
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PtnciU  (Lead) 

American  I.cad  Pencil  Company 

Perforated  MetaU 

Canada  Wire  &  Iron  Goods  Co. 

Pile  Driving  Machinery 

Hcattv       Sons.  M. 
I'anailian  InKeisoll-Rand  Co. 
Ilopkinj  &  Company.  K.  11. 
Mai5h  &  llcnihorn,  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh   Valve,   Foundry  & 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtcvant  Co.  of  Can.,  Ltd.,  B.  F. 

Plaster 

Britnell  &  Company 

Plug  Drillers 

Canadian  Ingersoll-Rand  Co. 

Pneumatic  Machinery 

Canadian  Ingersoll-Rand  Co. 

Power  Engines 

Boving  Hydraulic  &  Engineering 

Company 
Inglis  Company,  John 


Pumps  and  Pumpiii^  Macliincry 
American  Well  Works 
Realty  &•  Sons,  M. 
Boving  Uydvaulic  &  Engineering 

Company 
Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll-Rand  Co. 
Cook,  A.  D. 
Harling  Bros. 

Hopkins  &  Company,  F.  11. 
Inglis  Company,  .lolin 
Mcnoiigall  Caledonian  Iron  Wks. 
dntario   Wind   Engine    &  Pump 

Company 
Waterous  Engine  Works  Co. 

Quarry  Machinery 

Canadian   Ingersoll-Rand  Co. 
Hopkins  &  Company,  F.  H. 
Goodwin,  Barsby  &  Company 

Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
Dominion  Iron  &  Wrecking  Co. 
Gartshore,  John  J. 
Hopkins   &   Company,   F.  H. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Reinforcements.  Concrete  &  Steel 

Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
-Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  -Steel  Co. 


Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Koad  Machinery 

Hopkins  &  Company,  F.  H. 
Walcrous  Engine  Works  Co. 

Roofing  Material 

Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 

Rubber  Goods 

Can.   Consolidated  Rubber  Co. 
~  Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Scrap  Iron 

Dominion  Iron  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  &  Company 

Sewer  Pipe 

Britnell  &  Company 
Canada   Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National   Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  _  Ltd. 

Shingles 

B.  C.  Lumber  Commissioner 

Shovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Spruce 

B.  C.  Lumber  Commissioner 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co.  • 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines   Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 

Canadian  Blower  and  Forge  Co 

McAvity  &  Sons,  T. 

Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can,,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continued  on  page  14) 
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Crushed  Stone  for  Macadam  Roads 


Macadam  Roads 
must  be  built 
of  a 

TOUGH 
STONE 

that  will  cement 
WE  HAVE  IT. 


The  Hagersville  Contracting  Company,  Limited 

HAGERSVILLE,  ONT. 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^^^^ 
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Westinghouse,  Church,  Kerr  &  I  inrlc^t)    /^vce>nu]  Clarence  W.  Noble, 

Co.,  Inc.,  Contractors.  LdllUSay   rtriCIIdl  Engineer. 

Yes !  Censored 

We  had  a  very  good  picture  of  the  new  Arsenal 
at  Lindsay  to  use  in  this  advertisement,  but  the 
censor  objected.     The  picture  showed 

Denison  Interlocking  Tile 

in  this  great  new  Arsenal.  This  material  was 
chosen  in  competition  with  other  building  mater- 
ials because  of  the  great  savings  it  effected  in 
time  and  money. 

Ask  us  for  particulars  and  prices 
on  this  economical  building  material 

SUN  BRICK  CO.,  LIMITED 

Toronto  Street 

Toronto     -  Ontario 
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LISTER-BRUSTON 

Automatic  Electric 

LIGHTING  SYSTEM 

tor  Country  Houses,  Hotels,  Summer  Cottages 
and  for  Town  Lighting 

entirely  automatic 
STARTS  ITSELF    STOPS  ITSELF 


LISTER  GAS  and  GASOLENE  ENGINES, 
PUMPING  SYSTEMS,  ETC. 
AVERY  TRACTORS  IN  SIX  SIZES. 

Catalogue*  on  application  to 

R.  A.  Lister  &  Co.,  Limited 

TORONTO 

Winnipeg    Quebec    St.  John.N.B — Works  Dursley,  Eng 


FOR  SALE 

1—85  ton  Marion  Steam  Shovel 
1-Model  60  " 
1    Model  50  " 
1- Model  31  " 

5  Porter  Dinkeys  25  ton  Standard 
Gauge 

60  K.  &  J.  6  yard  Dump  Cars 


W.  FRASER 

83  Craig  St.  West- 

MONTREAL 


The  Maritime  Bridge 

Company,  Limited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


Angl 


44— G"  X  S'/t' 
•20— Q"  X  S'A' 
29—6"  X  S'A' 


es 

Vt"  —60' 
11/16"— 60' 
H"  —60' 


Flange  Quality  Steel 
Circles 


Bars 


no— 

20—10" 
20—10" 
10—11" 
9—  8 
2—10 


10—  1" 
19-1^' 

15—  IK' 
2—2" 
7—2" 

16—  2K' 
25— 2J4" 

4—3" 

11—  35^" 

17—  4" 
10—4" 

1—4'A" 

4—5" 

9—5" 


X  'A"    —30'  0' 

X  %"    —30'  0' 

X  5/16"— 30'  0' 

X  5/16"— 20'  0' 

X  H"    —30'  0' 

X  9/16"— 22'  0' 


10—36" 
9^4" 
7—48" 
X—H" 
5^8" 
2—61" 

1—  64" 

2—  48" 
2—61" 
1—67" 


3/8" 

3/8" 

3/8" 

7/16" 

7/16" 

7/16" 

7/16" 

1/2" 

1/2" 

1/2" 


Channels 


1" 
I'A' 

2" 
2" 
2/2' 
2'A' 
4" 
4" 
4" 
4" 
3'A' 
3" 
4" 


Tees 

1/8" 

1/4" 
1/4" 
1/4" 
5/16' 
5/16' 
3/8" 
3/8" 
3/8" 
3/8" 
1/2" 
7/16' 
1/2" 
1/2" 


24—12"  at 
74—15"  at 


30  lb.— 60' 
33  lb.— 36' 


0" 

lO'A' 


—25'  0" 

—25'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—50'  0" 

—50'  0" 

—50'  0" 

—50'  0" 

—40'  0" 

—50'  0" 

—50'  0" 


4— 211/16 
1—2-11/16 
1—4 

2^-1/16 

1—4-1/8 

1^-1/16 

1—4-1/16 

1—4-1/16 

7—5 

1—5 

1—5-1/16 
1—5-1/16 
3—5 
1—5 


I  Zees 

X  3  X 
X  3  X 
X  3-1/16  X 
X  3-1/8  X 
X  3-3/16  X 
X  3-1/16  X 
X  3-1/16  X 
X  3-1/16  X 
X  3-1/4  X 
X  31/4  X 
X  3-5/16  X 
X  3  5/16  X 
X  3-1/4  X 
X  3  -1/4  X 


3/8  —48' 
3/8  —  8' 
1/4  —25' 
5/16—23' 
3/8  —11' 
1/2  —40' 
1/2  —41' 
1/2  —11' 
5/16—60' 
5/16—15' 
3/8  —50' 
3/8  —44' 
1/2  —50' 
1/2  —14' 


0" 

11" 

8" 

10" 

5" 

0" 

9" 

4" 

0" 

2" 

0" 

7" 

0" 


Oftice  and  Plant,  NcW  GlaSgOW,  N.  S. 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices : 


Transportation  Bldg.,  MONTREAL 


Quebec 


St.  John  N.B. 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,  Office  North  Eveningrs.  North  2107 


The  Ideal  House  Wire 

should  be  good  enough  for  the  most  costly  buildings 
and  cheap  enough  for  the  most  modest  structures. 

"Sterling"  N.E.C.  Rubber  Insulated  Wire 

is  a  high  grade  general  purpose  wire  which  is  used 
in  enormous  quantities  in  all  classes  of  buildings. 
Samples  and  prices  on  request. 

Standard  Underground  Cable  Co.  of  Canada 

Hamilton,  Ont.  Limited 

Montreal,  Que.         Winnipeg,  Man.         Seattle,  Wash. 


Mueller  Tapping  Machine 


BY  an  entirely  new  feature,  found  only  in  our  machine 
you  can  tap  water  mains  under  pressure  with  very  little 
exertion.  We  have  sold  hundreds  of  these  machines 
to  corporations  and  private  companies  all  over  Canada  and 
every  machine  has  given  the  best  satisfaction.  We  might 
refer  you  to  users  in  your  part  of  the  country,  if  you  are  in- 
terested. 

We  also  make  a  complete  line  of  waterworks,  gas 
works,  and  plumbing  brass  goods.  All  tested  under  200, 
lbs.  hydraulic  pressure  and  fully  guaranteed. 


H.  Mueller  Mfg.  Co.,  Limited 

SARNIA  -  ONTARIO 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 
Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
Office-M  4515-M  4516      Residence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


WOODEN  PIPE 


Wire  wound  wood  stave  pipe,  2  in.  to  24  in.  diameter.  Con- 
tinuous  wood   stave   pipe,   any   diameter  required. 

CANADIAN  PIPE  CO,  LIMITED 

Established  1904  New  Factory  Erected  1910 


Kqiiippcd     witli  tlie 
inin'Iiiitc   ilrivcn   by  a 
Gua  ranteed. 


most  llp-to-date  machinery.  Every 
separate  electric   motor.  Satisfaction 


Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


Steel 

Burliiii^tuii   Steel  Company 
I^ominion  lion  &  Wreckintj  Co. 
Hopkins  &  Company,  F.  II. 
Steel  Company  o(  Can.,  Ltd 

Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Hopkins  &  Company,  T.  11. 
Steel  Company  of  Canada,  l.ld. 

Steel  Castings 

nonunion  Steel  l  ouiuli  y  L  o. 

Steel  Pipe 

Can.  Chicago  Itridtjc  &  Iron  Wks. 

Steel  Plate  Construction 

W'alerous  Engine  Works  Co. 


Stone 

HritncU  &  Company 
Hagersville  Contracting  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 


Structural  Iron  and  Steel 

Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 

Iron  Works 
Structural  Steel  Company 

Surveyors'  Instruments 
Heller  &  Brightly 


Swin);in)>  Gears 

Dake  Engine  Company 

Tanks  and  Steel  Pipes 

Can.  Cliicago  Bridge  &  Iron  Co. 
(lould,  Shapley  &  Muir  Co. 
Inglis,  John 

Manitoba   Bridge  it   Iron  Works 
.Marsh  &  Ilenthorn 
Mcnougall  Caledonian  Iron  Wks. 
Mackinnon,   Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 

Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &  Gcoghegan 

Testing  and  Inspecting  Bureau 
Iliuit  &  Company,  Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 

Tractors 

Lister  it  (  onii.iany,  R.  .\. 

Turnbuckles 

Canadian  Billings  &  Spencer 
Limited 


Valves 

Canada  Iron  Foundries 
■  Gartsliore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvily  &  Sons,  T. 
Pittsburgli    Valve,    Foundry  & 

Construction  Company 
Dunlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Shcldons  Limited 
Sturtcvant  Co.  of  Can.,  Ltd.,  B.  F. 

Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Tiffin  Wagon  Company 

Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson   Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 

Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest-O-Lite   Company,  Inc. 

Welding  and  Cutting  Plants 
Prest-O-Lite    Company,  Inc. 

Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford    Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 

Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


More  Daylight  —  Less  Accidents 

Avoid  the  risk  of  accidents  that  are  due  to  bad  light  by  whiten- 
ing the  walls  and  ceilings  of  your  factory.  Poorly  lighted  rooms 
can  be  greatly  brightened,  fairly  bright  areas  can  be  made  better 
still  by  the  use  of 

Factory  Enamel  White 

which  can  be  applied  with  the  ease  of  ordinary  paint.  It  is  dur- 
able, washable  and  does  not  scale  or  turn  yellow.  Decidedly 
economical,  and  a  first  class  investment  because  it  helps  to  pro- 
tect your  workers. 


Read  the  Booklet  we  have  prepared  on  it. 
Free  for  the  asking. 
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Heart  Shape  Mixers 

(Made  in  Canada) 

Noted  for  rapid  and  thor- 
ough mixing  of  concrete. 
Guaranteed  to  do  the 
work.  1917  Models  now 
ready  witli  all  latest  im- 
provements tliat  brains 
can  devise. 

Write  for  Catalog  E  and 
Special  Offers. 


Reputation 
of   over  5,000 
used  in  Canada 


Improved  Concrete  Machinery 

(Made  in  Canada) 
Crushers,  Rolls,  Brick,  Block,  Tile  Machines,  Hoists,  Mi.KCrs,  Road 
Pavers,  Screens,  Dump  Cars,  etc.     Full  line  of  Contractors'  Ma- 
chinery and  Builders'  Supplies,  etc. 

Hoists 

.(Made  in  Canada) 

Equipped  with 
Gas,  Steam  or 
Electric  Power. 
Mounted  on  trucks 
or  skids. 

We  can  save  you 
money  on  your 
Hoisting  Outfit. 
Write  for  our 
Special  Offers. 

WETTLAUFER  BROS.,  LIMITED 

178  Spadina  Ave.,  TORONTO,  ONT. 

Branches  — Montreal,  Halifax,  Vancouver,  Winnipeg 


EXPANSION 


The  ideal  joint  for  every 
need.  Equally  effective  and 
economical  in  time,  labor, 
and  expense,  whether  the 
ob  be  street  work,  road 
building,  or  concrete  con- 
struction. 

Elastite  consists  of  a  heavy  body  of  special  as- 
phalt compound  between  two  layers  of  high-grade 
asphalt  felt.  Comes  to  the  job  in  strips  ready  for 
use.  Eliminates  entirely  the  old  method  of  pouring 
the  joint  and  then  returning  to  remove  spacing 
strips.    Expands  or  contracts  with  the  road  material. 

Thousands  of  feet  of  Elastite  have  been  used  by 
the  State  Highway  Departments  of  New  York,  Penn- 
sylvania, and  Ohio.  Both  the  Lincoln  and  Dixie 
Highways  are  protected  for  many  miles  by  Elastite 
Joint. 

We  will  take  pleasure  in  furnishing 
you,  on  request,  complete  information 
relative  to  the  use  of  Elastite  on  any  job. 

ELASTITE  DEPARTMENT 

The  Philip  Carey  Company 

TORONTO  MONTREAL 


To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 


from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE  ONTARIO 

'^Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 


N.  B.  The  adjoining  illustration  shows  a  line  of  42-iD.  pipe 
in  a  trench  ready  for  filling. 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


AnuTuan  Lc:ul  I'liuil  (.Dmpaiiy  ... 

American  Well  Works   

An^lins  Liinitctl   •'>ti 

Armstrong  Cork  Company 

Asphalt  &  Supply  Company 

.\nlt  &  Wil>org  Company   ^'^> 

Haines  &  IV-ckovcr   4C 

Barber,  Frank   •'>(■' 

B.  C.  Lumber  Commissioner  

Beatty  &  Sons,  Limited,  M   4 

Black  BuiUling  Supply  Company  . . . 

Blair  Company,  B  

Boving    Hydraulic    &  Engineering 

Company  

Brandram-Henderson  Co   1-t 

Britnell  Company,  Limited   13 

Burlington  Steel  Company   7 

Hvers  Machine  Co.,  John  I""   H 


Canada  Cement  Company   3 

Canada  Crushed  Stone  Corporation 

Canada  Iron  Foundries  Limited  ...  49 

Canada  Wire  &  Iron  Goods  Co   55 

Canadian  Billings  &  Spencer  

Canadian  Blower  and  Forge  Co.  ...  58 
C  anadian   Chicago    Bridge   &  Iron 

Company  

Canadian   Consolidated  Rubber   Co.  3 

Canadian  Ingersoll-Rand  Co  

t^'anadian    Inspection    and  Testing 

Laboratories    56 

Canadian  Office  School  Furniture  Co. 

Canadian  Pipe  Company,  Limited  . .  13 

Canadian  Surety  Company    43 

Carey  Company,  Philip    15 

Carter  White  Lead   59 

t^'ast  Stone  Block  &  Machine  Co.  ...  5 

Cement  Gun  Company    53 

(  hipman  &  Power   5G 

Conduits  Company,  Limited   55 

Cook,  A.  D  

Crushed  Stone,  Limited  ■  13 

Dake  Engine  Company   47 

Darling  Bros.  . . .  .-  

Dennis  Wire  &  Iron  Company  ....  50 

DesMoines  Bridge  &  Iron  Works  . .  57 

Dominion  Concrete  Company   15 

Dominion  Engineering  &  Inspection 

Company     56 

Dominion  Iron  &  Steel  Company  ...  53 

Dominion  Iron  &  Wrecking  Co   13 

Dominion  Steel  Foundry  Co   55 

Dominion  Sewer  Pipe  Company  ...  48 


I  >iiinininn  \\  n  r  Unpc  Co.   60 

l)iinl.i|i   Till.-  vS.  KiililuT  (  nnipany  ... 

E.xeter  Mi'g.  ConiiKuiy   


Foster,  W.  I  

Eraser,  W.  . .  ^   13 


Gartshore,  J olin  J  

Gartshore-Thompson  I'ipc  ik  Foun- 
dry Company   47 

Gent  Company  ...    57 

Gillis  &  Geoghegan  

Goold,  Shapley  &  Muir  Company  . .  55 

Gray  Construction  Co.,  Jolin  V  

Haddin  &  Miles   56 

Hagersville  Contracting  Company..  10 
Hamilton  &  Toronto  Sewer  Pipe  Co. 

Heller  &  Brightly   50 

Hopkins  &  Company,  F.  H   60 

Hunt  &  Company,  Robert  W   56 

Ideal  Concrete  Machinery  Company  50- 

Inglis  Company,  John   45 

Kerr  Engine  Company,  Limited  ....  51 


Lea,  R.  S  

Lister,  R.  A  

London  Concrete  Machinery  Co. 
Luxfer  Prism  Company  


56 
12 
4 


MacKinnon  Holmes  &  Company...  58 

Manitoba  Bridge  Works  Co   18 

Maritime  Bridge  Works  Co   13 

Marsh  &  Henthorn,  Limited   47 

McAvity  &  Sons,  T  

McDougall  Caledonian  Iron  Works 

Company   54 

McGregor  &  Mclntyre    57 

Meaford  Wheelbarrow  Company  ...  50 

Metallic  Roofing  Company    51 

Miller  &  Company,  George  M   56 

Milton  Hersey  Company   56 

Morrison  &  Co.,  T.  A   56 

Mueller  Mfg.  Company,  H   13 

Mussens  Limited   49 

National  Iron  Works   50 

National  Steel  Car  Company  

Neptune  Meter  Company   47 

Noble,  Clarence  W  


NortluTu  C'raiic  Works  . .  . 
Nova  Scotia  .Steel  &  Coal  Co. 


Ormsby  Company,  A.  B   18 

Ontario  Sewer  Pipe  Company  

Ontario  Wind  Engine  &  Pump  -Co.  51 


Pacific  Coast  Pipe  Company   47 

Paterson  Mfg.  Company  

Pedlar  People  

Pelletier  &  Fils,  Edouard  

Pittsburgh-DesMoines  Steel  Co   57 

Pontifex,  Bryan   .56 

Power  &  Son   56 

Prest-O-Lite  Company   59 


Quinlan  &  Robertson 


Reid  &  Brown  Structural  Steel  & 
Iron  Works   .56 

Ric-wiL  Underground  Pipe  Cover- 
ing Company   48 

Rogers  Limited,  Alfred   1 

Rogers  &  Company,  F  

Rogers  Supply  Company  


Sackville  Freestone  Company  

Sheldons  Limited  

Shipman  &  Co.,  Harold  C   56 

Spielmann  Agencies  Regd  

Standard  Clay  Products  Limited  ...  5 
Standard  Underground  Cable  Co.  of 

Canada   13 

Stark  Rolling  Mill  Company  

Steel  Co.  of  Canada,  Limited   9 

Structural  Steel  Company   50 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F. 
Sun  Brick  Company   n 

Toronto  Plate  Glass  Importing  Co. 
Trades  and  Labor  Branch  Depart- 
ment of  Public  Works   40 

Trussed  Concrete  Steel  Co   49 

Turnbull  Elevator  Company  


Vancouver  Wood  Pipe  &  Tank  Co.  50 


Waterous  Engine  Works  Co  

Wells  &  Gray,  Limited   

Wettlaufer  Bros   1.5 

Wynne-Roberts,  R.  O   C6 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterprise 
ing  enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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256th  OVERSEAS 

Railway  Construction 

Battalion 

For  Immediate  Construction  Work  at  the  Front 

Wants  Skilled  and  Unskilled  Labor — Men  accustomed  to  Railway 
Track  Work — Track  Laying — Grading — Bridge  Work,  etc. 


The  Battalion  will  go  to  the  Front  as  a  Unit  by  end  of  March 


Physical  Standards  are  lower  than  called  for  in  Infantry  Battalions  but  pay 

is  the  same — Age  limit  48  years. 

RECRUITING  OFFICES 

Headquarters  for  Ontario— TORONTO 
Capt.  T.  H.  Clarkson  Jones,  6  Wellington  St.  East,  Chief  R.O. 

MONTREAL— 

Major  Lorne  C.  Bond,  c/o  J.  W.  McConnell, 
Dominion  Express  Bldg.,  Montreal. 

HALIFAX— 

Major  G.  P.  MacLaren.  Halifax  Hotel. 

QUEBEC— 

IJc-ut.  lloUiday,  Barracks. 

OTTAWA— 

Lieut.  F.  H.  Williamson,  V)f)  Oneen  St.,  Ot- 
tawa. 

KINGSTON— 

Ser^t.  Bnes,  Recruiting-  Depot. 

LONDON,  ONT.— 

Major  J.        Mm^ton,  "C"  Company  Room, 
Armouries. 

HAMILTON,  ONT.— 

Script.  E.  1).  Ireland,  H  James  .St.  N. 

ST.  CATHARINES,  ONT.— 

Capt.  R.  W.  H.  Palmer,  26  St.   Paul  St., 
Tel.  1333. 

PETERBORO,  ONT.— 

Lienl.  R.  W.  lies,  Emin-ess  T-Iotel. 


STRATFORD,  ONT.— 

Lieut.  R.  Luxton,  Armouries. 

ST.  THOMAS,  ONT.— 

Lieut.  J).  P.Iain,  c/o  153rd  I'attalion. 

WINDSOR,  ONT.— 

Ser^t.  Ilemptliill,  Room  H,  Armouries. 

COBOURG,  ONT.— 

Major  K.  A.  MacNachtan.  Armouries. 

PARRY  SOUND,  ONT.— 

Lance-Corp.  Ham,  c/o  C.N.R.  Ticket  Office, 
Parry  Sound,  Out. 

LINDSAY,  ONT.— 

Lieut.  11.  l'"lliof.  Armouries. 

NORTH  BAY,  ONT.— 

Lieut.  F.  S.  W.  Drumniond,  Uueen's  Hotel; 
also  Sudbury  and  l'".cho  Bav. 

SAULT  STE.  MARIE,  ONT.— 

Lieut.  J.  A.  Foote,  St.  Charles  Hotel;  also 
all  points  between  Sault  Stc.  Marie  and 
Fort  William. 
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A  Very  Special  Service  for  You 

We  are  prepared  to  ship  immediately  your  complete  order 
calling  for 

Reinforcing  Bars  for  Concrete 

medium  steel,  square  cold  twisted,  plain  round  and  square,  ' 
sizes  from  '4  to  I  '/|.  inches.    Lengths  up  to  60  ft.    These  . 
bars  come  to  you  exactly  the  length  you  require.  . 

Will  you  send  for  out  Monthly  Stock  List?   It  is  free  on  request 


This  is  the  way  wind  pressure  tests  your  sash. 


In  the  weather-tight  Ormsby-Lupton  all  members  are  one-piece,  rolled-steel  sections.  The  ventilators  have 
2-point  contact,  which  makes  lasting,  double  weather-proofing.  Strong,  interlocking,  straight-line  joints  resist  cor- 
rosion. 

Write  for  full  information  and  descriptive  literature. 


Associated  with  The  Metal  Shingle  &  Siding  Co.,  Ltd. 
PRESTON       MOXTREAL      WINNIPEG       SASKATOON  VANCOUVER 


THE  A.  B.  ORMSBY  CO. 
Limited  TORONTO 
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A  Need  for  Small  Houses 

AT  a  recent  meeting  of  the  Montreal  Real  Es- 
tate Exchange,  the  members  discussed  condi- 
tions in  the  real  estate  and  building  situation, 
which,  they  declare,  call  for  action  on  the  part 
of  building  contractors  in  that  city.  There  is  appar- 
ently a  strong  demand  for  hotising  accommodation 
which  for  some  reason  is  not  being  met  by  the  build- 
ers. Montreal  can  hardly  be  said  to  have  suffered 
iinancially  or  commercially  by  the  war,  and  there 
should  be  no  tightness  of  money;  indeed,  the  muni- 
tions industry  and  various  other  classes  of  war  work 
have  created  more  favorable  business  conditions  in 
l^astern  Canada  than  had  existed  for  some  time  be- 
fore the  start  of  hostilities,  and  yet  building  opera- 
tions seem  to  have  declined.  Mr.  J.  V.  Desaulnier 
told  the  members  of  the  Exchange  that  $27,000,000  had 


been  spent  on  construction  work  in  Montreal  in  1913, 
whereas  last  year  the  amount  was  $6,000,000.  In  1913, 
he  said,  building  permits  were  issued  for  nearly  5,000 
dwellings  and  tenements,  while  in  1916  less  than  1,200 
were  applied  for,  a  number  not  equal  to  the  year's 
marriages.  Construction  was  not,  therefore,  keeping 
l)ace  with  the  needs  of  the  situation.  He  consequently 
urged  the  immediate  erection  of  a  large  number  of 
moderate-priced  houses  in  outside  districts,  where 
there  is  plenty  of  space,  sun  and  fresh  air,  to  sell  at 
from  $1,000  to  $3,000.  Mr.  U.  H.  Dandurand,  the 
chairman  of  the  Housing  Committee  of  the  City  Im- 
provement League,  also  emphasized  this  shortage  of 
dwellings  for  the  working  classes.  He  stated  that  while 
35,000  men,  mostly  tmmarried  and  living  in  board- 
ing houses,  had  left  the  city  for  overseas  service,  in 
their  places  tens  of  thousands  of  men  with  their  fami-  ^ 
lies  had  come  into  Montreal  from  the  country  to  work 
on  munitions,  with  the  result  that  whole  blocks  that 
were  empty  in  1914  were  now  not  only  filled,  but  had 
a  waiting  list,  and  rents  were  rapidly  increasing. 

*  *  * 

Similar  conditions  to  these  have  been  met  with  in 
other  Canadian  cities  and  towns,  and  in  some  cases 
contractors,  perhaps,  are  not  alive  to  the  situation. 
Many  builders,  no  doubt,  feel  that  it  is  merely  a  spas- 
modic demand  for  dwellings  to  rent  and  that  after  the 
war,  when  numerous  workmen  who  have  gathered  to 
lhe  munition  plants  in  the  cities  return  to  the  country 
or  to  the  smaller  towns,  the  houses  will  be  left  empty 
on  their  hands  with  no  opportunity  for  profitable  sale. 
However,  they  should  not  forget  that  when  the  war 
is  over  there  will  be  thousands  of  soldiers  returning 
from  the  front,  while  it  is  expected  that  there  will  also 
be  a  great  influx  of  foreigners,  who  will  fly  from  the 
desolation  of  Europe  to  find  shelter  on  this  side  of  the 
Atlantic.  This  point  was  emphasized  by  Mr.  Dandur- 
and, who  predicted  a  great  shortage  of  housing  ac- 
commodation after  the  war,  miless  steps  were  taken  to 
relieve  the  situation.  His  advice  to  the  builders  was 
that  they  should  erect  low-priced  houses,  as  muni- 
tion workers  now  earning  $7  a  day  might  receive  only 
$2  a  day  after  the  Avar,  and  would  be  obliged  to  live 
more  humbly. 

*  *  * 

Another  member  of  the  Exchange,  Mr.  Jos.  Ver- 
sailles, offered  an  interesting  suggestion  that  there  be 
a  competition  among  architects  for  plans  of  good 
houses  for  small  holders,  selling  at  from  $1,000  to 
$2,400.  These  would  be  supplied  free  of  charge  to 
all  buyers  of  land,  and  the  architects'  agreeinent  could 
be  printed  on  the  back  of  each  plan.  We  believe  this 
idea  is  worthy  of  consideration,  and  that  a  situation 
such  as  has  n risen  in  Montreal  can  be  handled  more 
efficiently  by  the  co-operation  of  l)oth  architect  and 
contractor. 


Pure  Water  and  the  Public  Health 

Wl'.  publish  in  this  issue  some  c.xlracls  In.m  an 
excellent  paper  by  Mr.  George  A.  Johnsnn.  nf 
New  York,  on  the  subject  of  pure  water  and 
Its  influence  on  public  health.  The  im])ort- 
auce  of  snpplyuig  pure  water  is  quite  as  great  in  Can- 
ada as  i(  is  in  the  United  States.  Outbreaks  of  typhoid 
of  serious  proportions  have  occurred  in  this  country 
and  apparently  the  experiences  passed  through  by 
some  of  the  cities  concerned  do  not  seem  to  have  pro- 
duced a  lasting  effect  on  the  governing  authorities. 
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The  report  of  tlie  International  Joint  Conmiissiiin  con- 
tains abnndant  evidence  of  this. 

Water  is  bein_i;'  drawn  to-dav  Hdiu  sources  which 
have  cansed  acnte  outln-eaks  of  t\phe)id,  and  such  an 
attitude  on  the  part  of  i)iiblic  authorities  is  inconiiirc- 
hensihle.  Sickness,  deaths,  and  disastrous  losses  which 
coiild  he  avoided  hv  the  application  of  uiiuU'rn  c(|ui]) 
nient  denote  either  callousness  on  the  pari  of  the  ad 
ministration  chosen  by  tlie  peo])lo  or  an  entire  lack  of 
appreciation  on  the  part  of  the  public  of  the  true  func- 
tions of  public  service.  A\'ater  should  be  pure.  It 
shoidd  be  the  niedium  bv  which  health  is  jircserved, 
and  not  jeopardized.  Afedical  nion  tell  us  frankly  of 
its  possibilities  for  niakin<^-  inroads  on  their  income, 
l-'atalistic  ideas  belong-  to  the  dark  ases,  when  people 
knew  nothing-  about  the  causes  of  "bowel  troubles," 
but  to-dav,  when  it  has  been  proved  beyond  ([ucstion 
that  iminire  water  is  productive  of  catastrophic  re- 
sidts,  it  is  difficult  to  imderstand  why  the  consumers 
continue  to  tolerate  the  position  and  endure  the  sufifer- 
inqf  and  sorrows.  Once  an  epidemic  has  been  stamped 
out  at  sfreat  expense,  how  often  do  we  see  the  public 
recover  from  its  nervous  asitation  and  quietly  resume 
its  former  attitude  of  relative  indifference  and  unpre- 
paredness  asrainst  further  attacks.  When  epidemics 
recur  the  ag:itation  is  aoain  rife,  onlv  once  more  to 
succumb  to  the  seductive  influence  of  a  false  idea  of 
economy,  or  to  the  promise  that  the  conditions  will  be 
remedied — bv  an  inadequate  precautionary  measure. 

The  pollution  of  w^ater  supply  is  often  intermittent, 
and  this  is  one  source  of  pronounced  danjjcr.  The  In- 
ternational Joint  Commission  referred  to  "the  inter- 
mittencv  of  serious  pollution  wherein  lies  the  .threat 
menace  to  water  supplies."  It  also  stated  that  "it  is  a 
well-known  fact  that  disaster  on  a  lars^e  scale  may  be 
the  result  of  pollution  which  occurs  at  infrequent  in- 
tervals." It  is  preciselv  such  conditions  that  have  to 
be  cruarded  aq-ainst.  It  will  avail  nothing-  to  wring 
one's  hands  in  aneuish  when  the  disaster  is  upon  us, 
and  declare  w^ith  thankfulness  that  such  a  thins:  seldom 
occurs,  or  declare  that  it  should  not  occur,  and  that  the 
culpability  of  the  transa^ressors  should  be  exposed  and 
pimished.  The  remedy  lies  with  the  public,  for  the' 
administrators  are  what  the  people  require — aggressive 
or  comnlacent,  proeressive  or  retrogressive,  good,  bad, 
or  indififerent.  If  the  public  insists  on  efificiency  it  will 
get  it.  but  if  it  is  satisfied  with  a  lackadaisical  method 
of  administration,  that  also  will  be  forthcoming,  with 
its  inevitable  dire  consequences.  Bananas  cannot  be 
grown  on  cabbage  stalks  nor  can  a  high  standard  of 
public  health  be  established  on  an  impure  water  sup- 
ply. Mr.  Johnson  does  well  in  directinp-  attention  to 
the  value  of  pure  water,  and  we  commend  his  article  to 
the  consideration  of  those  who  have  water  supplies 
tmder  their  control. 


Regina  Branch,  G.S.G.E.  Extends 
Activities 

The  Regina  Branch  of  the  Canadian  Society  of 
Civil  Engineers  recently  held  an  important  reorganiza- 
tion meeting  at  Avhich  it  was  decided  to  take  steps 
to  extend  the  scope  of  this  branch  so  that  it  shall  in- 
clude all  members  of  the  engineers  in  the  province  of 
Saskatchewan.  The  same  steps  were  taken  some  lit- 
tle time  ago  in  the  province  of  Manitoba.  The  sec- 
retary of  the  Regina  Branch  has  furnished  the  follow- 
ing report  of  this  meeting : — 

"It  has  been  felt  for  some  time  by  the  members 
of  the  Canadian  Society  of  Civil  Engineers  residing 


in  Saskatchewan,  that  a  closer  co-operation  is  neces- 
sar\-,  also  a  centre  for  the  profession  of  easier  access 
1(1  tiiem  than  the  headquarters  of  the  parent  society 
which  is  at  Montreal.  With  the  unanimous  consent 
of  all  members  in  this  province  it  is  suggested  to  ex- 
tend the  scope  of  the  Regina  Branch  of  tlie  Canadian 
.Society  of  Civil  Engineers  to  include  all  members  of 
the  en'gineering  profession  in  Saskatchewan  and  change 
the  name  to  read  "Saskatchewan  Branch." 

"An  organizing  meeting  was- held  at  Regina,  which 
elected  Messrs.  L.  A.  Thornton  and  J.  N.  deStein,  as 
chairman  and  secretary  respectively,  pro  tem ;  a  Nom- 
inating and  (Organizing  Committee  of  five  was  also 
elected,  including  Messrs.  L.  A.  Thornton  and  H.  S. 
Carpenter,  Regina ;  G.  D.  Mackie,  Moose  Jaw ;  C.  J. 
Yorath,  Saskatoon,  and  R.  W.  Ross,  Melville.  This 
committee  will  convene  in  the  very  near  future,  at 
which  time  the  future  organization  and  the  outlines  of 
the  general  policy  of  this  Branch  will  be  fully  decided 
upon,  after  sanction  of  the  Council  of  the  parent  society 
at  Montreal  has  been  obtained." 


Munitions  Industry  Growing 

Some  idea  of  the  tremendous  growth  of  the  muni- 
tions industry  and  war  work  in  Canada  may  be  gath- 
ered from  statements  recently  made  by  Mr.  J.  W.  Fla- 
velle,  chairman  of  the  Imperial  Munitions  Board,  in  a 
speech  before  the  Women's  Canadian  Club.  Author- 
ized expenditures,  he  said,  including  those  already 
made,  totalled  $200,000,000,  and  operations  had  been 
carried'  out  in  600  factories,  located  in  every  province 
with  the  exception  of  Prince  Edward  Island.  Over 
400,000  men  and  women  were  enaged  in  these  factories. 
He  also  added :  "We  are,  at  the  moment,  constructing 
factories  for  the  manufacture  of  various  munitions. 
One,  commenced  a  few  weeks  ago,  will  cost  $2,250,000, 
and  another  we  hope  to  complete  in  thirty  davs,  using 
900  men  in  the  building,  will  cost  about  $2,000,000.  An- 
other Ave  decided  to  erect  a  few  days  ago,  and  which 
we  hope  to  complete  by  midsummer,  is  estimated  to 
cost  $1,750,000.  A  series  of  factories  in  connection  with 
the  proposed  establishment  of  airoplanes  will  entail  an 
expenditure  of  between  ten  and  fifteen  millions." 


The  Engineer's  Future 

Mr.  N.  D.  Baker,  Secretary  of  War  for  the  United 
States,  in  a  recent  address,  stated  his  belief  that  engi- 
neers are  going  to  be  a  vastly  important  factor  in  in- 
dustrial and  commercial  undertakings  in  the  next 
eight  or  twelve  years.  The  following  sentence  or  two 
from  his  address  shows  the  important  position  which 
he  believes  engineers  will  occupy:  "The  engineer  is 
going  to  take  his  place  alongside  of  the  politician  in 
making  possible  the  vast  extension  of  activity  in  our 
country.  I  find  in  my  observations  in  the  War  Depart- 
ment that  war  is  becoming  more  dependent  on  engi- 
neering than  on  the  contributions  of  any  other  science." 


The  Joint  Committee  of  Technical  Organiza- 
tions (Ontario  Branch)  is  sending  out  letters  to 
some  2,000  technical  men,  explaining  in  detail  the 
organization  and  the  aims  of  the  committee. 
Every  technical  man  in  the  Province  of  Ontario 
who  does  not  receive  such  a  letter  during  the 
week  ending  Feb.  3  is  requested  to  communicate 
immediately  with  the  secretary.  Room  910,  Excel- 
sior Life  Building,  Toronto. 
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The  Canadian  Arsenal  at  Lindsay 

Will  be  a  Permanent  Source  of  Supply  for  Rifle  Ammuni- 
tion— Work    Proceeding   Rapidly — Construction  Methods. 


T H  I'2  small  arms  ammunition  factory  at  Lindsay', 
Ont.,  is  to  be  for  the  Dominion  of  Canada  a 
permanent  source  of  supply  of  rifle  ammunition 
of  dependable  quality.    It  is  designed  and  will 
be  equipped  to  manufacture  300,000  British  .303  rifle 
cartridges  in  ten  hours. 

The  I^indsay  arsenal  is  an.  aggregation  of  a  large 
number  of  separate  buildings  housing  a  great  variety 
of  complicated  manufacturing  equipment,  all  so  closely 
co-related  in  point  of  physical  proximity,  design,  and 
equipment  as  to  become  a  complete  unit,  no  function 
of  which  could  have  been  treated  separately  from  the 
others  without  seriously  jeopardizing  economy  of 
time,  cost  of  construction,  and  efficiency  of  manufac- 
turing ])rocesses. 

Routing  Carefully  Studied. 

in  the  general  plan  of  building  layout  the  routing  of 
material  was  carefully  studied  from  a  purely  manufac- 
turing standpoint  to  insure  a  minimum  of  handling. 
The  type,  plan,  and  general  dimensions  of  buildings 
were  considered  in  their  relation  to  the  manufacturing 
equipment.  Several  important  details  which  influenced 
the  designs  were:  The  stresses  set  up  by  the  power 
transmission;  the  determination 'of  the  amount  and 
location  of  glazed  window  areas  in  order  to  provide  the 
most  desirable  lighting  and  ventilating  conditions  with 
the  maximum  economy  of  lighting,  heating,  and  ven- 
tilating; and  the  peculiar  hazards  involved  in  buildings 
where  explosives  are  stored  and  handled. 

The  manufacturing  equipment  involved  the  pur- 
chase and  installation  of  over  500  pieces  of  machinery, 
which  are  in  the  main  of  a  highly  special  nature,  com- 
l)!icated  in  design  and  varied  in  type  and  function. 
The  powering'  of  these  machines  and  their  location  in 
relation  to  raw  materials  and  to  one  another  was 
studied  most  carefully. 

The  arsenal  buildings  are  divided  into  foiu-  groups 
f)n  the  one-hundred-acre  plot.  The  fourteen  buildings 
coni])rising  the  main  manufacturing  group  are  located 
in  the  northwest  corner  of  the  plot.  These  buildings, 
lying  parallel  to  each  other,  are  connected  at  their  east 
ends  by  a  passageway,  which  gives  access  to  all  build- 
ings. This  group  includes  a  two-storey  brick  office 
Iniilding,  40  x  90  ft. ;  a  brass  foundry,  70  x  80  ft. ;  a  roll- 
ing-mill. 70  x  200  ft. ;  a  case  plant,  80  x  300  ft. ;  a  bullet 
])!ant,  60  x  300  ft. ;  a  machine  shop  and  tool  room,  42  x 
300  ft. ;  a  case  and  bullet  inspection  building,  50  x  165 
ft.;  a  carpenter  shop.  42x  150  ft;  a  gas  plant,  42x78 
ft. ;  a  l)oiler  house,  42  x  55  ft. ;  a  storehouse,  50  x  100  ft. ; 
and  a  transformer  station. 

"With  the  exception  of  the  office  building,  store- 
house, and  case  and  bullet  inspection  building,  all  these 
buildings  are  of  steel  frame  construction.  The  office 
I)uil(ling  has  hollow  tile  walls,  with  tapestry  brick  fac- 
ing, wood  floor  joists  and  studding,  and  is  plastered 
Ihroughout.  In  this  building  Superintendent  Lieut. - 
Col.  S.  S.  Weatherbie,  with  his  assistants,  clerks, 
draftsmen,  etc.,  have  their  offices.  Here  arc  also  the 
chemical  and  mechanical  laboratories,  testing  rooms, 
a  first  aid  ward,  and  a  library  and  lecture  room.  A 
two-storey  fireproof  vault,  for  the  books,  records,  and 
drawings,  is  located  in  one  corner  of  this  building. 


The  storehouse  and  the  case  and  bullet  inspection 
buildings  are  of  one  storey,  with  hollow  tile  walls, 
wood  posts  and  roof  framing  and  steel  sash.  The  in- 
spection building  has  a  wood  floor  on  a  tar  Rok  base. 

Uniformity  of  Truss  Design. 

The  main  manufacturing  buildings  are  one-stoiey 
steel  frame,  with  hollow  tile  walls,  steel  sash,  and  con-' 
Crete  roofs.  Only  two  designs  have  been  used  in  the 
steel  frames — one  a  fort3f-foot  truss,  the  other  a  fifty- 
foot  truss  on  steel  columns  spaced  nineteen  feet  on 
centres.  The  steel  contract  was  awarded  on  a  i)ound 
price  basis,  and  the  steel  work  was  then  detailed  so 
that  the  material  which  Canadian  yards  had  in  stock 
could  be  used  as  far  as  possible.  The  use  of  trusses  of 
the  same  design  in  several  buildings  simplified  the 
detailing  and  shopwork  and  resulted  in  remarkably 
quick  shipment  considering  present  market  conditions. 
The  boiler  house  and  the  rolling  mill  are  floored  with 
paving  brick,  with  the  exception  of  the  space  around 
the  annealing  furnaces  in  the  latter,  where  cast  iron 
plates  set  in  concrete  are  used  because  of  the  handling 
of  'trucks  of  hot  metal  in  these  sections.  In  the  gas 
plant  and  in  all  buildings  where  Avet  conditions  of 
manufacturing  are  encountered  the  floors  are  of  con- 
crete pitched  to  drains.  All  other  floors  are  of  hem- 
lock underflooring,  with  maple  wearing  surface  on  a  tar 
Rok  base. 

The  steel  sash  used  in  the  side  walls  are  continu- 
ous between  columns,  and  extend  from  the  concrete 
sill  at  the  top  of  the  five-foot  base  wall  to  the  eaves 
purlin.  Monitor  sash  are  also  continuous  between 
truss  posts,  and  are  about  five  feet  high.  All  ventilat- 
ing units  hi  these  sash  are  operated  by  a  straight  push 
operator  in  runs  of  approximately  150  feet  between 
operating  stations.  All  sash  are  glazed  with  factory 
ribbed  glass,  with  ribbed  wire  glass  in  the  vents.  The 
roofing  for  all  buildings  is  five-ply  Barrett  Specifica- 
tion. 

The  Loading  and  Magazine  Group. 

The  nine  buildings  of  the  loading  group  are  about 
one  thousand  feet  east  of  the  main  manufacturing 
buildings.  They  are  all  small  buildings,  ranging  in 
size  from  16  x  26  feet  to  29  x  99  feet,  and  are  connected 
l)y  a  ])assageway  through  which  all  materials  may  be 
handled  unimpeded  by  weather  conditions.  They  have 
tile  walls,  steel  sash,  mastic  asphalt  or  special'  flash- 
proof  composition  floors  on  a  concrete  base,  and  roofs 
of  concrete  or  light  wood  framing.  Toilet  rooms  and 
coat  rooms  are  provided  opening  ofif  the  passageway, 
and  are  of  similar  construction  to  the  other  buildings.' 
These  buildings  are  separated  from  the  main  group 
because  of  the  dangerous  operation  carried  on. 

The  eight  l)uildings  constituting  the  magazine 
group  are  situated  about  six  hundred  feet  south  of  the 
loading  buildings.  They  are  of  tile  construction,  with 
light  wood  roofs  and  non-gritty  asphalt  floors.  Earth 
embankments  eight  feet  in  height  surround  each  maga- 
zme  building.  This  type  of  protection  is  also  u.sed 
around  the  loading  buildings  where  quantities  of  cx- 
l)losives  are  in  use  or  in  storage. 

The  fourth  grotip  includes  a  rifle  range  and  an  ord- 
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nance  inspection  and  stores  huikiini;,  \\1umi.'  ilic  linal 
inspection  is  yiven  to  the  cartridges,  aiul  wlurr  llu'v 
are  packed  and  stored  for  sliipnu-nt.  I  lu'  rillr  rau^c, 
honsini;  both  a  (W-yard  and  a  ()0-yard  range,  is  a  con 
Crete  slrnctnre  built  below  ground.  The  600-yard 
rani^e  is  a  6x7  foot  reinforced  concrete  t\innel,  curved 
to  f(.>llo\v  the  trajectory  of  a  bullet  and  havins^-  pockets 
at  the  side  for  target  setting  i  \  cry  lunulrcd  yards,  and 
a  target  house  at  the  east  end.  l  lic  ()()-yard  ran^^c  is 
2!i  feet  wide  by  7  feet  high,  and  dl'  >innlar  construc- 
tion to  the  ()(.X)-yard  range,  and  lia\ ing  iwo  side  pock- 
ets and  a  target  house.  The  in mg  house  is  a  reinforced 
concrete  structure  about  25  feet  square,  the  floor  of 
which  is  seven  feet  below  grade;  the  walls  are  thor- 
oughh  waterproofed  with  membrane  waterprooling 
and  are  lined  inside  with  ludlow  tile.  There  are  four 
looms  in  the  building — uwv  I'n  ing  room  for  each  range, 
one  instrument  room,  and  a  store  room.  Conduits  are 
laid  in  the  concrete  walls  of  the  range  for  telephones, 
instrument  wiring,  and  electric  lighting.  Ventilation 
I  if  the  range  is  provided  for  by  spacing  louvers  at  in- 
tervals along  each  wall,  w  hile  a  suction  fan  is  installed 
to  dispose  of  the  gases  from  the  firing. 

Ordnance  Building. 

The  ordnance  inspection  and  stores  building  is  of 
similar  construction  to  the  case  and  bullet  inspection 
building,  but  is  about  100  feet  longer.  The  storehouse 
portion  is  separated  from  the  inspection  by  a  fire  wall, 
(.'art ridge  boxes  are  handled  in  this  storehouse  by  an 
overhead  telpher,  which  also  hoists  them  to  the  ship- 
I)ing  i)latform. 

.\  system  of  asphalt  roads  and  concrete  walkways 
Connects  fhe  various  buildings  and  the  several  groups. 
The  roof  of  the  rifle  range  provides  a  runway  for  the 
electric  trucks  operating  from  the  main  manufacturing 
buildings  group  to  the  loading  buildings.  Two  rail- 
road sidings  and  a  crossover  give  a  length  of  5,000  feet 
nf  siding  at  the  plant,  with  a  100-ton  track  scale  near 
the  point  at  which  the  track  enters  the  grounds,  thus 
allowing"  the  ready  weighing  of  both  incoming  and  out- 
going- materials. 

Construction  Methods. 

In  erecting  the  steel  work  for  the  plant  the  small 
size  of  the  buildings  and  the  uniformity  of  the  trusses 
made  assembly  comparatively  simple.  The  trusses 
were  transported  to  the  site  completely  fabricated  and 
assembled,  and  they  were  erected  by  means  of  an  or- 
dinary- wood  derrick,  working  on  temporary  rails.  Pol- 
ing was  resorted  to  in  only  a  few  instances.  The  de- 
tails of  the  operation  were  so  simple  that  no  unusual 
or  special  methods  were  devised.  For  pouring  the  con- 
crete roof  slabs  a  large  tower  and  chutes  were  em- 
ployed, the  tower  being  in  the  neighborhood  of  225  feet 
high.  Two  towers  were  built,  although  it  developed 
that  only  one  was  needed.  This  tower  was  used,  in 
addition,  to  feed  a  screen  beside  it,  which  separated  the 
sand  from  the  gravel,  the  latter  having  been  found  to 
run  rather  high  in  sand.  The  one  tower  had  sufficient 
radius  of  action  to  cover  almost  the  entire  plant,  with 
the  exception  of  some  outlying  or  isolated  jobs.  The 
centering  for  the  roof  slabs  w-as  made  in  units  in  the 
shop,  according  to  the  plans  of  the -roof  layout,  this 
being  possible  on  account  of  the  uniformity  of  truss 
and  girder  spacing-.  These  forms  were  well  oiled  before 
use,  and  were  employed  over  again  from  three  to  four 
times. 

The  excavation  was,  in  the  main,  carried  out  by 
trenching  machines.  The  foundations  were  plain  walls, 
without  spread  footings,  so  that  the  side  walls  of  the 


irench  made  forms  for  the  concrete.  The  quality  of 
the  clay  w^as  such  as  to  prevent  any  appreciable  slough- 
ing. The  trenching  machine  was  also  used  to  exca- 
\-ate  the  range  tunnel,  the  machine  digging  the  core 
as  well  as  the  side  trenches.  It  was  the  intention  to 
use  the  earth  walls  as  side  forms  for  the  concrete,  and, 
allhough  this  was  done  in  part,  the  rains  caused  wash- 
ing, which  necessitated  separate  form  work. 

Heat,  Light,  and  Power. 

The  buildings  are  heated  by  direct  radiation,  mak- 
ing use  of  the  Webster  vacuum  system.  Wall  radia- 
\\ou  has  been  used  throughout.  A  central  boiler  plant, 
consisting  of  four  150  horse  power  horizontal  return 
tubular  boilers,  furnishes  steam  at  100  pounds  pressure 
for  heating  and  manufacturing  purposes,  this  pressure 
being  reduced  at  the  several  buildings  to  five  pounds 
for  heating  purposes.  Electric  power  is  supplied  by 
the  Hydro-Electric  Power  Commission  at  4,000  volts, 
3-phase,  60-cycle,  and  is  converted  in  the  arsenal  sub- 
station to  550  volts  for  power  wiring  and  220-110  volts 
for  lighting.  The  lighting  of  all  louildings  has  been 
carefully  studied  in  relation  to  the  machinery  layout. 
In  the  loading  building  extra  precautions,  including 
vapor-proof  fixtures,  were  employed  to  meet  the  dan- 
g-erous  conditions  existing.  Direct  current  is  to  be 
supplied  for  charging  motor  trucks,  instrument  batter- 
ies, and  batteries  for  electrolytic  work  in  the  labora- 
tory. 

Ten  toilet  units  have  been  installed,  so  located  as  to 
I)e  mos.t  accessible.  Automatic  flushing-  waterclosets 
and  stall  urinals  have  been  adopted,  and  the  lavatories 
arc  the  barrack  room  type,  in  enamelled  iron.  Fire 
l)rotection  is  provided  in  the  yards  by  means  of  three- 
way  hose  hydrants  and  hose-houses,  with  full  equip- 
ment of  hose,  nozzles,  wrenches,  axes,  and  crowbars. 
Portable  hose-reels,  containing-  1,000  feet  of  hose,  are 
located  near  each  group  of  buildings.  Hose  outlets 
are  provided  in  the  buildings,  with  reels  containing  100 
feet  of  2j/^-in.  linen  hose.  Small  hand  fire  extinguish- 
ers are  placed  in  all  buildings. 

Anthracite  Producers  Used. 

The  brass  foundr)^  will  contain  forty  fires  in  one 
battery,  ten  of  which  are  to  be  used  for  cupro-nickel 
and  the  remainder  for  brass.  Square  fires  were  adopt- 
ed, as  coke  only  is  used  in  firing.  A  5  ft.  x  150  ft.  steel 
stack,  lined  with  fire-brick  to  the  top,  provides  ample 
draft.  A  direct  motor-driven  alligator  shear  is  placed 
in  the  foundry  to  cut  up  copper  pig  and  scrap  metal.  A 
convenient  scale  is  provided  to  weigh  out  charges. 

The  gas  plant  is  equipped  with  three  anthracite 
producers,  having  a  capacity  of  115,000  cubic  feet  of 
gas  per  hour.  Hot  gas  from  two  of  the  producers  is 
used  in  the  large  annealing  furnaces  in  the  rolling  mill 
without  scrubbing,  but  the  gas  from  the  third  producer 
is  scrubbed,  as  this  gas  is  used  in  the  case-annealing 
and  the  tempering  furnaces. 

The  rolling  mill  is  equipped  wdth  one  direct  motor- 
driven  alligator  shear  and  one  small  trimming  shear. 
A  weighing  scale  is  convenient  for  weighing  trucks  of 
metal  for  checking-.  There  are  two  annealing  furnaces 
or  mnft'les,  one  single  and  one  twin,  and  both  are 
double-end.  They  are  under-fired,  using  hot  producer 
g-as.  The  mills  are  made  up  of  two  stands,  one  break- 
ing down  and  one  finishing,  direct-driven  through  her- 
ringbone gears  by  a  250  horse  power  motor.  The  usual 
immersing,  pickling,  and  washing  tanks  are  installed. 
Tn  the  rolling  mill  are  also  installed  the  first  cupping 
jjresses  for  both  cupro-nickel  and  brass. 
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Machinery  Arranged  for  Minimum  Handling. 

The  bullet  plant  houses  all  of  the  s])ecial  bullet 
niachinei"3'.  These  machines  are  arranged  so  that  the 
flow  of  material  is  always  progressing  tcjward  the  in- 
spection end.  The  lead  extrusion  press  and  equipment 
are  also  housed  in  this  building.  An  aluminum  extru- 
sion press  ordered  for  the  Quebec  arsenal  was  made 
over  into  a  lead  extrusion  press  to  make  si.x  reels  of 
lead  wire  at  one  time. 

The  case  plant  contains  all  of  the  special  marhiues 
with  which  to  make  the  complete  brass  cartridge  cases. 
This  machinery  is  likewise  laid  out  for  straight-line 
operation  witli  minimum  trucking. 

The  transmission  equipment  is  of  the  latest  type, 
employing  a  special  hanger  with  turned  plungers  and 
using  ball  bearings.  The  shafting  is  turned  and 
ground.    The  group  drive  system  is  employed. 

The  case  washing  plant  eciuipment  consists  of  fifty 
tumlding  barrels  for  case  washing,  five  special  gas- 
fired  annealing  furnaces,  and  four  case  dryers,  using 
indirect  steam  heat.  Hot  water  and  soap  solutions  are 
provided  from  overhead  tanks.  Overhead  mono-rail 
systems  for  handling  case  to  and  from  the  annealing 
furnaces  and  into  the  immersion  tanks  are  installed. 
All  floors  in  this  department  are  drained. 

Canadian-made  Tools  Used. 

The  tool  and  machine  shop  are  housed  in  one  build- 
ing, the  tool  room  at  one  end  and  the  machine  shop  at 
the  other,  with  the  tempering  and  grinding  rooms  be- 
tween. Both  equipments  are  complete  in  every  respect, 
including  the  latest  types  of  machine  tool  equipment, 
in  the  main  furnished  by  Canadian  manufacturers. 
Gas-fired  tempering  furnaces  are  installed.  A  small 
blacksmith  shop  and  pipe  shop  is  housed  in  a  separate 
building.  This  shop  is  equipped  with  a  motor-driven 
pipe  machine  to  cut  up  to  8-inch  pipe,  two  down-draft 
forges,  and  a  power  hammer. 

The  carpenter  shop  for  the  manufacture  of  am- 
munition boxes,  work  boxes,  etc.,  is  e(|uip])c(l  with  the 
latest  design  of  direct-driven  woodworking  tools.  The 
shop  has  a  capacity  of  300  ammunition  Iwxes  per  day. 
In  connection  with  this  shop  is  a  complete  tinsmith's 
equipment,  with  which  to  line  the  ammunition  boxes 
with  the  usual  waterproof  lining  of  tin. 

The  equipment  of  the  loading  and  assembling- 
plants  requires  highly  special    equipment,  which  is 


arranged  for  group  drive.  All  of  this  equipment  is 
thoroughly  grounded,  to  avoid  explosions  due  to  sparks 
from  either  induced  or  static  currents.  The  drying  of 
fulminate  of  mercury  and  potassium  chlorate — always 
a  dangerous  operation — will  be  done  at  the  Lindsay 
arsenal  by  means  of  vacuum  driers,  which  perform 
their  work  efficiently  and  quickly,  and  reduce  to  a 
minimum  the  danger  from  explosion  of  these  sub- 
stances. 

The  elevating  hand-truck  system  will  be  used  in 
handling  the  majority  of  the  materials  in  each  unit. 
Between  the  manufacturing  and  loading  buildings 
storage  battery  tractors  will  be  employed,  each  capable 
of  hauling  several  trailers  and  of  operating  ten  hours 
continuously  without  recharging.  Both  the  electric 
tractors  and  elevating  trucks  are  recent  developments 
by  Canadian  manufacturers. 

Lightning  Protection. 

Much  study. was  devoted  to  the  lightning  protection 
of  the  magazines,  loading,  and  fulminate  buildings. 
High  steel  poles  similar  to  flagpoles  are  placed  at  the 
side  of  each  building,  extending  down  deep  into  the 
earth,  to  assure  good  ground  connection.  The  light- 
ning poles  are  about  thirty  feet  higher  than  the  build- 
ing. To  collect  any  leakage  of  lightning,  short,  stout 
lightning  rods  are  placed  on  the  highest  point  of  each 
building.  All  metal  in  the  building,  including  ma- 
chines, shafting,  structural  steel,  etc.,  is  connected  in  a 
loop  or  ring  and  thoroughly  grounded,  top  and  bottom. 

Materials  and  machinery  of  Canadian  manufacture 
were  in  every  case  given  preference  for  this  work,  and 
only  such  products  as  could  not  be  obtained  in  Canada 
were  purchased  in  the  United  States. 

Personnel. 

Lieut.-Col.  A.  P.  Deroche,  R.C.E.,  Director  of 
Works  and  Buildings,  is  in  charge  of  the  building  work 
for  the  Militia  Department,  assisted  by  Mr.  Clarence 
Noble,  Supervising  Engineer.  Lieut.-Col.  S.  S.  Weath- 
erbee,  of  the  Militia  Department,  as  superintendent  of 
the  plant,  is  the  engineer  in  charge  of  the  manufactur- 
ing equipment.  Under  the  direction  of  this  staff  the 
engineering,  architectural,  and  construction  work  was 
])erformed  by  Westinghouse,  Church,  Kerr  &  Co.,  with 
offices  in  Montreal  and  New  York. 

The  information  in  this  article  was  furnished  bv 
Westinghouse,  Church.  Kerr  cl-  Co. 


Vancouver's  Big  New  Greosoting  Plant 


ON  the  first  of  November,  1910,  the  Vancouver 
Creosoting  Company,  Ltd.,  commenced  cre- 
osoting  operations  at  its  new  ,%300,000  plant  at 
North  Vancouver,  across  Burrard  Inlet  from 
the  C.P.R.  depot,  on  which  construction  work  com- 
menced in  February.  The  property  of  the  company 
covers  a  total  of  twenty-eight  acres — twelve  acres  of 
reclaimed  ground,  Avith  the  north  end  of  the  property 
abutting  on  the  right  of  way  of  the  Pacific  Great  East- 
ern Railway,  and  sixteen  acres  in  the  booming  area, 
for  receiving  and  sorting  of  piling  and  lumber  and  stor- 
age of  treated  material.  The  extreme  lengtli  oi  the 
plant  is  over  half  a  mile.  A  creosoted  piling  wharf, 
with  three  mooring  dolphins,  is  located  at  deep  water, 
and  is  connected  with  the  plant  proper  by  a  creosoted 
pile  approach  a  quarter  of  a  mile  long.    Ships  of  any 


draught  that  come  to  Vancouver  harbor  can  be  accom- 
modated at  the  wharf  end,  so  that  creosote  oil  can  be 
received  in  tank  ships  and  piped  through  an  8-in.  pipe- 
line extending  from  the  wharf  along  the  approach  and 
into  the  main  storage  tank  in  the  plant,  which  tank  has 
a  capacity  of  three-quarters  of  a  million  gallons.  There 
are  three  other  creosote  oil  tanks,  bringing  the  tolal 
capacity  up  to  one  million  gallons. 

The  main  treating  plant  consists  of  two  of  the  larg- 
est creosoting  retorts  on  the  continent.  They  are  7  ft. 
inside  diameter  and  132  ft.  in  length,  and  are  made  of 
•M-in.  steel  plates,  with  an  immense  steel  door  located 
on  one  end  of  each  retort.  Above  the  two  creosoting 
retorts,  and  at  right  angles  to  them,  are  two  70-ft. 
cylinders  of  similar  construction  to  the  retorts,  these 
being  used  in  one  of  the  special  creosoting  processes 
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Mscil  l)\  lliis  company.    J  he  ciLHisutiiiL;  retorts  arc  .sur 
mounted  by  steel  \apor  drums,  and  above  these  latter 
arc  locatcil  the  steel  condensers  and  tiic  stcil  drip 
tanks. 

The  buildin).is  arc  mill  consi ruclioii,  and  coxcrcd 
with  !4alvani/ed  iron.  L'rctisntcd  prddiuls  ha\c  been 
used  wlicrever  necessar\'  in  the  ci luslnu-tidn  ol  llic 
)dant.  All  the  piling'.  lagi;inj;,  anil  chinkiui;  in  the 
l)ulklu'ads.  the  ai)i)roach  wharf  and  lioiMnin^  area,  tics 
in  all  the  tracks,  the  butts  ci'  poKs  Idr  the  lij^bt  and 
power  wires,  antl  the  wood  sills  in  the  limber  structure 
were  creosotcd.  Creosoted  wood  ondnit  was  used  for 
underi^'round  cable  installations,  .md  crc(^soted  wood 
pavinj;-  blocks  are  laid  m  the  lliun-  in  ilie  bdiler  house. 

A  complete  chemical  laboratory  lor  the  chemical 
analysis  of  creosote  oil,  moisture  determinations  on 
wood,  etc.,  is  part  of  the  regular  plant  c(iuipment.  The 
apparatus,  etc.,  for  the  laboratory  was  supplied  by  the 
Uritisli  Columbia  Chemical  and  Assay  Company^  of 
N'ancouvcr.  The  latest  and  most  np-to-date  methods 
i>f  recording'  pressures,  \acuums,  and  temperatures 
have  been  installed,  the  instruments  having  been  sup- 
plied by  Messrs.  Frank  JJarling  &  Companj^,  of  Van- 
couver. These  instruments  .give  accurate  readings  of 
temperatures,  pressures,  etc.,  for  every  minute  during 
the  treatment. 

In  the  operation  of  the  plant,  piling  and  lumber  on 
scows,  or  cars,  or  in  cribs  are  imloaded  and  sorted  in 


rcttirts,  the  outlets  from  the  retorts  into  the  vapor 
drums  having  been  previously  closed  by  means  of 
\  al\  es  and  a  creosote  oil  pressure  of  from  130  to  160 
pounds  is  exerted.  During  this  pressure  period  the 
contract  quantity  of  creosote  oil  is  forced  into  the 
wood.  The  boiling  or  seasoning  occupies  anywhere 
fi-oni  eighteen  to  forty-eight  hours,  depending  upon 
the  ciiuditiiiu  of  the  green  material,  and  the  pressing 
occupies  from  two  to  six  hours.  Piling  is  penetrated 
l)y  the  oil  to  an  extent  of  %  in.  or  more,  and  about  12 
pounds  of  creosote  is  left  in  each  cubic  foot  of  wood. 

In  a  new  process  used  by  this  company  the  boiling 
or  seasoning  part  of  the  process  is  hastened  and 
materially  assisted  under  a  much  lower  temperature 
by  boiling  under  a  vacuum  of  20  in.  to  24  in. 

The  company  is  creosoting'  piling  in  any  lengths 
u])  to  132  ft.,  timber,  piles,  ties,  paving  blocks,  cross- 
arms,  wood  pile,  wood  conduit  for  underground  cables, 
etc.  From  2,500  to  5,000  lin.  ft.  of  piling  can  be  treated 
at  this  plant  per  24-hour  day,  and  from  50,000  to 
100,000  ft.  b.m.  of  lumber  or  ties.  The  creosoted  pil- 
ing market  is  a  local  one,  while  the  market  for  ties, 
lumber,  and  other  wood  products  is  practically  w^orld- 
wide. 

The  plant  is  laid  out  so  that  the  capacity  can  be 
doubled  in  a  short  time  and  without  interfering  with 
the  operation  of  the  present  equipment.  The  paving- 
block  mill  for  sawing  blocks  has  not  been  installed  as 


Two  views  of  creosoting  plant,  showing  oil  tank  on  the  left  and  storage  yard  on  the  right. 


the  booming  area.  The  piles  are  then  towed  to  the 
saw  float,  wdiere  the  points  and  butts  are  trimmed  up 
and  the  piles  cut  to  length.  They  are  then  lifted  out 
of  the  water  by  either  a  stiff-leg-  derrick  or  a  locomo- 
tive crane,  and  carried  by  the  latter  to  the  storage  yard, 
where  they  are  placed  in  stacks  according  to  their 
lengths.  When  they  are  required  for  creosoting  they 
are  loaded  on  steel  retort  cars  and  pulled  on  the  tracks 
to  the  retorts.  The  big  steel  doors  are  then  closed  by 
means  of  forty-eight  2^-in.  diameter  steel  bolts.  The 
retorts  are  then  filled  with  creosote  oil,  which  flows  by 
gravity  from  an  elevated  steel  working  tank,  and  steam 
is  circulated  through  pipe  coils  in  the  bottom  of  the 
retorts  and  under  the  car  tracks,  the  temperature  of 
the  oil  being-  thus  raised  to  from  190  deg.  to  240  deg. 
F.  This  part  of  the  process  boils  out  of  the  wood  the 
free  sap  and  moisture,  which,  being  lighter  than  the 
creosote,  rises  through  the  latter  and  escapes  from  the 
retorts  into  the  vapor  drums  above,  and  from  there 
through  the  condensers  and  thence  to  the  drip  tanks 
and  finally  to  a  sump  tank. 

As  soon  as  the  piling  is  seasoned  to  the  required 
moisture  content  the  temperature  is  reduced  to  about 
180  to  190  deg.  F.,  additional  oil  is  pumped  into  the 


yet,  but  the  plans  and  bills  of  material  are  all  ready,  so 
that,  should  a  sufficient  volume  of  this  business  be 
secured,  equipment  can  be  promptly^  secured  and  in- 
stalled. » 

In  every  case  where  it  has  been  possible  to  use 
British  Columbia  materials  or  firms  this  has  been  done. 
Any  machinery  not  locally  made  was  ordered  through 
local  concerns,  except  in  a  few  instances  where  certain 
special  equipment  was  not  handled  by^  local  agents. 
The  following  are  the  contracts  as  let :  The  creosoted 
piling,  bulkheads,  approach,  and  wdiarf  were  driven  and 
built  by  Palmer  Brothers  &  Henning,  and  the  dredg- 
ing and  filling  done  by  the  Pacific  Dredging  Conii")any. 
who  sublet  a  portion  of  it  to  the  Vancouver  Dredging 
and  Salvage  Company^  Lumber  for  the  construction  of 
the  buildings,  etc.,  was  furnished  b}^  the  Hastings  Saw 
Mill  and  the  Vancouver  Lumber  Company.  The  steel 
storage  tanks  were  built  b}'  the  Dominion  Iron  A\"orks, 
A.  J.  MacDonald,  and  J.  F.  Ferris,  of  ^''ancouver.  The 
boilers  and  cast  steel  retort  car  arms  were  furnished 
by  the  Vancouver  Engineering  Works.  The  retorts, 
vapor  drums,  condensers,  drip  tanks,  measuring  tanks, 
and  fuel  oil  tanks  were  all  made  b}^  the  Ross  &:  How- 
ard Iron  Works.   The  conveyor  equipment,  drag  saws, 
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and  retort  cars  were  built  by  the  British  CoUimbia 
Equipment  Company,  who  sublet  the  qonstruction  of 
the  retort  cars  to  J.  Coughlan  &  Sons,  who  also  fur- 
nished the  structural  steel  supports  for  the  condensers 
and  drip  tanks.  Pumps  were  bought  through  the  Brit- 
ish Cokimbia  Equipment  Company  and  the  compressor 
from  the  Canadian  Rand  Company,  Ltd.  Motors  were 
furnished  by  the  Canadian  General  Electric  Company, 
Ltd.,  and  the  electrical  supplies  were  bought  from  the 
Northern  Electric  Company,  Ltd.,  of  Vancouver. 
Nitrogen  filled  lamps  in  special  fixtures  are  used,  and 
were  furnished  by  the  Western  Electric  Company,  Ltd. 
Two  wood  water  tanks  were  bought,  through  Langley 
&  Hazlitt,  of  Vancouver,  from  the  Pacilic  VX'ood  Pipe 
Company,  who  also  furnished  the  wood  pipe  water 
mains.  Rails  were  bought  from  Newson,  Keen  & 
Townley,  of  Vancouver.  Some  of  the  first  steel  rolled 
by  the  Port  Moody  Steel  Works  was  used  for  concrete 
reinforcing,  and  the  cement  was  furnished  by  Messrs. 
R.  V.  Winch  &  Co.  and  Balfour,  Guthrie  &  Co.,  which 
latter  firm  also  furnished  the  bolts  and  steel  rods  used 
throughout  the  plant.  Other  miscellaneous  materials 
were  bought  from  Messrs.  Evans,  Coleman  &  Evans, 
Ltd.,  miscellaneous  castings  in  considerable  quantity 
from  the  North  Shore  Iron  Works,  and  machine  work 
by  the  Wallace  Shipyards,  Ltd. 


Quebec  Association  of  Architects  Hold 
Annual  Meeting 

Members  of  the  Province  of  Quebec  Association  of 
Architects  held  their  annual  meeting  on  January  13,  at 
the  rooms  of  the  association.  Beaver  Hall  Hill,  Mont- 
real. In  the  absence  of  Mr.  E.  B.  Staveley,  the  presi- 
dent, the  chair  was  occupied  by  Mr.  Hugh  Vallance, 
first  vice-president. 

The  annual  report  of  the  council  was  presented  by 
the  chairman.  This  referred  to  the  deaths  during  the 
year  of  Mr.  F.  X.  Berlinguet,  one  of  the  founders  of 
the  association,  and  Mr.  Gordon  Blackader,  killed  in 
action.  The  question  of  amending  the  charter  had  been 
considered  by  the  legal  committee,  the  object  being  to 
render  it  more  explicit,  and  thus  to  do  away  with  any 
more  adverse  decisions  by  the  courts,  as  had  happened 
lately  in  the  Court  of  Reviews.  Amendments  to  the 
charter  were  presented  to  the  Quebec  Legislature  at 
its  last  sitting,  and  were  adoi)te'd  after  some  modifica- 
tions which  were  found  acceptable  under  the  circum- 
stances. The  committee  believed  that  the  association 
at  last  would  be  a  closed  one,  such  as  those  pertaining 
to  lawyers,  notaries,  doctors,  etc.  The  committee  on 
quantity  surveying  had  considered  the  question  of  in- 
troducing this  system  into  the  Province  of  Quebec. 
'J'he  committee,  after  collecting  data  from  various 
sources,  was  of  opinion  that  there  were  two  princi])al 
difficulties  to  contend  with  before  a  system  could  be 
put  into  operation.  The  first  was  the  matter  of  getting 
the  contractors  to  act  unanimously,  as  a  great  diverg- 
ence of  opinion  had  been  expressed  by  those  who  had 
been  approached.  The  second  was  establishing  a  com- 
petent and  responsible  board  of  quantity  surveyors  to 
properly  handle  the  amount  of  work  that  would  be  in- 
volved. The  incoming  committee  should  continue  the 
study  of  the  question  and  endeavor  to  obtain  the  co- 
operation of  both  architects  and  contractors.  On  the 
motion  of  Mr.  Archibald,  seconded  by  Mr.  A.  Beau- 
grand-Champagne,  the  report  was  adopted,  after  dis- 
cussion by  Messrs.  Archibald,  Doran,  Vanier,  Beau- 
grand-Champagne,  Chausse,  J.  Venne,  and  Monette. 

The  treasurer's  report  showed  receipts  of  $7,181, 
including  a  balance  of  $4,734  brought  forward,  and  ex- 


penditure of  $5,954,  including  a  purchase  of  $2,977  of 
war  bonds,  the  balance  in  hand  being  $1,226.  In' the 
report  of  the  Quebec  section  it  was  stated  that  Mr.  E. 
B.  Staveley  had  been  re-elected  president  and  Mr.  J.  S. 
Bergeron  re-elected  secretary  and  treasurer.  The  bal- 
ance in  the  bank  is  $149.  A  discussion  on  a  reduction 
of  fees,  proposed  by  Mr.  J.  Perrault  and  seconded  by 
Mr.  W.  S.  Maxwell,  followed.  It  was  agreed,  on  the 
motion  of  Mr.  Beaugrand-Champagne,  seconded  by 
Mr.  J.  Venne,  that  the  fees  of  members  remain  at  $15 
and  those  of.  the  students  be  reduced  to  $2.  This  was 
carried  by  18  to  9. 

The  election  of  officers  resulted  as  follows :  Presi- 
dent, Mr.  Hugh  Vannace ;  first  vice-president,  Mr.  J.  A. 
Monette;  second  vice-president,  Mr.  J.  H.  LeBon ; 
secretary,  Mr.  J.  E.  Vanier;  treasurer,  Mr.  D.  M.  Mac- 
Vicar;  members  of  the  council:  Messrs.  U.  J.  Asselin, 
Alphonse  Piche,  A.  Beaugrand-Champagne,  J.  M.  Mil- 
ler, E.  I.  Barott;  delegates  to  Royal  Canadian  Insti- 
tute of  Architecture :  Messrs.  Alcide  Chausse,  D.  R. 
Brown,  J.  P.  Ouellet,  Herbert  Raine,  and  Joseph  Per- 
rault. 

Some  correspondence  between  Sir  Robert  Borden, 
Hon.  R.  Rogers,  and  the  society,  relative  to  plans  sub- 
mitted to  the  Department  of  Public  Works  for  the 
erection  of  a  building  in  Ottawa  for  the  Department  of 
Justice,  was  read.  It  was  agreed  to  hold  the  next  meet- 
ing of  the  association  in  Quebec. 


Port  Traffic  on  Atlantic  Seaboard 

The  events  of  the  past  two  years  have  directed  spe- 
cial attention  to  the  economic  advantages  of  port  facili- 
ties for  the  Dominion.  The  large  amount  of  traffic 
which  our  Atlantic  seaports  are  required  to  handle  is 
shown  by  the  export  figures  for  the  year  and  a  half 
ending  September  30,  1916.  During  that  period  Mont- 
real exported  goods  to  the  value  of  $388,683,779;  St. 
John  came  second,  with  $176,013,031  ;  Halifax  third, 
with  $46,382,131;  and  Quebec,  $6,298,356.  St.  John 
was  under  a  heavy  handicap  as  far  as  grain  shipments 
were  concerned,  owing  to  the  destruction  of  the  Inter- 
colonial Railway  elevator,  the  whole  burden  of  this 
particular  class  of  traffic  being  thrown  on  the  Canadian 
Pacific  Railway.  It  was,  however,  carried  out  in  a 
very  successful  maimer. 


Have  Opened  Toronto  Office 

The  S.  K.  F.  Ball  Bearing  Company,  Ltd.,  have 
opened  an  office  at  47  King  West,  Toronto,  with  Mr. 
Gordon  Janes  as  Canadian  representative.  For  the  past 
four  years  Mr.  Janes  has  been  manager  of  the  machin- 
ery department  of  the  Canadian  Fairbanks-Morse  Com- 
pany. Organization  will  be  completed  shortly.  The 
parent  factory  is  located  at  Gothenberg,  Sweden ;  fac- 
tory and  offices  at  Luton,  England;  administrative 
office  in  New  York  City ;  factory  and  selling  organiza- 
tion for  the  United  States  at  Hartford,  Conn. ;  factory 
also  at  Paris.  France.  The  ccjmpany  manufacttu-e  the 
S.  K.  ¥.  self-aligning  ball  bearings. 


Mr.  Michel,  Consulting  Engineer 

Mr.  B.  G.  Michel,  A.  M.Can.Soc.C.E.,  Member  Inst. 
Municipal  Eng.  Am.  and  New  Engl.  Water  Works 
Association,  recently  Engineer  for  the  Town  of  Carle- 
ton  Place,  Ont.,  and  the  Corporation  of  the  County  of 
Lanark,  announces  that  he  has  opened  offices  in  the 
Bank  of  Toronto  Building,  Kitchener,  Out.,  for  con- 
sulting ])ractice  in  civil  and  sanitary  engineering. 
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Pure  Water  and  the  Public  Health 

Piirilication  Imperative  if  Disease-Laden  Water  is  to  be  Prevented 
—  Progress  of    Purification  in  Recent  Years — The   Typhoid  Toll 

 — — •  By  Geor);e  A.  Johnson*  ■  


W\  I'l'".  l\  is  somclliinj;-  wo  all  imist  lia\f.  W  lun 
\vf  discover  foods  which  do  not  ai^rcc  with 
us  wc  cut  tlieni  out  of  our  tucnus — sometimes 
— hut  pure  water,  il  its  tcnii)eratnre  be  rii^hl, 
has  no  eflfcct  but  for  j;ood  on  anyone,  impure  food 
touches  only  a  part  ot  a  community,  impure  water 
reaches  all.  If  pure  food  aj;itation  is  imperative — and 
it  cannot  be  denied  that  it  is — then  pure  water  supplies 
are  even  more  necessary.  Impure  foods  oftimcs  bear 
sensible  red  Hags  of  daui^er  which  w^ani  the  discriniin- 
alini;-  prospective  consumer  against  them,  but  impure 
water  may  be  served  in  the  guise  of  cleanliness,  and  in 
its  crystal,  wholesome  appearance  be  consumed  with 
entire  confidence,  and  still  be  heavily  charged  with  the 
harbingers  of  disease  and  death! 

Our  forefathers  obtained  their  drinking  water  sup- 
plies from  wells  and  springs,  as  many  communities  do 
to-day.  Only  as  a  last  resort  did  they  go  to  the  nearest 
stream.  This  was  not  because  they  thought  the  waters 
from  such  sources  were  dangerous,  for  they  knew  noth- 
ing of  the  typhoid  germ — in  fact,  none  of  us  knew  any- 
thing about  It  thirty  years  ago — but  for  the  far  simpler 
reason  that  spring  and  well  waters  are  usually  not  only 
clear  but  cool. 

Water  Purification  the  Prophylactic. 

As  comnuinilie;5  grew  in  size  such  primitive  water 
supplies  as  had  sufficed  in  the  past  were  outgrown,  and 
the  public  waters,  lakes,  ponds,  and  rivers  were  drawn 
upon  more  and  more  largely.  There  was  enough  ty- 
phoid in  those  days,  anywaj' — "bowel  trouble"  they 
called  it  then — but  with  more  general  use  of  contam- 
inated public  waters  sharp  and  widespread  epidemics^ 
of  typhoid  fever  occurred,  and  the  score  of  endemic 
l\'phoid  was  greatly  enlarged.  What  could  be  more 
natural?  Everybody  knows  that  it  is  first-class  hy- 
tlraulics  to  construct  drains  according  to  the  laws  of 
least  resistance.  Consequentlj',  it  was,  and  still  is, 
natural  for  communities  and  individual  householders  to 
lead  their  wastes  by  as  direct  routes  as  possible  to  the 
nearest  waterway.  As  the  population  increased  these 
waters  received  more  and  more  pollution,  but  the  germ 
theory  of  disease  had  not  yet  been  established,  and  the 
public  paid  a  heavy  debt  to  convenience  in  water-borne 
disease.  j  ^  ^ij 

Schemes  for  sewage  i^urilication  were  set  on  foot, 
developed  and  adopted  widely,  I)ut  to  this  day  none  of 
them  has  shown  ability,  reliably  and  continuously,  to 
purify  sewage  so  that  it  will  not  be  a  menace  to  health 
when  discharged  into  public  waters,  and  so  the  present 
generation  of  sanitarians  rely  chiefly  upon  water  puri- 
fication as  the  infallible  prophylactic,  where  the  wide- 
spread use,  as  sources  of  water  supply,  of  inevitably 
and  unpreventably  polluted  riv^ers  and  lakes  is  unavoid- 
able. 

Advent  of  Water  Purification  in  America. 

At  the  time  of  the  Hamburg  cholera  epidemic,  in 
1892,  when  17,000  cases  occurred,  caused  by  the  use  of 
foully-polluted  waters,  less  than  a  half-million  people 
in  America  were  being  supplied  with  filtered  water. 

'  Consulting  Engineer,  New  York,  before  the  Association  for  the  Ad- 
vancement of  Science. 


I  ln're  were  some  small  lilters,  but  the  i^eople  had  not 
grasped  the  idea  of  liUralidii  with  avidity,  and  it  seems 
to  ha\e  required  tin-  llaniburg  epidemic  to  awaken 

tlU'Ul.  .  ; 

Dui-ing  the  same  year  that  cholera  was  raging  in 
lianibmg  it  appeared  in  New  York  harbor,  aiid  \liis 
fact  spurred  into  action  the  ofificials  at  Lawrence, 
Mass.,  where  a  i)lant  was  quickly  built  for  the  purifica- 
tion of  the  ixillntrd  Merrimack  River  water.  This  in- 
cident really  marked  the  opening  of  an  era  of  practical 
accomplishments  in  America  in  the  ])nriticalion  of 
munici])al  water  supplies  by  liltration. 

Still,  the  ])rogress  was  slow,  painfully  slow.  The 
speaker  made  a  ])ersonal  study  of  the  water  supplies  of 
japan  some  fourteen  years  later — in  1906,  to  be  exact — 
and  found  that  in  that  what  some  still  are  pleased  to 
call  "heathen  country"  a  greater  number  of  people  were 
being  supplied  with  filtered  water  than  in  the  United 
States.   That  was  onlv  ten  years  ago. 

The  "Era  of  Light"  in  America. 

All  matters  of  human  betterment  are  'the  result  of 
slow  transitional  advancement.  Old  prejudices  and 
deep-rooted  beliefs  established  through  the  practice  of 
centuries  are  not  to  be  uprooted  in  a  moment.  So  with 
water  filtration.  It  remained  for  the  terrible  example 
at  J-lamburg  to  sink  into  the  minds  of  the  American 
public  before  a  healthy  movement  for  filtration  could 
be  expected.  But  it  was  bound  to  come,  and  it  did 
come. 

Slowly,  but  surely,  the  American  people  began  to 
see  that  their  rapid  growth  in  population  could  only  be 
followed  by  a  corresponding  increase  in  the  pollution 
of  the  lakes  and  rivers  of  the  country,  from  Avhich  the 
l>ulk  of  the  ])ublic  water  supplies  are  drawn.  With  in- 
creasing" pollution  of  the  public  water  supplies  must 
come  increasing  sickness  and  death,  unless  those  sup- 
plies were  purified  before  use.  And  so  the  practice  of 
filtering  the  water  supplies  of  our  cities  and  towns 
began  to  grow  rapidly,  the  decision  to  adopt  filtration 
being  hastened  by  the  increasing  death  toll  from  that 
commonest  of  water-borne  diseases,  typhoid  fever,  and 
by  the  profitable  example  of  other  communities  simi- 
larly situated  who  had  minimized  their  water-borne 
death  rate  by  filtration.  More  and  more  cities,  con- 
vinced by  the  experience  of  others,  adopted  filtration. 

.  Marked  Progress. 

Starting  at  the  time  of  the  Hamburg  epidemic,  less 
than  half  a  million  people  in  this  country  were  supplied 
with  filtered  water.  Flight  years  later,  in  1900,  less 
than  two  million  people  were  being  so  supplied.  Be- 
tween 1900  and  1910,  however,  municipal  water  filtra- 
tion showed  a  wonderful  growth,  and  in  1910,  or  six 
years  ago,  nearly  eleven  million  people  in  this  country 
were  receiving  filtered  water.  At  this  date  a  careful 
census  shows  the  total  number  of  filter  plants  in  opera- 
tion in  the  United  States  to  be  616.  The  total  popula- 
tion of  the  communities  supplied  from  these  plants  is 
about  17,500,000.  The  total  daily  filtering  capacity  of 
these  616  water  filtration  plant.s  is  3,261.142,000  gal- 
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Ions,  or  en(in.i;h  to  give  eacli  inliabitant  of  the  United 
States  30  f^allnns  of  filtered  water  per  day. 

Sinee  1910,  therefore,  the  progress  in  municipal 
water  filtration  in  America  has  been  very  marked.  In 
the  last  six  years  the  population  so  supplied  has  in- 
creased 62  j)er  cent.,  and  the  total  capacity  of  filter 
l)lants  in  operation  has  increased  78  per  cent. 

Results  Accomplished. 

What  have  been  the  results  of  such  tremendous  in- 
creases in  the  practice  of  water  filtration  in  America? 

Fourteen  years  ago  2,700,000  people  in  the 
United  States  were  being  supplied  with  filtered  water. 
Now  17,500,000  people  are  so  supplied.  Fourteen 
years  ag"o  the  typhoid  fever  death  rate  in  all  the  regis- 
tration cities  of  the  United  States,  whether  they  had 
filtration  or  not,  Avas  36  per  100,000  ]:)opulation  living ; 
now  it  is  14,  or  61  per  cent,  lower.  This  means  that 
in  every  100,000  people  the  lives  of  22  are  saved  each 
year.  Among  the  17,500,000  people  now  supplied  with 
filtered  water  this  would  make  .a  grand  total  of  3.850 
lives  saved  each  year. 

The  plain,  unvarnished  fact  is  that  20,000  people  in 
this  country  still  die  each  year  of  typhoid  fever,  and 
that  300,000  people  sufi^er  from  it.  In  each  decade  one 
in  every  33  people  in  this  country  has  typhoid  fever. 
Now,  typhoid  fever  is  a  thoroughly  preventable  dis- 
ease. No  one  need  have  it.  It  is  only  caused  by  tak- 
ing into  the  mouth  the  specific  germ ;  and,  utterly  dis- 
tasteful as  the  statement  is,  it  must  be  pointed  out 
that  the  germs  so  enter  the  mouth  only  with  the  ex- 
crement of  another  human  being.  It  is  in  this  way 
that  a  water  supply  which  contains  the  sewage  of 
human  beings  causes  typhoid  fever  among-  its  con- 
sumers. 

Water  filtration  costs  on  an  average  throughout 
the  United  States  about  40  cents  per  person  per  year, 
or  something  less  than  one  cent  a  week.  These  figures 
are  sound,  and  the  financial  records  of  hundreds  of 
cities  bear  them  out.  And  so  if  a  cit}^  of  20,000  people 
spends  each  year  40  cents  per  capita  for  purer  water, 
and  thus  each  year  prevents  a  single  death  and  the 
attendant  fifteen  cases  of  illness  from  typhoid  fever,  it 
will  come  out  even  financially  and  increase  its  self- 
respect  into  the  bargain. 

Water-borne  Typhoid  Fever  Epidemics. 

\^^len  the  amount  of  t\  phoid  fever  in  a  community 
suddenlv  increases  in  a  material  degree  the  disease  is 
said  to  be  epidemic.  W'^hile  cities  will  complacently 
suffer  a  frightfulh^  high  endemic  toll  a  sudden  out- 
break usually  is  followed  by  the  flurries  of  an  investi- 
gation. In  outbreaks  of  magnitude  the  water  supply 
is  usually  found  to  be  at  fault. 

It  is  strange  that  civilized  communities  will  allow 
water-borne  typhoid  fever  epidemics  to  occur  again 
and  again  and  do  nothing  worth  while  toward  pre- 
venting future  outbreaks.  While  the  city  is  in  the 
grasp  of  the  fever  all  kinds  of  nice  promises  are  made. 
Maybe  plans  are  drawn  for  a  filter  i)lant  and  submitted 
to  the  people,  but  several  months  have  passed  by  this 
time,  the  majority  of  the  people  have  forgotten  the 
epidemic,  and  the  bond  issue  is  voted  down.  The 
speaker  knows  of  one  communitv  where,  on  Christ- 
mas Day,  a  few  years  ago,  one  in  every  ten  inhabi- 
tants was  down  with  typhoid  fever.  Ajjparently  there 
was  no  doubt  in  the  mind  of  anyone  that  the  direct 
cause  was  the  contaminated  water  supply.  The  expert 
investigation  into  the  causes  of  the  epidemic  showed 
this  positively.  A  filtration  plant  was  promptly  recom- 


mended, but  factional  differences  immediately  sprang 
up  respecting  its  location,  and  the  project  died  peace- 
fully. Within  a  year  this  same  town  was  visited  by 
two  more  typhoid  epidemics,  both  caused  by  the  pol- 
luted water  supply,  but  the  filter  plant  has  not  yet 
been  l)uilt,  and  the  inhabitants  of  that  town  are  as 
much  in  danger  of  more  ei)idemics  as  ever. 

Pure  Water  Reduces  Typhoid  Fever. 

The  liltration  of  ]iolluted  ])u])lic  water  supplies  is 
always  followed  by  a  pronounced  reduction  in  the 
typhoid  fever  death  rate.  In  Northern  cities,  where 
the  house  fl)'  and  general  unsanitary  conditions  are 
not  such  factors  in  typhoid  transmission  as  is  unfor- 
tunately still  true  of  many  Southern  cities,  the  first 
effect  of  water  filtration  is  much  more  clearly  indi- 
cated. A  few  representative  examples  of  this  are 
given  in  the  accompan3nng  table,  where  the  typh()id 
fever  death  rates  in  certain  cities  before  and  after  lil- 
tering  the  water  supplies  are  given  : 

Average  typlioid  P.C.  reduct"n 
fever  death  rate  in  typhoid 


Before 

After 

fever  d 

nitration. 

fdtration. 

rate 

A  litany.  N.Y  

  109 

28 

74 

Charleston,  S.C.  . . 

  106 

62 

41 

Cincinnati,  O. 

56 

11 

80 

Colunilnis,  O  

8.-! 

17 

78 

Harrishurg,  Pa.  . .  . 

73 

.'!3 

54 

Hoboken,  N.J  

18 

13 

28 

Indianapolis,  1  nd 

46 

38 

39 

Lawrence,  Mass 

]  10 

33 

79 

Louisville,  Ky  

24 

58 

New  Haven,  Conn 

  40 

25 

38 

New  Orleans,  La.  . 

.  .  .  .  .  ;!9 

36 

33 

29 

9 

69 

Philadelphia,  Pa 

63 

20 

68 

Pittshuro-h,  Pa 

].'i2 

19 

85 

Providence,  1,\.L  .  . 

19 

13 

31 

Reading,  Pa  

35 

34 

Scranton.  Pa  

3.5 

10 

60 

Springfield.  Mass 

'JO 

22 

0 

W'asliington,  D.C.  . 

  55 

31 

43 

Wilmington,  Del 

:i5 

24 

31 

Weighted  averag 

es  . .  60 

21 

65 

According  to 

Hazens  theor 

em,  where 

one  de 

from  typlKjid  fever  has  l)een  avoided  by  the  use  of 
better  water  a  certain  number  of  deaths — probably  two 
or  three — from  other  causes  have  been  avoided.  The 
records  from  fifteen  representative  cities  ("Present  Day 
W^ater  Filtration  Practice,"  Journal  American  Water- 
works Association,  Vol.  I.,  No.  3,  p.  516,  1914)  bears 
out  this  assinnption  in  a  striking  manner,  as  follows: 

Death  Rate  from  All  Causes  and  from  Typhoid  Fever  in 
Cities  Before  and  After  Filtration. 

Per  100,000  population.     Before  filtration.      After  liltration. 

Total  death  rate   1,870  1,730 

Typhoid  fever  death  rate  .....   67  25 
Typhoid  lives  saved,  42. 
Other  lives  saved,  98. 

Vital  Capital  Saved. 

The  sjjeaker  has  figured  ("The  Typhoid  Toll," 
journal  American  Waterworks  Associat'ion,  Vol.  111.. 
2  and  3,  1916,  p.  310-311)  that  pure  filtered  water,  or 
water  of  equal  purity  furnished  to  all  of  the  urban 
population  of  the  United  States  would  avoid  some 
45,000  cases  of  typhoid  fever  and  prevent  3,000  deaths 
from  this  disease  each  year.  Assinning  that  at  least 
two  lives  would  coincidentally  be  saved  from  death 
from  causes  other  than  typhoid  fever  through  the  sub- 
stitutioii  of  pure  for  impure  water,  and  from  tlic  brief 
discussion  of  Hazens  theorem  and  the  accompanying 
statistics  just  given,  it  would  appear  that  such  an 
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assumption  is  justitifd.  \vc  liavo  a  total  nl  9,000  lives 
;;nnuallv  which  coiikl  bo  saved  each  \  l  ar  by  prii\  idiiii; 
pure  water  in  all  of  our  cities  and  towns  wliicii  imw 
have  j^rossly  or  sliiihtly  impure  sii|)i)lies. 

The  J.OOC)  tyi»hoid  lives  and  the  ircatnunl  nl"  the 
accompan\iny  45,000  cases  represent  \ital  capital  in 
the  sum  of  $22,500,000.  If  we  all.nv  hut  $.\000  each  I'.ir 
the  6.(.XX)  lives  saveil  fr.iiu  tlraiii  Irnm  nlluT  diseases, 
we  have  an  additional  \ital  capital  saving  of 
000,000;  and  half  as  much  more  would  he  saved  in  the 
cost  of  medical  treatment,  w.a^es,  and  depreciated  \  ital 
enerf^y. 

In  all.  then,  universal  i)ure  w.iter  su])plies  in  the 
cities  and  ti.>wns  in  this  country  would  save  over  what 
is  now  bcinjL;'  saved — some  $50,000,000  aniuially  in  \  ital 


cajMtal.  The  cost  of  furnishing-  110  gallons  of  pure  fil- 
tered water  per  capita  per  day  to  34,000,000  people — 
the  urban  population  of  the  United  States  not  supplied 
with  iillered  water — would  cost,  at  40  cents  per  capita 
])er  aiuuuu,  a  total  of  $13,600,000  annually,  or  a  little 
more  than  one-cpiarter  of  the  saving. 

Of  course,  this  comparison  is  neither  exact  nor 
hardly  fair,  since  a  considerable  percentage  of  the 
urban  population  is  now  supplied  with  water  so  pure 
a.s  not  to  require  filtration.  But  the  error  is  on  the 
conservative  side,  and  the  figures  show  that  at  the  very 
least,  at  an  expenditure  of  one  dollar  for  prevention  in 
the  form  of  pure  water,  the  public  health  of  the  coun- 
try would  benefit  in  the  proportion  of  four  times  that 
cost  in  saved  vital  capital. 


Government  Ownership  and  Management  of 
Railways  Severely  Condemned 


A SEVERE  indictment  of  Government  construc- 
tion, ownership  and  management  of  railways, 
and  the  outline  of  a  plan  for  the  consolidation 
of  the  G.  T.,  G.  T.  P.,  Transcontinental  and 
C.  N.  R.  lines — making-  a  second  transcontinental  route 
—were  the  main  features  of  a  paper  on  "Canada's  Rail- 
way Problems,"  read  by  Mr.  W.  F.  Tye,  past  president, 
at  a  meeting  of  the  Canadian  Society  of  Civil  Engi- 
neers. Montreal,  on  January  18.  The  paper  was  a  very 
comprehensive  one,  dealing-  with  tht:  subject  from 
many  angles,  and  contained  a  mass  of  facts  and  figures 
as  to  construction,  management,  rates,  etc.  Mr.  Tye 
explained  that  wdien  the  commission  to  investigate 
Canadian  railways  was  apointed  he  wrote  to  Sir  Henry 
Drayton  and  Mr.  Smith,  the  chairman,  offering  to 
put  at  their  disposal  such  information  as  he  possessed, 
feeling  that  he  could  be  of  service  in  view  of  his 
independent  position.  Subsequently  he  visited  Ottawa 
and  afterwards  consulted  his  friends  as  to  writing  a 
paper  on  the  subject.  The  views  he  would  express 
were  his,  and  his  alone.  After  careful  consideration 
of  the  question  he  had  come  to  the  following  con- 
clusions : 

1.  The  National  Transcontinental,  the  G.  T.  P.  and 
the  C.  N.  R.  are  unable  to  earn  their  operating  ex- 
penses and  their  fixed  charges.  Canada  has  built  and 
is  operating  the  first  of  these  roads,  and  Canada  and 
the  various  provinces  have  guaranteed  the  principal 
and  interest  of  most  of  the  bonds  of  the  other  two. 
As  the  roads  are  unable  to  earn  their  fixed  charges, 
they  must  of  necessity  be  paid  by  the  country. 

2.  The  failure  of  these  roads  is  due  to  the  duplica- 
tion of  lines  by  all  the  railways,  encouraged  and  bo- 
nused  by  the  Government;  to  the  excessive  cost  of  the 
G.  T.  P.  and  National  Transcontinental  railways ;  to 
the  failure  of  the  G.  T.  P.  to  provide  itself  with  an  ade- 
quate system  of  feeders  in  the  West,  and  to  the  con- 
struction by  the  C.  N.  of  the  long  and  unproductive 
stretches  of  road  across  British  Columbia  and  North- 
ern Ontario  without  feeders,  terminals,  etc. 

3.  If  the  C.  N.,  G.  T.  P.,  and  National  Transconti- 
nental be  maintained  in  separate  systems,  it  will  cost 
at  least  $400,000,000  to  build  the  necessary  branch  line 
feeders  and  terminals,  to  provide  them  w^itli  adequate 
rolling  stock,  and  put  them  in  proper  physical  condi- 
tion to  compete  with  the  Canadian  Pacific. 


4.  It  will  be  necessary  that  the  G.  T.  P.  build  five  to 
six  thousand  miles  of  feeders  in  the  West. 

5.  It  will  be  necessary  that  the  C.  N.  R.  build  two 
to  three  thousand  miles  of  feeders  in  the  East  and  term- 
inals costing-  many  millions  in  Montreal,  Ottawa,  Que- 
bec and  Vancouver. 

6.  Canada  has  already  sufficient  railway  mileage  for 
years  to  come.  The  additional  mileage  necessary  for 
these  roads  could  only  be  had  by  duplicating  cxisting 
lines.  Such  duplication  of  lines  would  only  add  to 
the  burden  to  be  borne  by  Canada  in  the  way  of  sub- 
sidies, guarantees,  etc.,  without  doing  the  country  any 
good. 

7.  Canada  has  sufficient  railway  mileage  and  traffic 
for  two  good  transcontinental  systems — the  C.  P.  R. 
and  another — but  not  enough  for  three. 

8.  A  consolidation  of  the  G.  T.  R.,  G.  T.  P.,  Trans- 
continental and  C.  N.  railways  would  give  a  well  bal- 
anced system.  The  G.  T.  R.  has  an  excellent  system 
in  the  East,  with  terminals  in  all  the  large  and  import- 
ant centres,  and  the  C.  N.  R.  has  not.  The  C.  N.  R. 
has  a  good  system  of  feeders  in  the  West,  the  G.  T.  R. 
has  not.  Each  is  strong  where  the  other  is  weak. 
Combining  them  must  of  necessity  be  the  most  econ  - 
omical and  efficient  way  of  handling  the  situation. 

9.  Such  a  combination  would  not  require  more  than 
$100,000,000  to  provide  it  with  sufficient  rolling  stock 
and  to  put  it  in  proper  physical  condition  to  compete 
with  the  C.  P.  R. 

10.  The  saving  in  capital  cost  would  be  at  least 
$300,000,000,  and  at  present  fixed  rates  of  interest  the 
saving  in  fixed  charges  at  least  $15,000,000  per  annum. 

11.  The  Transcontinental  cost  $100,000  per  mile  to 
build.  The  parallel  C.  N.  R.  cost  less  than  $50,000 
per  mile,  and  is  in  every  way  as  efficient  an  instrument 
of  transportation.  The  Quebec  Bridge  with  approach- 
es, will  cost  $40,000,000,  and  will  not  be  necessary  for 
many  years  to  come. 

12.  The  Transcontinental,  including  the  Quebic 
P.ridge,  has  cost  Canada  at  least  $100,000,000  more  io 
build  than  it  would  have  cost  the  C.  P.  R.  to  build  ns 
efficient  a  road. 

13.  Including  operating  expenses  and  fixed  charges, 
it  costs  the  C.  P.  R.  about  $70  to  do  $100  worth  ot 
business.  Including  operating-  expenses  and  interest 
on  cost,  it  costs  the  Intercolonial  and  other  Canadian 
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Government  roads  from  $200  to  $220  to  do  $100  wortli 
of  business. 

14.  Canada  should  follow  the  wise  example  set  ])y 
Sii  John  Macdonald  when  dealing-  with  the  C.  P.  R. 
in  1879-80  and  form  a  new  private  corporation  with 
sufficient  power  and  the  necessary  safeguards  to  take 
over  and  consolidate  the  G.  T.,  G.  T.  P.,  Transconti- 
nental, and  C.  P.  railways,  and  develop  another  C.  P.  R. 
rather  than  to  have  the  Government  take  them  over 
ai;d  develop  another  and  a  vaster  and  more  expensive 
Intercolonial. 

15.  Conditions  for  the  formation  of  such  a  com- 
pany are  much  more  favorable  than  they  were  in  1880, 
as  Avestern  Canada  had  not  then  been  proven  as  it 
i-]nce  has  been  to  be  capable  of  supporting  a  large  and 
prosperous  population. 

16.  Such  a  combination  would  start  with  gross 
earnings  of  at  least  $100,000,000  per  annum,  with  a 
probable  average  increase  of  8  per  cent,  per  annum  and 
probable  net  earnings  of  from  $25,000,000  to  $30,000,- 
000  per  annum  and  a  net  revenue  from  other  sources 
of  about  $2,800,000. 

17.  Its  fixed  charges  at  consolidation  would  be 
about  $35,000,000,  and  it  would  be  vmder  the  necessity 
of  spending  in  the  first  five  to  seven  years  at  least 
$100,000,000  to  provide  rolling  stock  and  to  put  its 
properties  in  good  physical  condition. 

18.  Deficits  for  some  time  to  come  would  be  in- 
evitable, owing  to  the  heavv  fixed  charges  amounting 
to  about  $35,000,000,  as  compared  with  $10,300,000  per 
annum  of  the  C.  P.  R. 

19.  As  these  high  fixed  charges  are  caused  by  the 
excessive  cost  of  government  construction,  and  by 
duplication  of  lines,  bonuses  and  guarantees  by  the 
government,  Canada  must  pay  for  them. 

20.  The  fixed  charges  would  be  at  least  $15,000,000 
less  with  one  private  system  than  with  two,  and  very 
much  less  Avith  private  than  Avith  governmeni  manage- 
ment. 

21.  With  such  a  combination  as  has  Ijeen  outlined 
the  series  of  deficits  should  not  last  more  than  five  to 
ten  years,  after  Avhich  the  road  should  be  very  suc- 
cessful. 

22.  In  order  to  control  its  policy  and  to  share  in 
its  certain  prosperity  Canada  should  haA'e  an  interest 
in  the  new  company.  The  Dominion  Government 
should  furnish  40  per  cent,  of  the  money  required,  own 
40  per  cent,  of  the  stock,  and  appoint  40  per  cent, 
of  the  directorate,  but  take  no  part  in  the  actual  man- 
agement. This  Avould  give  all  the  advantages  of  gov- 
ernment control  without  any  of  the  manifest  disad- 
vantages of  government  management. 

23.  Once  this  combination  Avas  successful,  Canada 
should  once  and  for  all  abandon  the  vicious  ])olicy  of 
bonusing  railway  construction  either  by  gifts  of  money 
or  land,  or  by  the  still  more  vicious  policy  of  guaran- 
teeing the  bonds  of  railway  companies  of  which  it 
has  no  direct  control. 

Management  of  the  Consolidation. 

jVlr.  Tye  elaborated  these  points  at  gre;it  length, 
giving  minute  statistics  in  support  of  his  contention. 
On  the  question  of  how  such  a  consolidation  should  be 
managed,  he  remarked  that  it  did  not  seem  possible 
that  anyone  who  had  given  serious  thought  to  the 
matter  would  be  in  favor  of  government  ownership  of 
such  an  extensive  system,  more  csi)ecially  in  a  coun- 
try so  dominated  by  politics  as  Avas  Canada.  One 
^"ould  easily  imagine  what  the  result  Avould  be.  Be- 


fore the  first  election  the  cry  would  go  up  for  lower 
rates,  Avhich  the  politicians  to  suit  their  needs  would 
grant.  This  Avould  result  in  deficits  such  as  had  been 
so  common  on  the  Intercolonial.  These  deficits  and 
the  fixed  charges  Avould  have  to  be  met  by  taxation. 
The  C.  P.  R.  would  have  to  meet  the  government 
rates,  Avhich  would  surely  result  in  the  bankruptcy 
of  that  road  or  its  being  taken  over  by  the  govern- 
ment. If  all  the  roads  were  nationalized  the  cost 
Avould  be  too  much  for  the  country  to  finance.  There 
would  be  a  lack  of  continuous  management  as  each 
party  as  it  obtained  poAver  would  want  to  reward  its 
own  politicians  by  giving  them  the  best  positions 
on  the  railway  and  the  best  men  would  not  be  selected. 

Mr.  Tye  knew  of  no  system  of  government  owned 
railways  that  had  been  really  successful.  Canadian 
experience  of  government  managed  raihvays  had  not 
been  such  as  to  justify  such  a  gigantic  addition  to 
public  responsibilities.  Canada  had  five  government 
OAvned  raihvays  and  not  one  of  them  had  earned  inter- 
est on  its  cost,  and  only  one  (the  T.  &  N.  O.)  earned 
its  operating  expenses. 

Government  construction  and  management  had 
been  extravagant  and  unsafe.  The  C.  P.  R.  had  proved 
a  great  financial  success,  the  G.  T.  R.  a  moderate  suc- 
cess, the  C.  N.  R.  a  financial  failure,  the  Transconti- 
nental, the  G.  T.  P.  and  Intercolonial  great  financial 
failures. 

A  Reversal  of  Policy  Necessary. 

He  could  not  see  how  such  a  consolidation  as  he 
suggested  could  be  a  failure  with  the  stock  guaranteed 
by  the  government  and  with  all  the  possibilities  for 
traffic.  It  would  be  necessary,  however,  to  spend  a 
certain  amount  of  money  to  link  up  the  various  roads, 
and  the  effect  of  this  would  be  to  shorten  the  mileage, 
improve  the  grades,  give  the  requisite  terminals  and 
supply  the  necessary  feeders.  The  great  drawback  of 
this  scheme  was  the  present  duplication  of  lines  and 
the  excessive  cost  of  construction,  making  the  interest 
charges  very  high.  Mr.  Tye  concluded  by  saying, 
"Surely  it  is  time  that  Canada  should  stop  and  con- 
sider whither  we  are  drifting  and  demand  a  sharj) 
reversal  of  its  railway  policy  that  has  led  to  such  un- 
fortunate results." 

Mr.  M.  J.  Butler,  after  expressing  his  thanks  for 
the  very  valuable  paper,  said  that  he  was  not  a  be- 
liever in  government  railways;  he  had  had  five  years' 
experience  of  them  and  that  was  enough.  He  had  not 
thought  of  the  solution  suggested  by  Mr.  Tye.  The 
country  had  gone  to  an  enormous  expense  in  the  mat- 
ter of  raihvay  construction,  and  his  idea  Avas  that  we 
ought  to  secure  some  benefit  from  it,  but  this  Avould 
not  be  achieved  under  government  management.  Still, 
it  was  in  the  power  of  the  government  to  create  a 
body,  with  capable  officials,  Avhich  Avould  be  free  from 
politics,  and  Avhich  Avould  inidcrtake  the  management 
of  the  lines. 

Mr.  H.  Vaughan  declared  that  the  railway  prob- 
lem would  have  to  be  faced.  No  one  could  doubt 
the  absolutely  reckless  way  in  Avhich  constructioii  had 
been  carried  out.  He  Avas  skeptical  Avhethcr  such  a 
scheme  as  suggested  by  Mr."  Tye  would  be  p<ipu!ar 
cnough  for  any  government  to  put  it  tnrough. 

In  the  course  of  further  discussion  Mr.  M.  |.  But- 
ler referred  to  government  expenditures,  and  instanced 
the  Hudson  Bay  Railway  as  a  jKirticularly  bad  example 
of  waste  of  money  on  foolish  schemes.  There  was  also 
the  Welland  Canal  and  other  public  Avorks.  which  he 
regarded  in  a  very  unfavorable  light. 
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Retiring  President  of  Montreal  Builders'  Ex 
change  Reviews  Past  Year's  Work 


MR.  I.  I'.  .W'ul.lX  uav  ilcotiHl  president  lor 
U'17-18  at  the  annual  nurtiiiL;  ..l  ilu'  Moiit 
real  lUiiklcrs'  ICxchani;*.',  lii.-lcl  mi  January  22. 
'Vhv  report  and  balance  sheet  subniilted  hv 
Mr.  1  >.  K.  Trotter,  the  secretary,  was  road  and  ap- 
proved, beins^;  ciuisiilered  satisfactor\  in  \  ii  w  nl  llic 
circumstances  of  the  year.  Mr.  An^lin  referred  tu  the 
scheme  for  the  hire,  sale,  and  e.xclianoe  of  contractors' 
machinery,  the  property  of  nienibers.  lie  spoke  of  the 
utility  and  economy  of  such  an  excliaiiL^c,  and  asked 
tor  the  co-operation  of  the  nienibers. 

On  the  motion  of  Mr.  Ani^lin,  seconded  by  W.  C. 
Munn,  a  resolution  was  passed  recognizing-  the  urgent 
need -of  a  bureau  of  municipal  research  for  the  City  ol 
Montreal  for  municipal  management  and  accountiiiL;. 
The  exciian.ije  was  willing-  to  co-operate  with  other 
bodies  in  pressing-  upon  the  attention  of  public-spirited 
citizens  the  desirability  of  such  an  institution,  and  of 
having"  it  financed  b\-  ]irivate  contributions  and  from 
other  funds. 

Mr.  F.  B.  Locker  moved,  and  Mr.  A.  Cross  secon<b 
ed,  a  resolution  in  favor  of  the  exchange  getting  in 
touch  with  other  public  bodies  and  organizations  to 
discu>s  whether  it  is  expedient  that  a  preferential  tarilf 
within  the  Empire  should  be  enforced,  so  as  to  cncoui-- 
age  manufacturers  who  may  wish  to  do  an  export  busi- 
ness with  Britain  and  the  allies  and  build  their  factor- 
ies in  Canada.   This  was  agreed  to. 

Mr.  John  Quinlan,  the  retiring  jMcsident,  then  gave 
his  annual  address,  in  the  course  of  which  he  said: 

'Tn  presenting  you  with  my  report  for  1916  I  do  so 
with  the  feeling  in  which,  I  believe,  you  all  share — that 
we  have  i)assed  through  one  of  the  most  eventful  years 
in  the  history  of  this  exchange.  The  war  which  is  now 
in  its  third  year  keeps  steadily  progressing ;  and,  while 
we  have  reached  the  point  wlien  we  can  safely  say  that 
there  is  absolutely  no  doubt  of  the  ultimate  result,  we 
still  find  it  necessary,  in  order  to  bring-  about  its  s])eedy 
and  satisfactory  conclusion,  to  give  the  Allies  the  first 
call  on  our  men  and  material.  You  have  felt  the  full 
force  of  these  altered  circumstances,  and  it  speaks  well 
for  vour  yarious  organizations  that  the  vast  majority 
of  them  have  steadily  maintained  and  increased  their 
standing  and  reputation. 

"While  the  building  permits  issued  by  the  City  of 
Montreal  would  indicate  an  amount  of  building  done 
in  1916  considerably  less  than  that  of  1915,  the  figures 
do  not  by  any  means  give  a  correct  idea  of  the  amoimt 
of  construction  work  handled  by  you  in  the  year  which 
has  g-one.  As  a  matter  of  fact,  if  we  were  to  take  an 
inventory  of  the  actual  business  done  by  each  member 
of  this  exchange  we  would  find  that  our  operations  in 
1916  more  nearly  approached  the  normal  than  the  city 
figures  would  indicate.  The  season  started  in  witli 
little  or  no  business  ofTering,  but  the  demand  for  build- 
ing- increased  with  the  advent  of  midsummer  and 
autumn  until  we  found  ourselves  in  the  position  where 
it  was  not  a  question  of  how  much  work  we  could  get, 
but  how  suitable  labor  and  materials  could  be  secured 
speedily  enoug^h  to  fill  the  contracts  offering^.  Of 
course,  the  great  demand  was  for  factories  and  muni- 
tion plants  of  all  kinds.  Most  of  these  structures  were 
built  outside  of  the  limits  of  the  City  of  Montreal, 
hence  the  reason  for  their  not  appearing  in  the  statis- 


tics fiiniislicd  its  building  department,  and  most  of 
tlicni  wH'rt'  erected  within  a  radius  of  a  hundred  miles 
l)\-  Montreal  conlract(jrs,  and  J  have  the  greatest  ])lea- 
sure  in  complimenting  you  on  the  speed  and  thorough- 
ness with  which  you  carried  out  these  contracts  under 
conditions  w  hich  were  far  from  ideal.  I  will,  indeed, 
\  cnture  to  sa}',  gentlemen,  that  the  erection  of  some  of 
tiiese  plants  by  you  created  a  record  in  speed  and  thor- 
oughness which  has  ijever  before  been  reached. 

"At  the  moment  the  building  contracts  in  sight  for 
1917  do  not  seem  quite  so  many,  but  nevertheless  the 
general  public  are  prosperous,  and  we  may  expect  to 
see  in  the  near  future  a  more  general  demand  by  our 
citizens  to  own  their  own  houses  and  to  occup}^  larger 
and  better  ones.  During  the  last  three  years  Montreal 
has  grown,  but  the  number  of  new  houses  erected  in 
that  time  forms  a  small  percentage  of  the  total  amount 
of  building  oiicrations.  There  are  at  present  few  vacant 
houses  in  the  city,  and  already  a  demand  is  growing 
for  homes  of  all  descriptions.  We  must  also  expect  a 
large  increase  in  the  number  of  existing-  school  build- 
ings and  a  still  greater  number  of  factories. 

"The  period  of  this  war  has  been  productive  of 
many  new  difficulties,  but  I  'believe  that  the  close  of 
the  war  especially  Avill  present  more  varied  and  acute 
problems  to  ])e  solved.  For  one  thing  the  amount  and 
quality  of  availaljle  labor  and  its  assimilation  into  the 
industrial  life  of  our  city  and  province  will  require 
careful  study,  and  we,  as  l)uil<lers  and  as  citizens,  must 
be  ])repared  and  organized  to  deal  with  these  subjects 
in  a  manner  satisfactory  to  all  the  interests  involved. 
Can;ida  has  at  present  about  400,000  men  in  khaki,  re- 
cruited largely  from  the  ranks  of  the  skilled  mechanics. 
Every  effort  will,  I  am  sure,  be  made  by  you  on  their 
return  to  place  them  in  positions  for  which  their  train- 
ing and  experience  fits  them. 

"Naturally  the  difficult  conditions  of  the  past  year 
have  been  reflected  in  the  ordinary  work  of  the  Ex- 
change. AVhile  attendance  at  our  meetings  has  not 
been  so  large  and  the  interest  of  members  not  so  great 
as  could  be  \vished.  nevertheless  an  appreciable  amount 
of  work  has  been  done,  and  the  Exchange  is  being  re- 
garded more  and  more  as  an  organization  with  a 
watchful  eye  on  all  matters  aiTecting  the  interests  of 
its  members,  and  whose  power  to  effect  reforms  and 
rectify  abuses  in  our  trades  and  the  conditions  under 
which  they  are  operated  is  limited  onh'  b}-  the  amount 
of  active  interest  vou  take  in  the  work  of  your  direc- 
tors and  the  support  you  give  them. 

"Your  Exchange  has  during  the  latter  part  of  last 
year  concerned  itself  mainly  with  the  inauguration  of 
an  exchange,  for  the  hire  and  sale  between  our  mem- 
bers of  contractors'  machiner}^  not  in  use,  and  with 
pressing  upon  the  I  Inn.  Mr.  Taschereau  certain  amend- 
ments to  the  bill  which  he  introduced  last  session  at 
Quebec  and  succeeded  in  having  adopted,  regarding 
the  privileges  of  workmen,  supply  men,  sub-contrac- 
tors, and  contractors.  As  soon  as  your  directors  learned 
that  it  was  the  intention  of  the  Provincial  Minister  of 
Public  Works  to  bring  forward  this  measure  they  ap- 
pointed a  representative  and  influential  committee  to 
study  the  subject,  frame,  if  necessaiy,  other  and  more 
suitable  amendments,  and  in  general  to  take  care  that 
the  interests  of  our  members  were  not  jeopardized.  In 
order  tp  obtain  as  wide  an  expression  of  opinion  as 
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possible  your  board,  at  the  request  of  this  committee, 
called  a  s^eueral  meeting;  of  the  Exchange,  when  many 
valuable  >ug,L;eslions  from  the  members  present  were 
received.  Suggestions  were  also  invited  from  other 
bodies.  The  bill  as  finally  approved  by  the  legislature 
improves  but  little  the  position  of  the  workmen,  the 
supplier  of  materials,  and  of  the  sub-contractor,  and 
leaves  the  general  contractor  as  he  was.  The  work  of 
\  our  committee  was  rendered  particularly  difficult  by 
ihe  fact  that  this  was  a  government  measure,  and  the 
greatest  pressure  had  to  be  brought  to  bear  in  order  to 
have  our  amendments  considered.  Further,  the  short 
time  that  elapsed  between  the  printing  of  the  bill  and 
its  presentation  to  the  House  increased  our  ditTficultie,s, 
and  it  speaks  volumes  for  the  watchfulness  and  dili- 
gence of  this  committee  that  they  safeguarded  oiu^  in- 
terests so  well.  The  heartiest  thanks,  not  only  of  the 
members  of  this  Exchange,  but  also  of  every  builder 
and  building  supply  man  in  the  Province  of  Quebec  are 
due  its  members.  A  copy  of  this  bill  as  soon  as  printed 
will  be  mailed  to  each  member.  I  may  remark  in  pass- 
ing- that  perhaps  a  good  deal  of  the  dissatisfaction  that 
existed  among-  our  ranks  in  regard  to  the  previous  Lien 
Law  was  due  in  a  measure  to  the  fact  that  every  mem- 
ber did  not  exercise  his  privileges,  and  I  would 
strongly  urge  each  one  of  you,  as  soon  as  you  are 
acquainted  with  the  terms  of  the  new  measure,  to  exer- 
cise your  rights  to  the  full.  The  law  has  not  been 
amended  to  our  entire  satisfaction,  and  the  only  way 
we  can  convince  the  government  that  the  suggestions 
we  submitted  were  in  the  best  interests  of  the  build- 
ing public  and  the  business  interests  we  represent,  will 
be  for  each  one  of  us  to  exercise,  as  soon  as  possible 
and  necessary,  our  rights  under  it.  Should  we  all  do 
this,  J  am  convinced  that  within  six  months  the  gov- 
ernment will  be  constrained  to  prepare  a  new  bill,  and 
there  will  be  no  necessity  for  us  to  agitate  in  the  mat- 
ter at  all. 

"In  regard  to  the  exchange  for  the  sale  and  hire  of 


machinery,  inaugurated  a  short  time  ago.  arrange- 
ments are  practically  completed,  and  more  enquiries 
for  the  use  of  equipment  are  being  received  than  can 
be  satisfied.  There  can  be  no  doubt  that  the  scheme 
has  great  possibilities  for  our  members,  especially  in 
regard  to  convenience  and  economy,  and  those  of  you 
who  have  plants  lying-  idle  will  help  to  make  the  plan 
a  success  and  of  benefit  to  yourselves  and  your  fellow- 
members  by  having-  your  lists  of  machinery  available 
for  the  purpose  sent  in  as  speedily  as  possible. 

"It  is  a  pleasure  to  recall  that  some  of  our  members 
who  were  noted  for  their  skill  in  construction  work  are 
now  engaged  in  pulling  up  and  tearing  down — in 
smashing-  German  lines  and  German  frightfulness.  1 
refer  specially  to  Brigadier-General  Loomis,  to  Major 
Cape,  to  Assistant  Deputy  Quartermaster-General  Mc- 
Ritchie,  to  Paymaster  Murray,  and  to  the  Bonnell 
brothers.  I  am  proud  to  call  these  gentlemen  fellow- 
members,  and  I  am  sure  I  express  your  thoughts  when 
I  state  that  they  will  finish  the  contract  they  have 
presently  on  hand  on  schedule  time,  fully  in  accord- 
ance with  the  specifications,  and  to  the  entire  satisfac- 
tion of  their  clients — the  British  Empire.  We  wish 
them  all  a  happy  and  speedy  return  ;  and  when  their 
present  job  is  finished,  and  we  know  from  their  past 
record  how  well  it  will  be  done,  we  shall  be  honored  to 
have,  as  we  have  had  before,  the  benefit  of  their  co- 
operation, their  counsel,  and  their  riper  experience." 

The  election  of  officers  resulted  as  follows :  Presi- 
dent, Mr.  J.  P.  Anglin ;  vice-president,  Mr.  W.  C. 
Munn ;  second  vice-president,  Mr.  Robert  F.  Dykes ; 
directors:  Messrs.  Alex.  W.  Bremner,  Alex.  Charette, 
L.  J.  Conroy,  A.  Cross,  T.  Douglas,  W.  M.  Irving,  D. 
McCuaig-,  W.  E.  Potter,  J.  J.  Roberts,  J.  E.  \\' alsh,  and 
W.  E.  Ramsay. 

In  returning  thanks  for  his  election,.  Mr.  Anglin 
asked  for  the  assistance  of  all  members  in  promoting 
the  interests  of  the  Exchange  and  in  fostering-  a  get- 
together  spirit. 


Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


Cast  Concrete  Pulley  Replaces  Broken 
Cast  Iron  One 

A  broken  cast  iron  pulley  was  recently  repaired  by 
pouring  it  full  of  concrete,  according  to  H.  S.  Carpen- 
ter in  Engineering-  Record.  The  pulley,  which  is  one 
of  a  pair  carrying  the  main  elevator  in  a  large  stone- 
crushing  plant,  is  54  inches  in  diameter,  with  a  20-inch 
face.  In  the  failure  nearly  the  entire  rim  was  broken, 
but  an  extra  pulley  was  not  available,  and  it  took  some 
time  to  secure  a  new  one.  To  avoid  shutting  down  the 
plant  in  the  meantime,  a  form  was  built  in  place  around 
the  remains  of  the  old  pulley,  using  perforated  metal, 
faced  with  building-  paper  for  the  rim  and  wood  for  the 
sides.  The  belt  was  left  in  ])lace,  and  the  whole  in- 
terior of  the  ff)rm  poured  full  of  1  :2  :3  concrete.  Pour- 
ing was  finished  at  6  p.m.  on  Saturday  and  the  concrete 
pulley  was  put  in  service  at  11  a.m.  the  following 
Monday.  The  job  was  a  complete  success.  The  belt 
runs  dircctlv  on  the  concrete. 


A  Gravel  Washing  and  Screening 
Chute  for  the  Small  Job 

The  careful  contractor  or  builder  does  not  like  to 
use  bank  run  gravel  of  doubtful  grading-  and  high  dirt 
content.  lie  is  often  led  to  pay  .a  liig'h  price  for 
screened  material  when  lu-  might  use  cheaper  bank 
nni  gravel  if  he  did  not  think  the  expense  of  fitting  out 
a  screening  and  washing  plant  would  be  too  high  to 
pay  on  a  small  job.  A  .simple  chute  with  a  section  of 
screen  ])laced  in  the  bottom  near  the  lower  end,  as  in 
the  accompanying  illustration,  will  provide  a  screening 
and  washing  device  which  is  amply  sufficient  for  the 
average  small  job,  and  its  cost  is  low  enough  to  war- 
rant its  use. 

The  slope  of  the  chute  nnist  be  sufficient  to  allow 
the  material  to  roll  down  the  incline,  and  is  usually 
found  to  be  about  that  shown  in  the  illustration.  The 
sideboard  prevents  the  material  from  being  thrown 
over,  and  the  pile  of  gravel  to  be  screened  and  washed 
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should  be  placed  near  the  hi^h  ind  of  \h<-  ch\\\c.  on  \\\v 
side  opposite  Xo  the  sideboard.  riio  lust  rcsulls  arr 
obtained  when  the  material  ^hoxilcd  into  the  cluitc 
as  fast  as  it  is  needed  in  liie  concrete  mixer.  This 
makes  it  unnecessary  to  shovel  the  screened  gra\  el  and 
the  sand  awav  from  the  lH>ttom  of  the  trough. 

The  material  is  washed  means  of  a  stream  of 
M'ater  sui>plied  at  the  high  end  of  the  trough  from  a 
pipe,  tti  which  is  attached  the  hose  from  the  li\  drant  or 
pump.  This  water  also  assists  in  carr\  ing  the  sand 
and  gravel  down  to  the  screen.     The  sand  is  caught  on 

Jni^-board  Co  pret^nt  /natana/  from 


J   V.  Platform 

CLCVATIOI^ 


)-i-o4- J'-o^-j       i'nz''  '  \~r-o-^ 

PLAN 

.\  simple  trough  to  screen  and  wash  bank-run  gravel. 

a  platform  and  prevented  Iroin  mixing  with  the  gravel 
bv  a  wall  Iniilt  of  l^oards  nailed  to  the  chute  support. 
The  dirty  water  runs  down  the  platform  and  is  carried 
away  in  a  trough. 

Two  men  can  wash  and  screen  gravel  with  very  sat- 
isfactory results,  using  this  device^,  and  the  material 
supplied  for  the  concrete  may  be  proportioned  care- 
fully, insuring  good  concrete  in  return  for  the  expense 
of  their  labor. — Cement  World. 


Setting  Reinforcing  Bars  in  Hollow 
Concrete  Floor  Beams 

Cornwall,  Out.,  Jan.  17,  1917. 
Editor  Contract  Record : 

I  read  with  a  good  deal  of  interest  3'our  article  on 
the  Hospital  for  the  Insane  at  Whitby.  I  presume  the 
article'  was  intended  to  instruct  as  well  as  interest. 
There  is  one  part  of  it,  however,  that  is  rather  indefin- 
ite. On  page  32,  where  you  describe  the  making  of  the 
beams,  it  says  the  collapsible  steel  moulds  used  to  pro- 
duce the  hollows  in  the  beams  are  set  and  properly 
spaced.  To  these  cores  are  solidly  attached  the  steel 
reinforcing'  bars.  Now,  this  is  where  the  puzzle  ap- 
pears, for  if  the  steel  rods  are  solidly  attached  to  the 
cores  or  moulds,  how  do  they  easily  remove  them? 

I  would  also  like  to  know  the  area  of  the  cross-sec- 
tion and  the  thickness  of  the  shell. 

Yours  very  truly, 

Henry  Williams. 

fThe  method  of  holding  the  reinforcing-  rods  to  the 
metal  cores  was  not  made  very  clear  in  our  article  re- 
ferred to,  published  in  our  Jan.  10  issue.  The  reinforc- 
ing- is  supported  by  thin  stamped  wires  encircling  the 
outside  of  the  sheet  metal  moulds.  Projecting  hooks 
on  the  wires  serve  to  carry  the  rods  and  hold  them 
away  from  the  core  and  in  their  proper  position.  Small 
loose  wire  stirrups  at  the  top  and  bottom  of  the  mould 
maintain  a  clearance  of  Yi  in.  or  so  between  the  wire 
loop  and  the  core.  The  reinforcing-  is  securely  wired 
to  the  loops  so  that  it  is  perfectly  rigid  and  in  the  re- 
quired position.   The  core  and  reinforcing  are  properly 


l)l;K  e(l  on  a  thin  layer  of  concrete,  and  the  shell  is  com- 
pleted by  i)otiring  concrete  around  the  core.  After  a  suf- 
licienl  lapse  of  time  the  moulds  are  withdrawn  by  col- 
lapsing the  lower  corners,  so  as  to  reduce  the  trans- 
\  erse  section.  The  reduction  of  the  core  section  separ- 
ates it  fron:  the  encircling  loops,  and  on  its  removal  the 
loops  and  stirrni)s  are  left  embedded  in  the  concrete. 

\\  ith  regard  to  the  sectional  area  of  the  beams, 
this  depends  on  the  loading  requirements.  The  cores 
are  made  in  several  sizes  to  suit  varying"  conditions, 
and  the  thickness  of  concrete  above  or  at  the  sides  is 
projjortioned  to  meet  the  load.  The  section  to  be  used 
is  determined  after  computing  the  shear,  tensile,  and 
compressive  stresses  in  each  instance.  There  is  on  this 
account  no  fixed  ratio  between  the  area  of  the  hollow 
and  the  gross  area  of  the  beam,  but  the  beams  are  de- 
signed to  suit  the  conditions  under  which  they  are  used. 
The  stock  beams,  as  manufactured  at  the  plant  of  the 
Siegwart  Beam  Company,  who  control  the  patents,  are 
made  in  standard  sections,  each  one  designed  for  a  spe- 
cific loading.  At  Whitby,  however,  where  the  govern- 
ment made  its  own  beams,  they  were  not  standardized, 
but  rather,  as  explained  above,  each  individual  case 
was  provided  for  by  varying  the  area.  As  the  bottom 
of  the  shell  serves  no  purpose  in  bearing  load,  it  can  be 
as  thin  as  convenient — in  this  case  about  ^  in.  It  is 
merely  used  to  provide  a  flush  surface  to  receive  a 
plaster  finish. — Editor.] 


Municipal  Report  of  South  Vancouver,  B  C. 

Mr.  S.  B.  Bennett,  municipal  engineer  of  South 
Vancouver,  B.C.,  has  just  presented  a  most  interesting- 
report  covering  roadway,  waterworks  and  sewer  opera- 
tions during-  1916.  Considering  the  financial  stringency 
the  work  on  roadways  has  been  confined  chiefly  to 
maintenance,  but  it  is  urged  that  considerable  con- 
struction work  should  be  carried  out  in  1917,  including 
Eraser  Avenue,  from  Twenty-fifth  Avenue  to  River 
Road ;  the  River  Road,  from  Point  Grey  to  Burnaby, 
and  maintenance  work  on  Main  Street. 

In  all  about  nine  and  one-quarter  miles  of  sewers 
have  been  laid,  occupying  a  maximum  of  520  men  at 
one  period.  This  work  Avas  all  carried  out  by  day 
labor,  and  the  following  paragraph  from  Mr.  Bennett's 
report,  as  indicating  his  conviction  that  this  system  is 
entirely  satisfactory,  will  be  read  with  interest  by  other 
municipal  engineers: 

"The  whole  construction  work  has  been  executed 
in  a  thorough  and  workmanlike  manner,  at  a  low  cost, 
and  is  beyond  doubt  superior  to  that  which  could  have 
been  expected  by  contract  under  the  closest  super- 
vision. Considering-  that  at  the  commencement  of  the 
work  the  majority  of  the  laborers  were  unskilled  in 
this  particular  class  of  work,  it  reflects  great  credit  on 
the  men  and  the  foremen  in  charge,  and  is  a  plain  proof 
of  the  ability  of  the  municipality  to  handle  to  their  ad- 
vantage municipal  work  by  day  labor." 

Owing  to  lack  of  funds,  construction  work  on 
waterworks  was  reduced  to  a  minimum.  The  system 
at  the  present  time  consists  of  approximately  172  miles 
of  steel  main  and  36  miles  of  wooden  main.  The  report 
states  that  a  six-inch  steel  main  on  Kin,gsway,  from 
Nanaimo  to  Joyce  Road,  has  caused  considerable 
trouble  during-  the  past  year  from  electrolysis.  The 
municipality  charges  a  sprinkling  tax  of  $1  for  the 
summer  season. 


Considerable  success  is  said  to  have  attended  the 
daylight  saving-  experiment  in  St.  John,  N.B.,  last  year. 
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Can.  Soc.  Civil  Engineers  Annual  Meeting 

Held  in  Montreal  Tuesday  and  Wednesday  of  Last  Week  —  Much 
Important  Business  Transacted  —  The  Engineer  Taking  a  More 
Prominent  Part  in  the  Civil  and  Commercial  Activities  of  the  Country 


Mfnil)frs  of  the  Canadian  Society  of  Civil  Engineers  held 
their  thirty-first  annual  meeting  on  January  23  and  24,  at  the 
society's  building,  Montreal.  Mr.  G.  H.  Duggan,  the  presi- 
dent, was  in  the  chair. 

The  tirst  day's  meeting  was  devoted  almost  entirely  io 
reports  and  the  president's  address.  After  the  reading  of  the 
minutes  and  the  appointment  of  scrutineers  tlie  report  of  the 
counc'l  was  presented. 

Report  of  Council  (Extract). 

Under  the  heading  "General,"  the  report  mentions  the 
appointment  of  the  Committee  on  Society  Affairs,  under  the 
chairmanship  of  Professor  H.  E.  T.  Haultain,  University  of 
Toronto,  and  the  establishing  of  a  Provincial  Division  in  the 
District  of  Alberta.  The  following  paragraph  also  appears 
under  this  heading: 

"A  very  considerable  amount  of  time  was  occupied  dur- 
ing the  year  in  Council  meetings  and  by  specially  appointed 
committees  in  connection  with  the  question  of  the  employ- 
ment of  alien  engineers  by  the  Government.  A  general  state- 
ment as  to  the  position  of  this  matter  has  recently  been 
communicated  to  the  membership.  It  is  still  tinder  advise- 
ment and  such  further  progress  as  may  be  made  will  be 
reported  from  time  to  time. 

"A  circular  letter  has  been  addressed  to  branches,  point- 
ing out  that  the  interests  of  the  profession  in  Canada  will 
be  served  by  giving  attention  to  engineering  matters  of 
iijiportance  in  the  locality  of  the  branch.  The  Calgary  Branch 
rendered  an  important  service  to  the  city  in  the  early  portion 
of  this  year  by  reporting  on  the  construction  of  a  bridge  over 
the  Bow  River,  in  regard  to  the  stability  of  which  there 
was  contention.  This  report  completely .  exonerated  the  City 
Engineer  from  the  aspersion  cast  upon  him  by  an  Alderman, 
and  the  action  of  the  Branch  met  with  the  approval  of  the 
Board  of  Control  and  the  citizens  generally." 

The  Society's  Finances. 

The  Library  Committee  also  presented  their  rei)ort,  after 
wliich  Mr.  R.  A.  Ross  moved  the  adoption  of  tiie  report  of 
the  Finance  Committee,  whicii  stated  that  (he  total  receijifs 
for  191 G  were  about  $1,000  in  excess  of  the  next  highest  year, 
namely,  1912.  The  expenditure  for  1916  corresponded  very 
closely  with  that  for  1912,  in  spite  of  the  fact  that  franking 
privileges  having  been  cancelled  postage  rales  increased.  One 
essential  difference  between  those  comparable  years — 1913 
and  1910 — was  that  during  (he  latter  \ear  tlie  arrear  collec- 
tions were  something  over  twice  those  of  1912.  On  the  other, 
hand,  the  entrance  fees  in  1912  were  very  much  larger  than 
1916.  The  moral  of  the  above  was  that  every  effort  would 
have  to  be  made  to  increase  the  membership,  which  would 
assist  doubly  by  increasing  current  as  well  as  entrance  fees. 

The  total  income  was  $23,737,  and  the  expenditure  $20,08.';, 
leaving  a  balance  of  $3,642. 

Mr.  Ross  pointed  out  arrears  of  $0,513  had  been  collected, 
but  owing  to  the  accumulation  of  the  year,  the  amount  in 
arrear  amounted  to  about  the  same. 

Mr.  W.  J.  Francis  spoke  of  the  satisfactory  nature  of  tlie 
linances,  despite  the  pessimistic  prophecies  of  Mr.  Ross  at  the 
last  meeting.  It  must  not  be  overlooked  that  678  members 
were  at  the  front,  from  whom  no  revenue  was  obtained. 

Branch  Reports. 

The  reports  of  the  following  l)ranches  were  read:  Quebec, 
Winnipeg,  Regina,  Ottawa,  Calgary,  Vancouver,  Victoria,  and 


Toronto.  These  indicated  that  all  branches  had  had  success- 
ful years,  one  notable  feature  being  the  large  number  of  mem- 
bers at  the  front.  Thus  Toronto  has  a  third  of  its  member- 
.ship  overseas,  Regina  11,  and  Victoria  2'). 

Mr.  Tye  was  informed  that  no  report  had  been  received 
from  the  British  Columbia  division,  to  which  he  replied  that 
this  was  disappointing  in  view  of  the  great  things  which  had 
been  expected  from  the  formation  of  this  division. 

Mr.  J.  White  then  read  the  report  of  the  Conservation 
(Committee,  which  has  been  already  published  in  the  Contract 
Record.  He  then  referred  to  the  excellent  results  which  were 
expected  from  the  appointment  of  the  Advisory  Committee  i)y 
the  Federal  Government. 

A  very  long  discussion  followed,  chiefly  on  the  lines  as  to 
whether  the  committee  should  be  continued,  in  view  of  tlie 
work  of  the  Federal  Conservation  Commission.  Mr.  White 
■  stated  that  he  had  circularized  the  society's  committee,  asking 
their  opinions  on  this  point,  and  the  replies  had  been  of  a 
mixed  character. 

Mr.  White,  discussing  the  action  of  the  railways  and  other 
bodies  in  the  matter  of  conservation  and  similar  questions, 
expressed  the  opinion  that  •there  was  too  much  talk  and  not 
enough  actual  work,  although  he  would  not  care  to  minutely 
discuss  the  attitude  of  such  bodies.  The  trouble  was  that 
there  was  too  much  divided  effort.  He  then  referred  in  detail 
to  the  return  of  the  soldiers  after  the  war,  and  stated  tiiat,  in 
his  view,  the  care  of  these  men  could  not  he  placed  on  the 
government.  The  burden  of  taxes  and  pensions  would  be 
v.ery  great,  and  each  community  ought  to  take  care  of  the 
returned  men  sent  from  the  particular  localities. 

The  Federal  Advisory  Council. 

After  speeches  by  Mr.  R.  McColl  and  Mr.  H.  V.  Brayley 
(the  latter  advocating  the  continuance  of  the  committee  with 
a  view  to  industrial  research),  Mr.  R.  A.  Ross  gave  some  de- 
tails of  the  formation  of  the  Federal  Advisory  Committee,  of 
which  he  is  a  member.  He  was  in  favor  of  the  Conservation 
Committee  being  continued,  as  it  kept  members  in  touch  with 
conservation  work.  The  Advisory  Committee  had  asked  the 
government  to  do  certain  things  in  the  matter  of  expense,  and 
the  government  had  acquiesced  in  everything  required.  There 
were  about  thirty  live  subjects  on  the  agenda  of  the  commit- 
tee, and  a  number  of  sub-committees  had  been  appointed.  A 
very  large  amount  of  information  was  available  in  the  archives 
of  the  government,  and  it  was  the  object  of  the  committee  to 
put  this  in  such  a  shape  that  it  would  be  of  value  to  the  pub- 
lic. The  committee  desired  to  be  able  to  go  to  the  government 
and  to  practically  tell  them  that  action  would  have  to  be 
taken  in  the  matter  of  deveolping  Canadian  resources,  l^'or 
instance,  he  was  interested  in  the  enormous  deposits  of  lignite 
in  Saskatchewan.  These  could  be  briquetted  and  the  West 
.Mipplied  with  fuel  at  a  lower  cost  than  at  present.  Private 
enterprise  would  not  take  up  this  question,  and  the  govern- 
ment should,  therefore,  invest  money  in  putting  in  a  demon- 
stration plant.  It  was  essential  tiiat  public  opinion  should 
back  up  the  committee,  and  in  this  way  put  pressure  on  the 
government  to  take  action  in  such  matters,  'i"he  committee 
were  endeavoring  to  get  the  government,  manufacturers, 
bankers,  etc.,  to  help.  They  were  sending  out  questionnaires 
to  various  people,  the  manufacturers  being  asked  to  state  their 
problems,  and  the  committee  promised  hel])  in  solving  tiiem. 
i  he  manufacturers  could  help  the  committee  and  the  com- 
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imltcc  till-  UKiiuifactui ers.  ami  !>>■  cii-opi  r.iiinii  ilu'  l  omilrs 
\vmil»l  get  practical  results. 

Mr.  Francis  spoke  of  the  useful  worU  doiu'  !>>  \n>[\\  tlu- 
Conservation  Conunission  anil  their  own  lonnniiiri'. 

Mr,  J.  B.  Challics  was  in  favor  of  the  muiilu  r  of  ilu-  coin- 
niitlee  being  rcduceil,  and  I'ruf.  l>ro\vu  siiyjicsled  a  lU'l'm- 
itc  line  of  work  nii.uht  be  given  to  tiie  coniniiltei-. 

Mr.  White,  repljin^  on  the  discussion,  said  iliai  tlu-  piu- 
ccedings  were  a  jnstil'ication  of  the  contimuituMi  of  tin-  coni- 
niittee.  The  work  of  the  Conservation  Coniniissioii  was  to 
encourage  other  organizations  to  .no  ahead  and  carry  to  a 
conclusion  the  investigation  of  tlie  Ottawa  commission. 

The  President's  Address. 

On  the  resuniptii>n  of  ilie  nu'cting  in  liu'  alliriiooii  the 
president  delivered  liis  address.  He  commenced  with  a  Iiis- 
torical  sketch  of  the  society,  particularly  in  relation  to  the 
distribution  of  the  membership,  .i>cographicalIy  considered. 
In  1887  the  city  of  Montreal  had  :{0  .to  40  per  cent,  of  the 
membership,  the  area  bounded  i)y  Toronto,  Ottawa,  and 
Montreal  65  per  cent.;  the  district  Port  Arthur  to  Montreal, 
80..'.  per  cent.,  and  the  district  west  of  Port  Arthur  only  7.4 


John  Stoughton  Dennis,  the  newly  elected  president  of  ttie 
Canadian  Society  ot  Civil  Engineers. 

per  cent.  In  1916  Montreal  had  decreased  to  17.4  per  cent., 
the  Toronto,  Ottawa,  and  Montreal  area,  36.7  per  cent.,  and 
the  district  Port  Arthur  to  Montreal  63.5  per  cent.  The  dis- 
trict east  of  Montreal  had  remained  practically  stationary, 
being  12.8  per  cent,  in  1887,  and  11.9  per  cent,  in  1916,  but  the 
district  west  of  Port  Arthur  had  increased  from  7.4  per  cent, 
to  2.'J.4  per  cent.  Montreal  still  maintained  its  lead  in  actual 
numbers  over  any  other  city,  having  367  corporate  members 
against  168  in  Ottawa,  which  had  the  next  largest  number. 
While  there  had  been  a  large  increase  in  the  number  of 
members  in  the  districts  tributary  to  Montreal,  there  had 
been  a  much  larger  percentage  of  increase  in  the  number  of 
members  west  of  Port  Arthur,  so  situated  that  they  could 
only  reach  Montreal  at  much  expense  and  with  considerable 
loss  of  time.  It  was  to  be  expected  that  members  so  situated 
should  feel  strongly  that  they  were  best  served  as  regarded 
their  daily  work  by  the  local  associations,  and  had  little  inter- 
est or  sympathy  in  the  general  work  of  the  society  as  it 
existed  to-day.  His  impression  was  that  this  attitude  had 
increased  largely  of  late.    Its  tendency  under  the  present 


organization  was  to  still  further  increase,  and  if  they  were  to 
Imild  up  a  strong  national  society,  representing  the  whole 
profession  in  Canada,  it  was  a  factor  to  which  most  earnest 
consideration  must  be  given.  In  1906  there  were  only  two 
branches,  while  in  1915  there  were  ten  branches,  with  30  per 
cent,  of  the  wliolc  meml)ershii).  Tn  3  887  the  members  were 
:>:'.  per  cent,  of  the  total  meml)ership;  in  1916,  22.6  per  cent.; 
associate  members  in  1887  were  15.4  per  cent.;  in  3  916,  52.5 
per  cent.,  or,  classing  juniors  with  associate  members,  57.8 
per  cent.  Summarizing,  the  percentage  of  members  had 
dropped  from  53  per  cent,  to  23.6  per  cent.,  while  percentage 
of  associate  membersliip  liad  risen  from  15.4  per  cent,  to  52.5 
per  cent. 

The  further  remarks  of  the  i)resident  were  largely  per- 
sonal opinions  on  the  future  conduct  of  the  society,  and  did 
not  form  part  of  the  presidential  address  as  given  above.  The 
statistics,  he  said,  sliowing  as  tlicy  did  a  very  healthy  growth 
in  membership  and  apparently  a  widespread  interest,  if  taken 
b}'  tliemselves,  would  seem  to  be  cause  for  complacency  and 
a  feeling  that  all  was  well.  They  knew,  however,  from  many 
complaints  that  most  of  the  members  were  far  from  satisfied, 
and  he  felt  that  they  had  only  made  a  start  towards  organiz- 
ing their  forces  to  advance  the  profession  to  that  opinion  in 
pu]:ilic  estimation  to  wliich  the  engineer  was  entitled.  The 
l)enefits  from  membership  were  internal  and  external.  The 
first  included  professional  standing  amongst  themselves,  con- 
ferred by  membership,  the  advancement  of  professional 
Icnowledge  by  the  reading  and  discussion  of  papers,  and  the 
work  of  technical  committees,  conventions,  and  other  society 
activities,  etc.  The  other  class  was  broadly  covered  b}'  the 
proper  recognition  of  the  profession  of  engineer  by  the  pub- 
lic, including  the  proper  appreciation  of  the  engineers'  ser- 
vices on  engineering  questions  and  the  further  recognition  by 
the  public  that  the  engineer,  by  his  training  and  attainments, 
should  be  eminently  fitted  to  take  his  place  in  pul)lic  affairs, 
and  that  he  should  be  sought  as  an  advisor  in  questions  not 
only  of  engineering,  but  as  well  on  other  important  matters 
where  his  engineering  training  and  standing  qualified  liim  to 
give  sound  advice  on  affairs  not  directly  related  to  the  prac- 
tice of  his  profession.  ^ 

In  his  view,  they  should  strive  for  all  these  benefits, 
internal  and  external,  Init  they  could  not  hope  to  attain  full 
success  in  their  quest  for  external  l:)enefi'ts  until  they  had  put 
tlieir  house  thorouglily  in  order,  and  so  organized  the  insti- 
tution that  they  realized  the  internal  benefits  to  the  greatest 
extent  possible,  and  he  desired,  therefore,  to  make  a  few  sug- 
gestions as  to  the  improvements  within  their  immediate  grasp. 

It  seemed  important  to  have  some  arrangement  by  which 
the  considerable  portion  of  the  membership  far  removed 
from  headquarters  could  keep  in  touch  with  the  work  of  the 
society  and  could  take  its  share  of  directing  that  work."  It 
was  true  that  every  member  received  a  report  of  proceedings 
at  the  annual  meeting,  such  transactions  as  the  limited  funds 
enabled  them  to  print,  and  most  of  tlfe  members  belonged  to 
some  local  branch  or  division  where  matters  of  more  or  less 
general  interest  came  up  for  discussion.  This,  however,  was 
long-range  work,  in  many  cases  divested  by  elapsed  time  of 
its  interest,  and  there  must  be  many  who  would  be  glad  to 
take  an  active  interest  and  discuss  the  aflfairs  from  time  to 
time  as  they  arose,  but  who  did  not  care  to  give  the  time  to 
put  their  views  in  correspondence. 

The  bulletin  recommended  in  the  report  of  the  committee 
would  no  doubt  do  much  to  interest  the  member  far  removed 
from  headquarters  in  the  general  affairs  of  the  society,  but  it 
could  not  well  supply  the  interest  aroused  l)y  an  active  par- 
ticipation in  the  direction  of  affairs,  and  some  plan  should  be 
devised  by  which  there  should  be  a  special  meeting  of  the 
council  at  least  once  a  year — preferably  twice — to  discuss  the 
more  important  affairs  of  the  society.  If  it  were  not  feasilile 
to  bring  the  whole  council  together,  delegates  could  be  sent 
from  the  provincial  divisions  where  these  existed,  and  ar- 
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laiiycnunls  ciuiUl  he  made  to  nominate  a  councillor  to  repre- 
sent a  district  where  a  division  had  yet  been  formed.  The 
experiment  of  a  conference  was  tried  two  j'ears  ago,  with 
some  success,  but  there  was  not  adequate  machinery  in  exist- 
ence to  continue  the  good  work  started,  and  the  finances  of 
the  society  had  not  permitted  the  expense  of  calling  subse- 
quent conferences  to  consider  arrangements  for  this  and 
other  activities. 

The  president  then  referred  to  the  question  of  the  presen- 
tation of  papers  and  tlie  exchange  of  professional  experience 
and  thought,  and  said  that  the  shortcomings  in  this  respect 
had  not  jjeen  remedied.  With  their  present  haphazard  ar- 
rangements interesting  and  valualjle  papers  were  often  read 
at  the  branches  that  never  reached  the  publication  of  the 
society.  The  present  procedure  almost  consigned  a  paper  to 
oi)livion,  because  only  a  few  would  read  all  the  transactions 
en  bloc,  when  received  in  a  large  volume.  .\  number  of 
papers  were  read  at  local  meetings  which,  while  not  admis- 
sable  in  the  permanent  transactions  because  not  sufificientb' 
technical,  were  nevertheless  very  interesting,  and  it  seemed 
to  him  that  these  should  reach  in  some  form  more  members 
of  the  society  than  happened  to  hear  them  at  the  meeting  at 
which  they  were  read.  He  suggested  an  arrangement  by 
whicli  such  papers  could  be  printed  in  tlie  monthly  l:)ulletin. 

Sulistantial  improvements  could  not  be  carried  out  on 
their  jiresent  revenue.  Expenses  were  increasing,  and  tlie 
amount  returned  to  the  branches  was  becoming  a  heavy  tax, 
last  year  having  amounted  to  $3,400.  In  his  view,  the  mem- 
Ijers  were  getting  practically  all  the  service  they  could  exi)ect 
from  the  funds  at  the  disposal  of  the  council.  The  society 
must  have  more  revenue  to  carry  out  various  improvements, 
particularly  in  giving  such  publicity  to  the  work  of  the  society 
and  profession,  both  to  the  members  and  to  the  community, 
as  would  assist  in  the  general  appreciation  of  the  engineer. 
Possibly  higher  revenue  would  mean  some  reduction  in  the 
total  toll,  but  those  who  could  not  afford  to  jjay  would  still 
benefit  by  the  more  rapid  elevation  of  the  engineer  and  the 
general  esprit  de  corps  engendered  in  the  profession.  Mr. 
Duggan  would  not  ask  the  students  or  juniors  to  pay  in- 
creased fees,  but  suggested  that  members  and  associate  mem- 
bers resident  at  headquarters,  who  had  the  use  of  the  building 
and  library  and  of  the  clerical  staff  in  conducting  their  meet- 
ings, should  i)ay  larger  dues,  the  increase  for  the  associate 
members  to  be  comparatively  small  and  for  full  members  to 
l)e  of  a  very  considerable  amount.  The  general  funds  of  the 
society  should  not,  under  the  present  difficulties,  be  devoted 
to  the  upkeep  of  the  branches  beyond  the  work  which  was  of 
a  general  society  nature,  such  as  the  pu])lication  of  reports, 
actual  clerical  work  of  communication  with  headquarters,  etc., 
leaving  all  local  assessments  by  the  branches  or  divisions  to 
he  niade  as  each  might  determine  for  itself. 

Reference  had  been  made  to  the  important  work  expected 
Iroui  the  society  in  the  intluence  it  should  exert  outside  its 
immediate  mcmljership.  This  seemed  to  be  the  real  goal,  be- 
cause until  governing  bcKlies,  corporations,  financiers,  and 
promoters  could  be  made  to  realize  that  success  or  failure  of 
an  undertaking  so  often  depended  on  the  quality  of  the  engi- 
neering advice  it  received,  the  value  of  that  advice  would  not 
be  properly  appreciated,  and  when  the  pul)lic  took  the  larger 
\iew  to  which  he  had  referred  and  sought  engineers'  advice 
on  other  than  strictly  engineering  (luestions.  they  would  have 
approached  that  position  which  would  bring  the  proper  stand- 
ing and  emolument  to  the  members  of  their  profession.  It 
was  comparatively  a  new  field  for  concerted  action,  and  in 
consequence  it  did  not  seem  practicable  to  lay  down  ain- 
definite  course  that  would  land  them  at  the  goal.  It  would 
seem  to  be  rather  a  case  of  seizing  every  opportunity  that 
ofYered  either  to  the  society  or  the  individual  who  worked  to 
that  end. 

I'uhlicity  of  tlie  jiroper  kind  was  muloubtedly  very  im- 


portant, ;ind  the  action  of  those  members  of  the  Calgary 
branch  and  of  the  committee  of  ratepaying  engineers  in 
Montreal  who  gave  much  time  and  labor  without  compensa- 
tion in  a  public  service  should  do  much  for  their  cause,  and 
was  an  example  of  unselfish  work  for  the  general  good  to  be 
highly  commended  to  those  who  might  have  similar  oppor- 
tunities put  in  their  way.  Quite  recently  the  past  president — 
Mr.  Tye — had  presented  a  paper  retpiiring  a  large  amount  of 
thought  and  labor  upon  a  most  important  problem,  and  Mr. 
Duggan  was  sure  one  of  Mr.  Tye's  rewards  would  be  the 
knowledge  that  he  had  l)rought  the  whole  profession  pro- 
minently before  the  public.  It  was  not  to  be  thought  that  the 
speaker  was  insensible  to  the  public  recognition  already  ac- 
corded to  members  of  tlieir  profession.  They  were  proud  at 
the  last  annual  meeting  to  congratulate  three  of  their  mem- 
bers who  had  been  honored  by  knighthood  for  distinguished 
engineering  and  public  services,  and  they  knew  that  other 
members  were  on  important  public  commissions. 

The  report  of  the  council  and  a  i^rogress  report  by  tlie 
committee  on  the  society's  affairs  were  discussed  together  for 
the  sake  of  convenience.  Prof.  Haultain,  the  chairman  of  the 
latter  committee,  explained  tiiat  it  had  been  appointed  for  the 
purpose  of  recommending  means  to  increase  the  prestige  of 
the  society.  Since  the  report  was  issued  two  other  points  had 
been  discussed — the  vigorous  enforcement  of  the  society's 
by-law  referring  to  the  exptdsion  of  unworthy  members  and 
approval  of  the  council's  stand  to  the  effect  that  Canadian 
engineers  should  be  exclusively  employed  on  government 
work.  ■  , 

Report  of  Committee  on  Society's  Affairs  (Extract). 

Your  Committee  has  endeavored  systematically  to  obtain 
the  views  of  the  whole  membership  regarding  the  various 
points  on  which  the  Committee  is  to  report.  The  Council  of 
the  Society  of  its  own  accord  also  issued  a  circular  to  the 
whole  membership  earnestly  inviting  general  co-operation 
with  the  Committee. 

The  work  of  the  Committee  has  been  prosecuted  vig- 
orously and  a  second  general  meeting  of  the  Committee  was 
held  in  Montreal  on  the  17th  and  18th  of  November,  when 
the  whole  field  was  carefully  reviewed.  As  a  result  of  the 
deliberations  of  this  meeting  we  have  the  honor  to  transmit 
herewith  the  recommendations  which  have  been  so  far 
reached.    The  recommendations  are  as  follows: — 

1st. — The  inclusion  in  the  List  of  Members  of  a  geo- 
graphical  distribution   by  districts. 

3nd. — The  creation  of  a  new  classification  in  member- 
ship to  be  known  as  "Retired  Members,"  in  which  the  an- 
nual fee  will  be  nominal,  for  those  members  over  sixty-five 
years  of  age  who  have  been  Corporate  Members  of  the 
Society  for  over  twenty  years,  and  who  desire  to  l)e  so 
classified. 

3rd. — The  publication  of  a  journal  or  periodical  at  least 
once  a  month,  devoted  largely  or  entirely  to  the  interests 
of  the  Society  and  its  members. 

4th. — The  elimination  of  interest  charges  on  annual  dues 
for  the  first  six  months  of  the  current  year,  a  fixed  charge 
of  50  cents  being  made  for  each  period  of  si.x  months  there- 
after during  which  the  fees  remain  unpaid. 

5th. — Systematic  publicity  in   the  public  press. 

Otii. — A  systematic  effort  to  have  recognized  university 
engineering  professors  identified  with  the  Society  and  to 
secure  the  co-operation  of  such  universities. 

7th. — The  engagement  as  soon  as  practicable  of  a  Sec- 
retary who  will  devote  his  whole  time  to  the  Society. 

8th. — The  election  of  the  Nominating  Connuittic  and  of 
the  Councilors  by  the  Districts. 

9th. — The  encouragement  of  the  general  use  of  tlie  So- 
ciety's Standard  Specifications  by  the  meml)ership  and  by 
municipalities. 

10th. — -The  ch.-inge  of  name  from  Canadian   Society  of 
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Civil  Kngineers  to  "Tlu-  C'aiiadian  ln->iiuuion  of  t  ivil  Kii- 
{•ineers." 

11th. — The  rc-draftiriK  of  the  entire  hy-laws. 

laih. — The  systematic  collection  and  I'llini;  in  tlic  library 
of  important  engineering  reports  in  C  anada,  (ircat  Britain, 
France  and  the  I'nited  States. 

i:$th. — The  appointment  of  a  Committee  to  l>c  known  as, 
say,  "The  Pul>lic  Service  Committee,"  whose  duly  it  .shall 
be  to  take  cognizance  of  and  report  upon  any  or  all  public 
questions  or  legislation  which  may  appear  to  be  contrary  to 
sound  engineering  practice  or  to  ilu-  interests  of  our  member- 
ship. 

ml). — Tlic  obtaining  of  annual  .grants  from  the  Domin- 
ion and  Provincial  Governments. 

On  behalf  of  the  Committee  we  would  express  the  hope 
that  these  suggestions  which  have  been  reached  after  very 
full  and  complete  discussion  may  receive  the  careful  con- 
sideration of  the  membership.  The  Committee  has  found  di- 
versity of  opinion  on  several  important  points.  Some  of  the 
more  important  features  of  the  situation  call  for  further 
deliberation  before  the  final  opinion  of  the  Committee  can 
be  expressed. 

Other  questions  have  been  under  consideration,  but  the 
deliberations  of  the  Committee  have  not  yet  progressed 
sntliciently  to  enable  definite  recommendations  to  be  made 
regarding  them.  Several  sub-committees  are  still  at  work 
and  it  is  hoped  that  much  useful  information  may  be  the 
result  of  their  deliberations. 

Submitted  on  Inhalf  of  the  Committee  on  Society  AfTairs. 
H.  E.  T.  Haultain, 

Chairman. 

E.  W.  Oliver, 

Secretary. 

Mr.  J.  White  then  brought  forward  the  case  of  Mr. 
Thomas  Adams,  town  planning  advisor  to  the  Conservation 
Commission,  who  had  applied  for  admission  to  membership, 
and  whose  application  was  later  withdrawn.  A  voluminous 
correspondence  bearing  on  this  subject  was  read,  and  Mr. 
White  concluded  by  some  particularly  pungent  criticism  of 
the  council  and  management  of  the  society.  He  foreshadowed 
an  attempt  to  form  a  league  to  enforce  certain  alterations,  de- 
signed, he  said,  to  secure  greater  efficiency. 

Name  of  Society  Referred  Back. 

All  the  recommendations  of  the  Committee  on  Society's 
Affairs  were  adopted,  with  the  exception  of  the  one  changing 
the  name  of  the  society,  on  which,  Mr.  Haultain  stated,  mem- 
bers of  the  committee  were  divided.  This  recommendation 
was  referred  back,  the  committee  to  take  a  paper  ballot  of  the 
members  and  to  present  arguments  for  and  against  the  pro- 
posed change. 

In  the  discussion  diversity  of  opinion  was  expressed  as 
to  the  name.  Prof.  Haultain  favored  a  change  with  a  view  of 
embracirg  all  branches  of  the  engineering  profession.  The 
mining  engineers,  as  an  example,  were  not  well  represented 
in  the  society,  and  the  question  was  whether  it  would  not  be 
well  to  eliminate  the  word  "civil"  in  order  to  secure  their 
adhesion. 

Mr.  Ross  spoke  of  the  danger  of  splitting  up  engineers 
into  various  little  societies. 

Mr.  Francis  enquired  whether,  if  they  filtered  the  name  of 
the  society,  would  outside  engineers  join  the  society. 

Mr.  A.  Dion  was  of  opinion  that  the  retention  of  tin; 
word  "civil"  was  largely  a  matter  of  sentiment,  and  this  should 
not  stand  in  the  way  of  enlarging  the  scope  of  the  society. 

Mr.  G.  A.  Mountain  pointed  out  that  the  adoption  of  the 
word  "civil"  was  actuated  by  a  desire  to  follow  the  name  of 
the  English  society.  The  Mining  Institute  included  gentle- 
men who  could  not,  owing  to  want  of  engineering  qualifica- 
tion, become  members  of  the  Canadian  Society  of  Civil  Engi- 
neers. 


I'rof.  Haultain  did  not  pretend  that  the  Mining  Institute 
was  a  professional  body,  but  there  was  a  small  group  of 
numbers  who  were  anxious  to  make  it  one. 

Mr.  Oliver  stated  that  the  committee  discussed  the  ques- 
tion of  the  jiame  at  great  length,  and  were  not  all  agreed.  If 
the  society  dropped  the  word  "civil"  they  might  open  the 
door  to  stationary  and  other  engineers,  and  in  this  way  go 
outside  their  legitimate  object. 

Referring  to  clause  13,  Lieut. -Col.  J.  S.  Dennis  alluded  to 
tlie  excellent  work  of  the  society  in  discussing  public  ques- 
tions. He  particularly  referred  to  the  paper  by  Mr.  Tye  on 
"Canadian  Railway  Problems"  one  of  the  finest  contributions 
on  the  subject  he  knew  of.  Such  a  paper  and  another  he  had 
seen  would  strengthen  the  position  of  the  society,  as  they 
dealt  with  problems  of  great  importance,  and  would  encour- 
age members  to  tackle  such  questions. 

In  llie  evening  an  informal  dinner  was  held  at  the  Uni- 
versity Club,  which  was  followed  by  a  smoking  concert  at 
the  society's  rooms.  The  arrangements  for  the  entertain- 
ment were  in  charge  of  Messrs.  J.  Duchastel,  J.  de  G.  Beau- 
Inen,  W.  D.  Black,  J.  A.  DeCew,  E.  S.  Mattice,  D.  C.  Tennant, 
and  R.  M.  Wilson. 

On  Wednesday  morning,  by  the  courtesy  of  the  Montreal 
Tramwa3's  Company,  members  were  conveyed  to  the  muni- 
tions plants  of  the  Dominion  Bridge  Company,  the  Montreal 
Ammunition  Company,  and  the  Dominion  Copper  Products 
Company,  later  being  entertained  at  luncheon  at  the  Windsor 
Hotel  by  these  companies. 

At  the  afternoon  session  Mr.  G.  C. Parker,  of  the  Ontario 
Highways  Department,  introduced  the  report  of  the  Roads 
and  Pavements  Committee,  a  summary  of  which  has  appeared 
in  these  columns.  With  regard  to  pavements,  it  was,  he  said,' 
proposed  to  get  further  data  as  to  the  whole  pavements  of 
the  Dominion.  The  appendices  1  and  3,  dealing  with  roads 
and  pavements  and  with  asphaUic  road  oils,  he  asked  should 
be  received,  and  appendix  3,  on  pavements,  received  and  re- 
commended for  adoption.  The  committee  were  waiting  for 
more  information  on  concrete  sand.  The  specifications  as  set 
forth  in  3-1  were  used  in  the  United  States  and  in  portions  of 
Canada  for  concrete  pavements. 

Mr.  J.  A.  Jamieson  was  of  opinion  it  would  be  a  mistake 
to  adopt  an  ironclad  specification  for  concrete  sand  through- 
out the  Dominion,  in  view  of  the  great  varieties  of  sand. 
Specifications  should  be  made  broad  enough  to  cover  the 
sand  in  every  part  of  the  countrj^ 

Mr.  Parker  said  that  this  was  the  object  in  view.  The 
specifications  were  meant  to  be  taken  as  a  basis,  and  specifi- 
cations for  sand  to  be  drawn  up  according  to  the  materials 
which  could  be  purchased  at  a  reasonable  cost  in  the  difTerent 
localities. 

Prof.  Brown  pointed  out  that  these  specifications  were 
for  concrete  to  be  used  in  roads  and  pavements  only. 

After  further  discussion  the  reports  were  accepted  as  sug- 
gested by  Mr.  Parker. 

The  report  of  the  Committee  on  Steel  Bridge  Specifica- 
tions, brought  up  by  Mr.  P.  B.  Motley,  elicited  considerable 
debate. 

Report  of  the  Committee  on  Steel  Bridge  Specifications. 

This  Committee  has  had  twenty  meetings  during  the 
year,  which  have  been  attended  by  most  of  the  Montreal 
members,  the  others  having  participated  by  letter,  and  a 
draft  specification  has  been  made  and  sent  out  to  the 
Branches  for  discussion. 

It  is  recommended  that  the  discussion  of  this  draft  be 
continued  during  the  coming  year,  so  that  the  views  of  all 
interested  authorities  may  be  obtained,  with  a  view  to  having 
the  specification  take  such  form  as  to  make  it  possible  for 
provincial,  municipal  and  other  bodies  to  adopt  it.  In  the 
meantime  it  is  proposed  that  the  Committee  continue  its 
work,  including  the  preparation  of  a  specification  for  Move- 
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able  Bridges  and  llie  revision,  where  necessary,  of  the  present 
Railway  Bridge  Specification. 

In  addition  to  the  foregoing,  it  is  respectfully  suggested 
that  the  Committee  automatically  go  out  of  office  every  two 
years  and  that  its  personnel  be  chosen  as  follows:  One  repre- 
sentative from  each  of  the  Branches  and  four  members  re- 
siding at  or  near  headquarters.  This  arrangement  would 
have  the  effect  of  providing,  at  all  times,  a  working  Com- 
mittee, which  would  prepare  details  for  discussion  by  the 
Committee  as  a  whole. 

While  Moveable  Bridges  have  not  been  included  in  the 
preliminary  drafts  of  the  Highway  Bridge  Specification  and 
were  not  included  in  the  Railway  Bridge  Specifications  that 
have  been  issued,  the  Committee  has  given  some  considera- 
tion to  this  feature,  as  it  is  felt  to  be  necessary  for  complete 
specifications.  The  Committee  feels  that  a  Mechanical  and  an 
Electrical  Engineer  conversant  with  moveable  bridge  prac- 
tice would  be  of  great  service  in  this  connection,  and  suggests 
that  the  new  Committee  be  empowered  to  add  to  its  num- 
ber or  to  consult  such  experts  as  may  be  necessary  to  draft 
a  complete  specification. 

Mr.  Motley  having  referred  to  the  extensive  character  of 
the  work,  Mr.  Mountain  alluded  to  the  variety  of  specifica- 
tions for  railway  bridges  in  use,  while  on  highway  bridges 
there  was  only  the  Dominion  Government  specifications. 
When  the  composition  of  the  committee  was  considered  they 
ought  to  have  the  bes^  specifications  in  Canada.  Mr.  Moun- 
tain further  stated  that  the  provinces  were  likely  to  draw  up 
different  specifications.  If  the  society  would  draw  up  definite 
specifications  he  would  reoommend  their  adoption  by  the 
Railway  Board. 

Several  members  pointed  out  the  importance  of  securing 
the  views  of  the  branches,  and  it  was  decided  to  adopt  the 
report,  with  an  understanding  that  the  draft  specifications  be 
sent  to  the  branches  with  a  recjuest  for  criticism.  The  com- 
mittee will  be  continued,  with  power  to  add  to  its  numbers, 
the  idea  being  to  add  representatives  from  the  branches. 

Sewage  Disposal  arud  Sanitation. 

Mr.  A.  Surveyer  presented  the  report  of  the  Committee 
on  Sewage  Disposal  and  Sanitation.  A  deputation  had  asked 
that  certain  amendments  be  made  in  the  Quebec  laws,  and 
also  that  engineers  be  more  strongly  represented  on  the  Que- 
bec Superior  Board  of  Health.  Only  one  recommendation 
had  been  carried  out,  while  the  board  was  still  mainly  com- 
posed of  doctors.  It  was  asked  that  the  society's  council 
appoint  a  committee  on  legislation  to  take  up  sanitary  ques- 
tions.   This  was  agreed  to. 

A  progress  report  on  reinforced  concrete  was  read  by 
Mr.  Francis,  who  stated  that  much  work  had  been  done,  but 
nothing  tangible  accomplished.  The  Toronto  branch  had  sent 
in  an  exhaustive  report,  and  other  suggestions  had  been  re- 
ceived. The  committee  were  not  entirely  satisfied  with  the 
specifications,  and  modifications  were  being  considered. 

In  reply  to  a  criticism  that  the  committee  should  not  wait 
for  the  American  society  to  move.  Prof.  Brown  pointed  out 
that  the  Canadian  society's  reinforced  concrete  specifications 
were  the  only  ones  on  tlie  continent.  The  .American  society 
had  followed  the  lead  of  Canada,  but  had  not  put  their  speci- 
fications in  a  definite  form.  Tlie  committee  were  desirous  of 
ascertaining  if  there  were  any  weak  spots  in  the  specifica- 
tions. 

'I'lie  report  was  adojited  and  tlu-  cninniillec  ciiniinued. 

On  the  report  of  general  clauses  being  called  for,  it  was 
stated  that  the  chairman — Mr.  II.  Ilolgate — was  in  Jamaica, 
but  that  a  considerable  amount  of  work  had  been  done.  Mr. 
Ambrose  and  Mr.  Oliver  (Toronto)  voiced  dissatisfaction 
with  the  absence  of  the  report,  and  an  amendment  to  the 
adoption  of  the  report  in  favor  of  changing  the  personnel  of 
the  committee  was  carried. 

A  progress  rei)ort  on  steam  boiler  specifications  stated 


that  a  Toronto  sub-committee  had  in  hand  the  comparison  of 
the  different  Canadian  codes  with  that  of  the  A.  S.  M.  E.,  with 
a  view  of  drawing  up  a  new  code. 

At  the  suggestion  of  Mr.  Jamieson  the  council  are  to  be 
asked  to  appoint  a  committee  on  Portland  cement.  He  stated 
that  he  desired  an  enquiry  as  to  whether  the  present  specifi- 
cations were  not  handicapping  cement  manufacturers  in  pro- 
ducing the  best  forms  of  cement. 

The  reports  of  the  Electro-Technical  Commission  and 
the  Committee  on  Educational  Requirements  were  approved. 

Mr.  Butler,  referring  too  an  incident  on  the  previous  day, 
protested  against  the  proceedings  of  council  being  divulged, 
and  moved  a  resolution  that  this  should  not  be  done  without 
the  consent  of  council. 

Mr.  Tye  and  Lieut. -Col.  Dennis  supported  this,  and  the 
motion  was  carried. 

The  secretary — Prof.  McEeod — read  a  letter  from  the 
Advisory  Research  Council  stating  that  confidential  question- 
naires were  being  sent  out  to  universities,  colleges,  govern- 
ments (federal  and  provincial),  manufacturers,  and  Canadian 
industries,  members  of  technical  societies,  etc.  The  letter 
asked  for  the  co-operation  of  the  society  in  obtaining  com- 
plete information  as  to  Canadian  resources,  etc. 

Opportunity  for  Canadian  Engineers. 

Mr.  Ross  declared  that  the  appointment  of  the  council 
presented  a  great  opportunity  for  Canadian  engineers.  The 
advisory  council  were  desirous  of  obtaining  particulars  of 
the  sources  of  raw  materials,  the  difficulties  of  the  manufac- 
turers, and  information  along  those  lines.  The  society  had 
an  organization  which  extended  to  every  town  of  any  size  in 
Canada  and  many  outside  districts.  The  advisory  council  in- 
tended to  send  out  questionnaires  to  the  members  of  the  Man- 
ufacturers' Association,  Society  of  Chemical  Industries,  Min- 
ing Institute,  and  perhaps  other  groups.  He  suggested  that  a 
joint  committee  of  the  various  societies  should  be  adopted  so 
as  to  work  together. 

Lieut. -Col.  Dennis  strongly  supported  co-operation  by 
the  society.  There  was,  he  said,  a  report  by  a  sub-committee 
of  the  society,  addressed  to  the  Prime  Minister,  on  the 
national  industries  of  Canada.  This  was  the  work  of  Sir 
Charles  Ross  and  Messrs.  Ross,  Francis,  McLeod,  and  Saf- 
ford,  and  the  members  were  to  be  congratulated  that  they  had 
within  their  ranks  men  who  had  dealt  with  this  question  in 
such  a  satisfactory  manner.  He  referred  to  the  work  of  the 
C.P.R.  in  this  connection,  stating  that  tliey  were  engaged  in 
a  national  survey  of  Canadian  resources  through  7,000  or  8,000 
correspondents.  The  results  would  be  remarkable,  but  they 
would  show  that  Canada  was  falling  far  short  of  attempting 
to  solve  the  great  problems  which  would  have  to  be  faced 
after  the  war,  unless  there  was  a  very  considerable  industrial 
development.  He  moved  that  the  council  co-operate  with  the 
Advisory  Research  Council,  and  that  the  society  circulate  the 
report  on  natural  resources  drawn  up  iiy  the  society's  sub- 
committee. In  the  near  future  lie  would  be  engaged  in  deal- 
ing with  the  question  of  labor,  and  also,  in  the  United,  States, 
with  the  securing  of  money  for  developing  Canada.  He 
hoped  their  society  would  make  it  perfectly  clear  that  they 
were  anxious  to  give  the  government  every  assistance  in  solv- 
ing our  problems,  wliicli  could  onI_\'  be  done  liy  co-ordination 
of  effort. 

Mr.  Tye  seconded  tlic  motion,  and  said  lliat  the  society 
was  in  a  great  measure  responsil)le  for  the  appointment  of  the 
research  council.  Three  of  their  members — Messrs.  Ross, 
Surveyer,  and  Challics — were  on  that  council. 

The  motion  was  carried. 

A  telegram  from  the  Mayor  of  Calgary  was  read,  inviting 
the  society  to  hold  the  next  annual  meeting  in  that  city. 
I.ieut.-Col.  Dennis  and  Mr.  A.  S.  Dawson,  chairman  of  the 
Calgary  branch,  strongly  urged  acceptance  of  the  invitation, 
on  the  ground  that  it  was  desirable  to  get  in  closer  touch  witli 
the  Western  members,  and  that  some  important  engineering 
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works  CKiiKl  l>i-  \iMtcil.  It  was  ilcciilcU  n  i\r  tlio  matli  r  In 
the  council,  with  a  rt'coniuuMnlatidu  thai  ihi'  iiivitatinii  lie 
accepted. 

Election  of  Officers. 
I'hc  election  of  »»rticers  resulted  as  follows:  I'rcsidini, 

I.  tcut.-C'ol.  J.  S.  Dennis  (.acclamation");  vice-presidents,  Mr.  J. 
M.  I\.  Kairhairn  and  Col.  L".  N.  Monsarrai;  nieniiiers  of  enini- 
cil;  District  No.  I.  Messrs.  R.  A.  Ross  an.l  J.  i  .  Smiili;  Mr. 

II.  l.onijlcy:  3.  Mr.  A.  R.  Decary;  •».  Mr  I.  W  lute;  Mr.  C. 
\   McCarthy:  f>.  Mr.  W.  I'earcc;  aiM  T,  Mr   1.  II.  Kennedy. 

t  )n  taking  the  chair,  I.ieut.-Col  Dennis  expressed  his  sin- 
cere thanks  for  his  election.  After  spcakinjj:  of  his  experience 
—44  years — in  the  West,  he  promised  to  give  his  best  efforts 
so  that  at  the  end  of  the  year  it  might  be  said  something 
had  been  accomplished  by  their  joint  endeavors  for  the  liene- 
lit  of  the  society.  Me  hoped  thai  tlie  society,  wiih  its  Cana- 
dian sentiment,  and  having  in  the  ranks  outstandin,n  men  of 
the  engineering  professicm,  would  do  all  that  was  possible  to 
solve  our  problems.  Tlie  people  of  Canada  had  not  appre- 
ciated the  pioneer  work  whicii  had  been  done  by  the  survey- 
ors and  engineers  of  Canada  in  bringing  the  country  to  its 
present  conditions;  this  was  i)artieularly  so  as  regards  the 
West.  The  society  were  proud  of  the  part  llieir  inemhers 
were  taking  overseas,  and  he  suggested  tlial  a  honor  ri>ll  be 
drawn  up  and  placed  in  the  society's  building. 

The  members  decided  to  insinut  the  council  to  carry  <nil 
this  suggestion. 

On  the  motion  of  Mr.  Francis,  a  cable  of  greeting  was 
instructed  to  be  sent  to  Col.  Mitchell  and,  through  him,  to  all 
the  members  at  the  front. 

It  was  announced  that  the  Gzowski  medal  had  been 
awarded  to  Messrs.  IT.  Ilolgate.  Julian  Smith,  and  R.  M.  Wil- 
son for  their  paper  on  the  Cedars  Rapids  manufacturing  de- 
velopment. 

The  following  gentlemen  acted  as  a  reception  and  intro- 
duction committee  during  the  meeting:  Messrs.  William  Mc- 
Xab,  H.  V.  Brayley,  J.  A.  Burnett,  C.  R.  Coutlee,  and  G.  A. 
McCarthy. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Marsh,  Bourne,  Powers  Contracting  Company,  Ltd., 
has  been  incorporated,  with  a  capital  of  $4.5,000;  head  office 
at  New  Westminster,  B.C. 

The  new  factory  of  the  Orillia  Worsted  Comopany,  at 
Orillia,  Ont.,  has  been  completed,  and  operations  are  to  start 
shortly.    The  building  is  three  storeys  high,  144  x  76  ft. 

The  Township  of  North  Monaghan,  Ont.,  proposes  to 
construct  one  mile  of  stone  road  this  year,  provided  assist- 
ance can  be  secured  from  the  Trovincial  Government  on  the 
basis  of  the  county  scheme  for  road  building. 

Negotiations  will  shortly  be  started  with  a  view  of  re- 
opening the  plant  of  the  Superior  Portland  Cement  Company, 
in  Orangeville,  Ont.  The  plant  has  now  been  idle  for  about 
three  years,  the  company  having  been  liquidated. 

At  a  meeting  recently  held  in  the  Labor  Temple,  Toronto, 
the  cement  workers  of  Ontario  formed  a  provincial  organiza- 
tion. They  will  apply  to  the  Operative  Plasterers  and  Ce- 
ment Finishers'  International  Association  for  a  charter. 

According  to  report,  the  new  central  span  of  the  Quebec 
bridge  will  be  ready  in  September  next.  The  same  method 
of  construction  is  being  followed  as  before,  but  special  care 
is  being  taken  that  no  weak  or  defective  member  enter  into 
it. 


The  plans  of  the  officials  of  Ford  City,  Ont.,  for  a  sani- 
i.iry  sewerage  system  for  the  town  have  been  approved  by 
the  Esse.x  Border  Utilities  Commission.  It  is  proposed  to 
temporarily  employ  a  screening  process  at  the  river  bank  for 
I  lie  disposal  of  the  sewage. 

A  petition  was  recently  presented  to  the  Electric  Liglu 
and  Water  Commission  of  Kincardine,  Ont.,  by  a  deputation 
consisting  of  the  Board  of  Trade  and  the  manufacturers  of 
the  town,  urging  that  the  present  source  of  water  supply  be 
changed  on  account  of  its  hardness. 

.Arbitrators  for  fixing  the  water  rates  for  the  City  of 
Oiilreniont,  P.Q.,  have  been  selected.  Mr.  Walter  Francis 
will  represent  the  Montreal  Water  and  Power  Company,  Mr. 
.Arthur  Surveyer  the  City  of  Outremont,  while  the  third  arbi- 
trator is  Mr.  Eugene  Lafleur,  K.C. 

The  Swenson  Engineering  Corporation,  whose  head 
office  is  in  Seattle,  Wash.,  has  been  registered  in  British  Col- 
umbia as  an  extra-provincial  company,  and  will  carry  on  busi- 
ness in  that  province,  with  head  office  in  the  city  of  Van- 
couver.   The  capital  of  the  company  is  $50,000. 

As  it  has  been  found  impossible  for  the  Dominion  Good 
Roads  Association  to  hold  its  annual  convention  in  Winnipeg, 
as  originally  planned,  arrangements  are  in  progress  for  the 
convention  to  be  held  in  Ottawa.  A  paper  ballot  of  the  exe- 
cutive is  to  1)6  taken  with  a  view  of  making  definite  arrange- 
ments. 

It  is  reported  that  valuable  gold  deposits  have  been  found 
on  the  Taxis  River,  in  New  Brunswick,  not  far  from  silver 
and  lead  and  tungsten  deposit^'  which  have  lately  been  un- 
covered in  York  County.  The  discovery  of  these  valuable 
ores  serves  to  emphasize  the  value  of  the  mineral  wealth  of 
the  province. 

The  Provincial  Government  of  Manitoba  have  under  con- 
sideration a  project  for  increasing  the  capacity  of  the  hospi- 
tal for  the  insane  at  Brandon.  Man.  The  proposal  is  to 
enlarge  the  Brandon  asylum  so  as  to  house  the  patients  now 
at  Selkirk  and  to  use  the  Selkirk  building  as  a  school  for  the 
feeble-minded. 

It  is  reported  that  the  Provincial  Government  proposes 
(o  erect  a  500-bed  hospital  on  the  asylum  grounds  at  London, 
Ont.,  for  the  care  of  wounded  soldiers.  The  hospital  will  be 
operated  under  the  Dominion  Hospitals  Commission,  and 
when  the  war  is  over  the  building  will  be  turned  over  to  the 
asylum  authorities  to  use  for  the  care  of  the  insane. 

Toronto's  new  incinerator  is  now  about  to  be  put  in 
operation.  It  is  built  at  the  Don  River,  with  its  ash-run  on 
the  level  of  the  stream  and  its  charging-floor  10  or  15  feet 
liigher.  Its  tipping-floor  is  approached  by  bridges  from  Wil- 
ton Avenue  and  Mountstephen  Street.  Twelve  electric  fur- 
naces have  been  installed,  and  the  chimney  of  the  incinerator 
is  175  feet  high. 

The  total  number  of  building  permits  issued  in  Stratford, 
Ont.,  during  1916  was  290,  as  against  275  in  1915.  The  value 
in  1916  was  $190,619,  as  compared  with  $209,800  for  the  previ- 
ous year.  There  were  81  new  residences  erected  during  the 
year.  They  were  mostly  of  the  storey-and-a-half  type,  for 
workingmen,  and  were  valued  at  $134,500.  Factor}^  additions 
accounted  for  $31,244. 

A  considerable  quantity  of  ore  has  been  taken  out  of  the 
copper  mine  at  Dorchester,  N.B.,  and  the  outlook  for  a  suc- 
cessful operation  of  the  mines  is  considered  very  bright. 
The  ore  will  probably  be  shipped  to  the  United  States  to  be 
refined,  as  there  is  no  refining  plant  in  the  vicinity.  Develop- 
ment work  is  also  being  carried  on  at  the  copper  mines  near 
Bellisle  Station,  King's  County.    The  ore  is  of  good  qualitj-. 

Norcross  Brothers,  Montreal,  have  been  awarded  the 
contracts  for  the  temporary  station  of  the  C.X.R..  Montreal, 
in  connection  with  the  Mount  Royal  Tunnel,  and  for  the  ex- 
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cavation  in  connection  with  the  same  building,  which  is  to  be 
of  steel  and  concrete.  The  more  extensive  contract  for  the 
excavation  of  the  site  for  the  main  and  permanent  station  has 
been  let  to  Mr.  Angus  Sinclair,  formerly  of  New  Brunswick. 

The  Jordan  Memorial  Sanatorium  at  Kiver  Glade,  N.B., 
a  gift  to  the  province  of  Mrs.  James  C.  Jordan,  of  Boston, 
has  been  further  improved  by  recent  contributions  from  the 
same  lady.  By  the  erection  of  a  dam  700  ft.  long  an  artificial 
lake  has  been  provided,  which  adds  greatly  to  the  value  and 
beauty  of  the  property.  The  provincial  government  has  added 
improvements  to  the  ljuilding  and  equipment,  at  a  cost  of  over 
$40,000. 

Negotiations  are  under  way  by  a  syndicate  interested  in 
i)uilding  both  steel  and  wooden  ships  for  Norwegian  interests 
to  acquire  the  site  of  the  present  shipyard  at  Port  Coquitlam, 
B.C.,  which  has  been  established  at  the  confluence  of  the 
Pitt  and  the  Fraser  Rivers  for  the  erection  of  wooden  ships. 
Tt  is  said  that  the  site  is  the  best  on  the  Pacific  Coast  for 
steel  shipbuilding,  the  soil  furnishing  ideal  foundations  with- 
out the  necessity  of  building  up  pile  and  cement  foundations. 

The  Department  of  Water  and  Sewerage  of  St.  John, 
N.B.,  have  been  carrying  on  excavation  work  at  the  Marsh 
Bridge,  preparatory  to  installing  a  branch  outlet  to  the  main 
sewer,  which  empties  into  the  creek.  It  is  desired  to  make 
an  examination  of  a  section  of  the  main  sewer  near  the 
bridge,  which  is  blocked.  When  the  work  is  completed  two 
outlets  will  carry  of?  the  waste.  New  floodgates  will  be  in- 
stalled. They  will  be  of  wood,  encased  in  iron,  and  will  be 
ready  for  use  in  a  month. 

It  is  understood  that  a  start  is  to  be  made  next  summer 
in  connection  with  work  on  the  proposed  provincial  highway 
from  Windsor  lo  the  Quebec  boundary.  No  construction 
which  will  involve  any  large  capital  expenditure  is  to  be  un- 
dertaken until  after  the  war,  but  an  effort  will  be  made  to 
bring  the  road  into  better  shape  by  placing  superintendents 
and  repair  gangs  at  work  on  various  sections.  The  plans  in 
hand  involve  a  good  deal  of  ditching,  some  reconstruction  of 
small  bridges  and  culverts,  and  possibly  construction  of  short 
sections. 

Canadian  Aeroplanes,  Limited,  have  purchased  a  site, 
acres  in  extent,  in  the  city  of  Toronto,  where  they  will  erect 
an  aeroplane  factory,  at  a  cost  of  some  $300,000.  The  loca- 
tion is  on  the  vacant  property  west  of  Dufferin  Street  and 
north  of  Lappin  Avenue.  The  buildings  will  be  of  brick  and 
steel  construction,  and  will  occupy  4^4  acres,  leaving  the  re- 
mainder of  the  site  for  future  extensions.  Erection  is  to 
start  in  the  beginning  of  February,  the  plans  being  prepared 
by  Mr.  John  M.  Lyle.  It  is  expected  that  the  factory  will  be 
in  operation  early  in  the  summer. 

At  a  recent  meeting  of  the  York  Township  Council  a  re- 
port was  submitted  by  Engineer  Barber  regarding  the  pro- 
posed waterworks  system  for  the  township.  The  members 
then  decided  to  call  tenders  for  sections  "A"  and  "B"  of  the 
system,  for  which  plans  have  been  drawn  up.  The  estimated 
cost  of  this  part  of  the  work  is  .$320,000,  and  the  system 
covers  the  district  north  of  the  city  as  far  west  as  Dufferin 
Street  and  the  Swansea  and  Baby  Point  districts.  A  two-foot 
main  will  be  laid  on  Eglinton,  from  the  city  limits  west  to 
Dufferin,  with  twelve-inch  mains  on  Spadina  Road,  Vaughan 
Road,  Wychwood  Avenue,  and  Oakwood  .\venue.  Six-inch 
service  mains  will  be  laid  on  the  cross  streets. 

A  disastrous  fire  at  Lyall,  Man.,  recently  destroyed  the 
large  cut-stone  plant  owned  by  the  Wallace  Sandstone  Quar- 
ries, Ltd.,  which  was  the  largest  plant  of  this  kind  in  Canada. 
The  loss  is  estimated  at  a  quarter  of  a  million  dollars,  and 
about  one  hundred  men  will  be  thrown  out  of  employment. 
Tt  is  expected  that  it  will  be  rebuilt  in  the  near  future.  The 
Wallace  Sandstone  Quarries,  Ltd.,  operates  in  Montreal,  Ot- 
tawa, and  Wallace,  N.S.,  and  is  owned  by  the  Peter  Lyall  & 


Sons  Construction  Company,  of  Montreal.  The  fire  occurred 
at  a  very  unfortunate  time,  as  the  company  was  working  on 
the  Manitoba  Parliament  Buildings,  and  there  was  also  a 
prospect  of  stone  being  cut  at  their  quarries  for  Ottawa. 

The  $1,000,000  pulp  and  paper  mill  to  be  erected  at  I'ort 
Arthur,  Ont.,  by  the  Port  Arthur  Pulp  and  Paper  Company, 
Ltd.,  will  include  the  following  buildings:  Digester  building, 
36  x  209  ft.;  work  room,  70  x  160  ft.;  pit  room,  43  x200  ft.; 
bleaching  rooms,  26  x  200  ft.;  settling  tanks,  43  x  138  ft.;  acid 
room,  36  x  108  ft.;  boiler  room,  110x100  ft.;  beater  room, 
SO  X  165  ft.;  paper  machine  room,  72  x  330  ft.;  finishing  room, 
90  x  170  ft.;  shipping  room,  55  x  170  ft.  All  buildings  will  be 
of  brick  and  reinforced  concrete  construction,  with  steel 
trusses.  No  general  contract  for  the  entire  work  will  be  let, 
but  contracts  will  be  awarded  for  each  building  separately, 
and,  as  far  as  possible,  are  to  be  given  to  contractors  in  Port 
Arthur  and  Fort  William.  Blasting  operations  to  clear  and 
level  the  site  are  now  in  progress.  The  first  unit  will  be  a 
50-ton  sulphite  plant.  Operating  power  will  be  supplied  by 
the  Ontario  Hydro-Electric  Commission,  and  no  trahsforniers 
or  generators  will  be  needed.  Tlie  Manitomac  Engineering 
Company,  Manitomac,  Wis.,  have  the  contract  for  supplying 
two  digesters,  16x52.  One  million  hard-burned  brick  will  be 
required. 


Personal 

At  the  initial  meeting  of  the  Kincardine  Electric  Light 
and  Water  Commission  Mr.  J.  B.  Watson  was  re-elected 
chairman. 


Obituary 

Mr.  h'rank  Gilljert,  at  one  time  a  nicmljcr  of  the  firm  of 
Gilbert  Brothers,  engineers  and  contractors,  Montreal,  died 
at  Westmount  on  Jan.  23,  aged  70.  The  firm  did  considerable 
work  in  the  development  of  the  Montreal  harbor. 

Mr.  Samuel  Archer,  one  of  the  survivors  of  the  Royal 
Engineers  who  laid  out  the  city  of  Vancouver,  B.C.,  died  re- 
cently, having  reached  a  ripe  old  age.  The  late  Mr.  Archer 
came  from  England  in  the  year  1859,  when  he  was  about 
twenty  years  old,  and  made  his  home  in  British  Columbia. 
After  the  Engineers  were  discharged  in  1863  he  went  to  the 
Cariboo  country,  but  returned  to  the  Coast  a  few  years  later, 
and  had  since  lived  mostly  in  Vancouver  and  the  surroimding 
district. 


Trade  Publication 

Inter  Communicating-  Telephone  Systems — btilletin 
No.  1017,  by  Stromberg-Carlson  Telephone  Manufac- 
turing Company,  Toronto,  describing-  and  illustrating 
the  various  types  of  iuter-contmunicating  telephone 
systems  sui)plied  by  this  company. 


"The  people  of  Canada  should  practice  econo- 
my, which  results  in  greater  national  saving. 
Every  man  over  twenty-one  understands  how  to 
economize,  and  every  man  can  carry  it  out  if  he 
wants  to  carry  it  out.  Let  us  economize.  Let  us 
make  our  savings  serve  the  purposes  of  war.  Let 
the  people  of  the  Dominion,  by  thrift  and  econo- 
my, make  their  dollars  fight  the  Hun." — Sir  Thos. 
White. 


Contracts  Department 


News    of   Special   Interest   to  Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 


Railroads,  Bridges  and  Wharves 


here  as  soon  as  the  Ogden  Point  Break- 
water is  finished. 

Wainfleet  Township,  Ont. 

The  T.  H.  &  B.  Railway,  Hamilton, 
Ont.,  propose  to  construct  a  line  from 
Port  Colborne  to  Maitland.  Further 
details  when  available. 

Winnipeg,  Man. 

The  Kcnora  &  English  Ry.  Co.  has 
applied  for  authority  to  construct  and 
operate  a  railway  line  between  Imperior 
Jet.  and  Winnipeg.  Incorporation  em- 
powers company  to  develop  electric  or 
other  energy  and  construct  wharves, 
hotels,  etc. 

CONTRACTS  AWARDED 

East  Angus,  Que. 

Wilfred  Poulin,  Marieville,  Que.,  has 
been  awarded  the  general  contract  for 
the  erection  of  a  steel  bridge  across  the 
St.  Fran  cis  River  to  cost  .$45,000.  W^ork 
will  start  immediately.  Steel  Avork  will 
probably  be  sub-let. 


Public  Buildings,  Churches 
and  Schools 

Alliance,  Alta. 

A.  M.  Jeffers,  McLeod  Bldg.,  Ed- 
monton, has  been  appointed  architect  for 
the  school  to  be  erected  here.  Secre- 
tary-Treasurer, J.  A.  MacTavish.  Ten- 
ders will  be  called  in  the  spring. 

Burlington  Beach,  Ont. 

A.  Burke,  17  Mulberry  Street,  Hamil- 
ton, intends  to  erect  a  number  of  pa- 
vilions, booths,  etc.  Further  details 
later. 

Chicoutimi,  Que. 

The  Hotel  Dieu  St.  Valier  arc  con- 
sidering the  erection  of  a  four-storey 
addition  to  monastry. 

Claremont,  Ont. 

Tenders  close  February  8th  for  ma- 
sonry and  carpentry  work  for  two-room 
addition  to  school  for  School  Section  No. 
15,  Pickering  Township;  cost  $10,000. 
Secretary,  T.  M.  Evans. 

Empress,  Alta. 

A.  M.  Jeffers,  A^cLeod  Bldg.,  Edmon- 
ton, has  been  appointed  architect  for  2- 
storey,  brick  construction  school  to  be 
erected  in  the  spring. 

Halifax,  N.S. 

The  Board  of  School  Commissioners 
are  having  plans  prepared  by  H.  E. 
Gates,  Hollis  Street,  for  the  erection  of 
the  St.  Patricks  Boys  School  to  cost 
$100,000,  on  Brunswick  Ave.  Chairman, 
H.  E.  Pike. 

The  Roman  Catholic  Episcopal  Cor- 
poration, Dresden  Row,  are  considering 
the  erection  of  a  chapel.  Tenders  will 
likely  be  called  shortly.  Secretary- 
Treasurer,  J.  W.  Regan,  Hollis  Street.. 

Korah,  Ont. 

Tenders  will  be  received  hv  the  archi- 
tect, Thos.  R.  Wilks.  Farewell  Building, 
Queen  Street,  Sault  Ste.  Marie,  Ont.,  un- 
til noon,  February  3rd,  for  the  erection 


Roadways 

Cayuga,  Ont. 

Work  will  start  in  tiie  spring  on  an 
f.Mcnsion  to  waterworks  to  cost  $7,500. 
The  following  niatcrial  is  required  for 
the  project: — 1  plunger  pump,  500  gal- 
lons per  minute;  t  steel  tower  stand  pipe, 
CO  ft.  high,  20.000  gallons  capacity;  3,400 
ft.  cast  iron  and  steel  pipe,  4  in.,  6  in. 
and  8  in.  iHameter;  7  hydrants;  7  valves. 
Engineers.  Jackson  &  Lee,  Temple  Bldg., 
Brant  lord.  Ont. 

Edmonton,  Alta. 

The  City  Council  contemplates  in- 
stalling a  chlorine  control  apparatus  for 
ihe  bacterial  purification  of  the  city 
water. 

Jasper  Park,  Alta. 

\Vork  is  in  ))rogress  on  the  road  from 
Jasper  to  Mount  Cavel,  under  supervision 
of  Engineer  Alfred  DriscoU,  and  will  be 
completed  about  July,  1917.  Several 
l)ridgcs  are  refiuircd. 

London,  Ont. 

Tenders  will  l)e  called  about  February 
15th  by  the  City  Council  for  the  supply 
of  cement  and  vitrified  sewer  pipes.  En- 
gineer. H.  A.  Brazier. 

Montreal  South,  Que. 

By-law  will  be  submitted  about  Febru- 
ary 3rd  for  the  construction  of  a  water- 
works to  cost  $180,000.  Eiiiiiiurr,  E. 
Drinkwater,  St.  Lambert. 

Rockland,  Ont. 

A  supply  from  sprin.gs  about  I'/z 
miles  from  town  is  under  consideration 
by  the  Town  Council.  Clerk,  Jas.  N. 
Lagrois. 

St.  Clements,  Man. 

Tenders  will  be  received  by  the  secre- 
tary-treasurer  of  the  Rural  Municipal 
Council  until  Feb.  1st  for  3,000  yards  of 
gravel  for  road  construction.  Clerk, 
Thos.  Munn. 

York  Township,  Ont. 

The  Township  Council  have  instructed 
their  engineer,  Frank  Barber,  57  Ade- 
laide Street  East,  Toronto,  to  calt  for, 
tenders  for  work  in  connection  with  pro- 
posed waterworks  system  for  the  town- 
ship. Followng  are  the  estimates: —  Sec- 
tion A,  24-in.  trunk  main  on  Eglinton, 
S/.'J.esS;  16-in.  trunk  main  on  Eglinton, 
$27,017;  2-in.  main  on  Spadina  Road, 
$22,410;  12-in.  main  on  Oakwood,  $26,740; 
12-in.  main  on  Vaughan,  .$26,896;  12-in. 
main  on  Roach,  etc.,  $18,085.  Sec.  B,  12-in. 
main  on  Jane,  $13,841;  12-in.  main  on 
St.  'Clair,  $9,102;  12-in.  main  on  Dun- 
das,  $21,115;  12-in.  main  on  Bloor,  $6,970. 

The  York  Township  Council  are  re- 
ceiving tenders  for  the  following  sup- 
plies until  February  12th: — Cast  iron 
pipe,  special  castings,  valves,  hydrants, 
tops,  covers,  plugs,  Venturi  meters,  re- 
corders,, and  check  valves. 


Calgary,  Alta. 

F.  N.  Alexandria,  C.  P.  1^'.  Station,  has 
been  appointed  architect  for  the  addi- 
tion to  be  made  to  the  Canadian  Pacific 
Railway's  stockyards  to  cost  $75,000. 
President,  J.  M.  Cameron.  Date  of  call- 
ing tenders  not  yet  decided. 

Edmonton,  Alta. 

The  Edmonton  Power  Company,  Ltd., 
C.P.R.  Pilock,  are  now  making  surveys  for 
an  80-mile  railway  from  the  city  to  site 
c>f  power  plant.  Railway  will  be  steam 
and  later  converted  into  electric.  Work 
on  power  plant  will  be  started  on  com- 
pletion of  railway  in  about  a  year.  Con- 
struction camp  now  lieing  arranged. 
Manager  and  engineer,  E.  W.  Bowness. 

Etobicoke  Township,  Ont. 

Plans  are  being  prepared  for  a  bridge 
of  steel  construction  to  be  erected  hy 
the  Toronto-Hamilton  Highway  Com- 
mission, 49  Wellington  E.,  Toronto. 
Cost,  $10,000. 

Humberstone  Township,  Ont. 

The  T.  H.  &  B.  Railway,  Hamilton, 
Ont.,  are  considering  the  construction 
of  a  railway  from  Welland  to  Port  Col- 
borne.   Further  details  later. 

Montreal,  Que. 

Work  will  l)e  started  shortly  by  the 
.general  contractors,  Norcross  Bros.,  10 
Cathcart  Street,  on  the  Canadian  North- 
ern Railway  station  to  cost  $150,000. 
They  will  receive  tenders  on  roofing, 
electrical  work,  heating,  plumbing,  plast- 
ering, painting,  excavating  and  structur- 
al concrete  and  purchase  100  tons  rein- 
forcing steel,  also  tiles  and  paving  blocks. 

Napanee,  Ont. 

I'hins  have  been  drawn  for  a  station 
of  brick  construction  to  be  erected  by  the 
Canadian  Northern  Railway,  Head  Office 
King  &  Toronto  Streets,  Toronto,  Ont. 

Peace  River,  Alta. 

The  Edmonton,  Dunvegan  &  B.  C. 
Railway  have  started  work  on  the 
$1,000,000  steel  bridge  to  cross  the  Peace 
River.  The  agitation  is  strong  to  have 
bridge  suitable  for  ordinary  traffic  as  well 
as  railroad  traffic.  Engineer,  N.  R. 
Smith,  Chairman  E.  D.  &  B.  C.  Ry., 
Edmonton,  Alta. 

St.  Clements,  Man. 

Tenders  will  be  received  until  Feb.  Isr 
for  the  building  of  a  pile  bridge  over 
Cook's  Creek.  Clerk  of  Rural  Municipal 
Council,  Thomas  Munn.  Plans  and  spe- 
cifications at  Municipal  Office,  Selkirk, 
Man.,  or  Highway  Commissioner's  Office, 
Parliament  l^uildings,  Winnipeg. 

Toronto,  Ont. 

A  bill  will  be  submitted  to  the  Legis- 
lature to  empower  the  Board  of  Control 
to  establish  coal  docks  and  storage,  at  a 
total  cost  of  $3,000,000.  Secretary,  Thos. 
McQueen,  City  Hall. 

Victoria.  B.C. 

The  Department  of  Marine,  Ottawa, 
will   erect  a  large  concrete  lighthouse 
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of  a  4-room,  brick  construction  school 
to  cost  $2C,000. 

Lindsay,  Ont. 

The  Lindsay  Central  Exhibition  Asso- 
ciation have  under  consideration  the 
erection  of  some  new  buildings.  Work 
i,s  likely  to  proceed  this  year.  Secre- 
tary-Treasurer, Mr.  Keith, 

Nelson,  B.C. 

Tenders  will  be  received  by  Secretary, 
G.  Johnson,  until  February  10th,  for  the 
erection  of  a  hospital.  Architect,  W. 
lialdane.  Plans  and  specifications  with 
architect  and  secretarj-. 

Paris,  Ont. 

Tenders  are  being  received  until  Feb- 
ruary ;!rd,  by  the  architects,  L.  D.  Bar- 
ber and  Frank  W.  Nicholls,  Temple 
151dg.,  Brantford,  Ont.,  for  the  erection 
of  a  Y.  W.  C.  A.  to.  cost  $15,000,  on 
Broadway  West. 

Rockland,  Ont. 

M.  Maranda  has  been  appointed  archi- 
tect for  the  erection  of  a  church  to  cost 
$100,000,  for  the  Roman  Catholic  Church. 
.Address,, Rev.  P.  S.  Hudson. 

Tofield,  Alta. 

The  Public  School  Board  plans  to 
erect  a  new  school.  Contract  has  been 
let  for  drawing  sand  and  gravel.  Sec- 
retary, A.  J.  H.  McCausley. 

Toronto,  Ont. 

Principal  A.  C.  Smith  has  recommend- 
ed to  the  Management  Committee  addi- 
tions to  the  following  schools:  Jarvis 
Street  Collegiate  Institute,  Parkdalc  Col- 
legiate Institute,  Mahern  Collegiate  In- 
stitute; also  the  completion  of  assembly 
hall  at  North  Toronto  High  School. 

Wainwright,  Alta. 

1~lie  ScIkjoI  Biiard  are  considering  ihe 
liuilding  of  an  addition  to  school. 

Winnipeg,  Man. 

The  City  has  given  a  site  to  the  (iov- 
ernnient  to  erect  a  temporary  military 
hospital.  In  charge,  Lt.  Col.  C.  VV. 
Kowley,  Bank  of  Commerce.  Work  1o 
start  in  the  spring. 

The  School  Board,  William  Avenue, 
will  receive  tenders  until  February  8th 
for  hardware,  iron,  steel,  lumljer,  oils, 
xarnishes  and  electrical  supplies  for  the 
technical  school.  Secretary-Treasurer, 
K.  H.  Smith. 

CONTRACTS  AWARDED 

Louisville,  Que. 

The  following  sub-contracts  have  Ijeeu 
awarded  in  connection  with  the  erection 
of  a  church  to  cost  $175,000,  by  Jos. 
("outure,  17  .St.  Joseph  Street,  Levis,  gen- 
eral contractor,  for  the  Parish  of  Louis- 
ville;— Painting,  O.  Lachance,  Levi.s; 
sash  and  doors.  Ph.  Roberge,  St.  Jean 
Chrysostome.  Architect,  P.  Levcsqne, 
115  St.  John  Street,  Quebec. 

St.  Joseph  de  Carleton,  Que. 

LeBlanc  &  Bern.ird  have  been  award- 
ed the  general  contract  for  the  interior 
work  for  church  here.  .Vrchitect,  Thos. 
Raymond,  45  Caron  .Street,  Quebec. 
Curate,  J.  A.  Verreault. 

Swansea,  Ont. 

The  Dickie  Construction  CO.,  Kyric 
Bldg.,  Toronto,  have  the  general  con 
tract  for  the  erection  of  a  church  on 
which  the  work  is  now  progressing,  (ien- 
eral  contractor  buys  all  material;  plaster- 
ing will  be  only  trade  sub-let.  Archi- 
tects, JefYrey  &  Watson,  18  Wellington 
L.,  Toronto. 


Business  Buildings  and  Indus- 
trial Plants 

Chatham,  Ont. 

By-law  is  to  be  submitted  to  the  rate- 
payers on  February  30th  for  the  erection 
of  a  pickle  factory  to  cost  $100,000,  by 
Libby,  McNeil  &  Libby,  Chicago,  111. 

Elmira  Ont. 

The  Colonial  Knitting  Co.  are  con- 
sidering the  erection  of  a  knitting  mill. 
Work  to  start  this  summer. 

Hamilton  Ont. 

James  Jolley  &  Son,  51-53  John  Street 
S.,  contemplate  the  erection  of  a  garage 
to  cost  $50,000. 

Thos.  Myles  &  Son,  8  James  N.,  arc 
considering  the  erection  of  a  one-storey, 
frame  construction  coal  shed  to  cost 
$10,000. 

A.  M.  Ewing,  87  Ashley  Avenue,  will 
rebuild  at  once  bakery  to  cost  $;!,000._  to 
replace  one  recently  destroyed  by  fire. 
Dawson  &  West,  Alexandra  Apartments, 
have  been  awarded  the  carpentry  con- 
tract. 

Kingston,  Ont. 

The  Loew  Theatre  Circuit,  189  Yonge 
Street,  Toronto,  Ont.,  have  purchased 
a  site  here  on  which  they  intend  to  erect 
a  theatre. 

New  Westminster,  B.C. 

The  Timberland  Lumber  Co.,  West- 
ern Trust  Block,  have  purchased  a  site 
near  here  on  which  they  intend  to  erect 
a  $200,000  timber  mill.  Construction  will 
start  in  June,  1917.  A  number  of  work- 
men's cottages  will  be  erected,  previous 
to  commencement  of  mill.  A  large 
wharf  will  also  be  built.  Main  director, 
J.  G.  Robson. 

Ottawa,  Ont. 

T.  (i.  Brigham,  83  Duke  Street,  will 
build  an  addition  to  asphalt  plant  build- 
ing by  day  labor.  Galvanized  iron  and 
frame  construction.  Will  be  in  the  mar- 
ket shortly  for  machinery  parts. 

The  Loew  Theatre  Circuit,  189  Yonge 
Street,  Toronto,  are  considering  the 
erection  of  a  theatre.  Negotiations  for 
site  now  in  progress. 

Port  Arthur,  Ont. 

.Ml  buildings  in  connection  with  the 
pulp  and  paper  mills  to  be  erected  by 
the  Port  Arthur  Pulp  &  Paper  Company. 
Ltd.,  to  cost  $1,000,000,  will  be  of  brick 
and  reinforced  concrete  construction 
with  steel  trusses.  General  manager,  A. 
G.  Pounsford,  Room  200  Bell  Telephone 
Bldg.,  Toronto,  will  buy  material,  equip- 
ment and  furnishings.  The  first  unit  will 
be  a  50-ton  sulphite  plant.  One  million 
hard  burnt  brick  will  be  required. 

Port  William,  N.S. 

The  erection  of  a  warehouse  and  barn 
to  cost  $3,000,  is  being  considered  by 
Manning  Ellis.  Structure  to  be  of  frame 
construction.  C.  H.  Wright  is  the  prob- 
able general  contractor. 

Rockland,  Ont. 

The  Co-operative  Ltd.  are  considering 
the  erection  of  a  factory  here.  Secre- 
tary, F.  Houle. 

Saskatoon,  Sask. 

The  A.  Law  Hardware  Co.,  Winnipeg, 
are  considering  the  erection  of  a  ware- 
house.   Manager,  A.  Law. 

St.  John,  N.B. 

B.  Mooney  &  Son,  112  Queen  Street, 
general  contractor  for  the  improvements 
to  the  Nashwaak  Pulp  and  Paper  Com- 


pany's pulp  and  paper  plant,  to  cost 
$.20,000,  is  in  the  market  for  the  follow- 
ing: 200,000  stock  brick,  400  barrels  ce- 
ment, 13  hard  pine  trusses,  141  squares 
l)itch  gravel  roofing. 

Telkwa,  B.C. 

The  Santa  Maria  Mine,  New  Hazelton, 
B.  C.,  have  started  work  on  their  mine 
development  here.  Machinery  consist- 
ing of  three  drill  compressors,  hoist, 
pumps,  Denver  drills,  and  gas  engine,  will 
be  installed.  Some  machinery  has  been 
purchased. 

Toronto,  Ont. 

Work  will  be  started  shortly  on  a 
$50,000  5-storey,  brick  construction  ware- 
house for  the  Dominion  Envelope  C'o., 
90  Ontario  Street.  Contracts  to  l)e 
awarded  shortly. 

W.  J.  Keen,  174  Spadina  Ave.,  con- 
templates the  erection  of  a  6-storey,  mill 
arid  brick  construction  warehouse  to 
cost  $75,000.  Work  to  start  in  the  spring. 

Plans  have  been  drawn  for  store  and 
apartment,  etc.,  to  be  erected  by  Miss  K. 
Frawley,  187  Sackville,  at  a  cost  of 
$10,000.  Three  storeys,  brick  construc- 
tion. 

Work  will  start  shortly  on  the  erec- 
tion of  factory  buildings  by  Canadian 
Aeroplanes  Ltd.  General  manager,  F. 
W.  Baillie,  20  Victoria  Street. 

White  Court,  Alta. 

Plans  are  under  way  for  a  lumber  mill 
of  50,000  feet  capacity  per  day.  to  be 
erected  by  W.  H.  Gibson,  11432-79th  St., 
Edmonton,  Alta.,  at  a  cost  of  $18,000. 
Site  has  been  secured. 

Windsor,  Ont. 

A.  H.  Brencr,  302  Dufiferin  .Ave.,  Lon- 
don, and  62  Sandwich  Street,  Windsor, 
contemplates  the  erection  of  a  cigar  fac- 
tory and  garage  to  cost  $75,000.  Ownei" 
preparing  preliminary  plans,  architect  not 
yet  appointed.  .Six  storeys,  100  x  100, 
white  and  red  brick  construction. 

Winnipeg,  Man. 

The  Northern  Life  Com[)any,  London, 
Ont.,  are  preparing  plans  for  a  $50,000 
office  building  to  b-e  erected  in  the  spring. 
.'Vrchitect  not  j-et  appointed.  Secretarj', 
Wilson  Purdon. 

CONTRACTS  AWARDED 

Edmundston,  N.B. 

The  Structural  Steel  Co.,  Ltd.,  Mont- 
real, Que.,  have  been  awarded  the  steel 
contract  in  connection  with  the  erection 
of  a  pulp  and  paper  mill  by  Eraser  Ltd. 

London,  Ont. 

John  I'utherbough,  lOOC  Wellington 
Street,  has  been  awarded  the  general 
contract  for  the  erection  of  a  garage 
to  cost  $7,000  by  Roy  Moore,  204  St. 
James  St.  One  storey,  52  x  110,  white 
brick  construction.  Complete  garage  and 
repair  equipment  will  be  installed.  Work 
to  start  shortly. 

Montreal,  Que. 

The  Otis  F  ensom  Elevator  Co.  have 
been  awarded  the  elevator  contract  for 
the  chemical  factory  being  erected  by 
F.  W.  Horner  Ltd.,  142  St.  Urbain  St., 
to  cost  $48,000. 

Ottawa,  Ont.  * 

.Alex.  Garvock,  1,!0  Lewis  Street,  has 
been  awarded  the  general  contract  for 
the  addition  to  the  factory  of  T.  D.  Mc- 
Farlane,  Laurier  Ave.,  to  cost  $5,000. 

Toronto,  Ont. 

The  contract  for  the  steel  for  the  erec- 
tion of  a  warehouse  by  Baines  &  I'cck- 
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..\ir,  yS  Esplaiuulo  E..  to  cost  $35,000, 
lias  been  awanled  to  the  Dominion 
iJriillje  Company,  30  X'ictoria  Street.  One 
storey,  brick  construction. 

Jacksoji-Lcwis  Co.,  TG  Adelaide  \\ ., 
has  been  awarded  the  general  contract 
for  the  erection  of  a  .uroup  of  7  factory 
buildings  to  cost  $500,000,  lor  the  Can- 
adian Aeroplanes  Ltd.  .\rcliitect,  J.  M. 
Lyle,  It)  Avondale  Road. 

Windsor.  Ont. 

J  no.  I'utherbough,  1006  Wellington 
Street.  London,  has  been  awarded  the 
general  contract  for  the  erection  of  an 
oHice  building  for  the  Huron  &  Erie 
Mortgage  Corp.,  Richmond  St.,  London. 
Arcintects,  Watt  &  Hlackwell.  Bank  of 
Toronto  BIdg.,  London. 


Residences 

Guelph,  Ont. 

lenders  lor  the  erection  of  a  resi- 
dence, to  cost  $C.500,  for  A.  H.  Simpson, 
taO  Cambridge  Street,  will  be  received 
by  the  architect,  W.  .\.  Cowan,  149  Lon- 
<ion  Koad.  until  Jan.  30th.  Two  storeys 
and  attic,  32  x  39,  stucco  and  brick  con- 
struction. 

Hamilton,  Ont. 

W.  (uii)dram,  2-18  King  Street  West,  is 
considering  the  erection  of  a  two-storey 
brick  construction  residence,  to  cost 
$4..iO().  Nothing  will  be  done  until  spring. 

Hamilton.  Ont. 

Tiie  erection  of  six  residences,  to  cost 
$:!.000  each,  2%  storeys,  brick  construc- 
tion, is  being  considered  by  W.  H.  Coop- 
er. Clyde  Building.  Nothing  will  be  done 
until  spring.  • 

Wood  Brothers.  Sherbrooke  and  Gros- 
venor.  contemplate  the  erection  of  two 
houses,  to  cost  $4,000  each.  One  and  a 
half  storeys.  26x40,  brick  construction. 
Work  to  start  in  the  spring. 

J.  Somersville.  166  Prospect,  is  consid- 
ering the  erection  of  two  houses,  to  cost 
$5,000  each.  Two  and  one-half  storeys, 
20  X  36.  brick  construction.  W'ork  to 
start  in  the  spring. 

Montreal,  Que. 

Tenders  are  being  received  by  the  ar- 
chitect. C.  Dufort.  195  St._  Catherine  St. 

E.  .  for  alterations  to  apartment  house 
owned  by  A.  De  Seve,  Esplanade  Ave- 
nue, to  cost  $10,000.  Low  pressure  steam 
heating  plant  to  be  installed. 

Tenders  are  being  received  for  addi- 
tion to  a  residence  owned  by  N.  Ritchot, 
401  St.  Andre  St.,  to  cost  .$4,000.  One- 
storey  addition,  225/2x50,  brick  construc- 
tion. Architect.  R.  Gariepy,  25  St.  James 
Street. 

The  foundations  are  in  for  a  three-flat 
residence  being  erected  for  Mrs.  Amanda 
Belanger.  at  a  cost  of  $5,000.  General 
contractor,  A.  Marsau,  739  Bordeaux. 

The  foundations  are  in  for  three  dwell- 
ings being  erected  by  A.  Lalande,  19  St. 
Zotique,  to  cost  $1,500  each.  Three  stor- 
eys. 25  X  63,  brick  and  frame  construction. 

The  walls  are  going  up  of  a  $3,000  resi- 
dence on  Boyer  Street.  Owner  and  gen- 
eral contractor.  E.  Martel,  631  Frontenac 
Stre£t.  Three  storeys.  19x45,  brick  con- 
struction. Owner  will  sublet  some  of 
smaller  trades. 

Sherbrooke,  Que. 

The  excavating  has  started  for  seven 
four-tenement  houses  to  be  erected  by 

F.  Dieulefait  &  Co.,  owners  and  general 
contractors.  Grand  Union  Hotel,  82^ 
King  Street,  estimated  to  cost  $2,500  each. 


\\  ill  purchase  materials  locally,  and  will 
receive  prices  for  electrical  v^fork,  plumb- 
ing and  heating.  Expect  to  start  erection 
shorth-.  Two  sU)reys,  46  x  36,  frame  con- 
struction. Architect,  R.  H.  Cox.  Boston, 
Mass. 

Toronto.  Ont. 

rians  are  being  drawn  for  a  residence, 
to  cost  $3,250,  to  be  erected  by  Cox  & 
Cummings,  Canada  Life  Building,  SJ'a 
storeys,  brick  construction. 

The  excavating  has  been  finished  for 
three  residences  to  be  erected  by  J. 
Crang,  906  St.  Clair  Avenue  West,  to 
cost  $3,000  each.  Two  and  one-half  stor- 
cj's,  brick  construction.  Owner  buys 
materials  and  supervises. 

The  foundations  are  in  for  a  residence 
being  erected  by  J.  Crang,  906  St.  Clair 
Avenue  West,  to  cost  $3,000.  Two  and 
one-half  storeys.  brick  construction. 
Owner  buys  material  and  supervises 
work. 

CONTRACTS  AWARDED. 

Dartmouth,  N.S. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  two  flats  by  F.  R.  Donkin  &  Co.,  Pug- 
wash,  N.S..  to  cost  $5,000:  General  con- 
tract, T.  L  Gerard;  painting,  J.  F.  Labey. 
General  contractor  does  remainder  of 
work  and  buys  material.  Building  to  be 
2]/2  storeys,  frame  construction. 

Hamilton,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $15,000  two-storey  brick  construc- 
tion residence  by  F.  R.  Martin,  128  Her- 
kimer Street,  for  which  the  excavating  is 
now  being  done:  Masonry  and  steel,  H. 
Gummo,  15  Tuckett  .Street;  carpentry  and 
roofing.  Chisholm  Brothers,  111  Went- 
worth  Nortli;  electrical  work.  Electric 
Supply  Company,  65  James  Street  South; 
l)Iastering,  J.  Clapham  &  .Son,  69  Hugh- 
son  N.;  plumbing  and  heating,  J.  Stew- 
art &  Son,  Hughson  and  Jackson  Streets. 
McPhie  &  Kelly,  Bank  of  Hamilton 
Building,  have  been  appointed  architects. 

The  following  sub-contracts  have  been 
awarded  in  connection  with  the  residence 
to  be  erected  by  Rounanberg  &  Beck,  54 
Fairholt  Road  South,  to  cost  $6,000:  Elec- 
trical work,  F.  Thomson,  174  Balmoral 
Avenue;  plumbing,  H.  Morrison,  126  Bur- 
ton Street;  heating,  R.  H.  Dow,  150  Bay 
Street  North.  Balance  of  sub-contracts 
will  be  let  shortly. 

Oakville,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  erection  of  a  sta- 
ble and  garage  in  connection  with  resi- 
dence to  be  erected  for  W.  F.  Eaton, 
RavenclifTe  Avenue,  Hamilton,  Ont.,  to 
cost  $35,000:  Masonry  and  steel,  Thom- 
son Brothers,  Ryrie  Building,  Toronto; 
carpentry,  Murray  &  Connor,  Lamoreaux 
Street.  Hamilton;  roofing.  J.  E.  Riddle  & 
Son,  12-14  Ferguson  Avenue  North, 
Hamilton;  plastering,  Hannaford  Broth- 
ers, 232  Robinson  Street,  Hamilton: 
painting,  P.  Thomson,  13  Walnut  North, 
Hamilton.  Foundations  in  on  these  build- 
ings. Contracts  for  residence  will  not  be 
let  until  spring.  Architects,  Munro  & 
Mead.  34  Hughson  Square,  Hamilton, 
Ont. 

Quebec  Que. 

W'ork  has  been  started  on  the  erection 
of  a  residence,  to  cost  $3,000,  by  G.  GOu- 
let.  10  .Second  .Street,  Domainc  Laiich, 
and  in  connection  with  which  tlie  follow- 
ing contracts  have  been  let:  General  con- 
tract, J.  A.  Lessard.  5  Ninth  Street,  Li- 


inoilou;  masonry,  J.  B.  Verret  &  Fils,  184 
Third  Avenue,  Limoilou;  roofing,  V. 
Gauvin,  116  Fourth  Street,  Limoilou; 
plastering-,  A.  Noreau,  Fifth  Street,  Do- 
maine  Lairch. 

Toronto,  Ont. 

The  masonry  contract  for  the  residence 
to  be  erected  by  A.  W.  Reid,  87  Pleasant 
Boulevard,  to  cost  $6,000,  has  been 
awarded  to  Saul  &  Page,  58  Balmoral 
Avenue.  Owner  will  do  carpentry  work 
and  let  other  trades.  Two  and  one-half 
storeys,  brick  construction. 

Woodham,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  two- 
storey  white  brick  construction  residence 
to  be  erected  sliortlv  by  Richard  Canim, 
to  cost  $3,000:  General  contract,  Stafford 
&  Henderson,  St.  Marys,  Ont.;  plumbing 
and  heating.  Clime  &  Burt,  St.  Mary's, 
Ont. 

Power  Plants,  Electricity  and 
Telephones 

Winnipeg,  Man.  • 

The  Hospital -Board  contemplates  the 
erection  of  a  power  plant,  and  the  ques- 
tion is  before  the  Board  of  Control,  who 
liave  been  asked  to  select  a  site.  Super- 
intendent, Dr.  G.  W.  Sin,clair. 

CONTRACTS  AWARDED. 

Greenfield  Park,  Que. 

\\'.  G.  H.  Cam,  engineer.  363  Beaver 
Hall  Square,  Montreal,  Que.,  has  been 
awarded  the  general  contract  for  the  elec- 
tric lighting"  system  on  percentage  basis. 
Work  likely  to  start  at  once.  Secretary- 
treasurer,  E.  J.  Allwright. 

St.  Mary's,  Ont. 

The  Town  Council  have  awarded  the 
contract  for  gasoline  engine  and  electric 
equipment  to  the  Storej'  Pump  and  Equip- 
ment Company,  Kent  Building,  Toronto, 
at  $4,312. 


Fires 

Amherst.  N.S. 

Factory  owned  hy  the  International 
Engineering  Works,  Ltd.  Loss,  $30,000. 
Temporary  repairs  will  be  made  at  once. 

Banff,  Alta. 

A  loss  of  between  $30,000  and  $30,000 
was  caused  by  fire  to  a  store  and  picture 
theatre  owned  by  Mr.  Harmon. 

Brampton,  Ont. 

A  loss  of  $35,000  was  sustained  by  fire 
to  a  high  school  here. 

Granby.  Que. 

A  business  block  owned  by  Dr.  Cowley 
totallv  destroyed.  Loss,  $4,000.  Will  re- 
build. 

Hamilton,  Ont. 

A  loss  of  $3,000  was  sustained  by  fire 
to  a  greenhouse  owned  by  Wm.  Holt. 
Dtindurn  S.    Will  rebuild  shortlj-. 

Lyall,  Man. 

Cut  stone  plant  owned  by  the  Wallace 
Sandstone  Quarries,  Ltd.  Loss  estimated 
at  $125,000.  Expect  to  rebuild  in  the  near 
future. 

Massena,  Ont. 

Garage  and  contents  owned  by  E.  C. 
Hubbard  completely    destroj"cd.  Loss, 

$20,nno. 

Montreal,  Que. 

Store,  etc.,  owned  by  Edwin  Cox  &  Co., 
St.  Francois  Xavier  Street.  Loss,  $10,000. 
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Niagara  Falls,  Ont. 

Hydrate  building  owned  bi'  the  Ameri- 
can Cyananiid  Company  completely  de- 
stroyed.   Loss,  $250,000. 

Ottawa,  Ont. 

.\  loss  of  .$2,800  was  sustained  by  fire 
to  apartments  owned  by  Dr.  Cousens 
Estate,  180  Slater  Street. 

Peace  River,  Alta. 

The  Diamond  1'.  Store  comi)Ietely  de- 
Mroyed.    Loss,  $20,000. 

Preston,  Ont. 

Fire  caused  the  loss  of  about  $25,000  to 
a  business  block  occupied  by  A.  Greive 
and  Preston  Co-operative.  Owned  by 
W  irsching  Brothers. 

Spruce  Grove,  Alta. 

Store  and  warehouse  owned  by  D. 
Brox.  Loss,  $6,000.  Store  owned  by  Mr. 
Bisson  and  F.  Baker.    Loss,  $4,000. 

Strathroy,  Ont. 

The  following-  losses  were  sustained  in 
the  recent  fire:  Freel  &  Sons,  shoe  mer- 
chants, loss  $12,000;  Canadian  Small- 
wares,  loss  $5,000;  Wright's  Piano  Works, 
Oxford  Street,  loss  $7,000;  J.  Woods, 
confectionery,  loss  $2,500;  H.  E.  Bunting, 
clothing,  loss  $10,000. 

St.  Boniface,  Man. 

Residence  owned  by  Jos.  Damas, 
M.P.P.,  destroyed  by  fire.     Loss  $35,000. 

Sydney,  N.S. 

Carriage  works  owned  by  J.  A.  McCal- 
lum.    Loss,  $7,000. 

Toronto,  Ont. 

Warehouse  of  brick  construction  owned 
by  Robert  Watson,  363  Sorauren  Avenue, 
and  occupied  by  the  Channell  Chemical 
Company.    Loss,  $5,000. 

Vankleek  Hill,  Ont. 

Church  owned  by  the  Presbyterian 
Church  congregation.  Loss,  $15,000.  Will 
rebuild  at  oiio;-. 

Vancouver,  B.C. 

A  loss  of  $500,000  was  sustained  hy 
fire  to  warehouse  owned  by  \  allanco  & 
Legget,  3  Carrall  Street. 

Walkerton,  Ont. 

A  loss  of  $5,000  was  sustained  by  fire 
to  a  hotel  owned  by  W.  J.  Ward. 

Westboro,  Ont. 

A  loss  of  $3,000  was  sustained  by  fire 
to  a  residence  owned  by  Xap.  Therian, 
Hilson  Avenue. 

Winnipeg.  Man. 

Grain  elevator  owned  by  the  Canadian 
Farmers'  Hay  Exchange,  Ltd.,  totally  de- 
stroyed.   Loss.  $5,000. 

Fire  caused  the  loss  of  $7,000  to  the 
'Lauzon"  block. 


Miscellaneous 

Brantford,  Ont. 

Tenders  are  being  received  '  by  the 
chairman  of  the  Board  of  Works  until 
noon  Feb.  1st  for  3,500  barrels  cement,  10 
carloads  6-in.  to  24-ih.  vitrified  tile  sewer 
pipe,  150,000  imperial  gallons  road  oil. 
Clerk,  H.  F.  Leonard,  City  Hall.  Engi- 
neer, T.  Harry  Jones. 

Chesley.  Ont. 

Canada  Beds,  Ltd.,  are  in  the  market 
for  three  new  or  second-hand  engine 
lathes,  5  or  8-ft.  bed,  2i^-in.  belt  drive,  8 
lo  10-ft.  swing;  also  one  engine  lathe  5  to 
s  ft.  long,  3-in.  l)elt  drive.  H  to  10-ft. 
swing. 

Edmo'.ton,  Alta. 

The  Western  Canada.  Sheep  Company 


have  been  incorporated,  with  capital  of  ■ 
.$25,000,  and  plan  to  erect  three  barns  this 
summer. 

Elmira,  Ont. 

The  Elmira  Planing  Mill  Company  are 
open  to  receive  tenders  for  dr\'  kilns.  Ad- 
dress, Noah  Bearinger. 

Fergus.  Ont. 

VV.  G.  Beatty,  care  of  Beatty  Brothers, 
Ltd.,  is  in  the  market  for  the  following: 
Kiln-run  brick,  two  cars  of  cement,  six 
cars  of  lumber,  ready  roofing,  one  150 
h.p.  horizontal  boiler,  200  ft.  shafting, 
2-7/16  in. I  diameter;  steam  pumps;  one 
elevator  for  foundry,  1  to  IJ^  ton  capa- 
city; one  40  h.p.  alt.  current  motpr. 

Beatty  Brothers,  Ltd.,  are  in  the  mar- 
ket for  the  following  second-hand  equip- 
ment for  foundry  power  plant  and  heat- 
ing: Six  to  ten  ton  cupola,  cupola  blower, 
exhaust  fan,  tumbling  mills,  boiler,  steam 
pumps,  scales,  motors,  steam  engine,  etc. 

Ladysmith,  Ont. 

The  Citj'  Council  are  considering  the 
purchase  of  motor  fire  apparatus,  also  a 
street  grader.    Clerk,  N.  A.  Morrison. 

London,  Ont. 

The  City  Council  will  call  for  tenders 
about  Feb.  15th  for  cast  iron  manholes 
and  sewer  gratings.  Engineer,  H.  A. 
I^razier. 

Tenders  will  be  called  about  Fel).  15  by 
the  City  Council  for  approximatelj'  5,0()i) 
to  7,000  barrels  of  first-grade  cement. 
Engineer,  H.  A.  Brazier. 

Mitchell,  Ont. 

.\t  the  annual  meeting  of  the  Fullerton. 
Logan,  and  Hibert  Agricultural  Society 
it  was  decided  to  proceed  with  the  erec- 
tion of  an  agricultural  hall.  Building  will 
likely  be  of  brick  construction,  with  steel 
truss.    President,  W.  A.  McKenzie. 

St.  John,  N.B. 

Tenders  will  be  received  by  Commis- 
sioner G.  Fred  Fisher  until  February 
26th  for  400  tons  of  asphalt. 


Incorporated  Companies 

Cochrane.  Ont. 

Tlie  Rumford  Lumber  Company,  Ltd., 
capital  $40,000,  has  been  organized  to  deal 
in  lumber  and  builders'  supplies. 

Franktown,  Ont. 

The  Beckwith  and  Montague  Rural 
Telephone  Company,  Ltd.,  capital  $10,000. 
has  been  organized  to  operate  in  the 
Townships  of  Beckwith  and  Montague. 

Grimsby,  Ont. 

J  he  Metal  Craft  Company,  Ltd.,  capi- 
tal $40,000,  has  been  incorporated  to  man- 
ufacture septic  hospital  furniture  and 
sheet  metal  and  metal  specialties. 

Matheson,  Ont. 

Tlic  R.  S.  Potter  Lumber  Co.,  Ltd., 
capital  $20,000,  have  been  incorporated  to 
operate  saw  and  planing  mill  and  con- 
duct general  lumber  business. 

Toronto,  Ont. 

The  Mining  Manufacturing  &  Develop- 
ment Co.  of  Canada,  Ltd.,  capital 
$200,000,  has  been  incorporated.  Solicit- 
ors, Holmes  &  Holmes,  Manning  Cham- 
bers. 

The  Canada  Glass  Works  Ltd.,  havi 
been  incorporated  to  manufacture  glass, 
etc.  Capital  $250,000.  Solicitors,  A.  C. 
&  H.  P.  Hill,  Barristers,  110  Wellington 
Street,  Ottawa,  Ont. 


Winnipeg,  Man. 

The  Lake  Winnipeg"  Paper  Company, 
Ltd.,  capital  $5,000,000,  has  been  incor- 
porated to  operate  pulp  and  paper  mills, 
etc. 

Woodstock.  Ont. 

The  Woodstock  Dairy  Company,  Ltd., 
capital  $40,000,  has  been  incorporated  to 
establish  and  operate  dairies  and  deal  in 
general  dairy  products. 


Bituminonus    Coat    in    Concrete  Road 
Should  Be  Laid  in  Warm  Weather. 

Experience  with  concrete  street  sur- 
faces in  Athens,  Ga.,  reported  by  J.  W. 
Barnett,  city  engineer,  shows  that  tlie 
application  of  a  bituminous  coating  (J-l 
gallon  of  tarvia  to  the  square  yard  and 
coarse,  sharp  sand  applied  at  once)  gives 
most  satisfactory  results  when  the  ma- 
terials are  all  hot — that  is,  in  warm  sum- 
mer weather,  and  when  the  concrete  sur- 
face is  roughened  by  a  broom  before  it 
has  set  hard.  If  the  materials  are  too 
cold  the  coating  peels  off  and  leaves  un- 
sightly patclies. 


Cantilever  Forms  Save  Tie  Rods  on 
Thick  Lock  Walls 

The  cantilever  type  of  wall  forms  de- 
veloped at  Panama  has  been  cleverlj- 
adapted  in  the  construction  of  walls  up 
to  40  feet  and  more  in  thickness  for  Lock 
2  on  the  Welland  Ship  Canal.  In  the 
use  of  these  forms,  anchor  bolts  18  inches 
long  are  embedded  -  as  each  lift  of  con- 
crete is  placed.  These  bolts,  on  a  line 
near  the  lop  of  the  lift,  project  through 
the  concrete  after  the  forms  have  been 
removed.  Posts  made  of  two  4  x  10-inch 
timbers  laced  together,  and  of  sufficient 
length  to  reach  from  the  top  of  the  next 
lift  to  a  point  several  feet  below  the  line 
of  anchor  bolts,  are  then  stood  up  and 
clamped  against  the  concrete  by  these 
bolts.  These  posts,  acting  as  canti- 
levers above  the  bolts,  support  the  next 
lift  of  forms  during  concreting.  On  the 
work  referred  to  these  forms  are  used 
not  only  for  the  vertical  face,  but  for 
the  back  face  of  the  lock  walls,  which 
is  offset  in  steps.  This  is  accomplished 
by  bracing  the  form  slabs  to  the  up- 
rights with  short  horizontal  posts.  For 
work  where  large  batches  of  concrete 
are  dumped  from  a  bucket,  as  in  this 
case,  and  where  very  long  tie  rods  would 
be  readily  bent  or  broken,  these  forms 
;ire  a  great  advantage. 

Work  on  the  Welland  Ship  Canal  is 
luidcr  the  direction  of  J.  L.  Weller,  en- 
gineer in  charge  of  the  Department  of 
Railways  and  Canals.  Baldry.  Yerburgh 
&  Hutchinson  are  contractors  for  Sec- 
tion 2.  on  which  the  forms  described  are 
in  use. 


THE 

Canadian  Surety  Co. 

write* 

BONDS 

guaranteeing 

Performance  of  Contracts 

Head  Office,  26  Wellington  St.  E., 

TORONTO 

Brokers'  Business  Solicited 


Tenders  and  For  Sale  Department 


Srparalr  sealed  tenilcis.  aiUlrcssed  to  tlie  under- 
«iRne<l.  will  be  receiveil  at  this  office  lintil  4.00 
p.m.  on  Monday,  Febinary  1017,  for  the  suP; 
plv  of:  "Hrooms  and  Brushes,"  "Chain,"  "Coal," 
"llardware,"  •"Hose."  "Oils  ami  Cireases,"  "Pack- 
ing." "I'uini  anil  I'aint  C^ils,"  "Manilla  Kopc," 
"Wire  Rope."  ami  "Steam  Pipe.  Valves,  and  I'it- 
lings,"  for  the  requirements  of  the  Departmental 
liretlttini;  plant  in  Dntario  and  Onebec  duiinK  the 
tiscal  year  1!»17-1S. 

Kach  lender  must  be  sent  in  a  separate  envelope 
and  endorsed:  "Tender  for  llardware.  Ontario  and 
Oiiebec,"  "Tender  for  (."hain.  Ontario  and  Que- 
bec," etc.,  etc..  as  the  case  niav  be. 

Persons  tendering  are  notified  that  tenders  will 
not  be  considered  unless  made  on  the  printed 
forms  supplied,  and  signed  with  their  actual  signa- 
tures. These  forms  can  he  obtained  at  the  De- 
partment of  Public  Works.  Ottawa. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to  the 
order  of  the  Honourable  the  Minister  of  Public 
Works,  for  amount  stated  in  form  of  tender,  which 
will  be  forfeited  if  the  person  tenderinjr  decline  to 
enter  into  a  contract  when  called  upon  to  do  so, 
or  fail  to  complete  the  contract.  If  the  tender  be 
not  accepted  the  chefpic  will  be  returned. 

The  Department  does  not  bind  itself  to  accept 
the  lowest  or  any  tender. 

By  order.  , 

R.  C.  DESROCI1ER.S. 

.Secretary. 

Department  of  Public  Works, 
Ottawa,  January  17,  1917. 

Newspapers  will  not  be  paid  for  this  advertise- 
ment if  they  insert  it  without  authority  from  the 
Departpicnt.  4-5 


Scaled  tenders,  addressed  to  tlic  undersigned, 
and  endorsed  "Tender  for  Tungsten  Lamps,  De- 
partmental Buildings,  Ottawa.  Ont.,"  will  be  re- 
ceived at  this  office  until  4.00  p.m.  on  Friday, 
February  2,  1917,  for  tlie  work  mentioned. 

Tenders  will  not  be  considered  unless  made 
upon  forms  supplied  by  Department  and  in  ac- 
cordance with  conditions  contained  therein. 

Specification  to  be  seen  on  application  to  the 
Clerk  of  Works,  Postal  Station  "F."  Toronto,  to 
the  Overseer,  Dom.  Bldgs.,  Central  Post  Office, 
Vontreal.  and  to  the  Chief  Architect,  Depart- 
ment of  Public  Works.  Ottawa. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to  the 
order  of  the  Honourable  the  Minister  of  Public 
Works,  equal  to  ten  per  cent.  (10  p.c.)  of  the 
amount  of  the  tender. 

,  By  order, 

R.  C.  DESROCriERS. 

-Secretary. 

Department  of  Public  Work:;, 
Ottawa,  January  22,  1.S17. 


BOILERS  FOR  SALE 

Two  low  pressure  30  H.P.  steel  boilers  com- 
plete with  mountings,  grates,  etc.  Have  been  in 
use  less  than  two  months.  Good  for  steam  or 
hot  water  heating  purposes.  Each  will  carry 
."^.OOO  square  feet  of  steam  radiation.  Further 
particulars — MacM.  R.  &  D.,  4  Beaver  Hall  Sq., 
Montreal.  17-t.f. 


City  of  London,  Ontario 


Tenders  for  the  Supply  of 

ROAD  OIL 


Sealed  lenders,  addressed  to  the  "Chairman  and 
Members,  Hoard  of  ('ontrol,"  will  be  received 
at  the  otVu-e  of  the  City  Clerk,  up  l<i  Id  a.m. 
on  Wednesday,  the  14th  day  of  February.  1917, 
for  the  su]ii)ly  of  T.)(I,(KI(I  Imperial  (  ialli>iis.  more 
or  less,  of  Road  Oil  and   l,i.|ni.l  Asiili.ili. 

Specification  and  f  i  l  i  ihK  i  ami  all  par- 
ticulars can  be  oIpI.iuhiI  al  lln  uliar  of  the 
City  Engineer. 

Tenders  to  be  accompanied  by  a  marked  cheque 
or  a  cash  deposit  as  stated  in  Specification. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

H.  A.  BRAZIER,  City  Engineer. 
II.  S.  STEVENSON,  M.D.,  Mayor. 


CITY  OF  BRANTFORD 


Tenders  For 

Road  Oil,  Cement 
and  Sewer  Pipe 


Sealed  tenders,  addressed  to  Alderman  J.  W. 
English,  Chairman  of  the  Board  of  Works,  in 
care  of  the  City  Clerk,  Brantford,  Ont.,  will  be 
received  till  12  o'clock  noon,  on  Thursday,  Feb- 
ruary 1st,  1917,  for  the  supply  of  Road  Oil, 
Cement  and  Sewer  Pipe  required  by  the  City  of 
Brantford  during  1917. 

Specifications  may  be  seen  and  forms  of  tender 
obtained  on  application  to  the  City  Engineer. 

Each  tender  must  be  accompanied  by  a  marked 
cheque  payable  to  the  City  Treasurer  for  the 
amount  called  for  in  the  form  of  tender. 

The  lowest  or  any  tender  not  ^necessarily  ac- 
cepted. 

T.  HARRY  JONES, 


City  Hall,  Brantford,  Ont. 
January  23,  1917 


City  Engineer. 
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Late  News  Items 

Almonte,  Ont. 

Plans  are  in  progress  for  alterations  to 
apartments  owned  by  Mr.  Conn.  Archi- 
tect, J.  P.  MacLaren,  104  Sparks  Street, 
Ottawa. 

Drummondville,  Que. 

The  erection  of  a  town  hall,  of  stone 
and  brick  construction,  to  cost  $45,000,  is 
being  considered  by  the  Council.  Ten- 
ders will  be  called  about  May. 

Hamilton,  Ont. 

The   Trades   and   Labor   Council  are 


considering  tlie  erection  of  a  labor  tem- 
ple, to  cost  $7.5,000,  on  Catharine  Street 
North.  Secretary,  John  Pryke,  191  For- 
est Avenue. 

Peace  River  Crossing,  Alta. 

The  Inii)erial  Oil  Company,  G30  Tegler 
Block,  Edmonton,  Alta.,  have  had  plans 
drawn  for  a  warehouse  to  be  erected,  at 
a  cost  of  $3,000.  All  work  will  be  done 
in  the  spring  by  the  company. 

Prince  George,  B.C. 

Plans  have  been  drawn  for  a  ware- 
house to  be  erected  by  the  Imperial  Oil 
Company,  630  Tegler  Block,  Edmonton, 
Alta.,  to.  cost  $3,000.  Company  will  do 
all  work,  and  will  start  in  the  spring. 

Province  of  Alberta. 

The  Imperial  Oil  Company,  630  Tegler 
Block,  Edmonton,  Alta.,  propose  to  erect 
two-storey  warehouses,  to  cost  $900  each, 
in  the  following  towns:  Grand  Prairie, 
Viking,  Chauvin,  Albance,  Ponoka.  Lock- 
earn,  and  Consort.  Work  will  be  started 
in  the  spring,  and  will  be  done  by  the 
company. 

Province  of  Ontario. 

The  Dominion  Government  and  muni- 
cipalities are  considering  the  construc- 
tion of  a  43-mile  highway,  from  Hamil- 
ton to  Niagara  Falls,  at  a  total*  cost  of 
$860,000. 

Shawrinigan  Falls,  Que. 

Tenders  are  being  received  by  the  ar- 
chitects, McDuf¥  &  Lemieux,  320  Univer- 
sity Street,  Montreal,  for  the  erection  of 
a  church  for  the  Roman  Catholic  trus- 
tees, to  cost  $150,000. 

Toronto,  Ont. 

Plans  are  being  prepared  for  a  one- 
storey  granite  and  marble  mausoleum,  to 
be  erected  in  Mt.  Pleasant  Cemetery  by 
the  Toronto  Burying  Grounds  Trustees, 
Confederation  Life  Building,  at  a  cost  of 
$250,000.  Architects,  Darling  &  Pearson. 
'<:  Leader  Lane. 


"CHEVROLET" 
CAR 

For  Sale 

Cash  Price     -  $450.00 

As  good  as  new,  in 
use  only  four  months. 
Owner  is  overseas. 
Information  from 

M  C  O  Box  507 

Contract  Record 

Toronto,  Ont. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Repre«enUtIve :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 


riii<:  L'()N  i~u.\c  r 


K  hA  (  )  k  I) 
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Baines  &  Peckover 


Offices  and  Warehouses 
9S  to  116  Esplanade 


Iron  and  Steel  Merchants 
TORONTO 


steel  yards 
Harbor  District 


ANGLES 

K-x  Kax  1/8—  oa)  pes 
K»x  .>4x  1/8— .^120  •• 

1  xl    X  1/8—  70^)  " 

3/16—  112  " 

lj4xH4X  1/8—2050  •' 

3/16—  150  " 

l/4_  ir)0  " 

P^,xli^.x  1/8—1675 

3/16—3195  •• 
1/4—  S5S  •■ 

2  xl'/.x3/16—  34 

1/4—  58 
2    x2    X  1/8—  307 
3/16—  310 
1/4—  490 
2/2x2    X  1/4—  97 
2>4x2><x3/16—  36 
1/4- 
5/16— 


up  lo  18  ft. 


pes.  up  to 


20  ft. 


^-9 


x3/16— 
1/4- 
5/16— 
3    x2y2X  1/4— 
5/16— 
3/8— 

3  x3    x  1/4— 

5/16— 
3/8— 
3K'x2i/.x  1/4— 

5/16— 
3K'x3    X  3/8— 

3T/,x3i/,x  1/4— 
5/16— 
3/8— 

4  x3  x5/16— 

3/8— 
1/2- 

4  x4  x5/16— 

7/16— 

5  x3    X  3  ^8— 


71  ]ics. 
78 

19  " 
22 

87  " 

15  " 
66  " 
42  " 

159  " 
74  " 
36  " 

6  " 
8  " 
51  pes. 

12  pes. 
97  pes. 
21  pes. 

72  pes. 
34  j)es. 

7  pes. 

2  pes. 

16  pes. 

5  pes. 


up  to  30  ft. 


up  to 

up  to 
up  to 
up  to 
up  to 
up  to 
up  to 

up  to 
up  to 
up  to 


38  ft. 

18  ft. 
20  ft. 
40  ft. 
35  ft. 
20  ft. 
16  ft. 

30  ft. 
40  ft. 
18  ft. 


up  to  50  ft. 


5  x3y2x5/16 —  5  pes. 

3/8 —  6  pes. 

7/16 —  3  pes. 

1/2—  2  pes. 

6  xSy.x  3/8—  37  pes. 

7/16—  38  " 

1/2—  16  " 

6    x4    X  3/8—  17  pes. 

7/16—  11  " 

.  1/2—  36  " 

5/8—  5  " 

6    x6    x  3/8 —  13  pes. 

7/16—  43  " 

8    x8    x  5/8—  4  pes. 

3/4 —  6  pes. 

.     7/8—  5  pes. 
We  eut  to  length. 

Some  of  Our 
BIG  ROUNDS  and  FLATS 


up 

to 

20 

ft. 

■  6H- 

1  ba 

up 

to 

18 

ft. 

7  — 

5  ' 

up 

to 

17 

ft. 

7y&- 

3  ' 

up 

to 

17 

ft. 

7/2— 

2  ' 

up 

to 

40 

ft. 

^x  6  — 

7  ' 

up 

to 

60 

ft 

up 

to 

20 

ft 

up 

to 

22 

ft 

up 

to 

24 

ft 

2/8- 

-24  bai 

2/- 

—17  " 

2/8- 

-16  " 

2/2- 

-14  " 

2/8- 

-10 

2/- 

-16  " 

3  - 

-31  " 

3/- 

-47  " 

3/2- 

-20  " 

33/- 

-  1  " 

4  - 

-18  " 

4/- 

-  5  " 

4/- 

-  1  " 

43/- 

—  2  " 

5  - 

-14  " 

5/8- 

-7  " 

5/- 

—  8  " 

5/- 

-15  " 

5/8- 

-  1  " 

5/- 

-  6  " 

6  - 

-  9  " 

6/- 

-11  " 

6/- 

—  2  " 

65^- 

-  2  " 

Square  Twisted 


Concrete  Reinforcing  Steel 

3/8"  H     34     7/8      1      ii/g  114 


7 

8 
9 
12 


-24 
-62 
-38 
-21 


/x  6    —  4 
8    —  5 


/sx  8 
1  X  4 
5 
6 
7 
8 
9 

I14X  8 
9 
11 

1/x  4 
7 
9 
10 


-12 

-15 
-17 
-11 
-14 
1 

42 
17 
10 

13 
5 

18 
9 


1/x  4    —13  " 

5  —  2  " 

6  —26  " 
8   —  2  " 

2    X  3    —  4  " 
4    —33  " 
4/—  2  " 
6    —11  " 
2/x  6    —38  " 
All  smaller  sizes  in 
both  iron  and  steel. 
Sheets,  Plates, 
Hoops, 

Box  Strapping, 
Shafting, 
Boiler  Tubes, 
Bolts,  Ete. 


to  40  ft.  lengths    3630  bars    13700    2820  ,3950    1290    2240    1480     824  89 

y4  5/16 


Rounds 


25  tons    18  tons    4420  bars    6700    2900    6100    1900    9300    7160    5800  148 

Expanded  Metal 

Very  large  tonnage  in  every  size. 
OUR  ENGINEER  WILL  HELP  YOU  WITH  PLANS,  ESTIMATES,  ETC. 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
^  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakalile  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicafio 
Cincinnati 


Los  Angeles 
San  Francisco 


Dake  Double  Drum  Friction  Hoist 


.Made  in  si-K  sizes,  5 
to  .'lO  horse  power,  steam 
or  compressed  air — Dake 
motor  directly  connected. 
Furnished  with  clutch 
drums  if  preferred.  Can 
be  double  geared  to 
double  the  lifting  capa- 
city and  decrease  speed 
by  one  half.  Made  to 
carry  overload  as  great 
as  rated  capacity. 


DAKE  ENGINE  CO.,  grand  haven,  mich. 


Montreal:  Mussens  Ltd. 


Canadian  Agents: 
Toronto  A.K  Williams  Machinery  Co.,  Ltd. 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 


1551  Granville  Street 


Vancouver,  B.C. 


James  Thomson,  President. 


J.  G.  Allen.  Vice-President. 


James  A.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 

Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 
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BOOKS 

for  Engineers 
and  Contractors 

The  falKnving  Books  arc  Olkicd  siil>j(,ct  to  Pre- 
vious Sale: 

Urilisli  &  Foi-eian  Itiiililiiig  Stones,  by  John  Watson.  I'ub- 
lislictl  in  1911  at  the  University  Press,  Cambridge,  Eng- 
lanil.    4S3  pages.    Price  50  cents. 

(  rntriCiigal  Pumps,  by  R.  L.  Dauglierty.  Published  in  1915 
by  McGraw-Hill  Hook  Company.  190  pages,  illustrated. 
Price  $2.00. 

Concrete  Construction  (or  Rural  Communities,  by  Uoy  A. 
Seaton.  Published  in  1916  by  the  McGraw-Hill  Book  Co. 
'SSi  pages,  illustrated;  price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  W.  .Smith.  Pub- 
lished in  1915  by  McGraw-Hill  IJook  Company.  279  pages, 
illustrated.     Price  $S.OO. 

Dams  &  Weirs,  by  W.  G.  Bligh.  Published  in  1915  by  the 
American  Technical  Society.  206  pages,  illustrated.  Price 
$1.50. 

History  of  Bridge  Engineering,  by  Henry  Grattan  Tyrrell, 
C.E.    4S0  pages,  illustrated.     Price  $5.00. 

Hydraulics,  by  Ernest  H.  Sprague,  with  worked  examples  and 
SO  illustrations.  Published  by  Scott,  Greenwood  &  Son 
in  1914.     Price  $1.00. 

frrigation  Practice  and  Engineering  (Volume  One),  by  B.  A. 
Etcheverry.  Published  in  1915  by  McGraw-Hill  Book 
Company.    213  pages,  illustrated.     Price  $2.00. 

Irrigation  Practice  &  Engineering  (Vol.  2),  by  B.  A.  Etche- 
verry. Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.   364  pages,  illustrated.    Price  $3.^0. 

Irrigation  Practice  &  Engineering,  Volume  3,  by  B.  A.  Etche- 
verry. Published  in  1916  by  McGraw-Hill  Book  Company. 
4.'}S  pages,  illustrated.     Price  $4.00. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne.  Pub- 
lished in  1904  by  John  Wiley  &  Sons.  1,116  pages,  illus- 
trated.    Price  $1.50. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company  in 
1914.     143  pages,  illustrated.     Price  $1.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912  by 
Crosby,  Lockwood  &  Son.    120  pages.    Price  .$1.50. 

Some  Considerations  Regarding  Cast  Iron  and  Steel  Pipes,  by 
John  Sharp.  Published  in  1914  by  Longmans,  Green  & 
Company.    142  pages,  illustrated.    Price  $1.50. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E.  '  Published 
by  Myron  C.  Clark  Publishing  Company  in  1913.  260 
pages,  illustrated.     Price  $2.00. 

Surveying  Manual — A  Manual  of  Field  and  Office  Methods  for 
Use  of  Students  in  Surveying,  by  William  D.  Pence,  C.E., 
and  Milo  S.  Ketchum,  C.E.  Published  in  1915  by  McGraw- 
Hill  Book  Co.    388  pages,  illustrated.     Price  $2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Published  in 
1915  by  McGraw-Hill  Book  Company.  265  pages,  illus- 
trated.    Price  $2.00. 

Water  Power  Engineering,  by  Daniel  W.  Mead,  2nd  edition. 
The  Theory,  Investigation  and  Development  of  Water 
Powers.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.   843  pages,  illustrated.     Price  $5.00. 

Waterworks  Engineering.  A  Practical  Treatise  on  the  Con- 
struction of  Waterworks  for  the  use  of  Engineers  and 
Students  of  Engineering,  by  Fred.  C.  Uren,  M.  Inst.  C. 
E.  I.  With  numerous  plates  and  186  illustrations.  Pub- 
lished by  Castle  Litho  Limited,  Bristol,  England,  in  1914. 
268  pages.    Price  $3.00. 

Waterworks  Handbook,  by  Alfred  Douglas  Flinn,  Robert  Spurr 
Weston  and  Clinton  Lathrop  Bogert.  Published  in  1916  by 
McGrav/-Hill  Book  Company.  824  pages,  illustrated.  Price 
$6.00. 

Contract  Record 

317  Adelaide  St.  West,  Toronto,  Ont. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  lnanu^actured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Linings 
Wall  Coping 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Cormection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


THE  STRONGEST  EVIDENCE 


When  any  product 
used  in  construction 
work  comes  to  be  so 
widely  used  as  the 


RIC-WII 
METHOD  Ui 


of  Insulating  Underground  Steam  and  Hot  Water  Pipes 

it  is  never  by  accident — and  the  fact  that  Ric-wiL  conduit  has 
come  to  be  recognized  as  standard  by  so  many  of  tlie  leading  archi- 
tects and  engineers  in  the  United  States  and  Canada  is  the  best 
proof  of  its  real  merit. 

Write  for  our  booklet — "Ric-wiL  MethoD." 

THE  RIC-WII  rOMPANY,  640  Cu.rdian  Building. 
1  r\.  L.     \_  CLEVELAND 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  oompetition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 
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ROAD  MACHINERY 

Rollers,  Crushers,  Graders,  Sprinklers,  Drags, 
Plows,  Scrapers,  Etc. 

Send  for  catalogue 

MUSSENS  UNITED 


MONTREAL 

WINNIPEG 

VANCOUVER 


QUEBEC— Pruncau  &  Co. 
TORONTO  -H.  Turnbull  &  Co. 
COBALT   H.  L.  Usbornc 


IMMEDIATE  SHIPMENT 

FROM  STOCK 


Rib  Bar 

We  have  a  good  stock  of  all  sizes  of 

Rib  Bars, 
Trussed  Bars 

and  other  products  for  reinforcing 
concrete. 

Get  our  quotation  before  purchasing 

TRUSSED  CONCRETE 
STEEL  CO. 

OF  CANADA,  LIMITED 

WALKERVILLE,  ONT. 

Montreal       -       Toronto       -  Winnipeg 


Trades  and  Labour  Branch 


Department  of 


Public  Works 


W.  A.  Riddell,  M.A.,  Ph.  D. 
Superintendent 


Findlay  G.  Macdiarmid, 
Minister  of  Public  Works 
and  Highways 

The  Trades  and   Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes: 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP,  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 


The  follov 


regulations  are  of  importance  to  Contractors: 


BOILER  INSPECTION. 
D.  M.  Medcalf.  Chief  Inspector  of  Boilers. 
The  Steam  Boiler  Act,  Chapter  252,  R.S.O.,  1914,  with  Amend- 
ments, Chapter  58— ti,  George  V. 

STEAM  BOILERS. 
All  steam  boilers  constructed  for  use  in  Ontario  must  be  built  from'' 
designs  which  have  been  approved  and  allotted  a  registration 
number  by  the  Steam  Boiler  Branch. 
Used  boilers,  bought,  sold  or  exchanged,  and  unregistered  boilers 
brought  into  the  Province,  must  be  inspected  prior  to  being  put 
into  operation. 

Notice  of  repairs  to  steam  boilers,  stating  tlie  nature  and  extent  of 
same,  must  be  sent  to  the  Steam  Boiler  Branch,  and  should 
such  repairs  be  considered  extensive  by  the  Chief  Boiler  In- 
spector, the  boilers  will  require  to  be  inspected. 

In  each  and  every  case  the  inspections  must  be  made  by  Inspectors 
authorized  to  inspect  boilers  under  the  Steam  Boilers  Act,  who 
are  employed  only  by  the  Steam  Boiler  Branch  of  the  Depart- 
ment of  Public  Works.  Official  certificates,  with  the  maximimi 
working  pressure  stated  thereon,  are  issued  to  the  owners  of 
the  boilers  so  inspected. 


Canada  Iron  Foundries,  Limited 


Head  Office 


Mark  Fisher  Building 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc.,  Castincrs 
of  all  kinds.  Mooring:  Bollards  for  both  Concrete  and  Wooden  Docks 


so 
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How  Do  You  Buy  a  Transit? 


HELLER  &  BRIGHTLY, 


By  Precedent — "The  kind  the  old 
company  used,"  or  by  the  "hit  and 
niiss"  method? 

Why  not  investigate  all  the  good  in- 
•itnimeiits? 


H  &  B  Transits  and  Levels 


"Mathematically  Precise" 
Are  rigid,  of  liglnest  practical  construction. 
Accurate.  Satisfactorily  retains  adjustments 
under  hard  service.  Designed  and  offered  by 
life  tinie  specialists  in  tlie  manufacture  of 
surveying  and  engineering  instruments. 

Write  for  Catalogue  now 

1120  Spring  Garden  Street 
PHILADELPHIA.  PA., "Since  1870" 


"Meaford"  Means  Merit 

That  is,  when  it  is  applied  to  the  line  of 

Wheelbarrows, 

Concrete  Carts,  etc.,  etc., 

which  has  made  the  name  "Meaford"  famous 
among  contractors  all  over  the  country. 

If  you  are  in  need  of  concrete  wheelbarrows, 
drag  scrapers,  concrete  carls,  wheel  scrapers, 
etc.,  which  will  stand  the  maximum  wear  for 
the  lowest  cost,  you  should  mvestigate  the 
"Meaford"  line  immediately.  Write  for  cata- 
logue and  prices. 

Meaford  Wheelbarrow  Co.,  Limited 

Meaford  -  Ontario  -  Canada 

SELLING  AGENTS: 

Quebec  and  Maritime  Provinces:  Alexander  Gibb,  1-2  St.  Nicholas 
Building,  St.   Nicholas  Street,   Montreal,  Que. 

Manitoba  and  Alberta :  Bissett  &  Loucks,  Limited,  151  Notre 
Dame  Avenue.  East,  Winnipeg,  Man. ;  Bissett  &  Loucks, 
Limited,  604  Agency  Building,  Edmonton,  Alta. 

British  Columbia:  John  Burns,  329  Railway  St.,  Vancouver,  B.C. 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  In  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,   Towers  and  Tanks,  Penstock. 

ffistiinates  furniehed  promptly.  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


The  "IDEAL" 

The  standard  lilock  Machine 
on  tile  market  to  day. 


Model  "A. 


Marvelously  simple,  dur- 
able and  strong.  Not  a 
spring,  chain  or  gear  in  its 
construction.  Every  separate 
feature  of  the  "Ideal"  Block 
Machine  has  been  brought  to 
the  highest  possible  standard 
of  labor-saving  and  profit- 
making.  The  result  is  a  Ma- 
chine of  little  cost  but  w^on- 
derful  money-making  possi- 
bilities. 

Catalogue  mailed  free  on 
request 

Ideal  Concrete  Machinery 
Company,  Ltd. 

WINDSOR  ONTARIO 


National  Iron  Works 

LIMITED 

Head  Office,  Works  and  Docks— TORONTO 

CAST  IRON  PIPE 

Every  Size  for  Water,  Gas,  Culvert  or  Sewer, 
Carried  in  Stock  at 

MONTREAL  -  TORONTO  -    PORT  ARTHUR 

LAKE  OR  RAIL  SHIPMENTS 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
Manufacturers  ol  Wire- Wound  Wood  Pipe,  Continuous  Stave 

Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling-Positlvely  LEAK  PROOF. 

We  are  the  originators  of  the  BORED  OUT  Wood  Sleeve  Couplins- 

Write  for  Illustrated  Catalogrue. 

850  Hastings  St.  W.      VANCOUVER,  B.C. 
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Works  at  Walkerville,  Ontario 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


IIMITED 


VALVt -HYDRAIIT  MANUFACTURERS 

WALKERVILLE,  ONT. 


1885  "QUALITY  FIRST"  1916 

It  Has  Paid  Us  and  Will  Pay  You. 

Galvanized    "  EASTLAKE "    Shingles  || 

have  made  and  will  make — more  money 
for  Canadian  Contractors  than  any  other 
type  of  metal  roofing. 

The  Qwality  is  There! 

They  satisfy  your  customer  —  they  sell 
easily  —  they  lay  quickly  —  they  make  a 
good-looking  roof — they  are  fireproof. 

THE  QUALITY  HOUSE  IS  SAFEST— THINK 
OF  "SAFETY  FIRST" 

The  Metallic  Roofing  Co. 

Limited 
Manufacturers  to  the  Trade 
TORONTO  and  WINNIPEG 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Winnipeg  Calgary 


Toronto  Montreal 


Limited 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CKMENT.  I.IMK,  ANH  lUiUK 
Cement    ilcliviicd  ii»  5  band  lots.  $2.20  per  bbl. ; 
witli  bags,  $2.(11);  car  lots,  !fl.70  on  tbe  liaok, 
Willi  i>kKS..  *2.1i>. 

Lime-  grey  44c.  white  OMc  i>ei  100  .KliviTcd 
ill  not  less  tliaii  1500  lb.  lots.  .\l  llie  wan- 
honse,  white  JDc,  grey  39c. 

Brick  No.  1  Jry  pi  esseJ  red  brick  $17 ;  bulT, 
?17  f.o.b.  the  job;  Xo.  2,  ?14 ;  common  red. 
slock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  for  founJalion  work,  $9  on 
llie  cars,  delivered  $10;  "Tapeslry"  brick,  im- 
.  ported.  $25  to  $35;  local  Uug,  $14;  sand  linic 
brick,  $7.60  f.o.b.  car  at  King  Edward  Siding; 
$0.50  f.o.b.  car  or  wagon  at  plant ;  $S.50  de- 
livered on  job.  Paving  brick,  No.  1,  $18  per 
M.  f.o.b.  West  Toronto;  No.  2,  $14;  paving 
blocks.  No.  1,  $24  per  M. ;  No.  2.  $18.  Sun- 
Tex  face  brick,  $16  to  $20  per  M. ;  Denison 
interlocking  hollow  tile.  S(!n  per  M.  Lots 
over  100,000,  $55. 

Concrete  brick  •-  Quolaliou>  i.  i>.  b.  Toronto  : 
White  $52,  biilT  $2S,  grey  $27,  plain  pressed 
$17.  nd  $27.     t)thcr  (piotations  on  applica- 
tion. 

CRUSHKD  STONE,  SAND,  AND  GRAYKL 

Toronto  prices,  F.  O.  B.  Car : 
Crushed  stone— 2  in.,  $1.40;  1  in.,  $1.50;  H  i"-. 
$1.50;  rubble  stone,  in  car  lots,  $1.25  per  ton, 
f.o.b.  car. 

Sand — for  cement  or  brick  work,  SOc  per  ton, 
f.o.b.  Toronto. 

Gravel— rit  run,  75c  to  S5c  per  ton  f.o.b.  Toronto ; 
screened,  $1  per  ton  f.o.b.  Toronto. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices  delivered. 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  S  to  16  ft., 
$24;  18  ft.,  $25;  1-in.  Hemlock,  No.  1  $24; 
No.  1  Hemlock  decking  $24  to  $25;  No.  2 
Hemlock,  dimension  and  1  in.,  $20  to  $22. 

Pine — 1-in.  by  4-in,  to  6-in.,  $30;  1-in.  by  8-in., 
32;  1-in.  by  10-in.,  $33;  1-in.  by  12-in.,  $33 
to  $35;  2-in.  by  4-in.  to  13-in.  white  pine, 
12  ft.  to  16  ft.  lopg,  $30  to  $35;  Ji  by  6- 
and  10-in.  pine  shelving,  $33  to  $36;  %  by 
12-in.  pine  shelving,  $45;  No.  1  white  pine 
flooring,  $35;  No.  1  spruce  flooring,  $29;  No. 
1  pine  V.  or  beaded  sheeting,  $.35;  No.  2 
ditto,  $32;  pine  trim  4-in.  casing,  $1.75  per 
KJO  ft.;  5-in.  ditto,  $2;  8-in.  pine  base,  $2.75 
to  $3.25;  4-in.  pine,  window  stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.85;  N.  B.  extras 
$4;  N.  B.  clears  $3.65;  No.  1  pine  lath  $6.00; 
No.  2  pine  lath  $5.10;  No.  1  spruce  lath  .$4.75. 

Dimension  Timber  (D.  C.  fir)— 10  x  14,  12  x  12, 
12  x  14,  14  X  14,  14  X  16,  $40;  10  x  16, 
12  X  16,  16  X  16,  14  X  18,  18  x  18,  20  x  20, 
$40.50;  12  X  18,  18  x  20,  $41.00;  10  x  18, 
12  X  20.  14  X  20,  10  X  20,  $42.00.  These 
prices  apply  to  32  ft.  lengths;  32  to  35  ft.  , 
$1.00  per  thousand  extra;  36  to  40  ft.  $2.00 
per  thousand  extra. 

STEEL  AND  IRON 
Steel  and  Iron  Bars— $4.0fJ  to  $6.00  base;  twisted 

and  deformed,  $4.25  base. 
Shapes  -  Over  35  lbs.  per  yd.,  $5.00  i>er  100  lbs. ; 

under  35  lbs.  per  yd.  $4.25  per  100  lbs. 
Plates — 12  ins.  and  under,  $5.00  per  100  lbs. ;  over 

12  ins.  and  under  .36  ins.,  $5.20  per  100  lbs. ; 

30  ins.  and  over.  $5.40  per  !()>>  lbs.   Tank  and 

boiler  plates — 14  in.  and  over  and  nndi  r  .^0 


ins.,  $4.40;  ;>(!  ins.  and  over,  $4.90.  Gauge 
plates  Nos.  l(t,  12,  14,  $4.95  to  $5.20  per  100 
lbs.  Black  American  bcssemer  plates — 28 
gauge,-  ■.$4.75  to  .$4.95  per  100  lbs. 

Flats    7  in.  wide  and  under,  .$4.25  per  lOll  llis. 

Extras — 1/lOc  per  lb.  extra  for  cutting  to  length, 
for  plate  less  than  J4  i"-  thick,  for  angles 
less  than  5  in.  combined  legs  and  beams  and 
channels  under  0  ins.,  for  18,  20,  and  24  in. 
beams;  1/lOc  to  He  per  lli.  extra  for  all 
lietlileliem  sections. 

Galvanized  iron — 28  gauge  $7..jU  to  $8.00. 

Cast-iron    pipe — -Standard    prices,    carload  lolis, 
f.o.b.   Toronto:  4-in.  ,$38  per  net  ton;  0-in. 
and  up  to  $;)7,  with  $1  extra  for  gas  pipe. 
SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.  fac- 
tory, 4-in.,  25c  per  ft.;  (i-in.,  40c  ft.;  8-in., 
55c  ft.;  9-in.,  70c  ft.;  12-ln.,  $1  ft.;  15-in., 
$1.40;  IS-in.,  $1.90  ft.;  20-in.,  $2.25  ft.;  24- 
in.,  $3.25  ft.;  less  74  per  cent.,  4-ln  to  12-in., 
70  per  cent.,  15-in.  to  IS-in.,  65  per  cent,,  20- 
in.  to  24-in. 

PAINTS  AND  OILS 

White  lead— ground  in  oil,  $14.80  per  100  lbs. 

BoiJed  linseed  oil— in  bbls.,  $1.18  per  gal.  of  9  lbs. 

Raw  linseed  oil— in  bbls.,  $1.15  per  gal.;  red  lead, 
dry,  $15  per  100  lbs.;  putty  in  bulk,  $4.50  per 
100  lbs.;  in  100-lb.  drums,  $4.85;  putty  in 
25  lb.  tins,  $5.25  per  100  lbs.  ;  steel  sash 
putty  in  25-lb.  tins,  $5.75  per  100  lbs. ;  tur- 
jientine,  in  bbls.,  file  '  per  Imp.  gal.,  based 
iin   southern  gauge. 

MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement— $2.30  steam  car  load  lots,  including  sacks 

Lime— Hydrated,  $15  per  ton;  lump,  $8. 

Brick— No.  1  pressed,  $18;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  No.  1,  $15;  red  rustic.  No.  2,  $13; 
buff  (smooth),  $21;  buflf  (rough),  $20;  plastic 
$10. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 
$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Montreal  (C.  P.  R.  terminals).  , 

CONCRETE  SEWER  PIPE 

Straight  pipes  (per  foot)  ;  not  reinforced,  8-in. 
26c.;  9-in.  SOc.  10-in.  34c;  12-in.  40c;  15-in. 
60c;  18-in.  74c.  Reinforced,  18-in.  90c ;  21- 
in.  $1;  24-in.  $L20;  30-in.  .?1.60;  36-in.  $2.40; 
42-in.  $3;  48-in.  $4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  $1.40;  ■>^-in.  $1.65;  Vs-'™-, 
$1.75  per  ton,  delivered. 

Sand — 90c  per  ton,  car  load,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON  -, 

Steel  angles — 3  in.  x  3  in.  and  up,  $4.50;  1  in. 
.X  1  in.  X  in.,  25c  extra;  M  in.  x  .>4  in. 
X  >8  i"-  50c  extra.  Boiler  plates — 14  in- 
thick  and  thicker,  $5.50.  Circular  plates  — 
Flange  quahty,  36  in.  dimension  and  over, 
$5.75;  under  36  in.  dimension,  $6.00.  Beams 
and  channels — Under  35  lbs.  per  yd.,  $5.00; 
35  lbs.  per  yd.  and  over,  $4.75;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$6.50 ;  28  gauge,  $6.00  per  100  sq.  feet.  Cop- 
per bearing  sheets — Keystone  black,  |8  U.  S. 
gauge,  $4.(50  per  100  lbs.  notuinal. 
SEWER  PIPE 

Straight  pipe  .(per  foot) — 4-in.,  25c.;  6-in.  40c.; 
S-in.,  55c;  9-in.,  70c;  10-in.,  SOc;  12-in.,  $1; 
24-in.,  $.3.25.  Bends,  each  7r,c.  $1.20,  .$2.20, 
$2.80,  .$3.20,  .$4.00,  $13.  Double  collar,  75c, 
$1,20,  $2.20,'  .$2,80,  .$3.20,  .$4.00,  $13.  Single 


branch,  2  ft,,  $1,  $1.60,  $2.50,  $3.15,  $3.00, 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1.75, 
$2,80,  $3.85,  $4.00,  $5.50,  $,S,  $26.  Y.  Pipe, 
'ly,  ft,,  $2,  $,■!,  .l;4.12,  .$5.25,  $6,  $8.50,  $27.60. 
Syphon,  $2.25,  $3.00,  $6.60,  $8.40,  $9.60,  $15, 
(12-in,)  Buchau  trap  cesspools,  double  sy- 
phon, running  trap  and  hand-hole  trap,  $2.25, 
$3.60,  $6.00,  $8.40,  $9.60,  $15  (12-in.)  These 
prices  are  subject  to  a  discount  of  50  per 
cent,  for  less  than  car  load  lots  delivered,  and 
a  discount  of  from  62  per  cent,  to  70  per 
cent,  for  car  load  lots  f.o.b.  Montreal. 

SUNDRIES 

Hard  wall  plaster — $13  per  ton.  Plaster  of  Paris 
.$2.65  per  bbl.  Rope— Best  Manilla,  25^c 
basis  per  pound;  British  Manilla,  21c  basis; 
sisal  rope,  20c  basis ;  lath  yarn,  20c.  Boiled 
linseed  oil — ^in  barrels,  $1.16  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  barrels,  $1.13j/2  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Delivered  in  5-bbl.   lots,  $2.00;   in  car 

load  lots,  $2.20.    Bags  10  cents  extra. 
Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 

Kelly  Island  lime  $2.10  per  200  lbs. 
Brick— No.    1   dry   pressed,   red   and   buff,  $35; 
common  red  stock,  $25;  common  grey  stock, 
$12 ;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone — 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
M-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite — V/z  and  2-in.,  $2.65;  ii-in.  and 
1-in.,  $2.90;   M-in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring— No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 

'  No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $2S ;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45 ;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33 ;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  S,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  x  10,  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  16, 
16  X  16,  14  X  18,  16  X  18,  18  x  IS,  20  x  20, 
$40 ;  6  X  14,  8  x  14,  12  x  18,  18  x  20,  $42 ;  6 
X  16,  6  X  18,  6  x  20,  8  x  16,  8  x  18,  S  x  20, 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

Pine — 1-in.  common,  6  to  10  in.,  $105;  12  in.. 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.  5 14 -in.  ditto,  $4.40;  8-in.  pine  base.  $6; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  hand- 
sawn,  $7. 

STEEL  AND  IRON 
Steel — Round  bars,  $3.35  per  100  lbs. ;  square 
twisted,  $4  per  100  lbs. ;  channels  and  angles, 
$4.25;  beains,  $4;  plates,  $5  per  100  lbs. 
Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  ton. 

(Continued  on  page  54) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouse  Stock*  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM,  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


A  "Gunite"  Curtain  Wall 

The  most  rapid,  fireproof  and 
inexpensive  method  of  erecting 
permanent  curtain  walls. 


Illustrating  the  machine  shops  of  the  Seaboard  Air 
Line  Railway.  The  walls  of  these  shops  were 
rapidly  erected  with  the  Cement  Gun. 


I'or  induslrial  buildings,  shops,  foundries,  and  munition 
plants,  vvIktc  curtain  wall  construction  is  Icasil.ilc,  there  is  no 
material  to  approach  "Gunite."  The  Cenicnt  Gun  applies  a 
perfectly  mixed  cement  mortar — applies  it  rapidly,  at  small 
cost,  and  produces  a  permanent,  fireproof,  weatherproof  wall. 

Tlie  Cement  Gun  can  be  i)urehased  oulri.^lu  I'roni  us  and 
used  by  anyone,  as  it  is  not  a  restricted  article. 

Write  for  the  Cement  Chm  l)ook. 


Cement  Gun  Company,  Inc., 


ALLENTOWN,  PA. 


A.  R.  Roberts, 

727  Traders  Bank  Building, 

TORONTO 


Made  in 
Canada 


Taylor  Engineering  Co. 

Credit  Foncier  BIdg. 

VANCOUVER,  B.C. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


V  >,  vu.i  iniicvi  tiom  \^A^c  >_* 

SKWKR  I'llMC 
Sewer  Pipe  Wholesale  prices  t.o.li.  Winnipeg, 
per  It.,  ;t  in..  0  cents;  4  in.,  11  cents;  5  in.. 
Ui  cents;  «  in.,  lS;i  cents;  S  in..  .•(O  cents; 
1>  in.,  :t5  cents;  10  in.,  40  cents;  VJ  in.,  50 
cents;  15  in.,  75  cents;  IS  in.,  .fl.UO;  20  in.. 
*l.5»»;  '^4  in..  ?l'.0O. 

SINUKIK.S 

Hani  Wall  Plaster  -I'nsiindcil,  !fK!  l>tr  Ion;  santl- 
rJ.  $7.50,  ilelivercil  on  job.  Plaster  of  Paris, 
$15.5(>  per  ton;  Hammer  liraml,  ifS.'u  per 
hl.l.,  in  bags  $1,">.(H>. 

PAI.STS  A.M)  Oll.S 
Paints  and  Oils  -White  leail,  grountl  in  oil,  Jfll.SO 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  9S 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  \)'> 
cents  per  gal. ;  dry  red  lead,  iflO.OO  per  KHI 
lbs.;  putty  in  bulk,  $:{.25  per  bbl. ;  putty  in 
•Jo-lb.  tins,  ?."!.7">;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  orilinavy  colors, 
per   gal..  SIMO. 

VANCOUVliR  PRICES 

t  K.MKNT.  l.l.MK.  ISRICK 
Cement  — (.irey  Portland,  $2.40  per  bbl  f.o.b.  ware- 
house, sacks  e.\tra ;  Keens  cement,  $;!2  pe: 
ton.  sacks  extra,;  line  white,  $7. 00  per  bbl.  of 
:!00  lbs.;  superfine,  white,  !f0..jO  per  bbl.; 
white  Portland  cement,  .$2.40  per  bbl.  of  ;i.~>i» 
lbs.,  sacks  10c  e.\tra,   f.o.b.  Voncouver. 

Lime — $1.;!0  pfer  bbl.  f.o.b.  warehouse  or  delivered. 
Brick    CommoM  red  brick,  ?11..5f)  to  $i:?.00  f.o.b. 


v\  .111  h.        ;  111  .'lil.'l.iro  111  tar  Inls  f.u.h. 

N  ancouver;  pressed  red  brick,  .fliO  f.o.b.  wharf 
N'ancouvcr;  pressed  bulT  brick  $40  at  warc- 
lunise  ;  .$;(;!  in  car  lots;  tapestry  brick,  .$40  al 
warehouse;  impervious  brick,  .$45  f.o.b.  build- 
ings; lire  brick,  $;!5  in  car  lots,  $40  in  ware- 
house; lire  clay,  $12  per  ton  in  car  lots. 

S.Wl)  AND  GR.WEL 
Sand     lirick  and  plaster  sand  .$1.N'0  lu'i    cii.  yd. 
f.o.b.  bunkers. 

Gravel — $2.00  per  yard  delivered. 
I'rices  of  stone  are  still  open. 

LUMBER   (BUILDING  M.VTERLM.- 
\'ancouver  prices  f.o.b.  mills: 

Timber  (B.  C.  fir-  all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
10  X  10  to  20,  .S  X  20.  $13  to  $10  S(|uares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feel,  $12;  22  to  32  feet. 
$14 ;  boards  and  shiplap,  $12 ;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siiliiig,  $.'!0 ; 
No.  1  and  2  flat  grain  flooring,  coiling  and 
siding,  $25;  No.  1  XXX  B.  C.  shingles. 
$2.10;   fir  lath,  .$2. 

STEEL  AND  IRON 
\"ancouver  prices  f.o.b.  warehouse : 
Steel — (round  and  square  bars)  $3.25  base;  t«i--t- 
ed  and  deformed,  $3.25  base ;  structural  si  c 
tions,  $.5.00  to  $5.25. 

Galvanized  iron — 2S  gauge.  $tl,.j0  per  100  lbs. 
Corrugated  iron — 2<>  gauge.  6,  7  and  8  ft.  sheets 

$7,111  ,  5,  0  and  10  ft.  slieets,  $7.20  per  siiuai  e. 

lilack  steel   sheets.  24  gauge,  $0.01)  per  KlO 

lbs. 


Steel  angles — $1.00  to  $0.00  per  100  lbs.,  depend- 
ing on  size,  (luantity  and  specifications. 

Steel  channels,  beams  and  plates — $4.70  to  $0.31 
per  100  lbs.,  depending  on  size,  quantity  and 
specifications. 

.SEWER  PIPE 
Sewer  pipe — Vancouver  prices  f.o.b.  •  warehou.se: 
4  in.,  12^ic.  per  ft.;  Gin.,  21c  ft.;  8-in.,  30c 
ft.;  loin.,  40c  ft.;  12-in.,  50c  ft.;  15-in., 
$1.00  ft.;  l.S-in.,  $1.20  ft;  20-in.,  $1.50  ft.; 
24-in.,  $2.20  (all  net  prices). 

.SIXL)R1E.S 

Hard  wall  plaster- -$10.00  in  car  lots  f.o.b.  Van- 
couver,  ba.gs  e.xtra. 

Hydrated  lime — $14.00  in  car  lots. 

Alca  lime — $10  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 

Finishing  Plaster — $18.00  per  ton,  sacks  extra. 

Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
\'ancouver. 

Rope,  Manilla,  full  coil,  IGc  basis;  2nd  grade. 
145^c  basis;  sisal  rope,  12;4c  basis. 

PAINTS  AND  OILS 
Mixed  Paint— Per  gal.  $2.75  to  $3.25. 
White  lead— Ground  in  oil,  $15.40  per  100  lbs. 
Boiled  linseed  oil — In  bbls.,  $1.40  per  gal.  of  9 
lbs. 

Raw  linseed  oil — Tn  bbls.,  $1.38  per  gal.;  red 
lead.  dry.  $14.00  to  $15.00  per  100  lbs.; 
luitly  ill  bulk,  bbls.,  .$4.00;  putty  in  25-lb. 
tins,  $4.s.";;   turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts..  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators.  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 
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Concrete  Bonding 
Lockers  for  Clothes 
ron  Stairways 

Enquiries  solicited. 

CANADA  WIRE  &  IRON 
GOODS  CO., 


Hamilton 


We  are  in  a  position  to  make 
Immediate  Delivery 


of  all  kinds  of 


STEEL 
CASTINGS 

100  lbs.  and  heavier 


Send  us  your  next  order 

Dominion  Steel 

Foundry  Co.,  Limited 

HAMILTON        M      M  ONTARIO 


Built  for  C. P. R. Montreal 


CANADIAN 
CHICAGO  BRIDGE  &  IRON  CO. 

Limited 
BRIDGEBURG,  ONTARIO 
Our  Specialty  is  tlie  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:— 
Bridgeburg.  Ontario,  130  Janet  Street 

Chicago,  Illinois,  2014  Old  Colony  Bldg. 
New  York,  N.  Y.,  30  Church  Street 

Shops:— Bridgeburg.  Ont. 
Chicago,  111.  Greenville,  Pa. 


BITUNAMEL 

UnsurpaMed  for  waterproofing  foundations  and  prevent- 
ing nut  and  corrotion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 

Montreal  TORONTO  Winnipeg 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water  supply  outfits  of  every 
description 

CORRESPONDENCE  SOLICITED 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manutacturers  under  Canadian  and  U.  S.  Letters  Patent 

Toronto      -  Canada 
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Civil 

Contractors 

Electrical 
Mechanical 

Directory  of 

Engineers 

Special 
Interests 

Chipman  &  Power 

Civil  Eng'ineers 

TORONTO  WINNIPEG 

U  lilii    (.  hipnian.      Geo.    H,  Power. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
-^SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


H.  J.  Griswold, 

Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office   and  Laboratories, 
318    Lasauchctiere   St.    West,  Montreal. 
BRANXII  OFFICES: 
■J4  Adelaide  Street  East,  Toronto. 
T07  Union  Tnist  Kuilding,  Winnipeg.' 

CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL.  SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND  INSPECTION  OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
REPORTS 

Kcpi  eseiited  at  New  York,  Pittsburgh  and 
Chicago;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Liinited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 

Head  Office  MHNTRFAL 

and  Main   Laboratorie.  :    "lUH  I  ACrtL, 

Branch    Offices   and    Laboratories — 
TORONTO,  WINNIPEG,  EDMONTON. 
VANCOUVER  and  NEW  GLASGOW 


HADDIN  &  MILES 

LIMITED 

(Formerly  Thejohn  Gait  Engineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 

WINNIPEG     —  CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
Sewage  Disposal,  Water  Power  Development. 

Tel.  Long  Distance  Uptown  6740  41 

New  Birks  Building,  MONTREAL 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  East,  -  TORONTO 


Robert  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Charles  Warnock, 
Jas.  W.  Moffat, 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories  : 
McGill  Building,  Montreal 
Branches  : 

Toronto         Vancouver         London,  England 


Crushed  J«B^  Cut 

■  ^l^^^ii  Stone 

BRICK  if^P^  SAND 

T.  A.  Morrison  &  Co.,  ^'^I'^^TeI^ 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Officeand  Work.-63  Esplanade  E,  TORONTO 

Phonos— .Main  904  and  90.S 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


Milton   Hersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


PATENrS 


SECURED  OR  OUR 
FEES  RETURNED 

Being  next  door  to  the  Patent  Office,  we 
have  personal  intervievv'S  with  Examiners, 
thus  earlier  allowance  of  your  Patents.  We 
have  access  to  all  Records  and  solicit  the 
business  of  Manufacturers,  Engineers,  and 
otliers  who  realize  the  aavisability  of  hav- 
ing their  Patent  business  transacted  by 
Experts       Send  for  our  Booklet,  etc. 

HAROLD  C.  SHIPMAN  &  CO. 
Reg.  Patent  Attorneys  Ottawa,  Canada 


LIMITED  I 
CONTRACTING 
ENGINEERS 

MONTREAL 


BUILDING  WOfiK, 
LARGE  OR  SMALL. 
RECEIVES  OUR 
BEST  ATTENTION 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


Geo.  M.  Miller  &  Co. 

Architects 
Toronto  General  Trust  Building  TORONTO 


J.inii.iiy  :M.  I'JIT 


r  HE   CON  T  R  A  C 1^   R  E  C  OR  D 


Fig.  C21.    Mantel  Clock 

ARTISTIC  MERIT 

as  well  as  accuracy  in 
Time-keeping  is  embodied 
in  all  Pulsynetic  Electric 
Clocks.  No  matter  wheth- 
er they  are  to  be  fixed  in 
the  Residence,  Office,  Fac- 
tory, Warehouse,  or  Tower, 
we  have  the  corred  design 
at  the  right  price. 

One  maSer  transmitter  con- 
trols any  number  of  dials, 
irrespedive  of  size  or  posi- 
tion and  never  wants 
winding. 

Architects,  Engineers  and 
all  interested  in  Corred 
Time  should  send  at  once 
for  our  Book  Five,  or  full 
particulars  and  prices  may 
be  obtained  from: — 


W.  Ashall 
442  Sherbourne  St. 
TORONTO 

Gent  &  Co.,  Ltd. 

Leicester,  Eng. 
Cables,  Lodestone 


ELEVATED 

STEEL  TANKS 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  in 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special  de- 
signs for  Municipal, 
Railway  and  Indus- 
trial service. 

Catalogue  No.  15 
sent  upon  request. 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 

Co.,  Ltd. 
50,000  gallons.    149  feet  to  top 
120,000     ••         100  feet  to  top 


Pittsburgh-Des  Moines  Steel  Co 

Pittsburgh,  Pa.  New  Y'ork  City  Dallas.  Texas 

945  Curry  BIdg.  42  Church  St.  Praetorian  BIdg. 

San  Francisco,  Cal.,  Monadnock  BIdg. 
Havana,  Cuba— Room  65,  Nova  Scotia  Bank  Bids:. 
Canadian  Representatives:  F.  H.  Hopkins  &  Co.,  Montreal,  Que. 

Des-Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:     1139  SHAW  STREET 

Main  Structural  Shop:  130  ft.  x  400  ft. 

Area  of  Grounds:  Tea  Acres 

Capacity:  18,000  Tons  Aanually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Ton*  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  BarB, 
Checkered  Floor  Plates,  etc. 

TELEPHONES  : 

Office  and  Works:  Hillcrest  1614-iei6-ltl* 
Privatt  txckangc  connecting  all  dapartmaata 
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^Xanadian"  Heating  and  Ventilating  Apparatus 

More  than  five  times  as  efficient  as  direct  radiation. 
Much  lower  in  first  cost,  in  upi<eep  and  operation  costs. 
Perfect  distribution  and  diffusion  of  heat ;  no  overheating. 
Provides  economically,  rightly  tempered  air. 

'  These  are  some  of  the  reasons  why  "Canadian"  apparatus  will  serve  you  best. 

Heating  and  Ventilating  of  industrial  Plants  shows  the  many  advantages  of  the 
"Canadian"  Fan  System.    Ask  for  Catalogue  198-12. 

Canadian  Blower  &  Forge  Co.,  Limited      Kitchener,  Ont. 


ST.  JOHN 


MONTREAL 


TORONTO 


WINNIPEG 


VANCOUVER 


Modern  Bridge  Construction 

The  services  of  our  bridge  engineering  and  building  organization  are  at  the  disposal  of  industrial, 
private  or  municipal  bodies,  in  any  connection  where  they  could  be  used  to  advantage.  The  above  is  an 
illustration  of  a  recent  bridge  constructed  by  our  company  at  Granby,  Quebec,  for  an  industrial  company. 
This  was  later  approved  by  the  municipality  and  taken  over  by  them.  This  is  another  instance  of  good 
engineering  and  careful  construction.  We  shall  be  glad  to  advise  you  regarding  any  bridge  work  you  have 
in  hand. 

MacKinnon,  Holmes  &  Company,  Limitecl,^''tr'' 
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Metal 
Protection 

In  any  kind  of  metal  con- 
struction the  element  of 
rust  is  such  a  destructive 
factor  that  the  best  protec- 
tion obtainable  is  unques- 
tionably the  cheapest. 

CARTER'S 

Dry  Red  Lead 

is  the  highest  standard  qual- 
ity and  affords  a  perfect 
sealing  coat  that  absolutely 
protects  all  kinds  of  metal 
from  rust  and  corrosion. 

We  make  Orange  Dry  Lead 
and  Litharge  also  Special 
Dry  Lead  and  Litharge  for 
Color,  \'arnish  and  Rubber 
Makers.  Oxides  for  Stor- 
age Batteries  and  Pottery. 

All  products  are  wholly 
Canadian  made. 

Quotations  sent  upon  request. 

The  Carter  White  Lead  Co. 

of  Canada,  Limited 
91  Delorimier  Avenue 
Montreal 


Tliis  \AeUlin^  repair  on 
hioken  cr;mk  shaft,  in  lartre 
textile  mill,  saved  time  an<l 
money. 


mmmmmm. 

f 


Lowers  Repair  Costs— 
Saves  Valuable  Time 

By  ox3'-acetyleiie  welding-,  it  cost  only  50c  and 
took  very  little  time  to  make  this  broken  crank  shaft 
good  as  new.  Welding  thus  effected  not  only  a  con- 
siderable saving  over  ordinary  repair  methods,  but 
also  saved  much  valuable  time. 

But  the  profitable  uses  for  welding  are  by  no 
means  limited  to  repair  and  reclamation  work.  Nearly 
every  manufacturer  of  metal  iiroducts  of  any  import- 
ance now  uses  oxy-acetylene  welding  to  make  his 
product  simpler,  stronger,  neater,  and  at  lower  cost. 

Investigate  the  economies  and  advantages  to  be 
derived  from  the  use  of  welding  in  the  construction 
of  your  product,  and  for  hundreds  of  metal-joining 
operations  in  and  around  your  plant. 


Employs  both  gases  (acetylene  and  o.xygen)  in  portable 
cylinders.  Prest-O-Lite  Dissolved  Acetylene  (ready-made 
carbide  gas)  is  backed  by  Prest-O-Litc  Service,  which 
insures  prompt  exchange  of  full  cylinders  for  empty 
ones.  Piovides  dry,  purified  gas,  insuring  better  welds, 
qiiicker  work,  and  lower  cost,  and  also  avoids  the  large 
initial  outlay  and  heavy  depreciation  incurred  in  making 
crude  acetylene  in  a  carbide  generator. 

Necessary  equipment  is  not  expensive.  We  furnish  high-grade 
welding  apparatus  for  .$75;  acetylene  service  at  additional  cost. 
Avlaptable  for  oxy-acetylene  cutting  by  the  addition  of  special 
cutting  blow-pipe.  Thorough  instructions  are  furnished  free  to 
every  user  of  Prest-O-Lite  Dissolved  Acetylene — any  average 
workman  who  understands  metals  can  learn  the  process  quickly 
and  easily. 

If  you  are  interested  in  developing  extra  profits 
in  manufacturing,  construction,  or  repair  work — find 
out  what  v^relding  will  do  for  you.  Illustrated  litera- 
ture and  specific  information  sent  on  request. 

The  Prest-O-Lite  Co.,  Inc.,  Dept.  e 

World's   Largest  Makers  of   Dissolved  Acetylene 
Canadian  Main  Office  and  Factory 

MERRITTON.  ONT. 
Factory  Branch  -  WINNIPF,G.  Man. 
5.1  Branches  and  Charging  Plants 

Keep  Canadian  Factories  Going.     Insist  on  Buying 
Goods  MADE  IN  CANADA. 
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DOMINION  Wire  Rope 

Repeat  orders  tell  their  own  story — 

Use  our  WIRE  ROPE  on  any  job 

Its  DURABILITY  has  been  proved 
in  its  extensive  use. 


The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL,   TORONTO,  WINNIPEG 


For  the  Contractor 

H.  &E.  JACKS 


Get  the  Economical  Pump 

The  "PULSOMETER" 

Hoisting  Engines 

Steam  Belt  Driven  and  Electric 
of  all  capacities 


Concrete  Mixers,    Rock  Crushers 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 


Vol.31  Toronto,  February  7,  1917  No.  6 


Wood  Stave  Pipe  and  Tanks 

Wire  Wound  and  Continuous  Wood  Stave  Pipe, 
Wooden  Tanks  and  Silos 

MADE   FROM   BRITISH   COLUMBIA  FIR 


46  in.  Diameter  Continuous  Wood  Stave  Pipe  Installed  by  us  for  the  Hydro-Electric  Power  Commission  of  Ontairo 
Wood  Pipe  and  Tanks  made  in  all  sizes — for  Municipal,  Mining,  Irrigation  and  Power  Purposes 

Write  for  Illustrated  Literature  and  Prices 

PACIFIC  COAST  PIPE  CO.,  LIMITED 

Established  1903  1551  Granville  Street  VANCOUVER,  B.C. 
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A  Little  Book 
With  a  Big  Message 


To  the  engineers  and  contrac- 
tors of  Canada  belongs  the  credit 
for  much  or  our  increased  mile- 
age of  Concrete  highways. 

It  is  to  you  that  we  must  look 
for  that  recommendation  which 
will  mean  further  increase  in  the 
mileage  of  concrete  pavements. 

It  is  you  who  must  render  the 
verdict  which  shall  decide  whe- 
ther Canada's  cities  and  towns 
shall  be  linked  together  in  one 
vast  net-work  of  good  roads. 

With  you  rests  the  choice  as 
to  whether  we  are  to  have  roads 
that  become  a  handicap  and  a 
burden — or  Concrete  roads  which 
will  be  a  magnificent  asset. 


WHILE  not  published  pri- 
marily for  contractors  and 
engineers,  the  "Concrete 
Road  Book"  has  been  found  by 
many  members  of  the  engineering 
profession  and  the  contracting  busi- 
ness to  contain  facts  of  great  value 
to  them. 

Any  one  who  has  not  seen 
this  book  should  write  for  a  copy 
at  once— for  in  it  is  found  the 
latest  and  most  authentic  inform- 
ation on  Concrete  as  applied  to 
road  building. 


Only  a  practical  man  can  fully 
appreciate  the  superiority  of 
Concrete  for  road  building. 


To  the  layman,  any  road  is  a 
good  road  if  it  will  bear  traffic — 
even  temporarily. 


To  the  engineer  or  contractor, 
the  only  good  road  is  the  road 
that  provides  the  best  surface 
for  traffic  at  the  lowest  cost  per 
year  of  satisfactory  service. 


A  Concrete  Pavement  not  only 
fulfills  this  engineering  ideal,  but 
furthermore  is  lower  in  first  cost 
tlian  any  other  pavement  of 
equivalent  durability. 


The  "Concrete  Road  Book"  will  be  sent  free  of  charge 
to  anyone  who  writes  for  it. 

CANADA   CEMENT   COMPANY,  LIMITED 

5  Herald  Building  MONTREAL 


February  7,  1917 


THE  CONTRACT  RECORD 


3 


^  For  more  than  half  a  century  we  have 
been  manufacturing  rubber  goods  of  every 
description.  We  have  learned  to  know 
"what's  what"  in  rubber  goods  for  the 
Contractor  and  Builder  and  can  satisfy 
every  demand  from  whatever  source  it 
may  come. 

^  No  matter  what  the  rubber  need  may 
be,  you  are  guaranteed  reliable  quality 
when  it  bears  the  mark  or  brand  of  the 
Dominion  Rubber  System. 

^  Back  of  all  is  the  attention  we  give  to 
prompt  and  satisfactory  deliveries.  In 
that  respect  you  have  a  service  that  is  not 
equalled  within  your  reach. 

Put  us  to  the  test.    Write  our  nearest  branch  and 
see  how  we  aim  to  please  and  serve  the  trade, 

Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office :  Montreal,  P.  Q. 

Branches  at  Halifax,  St.  John,  Quebec,  Ottawa,  Toronto, 
Hamilton,  Brantford,  London,  Kitchener,  North  Bay,  Fort 
William,  Winnipeg,  Brandon,  Regina,  Saskatoon,  Edmonton, 
Calgary,  Vancouver  and  Victoria. 
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"BEATTY" 

Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  5  0  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 

H.  E.  PLAVT  1790  St.  James  Street,  Montreal,  Que.        -Agents—        ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

K  LKONARD  &  SONS  St.  John,  N.  B.  KELLY-POWELL  LTD  McArthur  BMk.  Wlnnipee'.Man. 


Work  of  this  kind  calls  for   ependability— "Beatty"  Hoists  furnish  it. 


London  Tile  and  Sewer 
Pipe  Moulds 

Made  in  all  sizes  from  4  incbes  to  1 0  feet 
in  diameter  and  in  lengths  and  designs  to 
meet  every  requirement. 

The  best  moulds  are  the  cheapest.  Write  for  catalogue  N.2B. 

^^Dunn  Cement  Drain  Tile  Machine 

There  are  large  profits  in  the  Cement  Drain  Tile  Business.  We  make  three  sizes  of  ma- 
chines and  entire  equipment  for  tile  plants.    Send  for  Catalogue  No.  2. 

LONDON  POWER  DIAPHRAGM  PUMP^ 

This  Pump  will  do  as  much  work  as  8  men  can 
on  a  hand  operated  pump  at  a  cost  of  15c  per  day 
for  fuel. 

We  make  all  kinds  of  Contractors'  Pumps. 
Write  for  Catalogue  No.  48. 

London  Concrete  Machinery  Co. 

LONDON,  ONT.  Limited 

Branches  and  Agencies  in  every  large  city  In  Canada. 

World'*  Largest  Manufnclurers  of  Concrete  Machinery  and 
Cement  Working  Tool*. 
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I^EW  Glasgow.NS. 

aiidSxJ0HNS.Pa 


Town  and  City  Sewers 

ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

In  our  salt  glazed  vitntied  sewer  pipe  we  otfer  the  highest  type  of  sewer  material. 
Pipe  of  our  manufacture  have  been  used  in  practically  every  city  in  Canada.  Highly 
glazed  and  perfectly  vitrified. 

II  you  are  contemplating  sewer  construction  we  can  quote  you  some  attractive 
prices.    We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
0  and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :   St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Granite  Veneered  Cement  Blocks 


By  our  Cast  Stone  System  you  can  make  waterproof  hollow  cement  building  blocks  with  granite  veneered  facing, 
either  rock  or  smooth,  at  no  greater  cost  than  for  an  inferior  product  m^de  by  any  other  method. 

We. can  eliminate  cement  block  competition  in  your  territory  for  you.  Our  new  multiple  moulds,  together  with 
new  patented  ideas  in  Cement  Block  Construction,  are  revolutionizing  the  industry  They  are  enlarging  the  uses  of 
this  building  material.    They  are  proving  big  money-makers  for  contractors  wherever  introduced. 

Write  for  big  free  catalogue  to-day,  giving  complete  details  of  construction  and  price  of  equipment. 

Cast  Stone  Block  &  Machine  Co.,  Ltd.,  Windsor,  Ont. 
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Air  Compressors 

Can.   liigci »oll  Kand  Co.,  Ltd. 

Aluminium 

Spielnunn  .\geiicies  Kegd. 

Air  HoisU 

Canadian  Ingersoll-Rand  Co. 
Northern   Ciane  Works 

Architectural  Iron  Works 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Architectural  Terra  Cotta 

Toronto  Plate  Glass  Imp'tg.  Co. 

Ash  Hoists 

Gillis  &  Geoghegan 

Asphalt 

Asphalt  &  Supply  Company 

Auto  Cranes 

Byers  Machine  Co.,  John  F. 

Blast  Hole  Drills 

Hopkins  &  Co.,  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 
Can.  Ingersoll-Rand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks, 

Musscns  Limited 

Boiler  Inspection 

Trades  and   Labor   Branch,  De- 
partment of  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Bricks 

Sun  Brick  Company 

Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 

Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
.Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 
Structural  Steel  Company 

Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 

Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


Casements 

Trussed  Concrete  Steel  Co. 

Cedar 

B.  C.  Lumber  Commissioner. 

Cement 

Alfred  Rogers,  Limited 
Britncll  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement  Gun 

Cement  Gun  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co. 
Paterson  Mfg.  Company 

Centrifugal  Pumps 

Boving  Hydraulic  &  Engineering 

Company 
Canadian  Ingersoll-Rand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 
Armstrong;  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  &  Machine  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Concrete  Chimneys 

Pelletier  &  Fils,  Edouard 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Mussens  Limited 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

Gray  Construction  Co.,  John  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Metallic  Roofing  Company 
Pedlar  People  Limited 

Cranes,  Travelling  and  Locomotive 

Boving  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 

Crushed  Stone  and  Granite 

Canada  Crushed  Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Hagersville  Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 


Crushers  (Stone  and  Rock) 
Goodwin  ,Barsby  &  Company 
London  Concrete  Machinery  Co. 
Mussens  Limited 

Culverts 

Pedlar  People 

Cutting  and  Welding  Plants 
Prest-O-Lite  Company,  Inc. 

Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and  Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern  Crane  Works 

Douglas  Fir 

B.  C.  Lumber  Commissioner 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  IngersoU  Rand  Co. 
Hopkins  &  Company,  F.  H. 

Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 

Dump  Cars,  Wheels,  etc. 
Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 

Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 
Sturtevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Light  Systems 
Lister  &  Company,  R.  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Northern  Crane  Works 
Turnbull   Elevator  Company 

Enamelled  Brick 
"  American  Enamelled  Brick  & 
Tile  Company 

Engines 

Canadian  Blower  and  Forge  Co. 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
Lister  &  Company,  R.  A. 
McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Haddin  &  -Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 

Heller  &  Brightly 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Ferro-Concrete  Chimneys 
Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  S) 
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Burlington  Steel 
Co.,  Ltd. 

Hamilton,  Canada 

STEEL  BARS 

For 

Concrete  Reinforcing 

Rounds,  Flats,  Plain  Squares, 
Twisted  Squares 

We  furnish  Rail  Carbon  Steel  Bars 

minimum  Elastic  Limit,  50,000  lbs.  per 
Square  Inch,  in  strict  accordance  with 
"American  Society  of  Testing  Materials," 

specification. 

Increased  Physical  Properties  of  our 
product  allow  use  of  less  Tonnage. 

Bars  bent  to  shape  for  Beams^ 
Stirrups^  Etc. 

Prompt  Shipment 
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Flooring  Materials 

Armstrong  Cork  Company 

Fuel  Economizers 

Sturtcvant  Co.  o(  Can.,  Ltd.,  H.  F. 

Forges 

Canadian  RIower  and  Forge  Co 
Sheldons  Limited 

Gas  Engines 

Goold.  Shapley  &  Miiir  Co. 
l.istfi  &  Company,  K.  A. 

Gasoline  Engines 

Boving  Hydraulic  &  Engineering 

Company 
GoolH.  Sliapley  &  Muir  Co. 
London  Concrete  Macliinery  Co. 
Ontario  Wind  Engine  &  Pump 

Company 

Glass 

Liixfer  Prism  Company 

Toronto  Plate  Glass  Inip'tg  Co. 

Governors 

Boving  Hydraulic  &  Engineering 
Company 

Hammer  Drills 

Canadian  Ingersoll-Rand  Co. 

Heating  Apparatus 

Canadian  Hlower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Heat  Insulating  Materials 
Armstrong  Cork  Company 


High  Pressure  Pipe  Lines 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Hoists,  Electric 

Northern  Crane  Works 

Hoisting  Apparatus 
Bcatty  X-  Sons.  M. 
Canadian  Tnpersoll  Rand  Co. 
CilMs  i^-  C.cogliepan 
Goold.  S''apley  &■  Muir  Co. 
London  Concrete  Macliinery  Co. 
Marsh  &•  TTenthorn 
Mussens  Limited 
Northern  Crane  Works 

Hoisting  Engines 
Beatty  Si  Sons.  M. 
Hopkins  &  Company,  F.  H. 
Marsli  &  Hentliorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 


Hydrants 

Canada  Iron  Foundries 
dartsliore  Tliompson  Pipe 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 


Co. 


Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielmann  Aerencies  Regd. 
,    Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 
National  Steel  C^r  Co. 


Interior  Finish  and  Doors 

Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 

Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 
Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 
American  Lead  Pencil  Company 

Lockers  (Clothes) 

Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing  ■ 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 

Motor  Trucks 

National  Steel  Car  Company 


Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 

Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co. 

Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
,    London  Concrete  Machinery  Co. 

Paints  and  Varnishes 

Brandram-Henderson  Co. 
Carter  Wliite  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 

Patents 

Shipman,  Harold  C. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Pliilip 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  &  Wood) 

Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore  Thomson  Pipe  Co. 
National  Iron  Works 

Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 
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THE  BYERS  AUTO-CRANE 

UNLOADS  CARS-EXCAVATES- DRIVES  PILES 
A  Lighter,  Simpler,  Cheaper,  Locomotive  Crane 


Photograph  shows  Auto- 
Crane  owned  by  Bate-Mc- 
Mahon  Co..  Ottawa.  On- 
tario. This  machine  exca- 
vated for  Administrative 
Buildings  and  unloaded 
cars  at  Camp  Borden,  On- 
tario. 

Write  us  for  detailed  in- 
formation and  photos  of 
applications  of  the  Auto- 
Crane.  Tell  us  your  dig- 
ging and  unloading  pro- 
blems. 


Also  manufacturers  of  Steam,  Gasoline  and  Electr  c  Hoisting  Engines,  Derrick  Irons, 
Sheaves,  Blocks,  Material  Elevators,  etc. 


THE  JOHN  F.  BYERS  MACHINE  CO., 


390 

Sycamore  St., 


Ravenna,  Ohio 


February  7,  1917 


THE  'CONTRACT  RECORD 


THE  leader  in  every  industry,  to  maintain  his  lead  must 
safeguard  the  quality  of  his  products.— Rigid  inspection 
and  careful  supervision  are  important  factors. — To  products 
of  iron  and  steel  this  principle  applies  with  tremendous 
force. —  It  means  safety,  security  and  stability. —  We  safe- 
guard the  quality  of  our  products,  believing  quality  will  be 
recognized  long  after  the  price  is  forgotten. 


OUR  customers  must  be  served.  One  of  the  dominating 
factors  in  any  successful  business  is  Service. —  We 
succeed  only  through  the  good  will  and  good  wish  of  the 
people  we  serve. — This  thought  permeates  our  entire  Organ- 
ization, from  the  President  down. — Our  employees  feel  the 
sense  of  responsibility  this  principle  implies  ;  and  each  one 
directs  his  efforts  to  maintain  the  high  standard  of  service 
we  aim  to  render. 


THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON        -        ■  MONTREAL 
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Pencils  (Lead) 

AmcrK-an  Lead  !\' uil  I'oinpaiiy 

PcHorated  MetaU 
Canada  Wire  &  Iron  Ooods  Co. 

Pile  Driving  Machinery 
licaity  &  Sons.  M. 
Canadian  Ingcrsoll  Rand  Co. 
Hopkins  &  Company.  F.  H. 
Marsh  &  llenthorn,  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh   Valve,    Foundry  & 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
.■\rmstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Shcldons  Limited 

Sturtcvant  Co.  of  Can.,  Ltd.,  B.  F. 

Plaster 

Britnell  &  Company 

Plug  Drillers 

Canadian  IngersoU-Rand  Co. 

Pneumatic  Machinery 

Canadian  IngersoU-Rand  Co. 

Power  Engines 

Boving  Hydraulic  &  Engineering 

Company 
Inglis  Company,  John 


Pumps  and  Pumping  Machinery 
American   Well  Works 
Hcalty  &  Sons,  M. 
Boving  llydraulic  &  Engineeiing 

Conipany 
Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll-Rand  Co. 
Cook.  A.  n. 
Darling  Bros. 

Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
McDougall  Caledonian  Iron  Wks. 
Ontario   Wind   Engine   &  Pump 

Company 
Waterous  Engine  Works  Co. 

Quarry  Machinery 

Canadian    IngersoU-Rand  Co. 
Hopkins  &  Company,  F.  H. 
Goodwin,  Barsby  &  Company 

Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
Dominion  Iron  &  Wrecking  Co. 
Gartshore,  Jolin  J. 
Hopkins   &   Company,    F.  H. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Reinforcements,  Concrete  &  Steel 

Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
.Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 


Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Road  Machinery 

Hopkins  &  Company,  F.  H. 
Waterous  Engine  Works  Co. 

Roofing  Material 

Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 

Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 
Rogers  Supply  Company 

Scrap  Iron 

Dominion  Iron  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  &  Company 

Sew;er  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National   Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 

Shingles 

B.  C.  Lumber  Commissioner 

Sbovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Spruce 
B.  C. 


Lumber  Commissioner 


Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continued  on  page  14) 
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Crushed  Stone  for  Macadam  Roads 


Macadam  Roads 
must  be  built 
of  a 

TOUGH 
STONE 

that  will  cement 
WE  HAVE  IT. 


The  Hagersville  Contracting  Company,  Limited 


HAGERSVILLE,  ONT. 


iiai  \  ;.  i',M  ; 
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 


We  Own  Every  Facility 

To  Serve  You  Well 

We  have  stored  an  immense  amount  df  F\aw  Product, 
which  we  are  now  iKisily  engaged  making  into  manufac- 
tured goods.  We  have  a  large,  up-to-date  plant  and  an 
efficient  organization,  and  we  can  serve  you  well. 

Hamilton  Vitrified  Salt  Glazed  Pipe 

is  well  and  favorably  known  by  most  engineers  and  con- 
tractors throughout  Canada.  Its  wearing  qualities  have 
alreadv  been  ]nit  to  the  severest  of  tests,  and  has  a  perfect 
scovc.  Why  not  at  least  write  us  for  prices?  Our  latest 
list,  with  complete  information,  will  be  gladly  furnished 
free  of  all  cost  .and  obligation. 

The  Hamilton  &  Toronto  Sewer  Pipe  Co. 

Why  not  buy  the  Limited 
proven  article?  HAMILTON  and  TORONTO 
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Credit  Valley 
Grey  Sands  tone 


Hart  House,  University  of  Toronto. 

pREDIT  VALLEY  Grey  Sandstone  is 
^  the  choice  of  connoisseurs,  as  exempH- 
fied  in  the  Hart  House  of  the  University  of 
Toronto,  portrayed  above. 

Other  eloquent  examples  of  this  beautiful 
stone  include  Sir  Henry  Pellatt's  Castle, 
Bishop  Strachan  School,  Knox  College, 
Metropolitan  Methodist  Parsonage,  etc. 

PRICE  UPON  REQUEST 

F,  Rogers  &  Co 

1193  Queen  Street  West 

Toronto 


February  7,  lOli 
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MOTOR-DRIVEN  FLUSHERS 

The  "Kinney"  Auto  Flusher  and  Sprinkler  Equipped  with  the  Kinney 
Pump  and  mounted  on  Kelly-Springfield  Truck  is  the  ideal  outfit. 


Send  for  catalogue 


MUSSENS  UNITED 


MONTREAL 

WINNIPEG 

VANCOUVER 


QUEBEC— Pruncau  &  Co. 
TORONTO  -H.  Turnbull  &  Co. 
COBALT  -H.  L.  Usborne 


I  DPMI 


TO  INVESTORS 

THOSE  WHO,  FROM  TIME  TO  TIME,  HAVE 
FUNDS  REQUIRING  INVESTMENT 
MAY  PURCHASE  AT  PAR 

DOMINION  OF  CANADA  DEBENTURE  STOCK 


IN  SUMS  OF  $500,  OR  ANY  MULTIPLE  THEREOF 


Principal  repayable  Ist  October,  1919. 

Interest  payable  half-yearly,  1st  April  and  1st  October  by 
cheque  (free  of  exchange  at  any  chartered  Bank  in  Canada)  at 
the  rate  of  five^per  cent  per  annum  from  the  date  of  purchase. 

Holders  of  this  stock  will  have  the  privilege  of  surrendering 
at  par  and  accrued  interest,  as  the  equivalent  of  cash,  in  pay- 
ment of  any  allotment  made  under  any  futiu-e  war  loan  issue  in 
Canada  other  than  an  issue  of  Treasury  Bills  or  other  hke  short 
date  security. 

Proceeds  of  this  stock  are  for  war  purposes  only. 

A  commission  of  one-quarter  of  one  per  cent  will  be  allowed 
to  recognized  bond  and  stock  brokers  on  allotments  made  in 
respect  of  apphcations  for  this  stock  which  bear  their  stamp. 

For  appUcation  forms  apply  to  the  Deputy  Minister  of 
Finance,  Ottawa. 

DEPARTMENT  OF  FINANCE,  OTTAWA 
OCTOBER  7th,  1916. 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

W«  can  supply  you  in  any  six*  or  quantity. 

Our  service  is  unexcelled  and  our  price*  right. 
Phone  or  write  us  for  quotation!  when  you  arc  in  the  marlttt 
Office -M  4515-M  4516     Re«ldcnce-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Eatery,  Manager 


WOODEN  PIPE 


Wire  wound  wood  slave  pipe,  2  in,  to  24  in.  diameter 
tinnons   wood    stave   pipe,   any    diameter  required. 


Con- 


CANADIAN  PIPE  CO.,  LIMITED 

Establinhea  1904  New  Factory  Erected  1910 

E((nipped  with  the  most  up-to-date  machinery.  Eyery 
machine  driven  by  a  separate  electric  motor.  Satisfaction 
Gua  ranteed. 

Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C- 
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SiccI 

Burlington   Steel  Company 
[■•ominion  Iron  &  WrecKing  t  o, 
Hopkins  St  Company,  F.  H. 
Steel  Company  o(  Can.,  I.td. 

Steel  Bars 

Iliitlin^ton  Steel  Company 
iruon  Iron  &  Steel  Co. 
^iMS  &  Company,  V.  H. 
Company  of  Canada,  Ltd. 

Steel  Castings 

llomitiion  Steel  l-oinuiry  Co. 

Steel  Pipe 
Can.  Chicago  Bridge  &  Iron  Wks. 

Steel  Plate  Construction 

Watcroiis  Engine  Works  Co. 


Stone 

lUitnrll  &  Company 
Ilagersville  Contracting  Co. 
Kogers  Supply  Company 
Sackville  Freestone  Company 


Structural  Iron  and  Steel 

Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
HesMoincs  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Piitsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 

Iron  Works 
Structural  Steel  Company 

Surveyors'  Instruments 

Heller  S:  Brightly 


Swinging  Gears 

Hake  Engine  Company 


Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  Iron  Co. 
Gould,  Shapley  S:  Muir  Co. 
Inglis,  .John 

Manitoba  Bridge  it  Iron  Works 
Marsh  &  Ilcnthorn 
McDongall  Caledonian  Iron  Wks. 
Mackinnon.  Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DcsMoines  Steel  Co. 
Waterous  Engine  works  Co. 


Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &•  Geoghegan 

Testing  and  Inspecting  Bureau 
Hunt       Company,  Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 


Tractors 

Lister  &  Company,  R.  A. 

Turnbuckles 

Canadian   Billings   &  Spencer 
Limited 


Valves 

Canada  Iron  Foundries 
(Sartshorc-Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Pittsburgh    Valve,    Foundry  & 

Construction  Company 
l")nnlop  Tire  it  Rubber  Co. 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
.Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Tiffin  Wagon  Company 

Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson   Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 

Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
Mcnougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

PrestOLite   Company,  Inc. 

Welding  and  Cutting  Plants 
PrestO-Lite    Company,  Inc. 

Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford    Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 

Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


B-H  Anchor  Graphite  Paint 
Is  Insurance  For  Metal  Surfaces 

Metal  costs  too  much  these  days  for  you  to  be  careless 
of  what  metal  surface  property  you  own. 

Ensure  long  life  by  covering  all  metal  surfaces  with 
this  better  than  ordinary  graphite  paint  which  contains 
the  largest  possible  percentage  of  pure  Mexican 
graphite  and  is  an  absolute  protection  against  all 
corrosive  influences. 

It   is    cheap    insurance    for    Structural    Iron  Work, 
Bridges,  Boiler  Fronts,  Roofs,  Stacks,  Machinery. 


Supplied  in  packages  to  suit  your 
need,   from         gal.   to  40  gal. 


Feliruary  7,  I'JK 
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Heart  Shape  Mixers 

(Made  in  Canada) 

Noled  for  rapid  and  thor- 
oiigli  mixing  of  concrete. 
Guaranteed  to  do  the 
work.  1917  Models  now 
ready  witli  all  latest  im- 
provements tliat  brains 
can  devise. 

Write  for  Catalog  B  and 
Special  Offers. 


Reputation 
of   over  5,000 
used  in  Canada 


Improved  Concrete  Machinery 

(Made  in  Canada) 
Crushers,  Rolls,  Brick,  Block,  Tile  Machines,  Hoists,  Mixers,  Road 
Pavers,  Screens,  Dump  Cars,  etc.     Full  line  of  Contractors'  Ma- 
chinery and  Builders'  Supplies,  etc. 

Hoists 

(Made  in  Canada) 

Equipped  with 
Gas,  Steam  or 
Electric  Power. 
Mounted  on  trucks 
or  skids. 
We  can  save  you 
money  on  your 
Hoisting  Outfit. 
Write   for  our 

.Special  Oiifers.  ' 

WETTLAUFER  BROS.,  LIMITED 

178  Spadina  Ave.,  TORONTO,  GNT. 
Branches  — Montreal,  Halifax,  Vancouver,  Winnipeg 


To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE       -  ONTARIO 

"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 


N.  B.  The  adjoinint'  illustration  shows  a  line  of  42-in.  pipe 
In  a  trench  ready  for  fllHnir. 


EXPANSION 

JOINT 


The  ideal  joint  for  every 
need.  Equally  effective  and 
economical  in  time,  labor, 
and  expense,  whether  the 
job  be  street  work,  road 
liuildin.o-,  or  concrete  con- 
struction. 

Elastite  consists  of  a  heavy  body  of  special  as- 
phalt compound  between  two  layers  of  high-grade 
asphalt  felt.  Comes  to  the  job  in  strips  ready  for 
use.  Eliminates  entirely  the  old  method  of  pouring 
the'  joint  and  then  returning  to  remove  spacing 
strips.    Expands  or  contracts  with  the  road  material. 

Thousands  of  feet  of  Elastite  have  been  used  by 
the  State  Highway  Departments  of  New  York,  Penn- 
l\  ania,  and  Ohio.     Both  the    Lincoln    and  Dixie 
Highways  are  protected  fi)r  many  miles  by  Elastite 
Joint. 

We  will  take  pleasure  in  furnishing 
you,  on  request,  complete  information 
relative  to  the  use  of  Elastite  on  any  job. 

ELASTITE  DEPARTMENT 

The  Philip  Carey  Company 

TORONTO  MONTREAL 
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C.P.R.  Subway,  Yonge  Street,  North  Toronto 


Our  Record  with  the  C.P.R. ; 


In  1910  we  built  the  Parkdale  Station,  at  a  cost  of   $12,000.00 

In  1911  we  built  the  Guelph  Station,  at  a  cost  of   21,000.00 

West  Toronto  Car  Shops,  at  a  cost  of   19,500.00 

In  1912  we  built  Jane  Street  Subway,  West  Toronto,  at  a  cost  of   20,500.00 

Runnymede  Road  Subway,  West  Toronto,  at  a  cost  of  . .  .  19,000.00 

In  1914  we  built  Davenport  Road  Subway,  North  Toronto,  at  a  cost  of  . .  .  45,000.00 

Spadina  Road  Subway,  North  Toronto,  at  a  cost  of    35,000.00 

Rowland  Avenue  Subway,  North,  Toronto,  at  a  cost  of . .  . .  35,000.00 

Bathurst  Street  Subway,  North  Toronto,  at  a  cost  of....  45,000.00 

Concrete  Retaining  Wall  and  Trestle,  North  Toronto,  cost  22,000.00 

In  1915  we  built  Yonge  Street  Subway,  North  Toronto,  at  a  cost  of   145,000.00 

In  1916  we  built  Ice  House  at  Trenton,  Ont.,  at  a  cost  of   6,000.00 

Fences  at  North  Toronto,  at  a  cost  of   4,000.00 

Station,  Freight  Sheds,  etc.,  Camp  Borden,  at  a  cost  of  ....  45,000.00 

Station  at  Ypres,  Ont.,  at  a  cost  of   3,000.00 

Ticket  Office  at  Union  Station,  Toronto,  at  a  cost  of   2,500.00 


Total  work  done  in  7  years   $480,000.00 


WELLS  AND  GRAY,  LIMITED 

ENGINEERS  AND  CONTRACTORS 


Branch  Office: 

Bank  of  Commerce  Bldg., 
WINDSOR,  ONT. 


247  Confederation  Life  Bldg. 

TORONTO 
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SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping- 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co, 

(Tlie  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


FOR  SALE 


1  —  85  ton  Marion  Steam  Shovel 
1 -Model  60  " 
1-Model  50  " 
1 -Model  31  " 

5  Porter  Dinkeys  25  ton  Standard 
Gauge 

60  K.  &  J.  6  yard  Dump  Cars 


W.  FRASER 


83  Craig  St.  West 

MONTREAL 


The  Maritime  Bridge 

Company,  Limited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


Angles 


44— (i"  X  ■i'A"  X  —60' 
20— C"  X  syi"  X  11/16"— 60' 
29—6"  X  S'/i"  X  H"  —60' 


Bars 

20—  8"  X  54"    —30'  0" 

20—10"  X  'A"    —30'  0" 

20—10"  X  5/16"— 30'  0" 

10—11"  X  5/16"— 20'  0" 

9—  8"  X  ys"    —30'  0" 

2—10"  X  9/16"— 22'  0" 


Flange  Quality  Steel 
Circles 


10—36" 
9—44" 
7—48" 

5—48" 
2—61" 

1—  64" 

2—  48" 
2—61" 
1—67" 


3/8" 

3/8" 

3/8" 

7/16" 

7/16" 

7/16" 

7/16" 

1/2" 

1/2" 

1/2" 


Tees 


10—  1" 
19— IK' 
15— 1/2  ' 

2—2" 
7—2" 
IG— 2// 
25—2/2' 
4—3" 

11—  3/2' 
17^" 
10^" 

1^/2' 

4—5" 

9—5" 


X  1" 

X  1K-" 

X  1/2" 
X  2" 
X  2" 
X  2/2" 
X  2/" 
X  4" 
X  4" 
X  4" 
X  4" 
X  3'A" 
X  3" 
X  4" 


X  1/8" 
X  1/4" 
X  1/4" 
X  1/4" 
X  5/16' 
X  5/16' 
X  3/8" 
X  3/8" 
X  3/8" 
X  3/8" 
X  1/2" 
X  7/16' 
X  1/2" 
X  1/2" 


—25'  0" 

—25'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—50'  0" 

—50'  0" 

—50'  0" 

—50'  0" 

—40'  0" 

—50'  0" 

—50'  0" 


24—12"  at 
74—15"  at 


4—2-11/16 
1—211/16 

1—  4 

2—  4-1/16 
1-^-1/8 
1—4-1/16 
1^-1/16 
1-^-1/16 
7—5 
1—5 

1—5-1/16 
1—5-1/16 

3—  5 
1—5 


Channels 

30  lb.— 60'  0" 
33  lb.— 36'  lOH' 

(Zees 

X  3  X 
X  3  X 
X  3-1/16  X 
X  3-1/8  X 
X  3-3/16  X 
X  3-1/16  X 
X  3-1/16  X 
X  3-1/16  X 
X  3-1/4  X 
X  3-1/4  X 
X  3-5/16  X 
X  3-5/16  X 
X  3  -1/4  X 
X  3  -1/4  X 


3/8  —48' 
3/8  —  8' 
1/4  —25' 
5/16—23' 
3/8  —11' 
1/2  —40' 
1/2  —41' 
1/2  —11' 
5/16—60' 
5/16—15' 
3/8  —50' 
3/8  —U' 
1/2  —50' 
1/2  —14' 


Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices  : 


Transportation  Bldg.,  MONTREAL 


Quebec 


St.  John  N.B. 
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Rush  Construction 

Means 

Carbic  Flare  Lights 

Speed  Up  Your  Construction  Work  by  the  Aid  of 
These  Powerful  Lights 

2000  Candle  Power  of  Pure  White  Light  WHEN  YOU  WANT  IT  and 

WHERE  YOU  WANT  IT 


No  Delays 


IVs  on  the  Job  in  a  Minute 


Let  the  Carbic  Light  save  these  minutes  for  you 
Economy  in  Lighting  Means  Money  in  Your  Pocket 

A  Light  on  That  Big  Job  is  Free  for  the  Asking.     Do  Not 
Hesitate  to  Write  or  Wire  for  a  Light  Strictly  on 
Trial.     No  Obligation  to  You 

CARBIC   SHIPPED  PROMPTLY   if  you  desire  to  keep  the  Light 


W.  L.  FOSTER 


8  Lombard  Street         -         TORONTO,  CANADA 

Western  Agents— Kelly  Powell,  Limited,  Winnipeg,  Man. 


I'\'l)niary  7.  191 7 


Standard  Turnbuckles 


Made  in  Canada 
All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 


Limited 

Welland,  Ontario 


WATEROUS 


SPLIT 
BASE 


PUMPS 


i  For  Industrial  Service 

Waterous  Pumps  ajre  built  in  sizes  up  to 
14-inch  discharge  opening,  with  capa- 
city of  from  120  to  7,000  gallons  per 
minute. 

In  Horizontal  and 
Vertical  Types 

Built  for  belt,  motor  or  engine  drive 

They  will  handle  foaming,  non-foam- 
ing and  precipitating  liquids,  pulp  stuff 
and  water  containing  up  to  20  per  cent, 
suspended  matter. 

.SPECIAL  FEATURES— Split  bronze, 
lacking  glands,  reversible  barrel  and 
runners,  extra  large  bearings.  Great 
strength  and  simplicity  distinguish 
these  pumps.    No  matter  what  kind  of 

work  you  are  doing  we  have  the  right  pump  and  the  best  pump  for  tmbing  the  foundation.  Tins  is  of  great  benefit  when  pump 
your  work  concrete  or  when  ,the  suction  flange  is  placed  close 

CATALOGUE  ON  REQUEST  No.  200. 


NOTICE  THE  SPLIT  BASE ! 

This  is  a  special  Waterous  feature.  It  permits  the  work- 
ing parts  to  be   lifted  bodily  from  the  base  without  dis- 


to  a  wall  where  access  is  difficult. 


The  Waterous  Engine  Works  Co.,  Limited,  Brantford,  Canada 


11.11  \  ;.  r.n 
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Canada's   Problem   One   of  Conservation 
and  Development 

IN  his  annual  report  to  the  Commission  of  Conser- 
vation, meeting-  at  Ottawa,  Mr.  Thomas  Adams, 
the  town  planning  adviser  to  the  Commission, 
discussed  some  of  the  most  important  problems 
confronting  the  people  of  the  Dominicui  at  the  present 
time,  which  must  be  .solved  if  this  country  is  ever  to 
forestall  developments  in  a  haphazard  and  unscientific 
manner.  Canada's  position  is  the  antithesis  of  that 
of  Europe.  Her  problems  involve  an  opposite  need, 
for,  as  Mr.  Adams  says,  "Whereas  the  task  of  Europe 
after  the  war  will  be  to  restore  and  re-construct,  the 
task  of  Canada  will  be  to  conserve  and  develoj).  \Ve 


are  at  the  (ii)ening  of  a  new  era  of  social' construction 
and  natural  t-xpansion  and  the  cjuestion  is  not  whether 
\\  r  w  ill  gn'W  ,  but  hi<\\  we  will  grow." 

TluTc  arc  ])erhai)S  f( 'ur  urgent  needs,  in  Mr.  /Vdams' 
(.pinion,  (Hi  which  emphasis  should  be  placed:  the  re- 
alization of  efficiency,  convenience,  health  and  amen- 
ity, by  proper  planning  and  development  of  land  ;  the 
stimulation  of  scientific  training  and  improvement  in 
edncatinnal  methods,  particularly  in  rural  districts;  the 
inipri  i\ cnu'ut  of  the  government  organization,  especi- 
ally of  that  dealing  with  municipal  affairs;  the  provi- 
sion of  facilities  for  social  intercourse  and  co-operation, 
rural  credit,  and  the  development  of  industry  in  the 
rural  districts.  lm))ortant  as  all  these  matters  are,  the 
first  re([uires,  ])('rhap.s,  the  most  urgent  solution. 

*  * 

Town  planning  is  conceded  to  be  the  most  import- 
ant matter  exercising  the  municipal  mind.  The  term 
does  not  involve  the  limited  concejjtion  apt  to  be  asso- 
cited  with  it,  of  laying  out  cities  with  broad  streets, 
beautiful  lawns,  or  spacious  parks.  Town  planning 
includes  all  this,  but  these  ideas  can,  as  a  rule,  be  ad 
vocated  only  for  the  newer  sections  or  suburbs  of  our 
cities.  Town  planning  must  ecpially  apply  to  the  old 
IKntioiis.  It  must  embrace  in  its  work  the  slum  as 
w  ell  as  the  more  select  parts.  In  its  broadest  meaning, 
then,  town  planning  is  an  uplifting,  social  idea.  It 
aims  to  so  adjust  conditions  as  to  make  life  worth 
living,  to  impress  the  peoj)k-  with  the  value  of  beauti- 
ful surroundings,  to  remove  gloomy  environments,  to 
eliminate  selfish  disregard  of  the  neighbour's  welfare, 
to  awaken  a  realization  that  the  happiness  and  pros- 
perity of  a  nation  lie  in  securing  for  its  people  a  full 
measure  of  nature's  gifts. 

We  are  glad  to  say  that  the  value  of  town  planning 
is  being  realized  and  that,  thanks  to  the  propaganda  of 
the  Commission  of  Conservation  and  Mr.  Adams, 
municipalities  throughout  Canada  are  taking  up  the 
matter  seriously  and  thoughtfully.  Admirable  as  the 
ideas  incorporated  in  a  town  planning  scheme  are,  they 
by  no  means  limit  themselves  to  application  in  our 
urban  districts  merely ;  the  value  of  planning  ought 
no  less  to  be  recognized  in  the  nation  as  a  whole. 
There  must  be  such  conditions  produced  as  will  give 
to  our  human  resources  a  higher  value,  and  this  is 
what  town  planning  aims  to  do  for  the  centres  of 
population.  Nation  planning  can  produce  like  results 
throughout  the  nation.  The  rural  districts  as  well  as 
the  urban,  must  be  made  to  conform  to  the  ideas  of 
planning. 

*       *  * 

This  is  precisely  what  Mr.  Adams  pleads  for.  He 
tu-ges  the  placing  of  a  higher  value  upon  our  human 
resources.  In  Canada  our  natural  resources  are,  to 
all  effect,  unlimited.  We  need  human  activity  to  ob- 
tain them  and  human  ingenuity  to  put  them  to  use. 
We  aim  at  increasing  production.  What  counts  most 
largely  in  productivity  is  a  conservation  of  life,  so  far 
as  it  implies  a  development  of  the  qualities  of  effici- 
ency and  of  the  capacity  to  make  the  best  economic 
use  of  the  resources  on  the  part  of  the  people.  To 
secure  that  conservation  our  first  task,  states  Mr.  Ad- 
ams, is  to  apply  scientific  methods  to  the  planning  of 
land,  which  means  laying  out  of  our  national  territory 
in  such  a  way  as  will  place  the  highest  value  on  the 
human  element  by  producing  improved  facilities  for 
co-operation,  distribution  of  products,  carrying  on  of 
rural  industries,  education,  and  so  on — all  of  which 
can  only  be  provided  if  land  is  planned  to  secure  bet- 
ter means  of  comnumication  and  closer  settlement,  and 


if  more  enci>urajicuu'nt  is  fjivon  to  tlu-  piotlurcr  and 
loss  to  those  \vl»o  exploit  the  |)rodncei 

The  matter  of  planninj>'  is  niany-sidrtl  and  in\iil\  cs 
a  ijreat  many  j>r»>hlems,  eacli  in  itself  ot miprrlirnsiv  c. 
Sueh  thinjis  as  taxation,  j^ood  mads,  the  eliniinatinn  nl 
speeuhition.  sanitation,  prevention  uf  disease,  cdnea- 
tion.  social  intereourse,  nnwl  eredil  and  lanal  industi} 
— all  of  these,  with  as  many  others,  must  l)e  yiven  the 
most  serions  and  considerate  thnnj^ht.  (  )nly  wlien  all 
ha\'e  l»een  si>l\'ed  to  more  nr  less  eoui])leteness,  can 
it  be  said  that  an  attempt  has  heen  made  to  ])lan  the 
nation.  There  is  plenty  of  scope  offered  for  the  enj^i- 
neer  and  for  the  i)ractical  man  of  alTaii-s.  'i'heir  in- 
fluence will  he  rcipiired  and  will  he  sought,  tor  it  is 
throntih  them  alone  that  many  ot'  the  prohlems  can 
he  comprehended. 

The  modus  operandi  is  itself  an  intricate  pri)l)leni. 
The  questitMi  is:— Is  the  prohlem  to<i  s^reat  to  he  dealt 
with  etYectively ?  It  is.  if  we  try  to  i)lan  Canada  from 
Ottawa  or  Ontario  from  Toronto.  \\  e  must  plan  first 
to  secure  riijht  dexelopment  and  settle  the  principles 
of  procedure  in  central  <i(i\  ernments,  hut  greater  re- 
si)onsihility  f<->r  administration  must  be  placed  on  local 
authorities. 


Need  of  G.S  G.E.  Annual  Meeting 
in  the  West 

Tl  1  M  in\itation  lo  the  Canadian  Society  of  Civil 
Mnyineers  to  hold  the  next  annual  meeting  in 
Calgarv  was  very  cordially  received  at  the  re- 
cent meeting  in  Montreal.  It  was  strenuously 
,^npported  by  the  new  president,  Lieut. -Col.  J.  S.  Den- 
nis, who.  although  an  ICasterner  hy  birth,  spent  forty- 
four  years  in  the  West,  lie  is  a  most  enthusiastic  be- 
liever in  the  possibilities  of  the  Western  provinces, 
and,  as  one  member  remarked,  the  invitation  has  the 
advantage  of  a  friend  at  court  when  the  question  is 
discussed  by  the  Council.  It  was  suggested  that  a 
summer  convention  might  be  possible,  instead  of  the 
annual  meeting,  but  the  backers  of  the  in  \  it. it  ion  did 
not  regard  this  proposal  with  favor. 

The  principal  object  in  holding  the  annual  meeting 
in  the  West  is  to  get  into  closer  relation  with  members 
who  are  so  far  removed  from  headquarters  as  to  feel 
but  little  interest  in  the  society.  This  point  was  em- 
phasized in  the  speech  of  the  retiring  president,  .Mr.  C 
M.  Duggari.  It  is  a  difficult  problem  to  solve  satisfac- 
torily, and  one.  that  is  inherent  in  a  society  with  mem- 
bers scattered  throughout  the  Dominion.  'The  estab- 
lishment of  branches,  particularly  in  the  ^\  est,  has 
resulted  in  a  large  addition  to  the  membership.  Con- 
trasting 1887  W'ith  1916  the  increase  west  of  T'ort 
.-\rthur  has  been  comparatively  very  large,  but  this  has 
to  a  certain  extent  increased  the  difficulty.  Mr.  Dug- 
gan  dealt  very  frankly  with  the  position,  and  made 
several  suggestions  in  the  direction  of  increasing  the 
interest  of  such  members  in  the  general  work  of  the 
society  and  of  building  up  a  strong  national  organiza- 
tion. 

In  view  of  criticisms  which  have  come  from  the 
West  it  would  undoubtedly  be  a  wise  move  to  hold  the 
annual  meeting  in  Calgary — this  being  the  second  time 
that  such  a  gathering  would  be  held  west  of  Port 
Arthur.  '  It  would  consolidate  the  position  of  tlic 
sf)cietv  in  our  Western  provinces,  and  show  that  the 
Council  are  not  so  oblivious  to  the  claims  of  the  distant 
members  as  has  been  asserted.  There  are  many  diffi- 
culties in  thus  removing  the  locale  of  the  meeting  from 
Montreal,  but  it  was  evident  from  the  tone  of  the 
speeches  made  in  reply  to  the  invitation  that  the  laltei 
will  receive  a  more  than  sympathetic  consideralirm. 
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Organization  of  Saskatchewan 
Branch  G.S.G.E. 

After  a  number  of  organizing  and  committee  meet- 
ings, the  Saskatchewan  branch  of  the  Canadian  So- 
ciety of  Civil  Engineers  was  fornud  at  a  meeting  held 
in  the  City  Commissioner's  office  at  Regina  on  Janu- 
ary 30th.  the  branch  to  include  e\  ery  meml)er  of  the 
society  residing  in  Saskatchewan. 

.\  list  of  officers  was  presented  by  a  ncmiinating 
committee  to  be  submitted  to  letter-ballot,  wdiich  will 
be  voted  upnn  at  the  next  regular  meeting.  The  offi- 
cers comi)rise  a  chairman,  ^■ice-chairman,  secretary- 
treasurer,  and  fi\'e  members  of  executive  committee. 
'The  following  names  are  suggested:  For  chairman, 
Mr.  L.  A.  'Thornton,  of  Regina;  vice-chairman,  Mr.  G. 
I).  Mackic,  of  Moose  Jaw;  executive  committee: 
Messrs.  II.  .S.  Carj)enter  and  E.  G.  Montgomery,  of 
Regina;  Mr.  T.  C.  McNabb,  of  Moose  Jaw',  and  Prof. 
A.  R.  Greig  and  Mr.  C.  J.  Yorath,  of  Saskatoon;  for 
secretary-treasurer,  J.  N.  de  Stein,  of  Regina. 

I'esides  the  regular  meetings,  a  large  summer  meet- 
ing will  be  held  alternately  in  the  various  centres  or 
the  province,  for  this  year  Saskatoon  having  been 
chosen. 

An  advisor.y  board  will  be  nominated  to  represent 
each  branch  of  the  engineering  profession  in  the  pro- 
\ince,  which  committee  will  give  professional  advice 
to  members  requiring  such  and  will  also  report  to  the 
council  in  all  professional  matters  where  the  standing 
of  the  profession  is  involved. 


Ginadian  and   International   Good  Roads 
Gongress  at  Ottawa 

After  consideration,  it  has  been  decided  to  hold  the 
fourth  Canadian  and  International  Good  Roads  Con- 
gress on  April  10-14  at  Ottawa.  It  had  been  originally 
intended  to  go  to  Winnipeg  this  )'ear,  but  some  diffi- 
culties arose  and  it  was  found  impossible  to  accept 
the  Western  invitation.  One  reason  for  going  to  Ot- 
tawa is  that  it  will  enable  closer  relations  to  be  estab- 
lished with  the  Federal  Government  in  connection 
with  good  roads  ;  it  is  also  a  convenient  centre  for  On- 
tario and  Quebec  delegates.  As  usual,  the  papers  will 
cover  all  phases  of  road  engineering,  construction,  ma- 
terials, costs,  and  methods.  On  the  same  occasion  the 
annual  meeting  of  the  Dominion  Good  Roads  Associa- 
tion will  be  held,  at  which  consideration  will  be  given 
to  a  proposal  to  reorganize  the  association  on  a  legal 
basis  by  introducing  a  bill  for  Dominion  incorjxiration. 
It  is  believed  that  this  will  enable  the  Association  to 
extend  its  o])cratii  ms. 


Dr.  Goleman  Will  Address  Toronto 
Branch  G.S.G.E. 

The  Toronto  branch  will  hold  its  regular  monihly 
meeting  in  the  Chemistry  and  Mining  lUiildiiig  of  the 
University  of  Toronto  on  Tuesday,  February  13th,  at 
8  p.m.,  when  Dr.  A.  P.  Coleman  will  deliver  his  lecture 
on  "Labrador  Revisited."  Dr.  Coleman  has  made  tw-o 
trips  to  the  wilds  of  Labrador  arid  has  secured  many 
beautiful  slides,  which  he  will  present  on  Tuesday 
night.  .\s  this  meeting  will  be  of  general  interest,  the 
executive  extends  a  cordial  in\"itation  to  the  members 
to  bring  their  lady  friends.  'The  membershij)  lists  oi 
the  Toronto  branch  are  being  revised,  and  the  secre- 
tary will  be  pleased  to  hear  from  any  member  of  the 
Canadian  Society  of  Civil  Engineers  residing  in  To- 
ronto who  has  not  been  getting  notices  of  the  meeting. 
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General  Specifications  for  Concrete  Highway 

Bridges  in  Ontario 


As  an  appendix  to  the  annual  report  on  highway 
improvement  in  Ontario,  the  Department  of 
PubHc  Highways  has  recently  published  a  set 
of  general  specifications  fur  concrete  highway 
bridges,  in  accordance  with  which  every  concrete 
bridge  constructed  by  the  corporation  of  a  county 
and  every  such  bridge  exceeding  20  feet  clear  span  con- 
structed by  the  corporation  of  a  township,  must  ])e 
designed  and  built,  as  provided  by  the  Muincipal 
Amendment  Act,  Ontario,  1916.  These  specifications, 
as  well  as  covering  in  detail  the  design  and  niethods 
of  construction  of  all  concrete  bridges,  eml)racc  the 
conditions  governing  the  selection,  grading"  and  pro 
portioning  of  the  materials,  the  mixing  and  placing  of 
concrete,  and  the  arrangement  of  forms  and  centering. 
From  these  specifications  are  extracted  a  few  of  the 
more  prominent  items  which  must  govern  concrete 
bridge  design  in  Ontario  : 

The  general  type  of  concrete  bridge  shall  ])refcr 
ably  be  as  follows,  but  it  is  understood  that  tlie  limit- 
ing lengths  are  not  absolute,  and  may  be  \;uied  as 
occasion  permits : 

(1)  A  concrete  arch,  or  concrete  abutments  with 
slab  covering  for  spans  up  to  18  feet. 

(2)  A  concrete  arch,  or  concrete  beam  bridge  for 
spans  from  18  feet  to  40  feet. 

(3)  A  concrete  arch  for  spans  exceeding  40  feet  in 
length. 

For  short  spans  on  main  highways,  a  clear  width 
of  roadway  of  18  or  20  feet  is  desirable  and  this  width 
should  not  be  less  than  16  feet  on  longer  s])ans.  I  lu- 
clear  distance  between  the  inside  edges  of  handrail 
shall  be  at  least  four  inches  greater  than  the  clear 
width  of  roadway. 

Unit  Stresses 

All  parts  of  the  concrete  structure  shall  be  pro- 
])ortioned  so  as  not  to  exceed  the  following  unit 
stresses  in  pounds  per  square  inch  for  stone  or  gravel 
concrete : — 

Extreme  fibres  of  beams  and  slabs  for  bending   G50 

Columns  whose  length  docs  not  exceed  15  times  the 

least  width    .OOO 

Hooped  columns,  whose  length  does  not   exceed  15 

times  the  least  width   G5() 

Shearing  stress  in  concrete   GO 

IJond  between  plain  steel  and  concrete   GO 

IJond  l)etween  deformed  steel  and  concrete   100 

Tension  in   structural  steel     IG.OOO 

Hard  steel,  tension  20,000 

rhe  bearing  strength  of  soils  under  foundations 
shall,  if  possible,  be  based  on  actual  test,  but  where 
this  is  impracticable,  the  following  shall  be  used: 

Rock  in  thick  beds  35  tons  per  sq.  ft. 

Strong  gravel  and  coarse  sand,  dry   8  tons  per  sq.  ft. 

<rompact  sand  or  firm  clay,  dry   4  tons  per  sq.  ft. 

(."lay,  moderately  dry    I!  tons  per  sq.  ft. 

(,"lean,  dry  sand,  not  cemented   3  tons  per  sq.  ft. 

Wet  clay   1  con  per  sq.  ft. 

Quicksand  and  wet.  yielding  soils  ...  0  to  Yi  tonspersq.fi 

Permissible  Loading 

Each  structure  shall  be  designed  to  carry  the  fol- 
lowing loads : 

(1)  A  dead  lo.id  consisting  of  the  total  weight  of 
i'oncrete,  steel  and  other  material  therein,  including 


the  weight  of  earth  or  other  superimposed  filling;  the 
weight  of  concrete  to  be  assumed  at  150  pounds  per 
cubic  foot,  and  earth  fill  at  100  pounds  per  cubic  foot. 

(2)  A  uniform  live  load  expressed  in  pounds  per 
square  foot  of  floor  surface,  covering  the  whole  or  any 
part  of  the  bridge. 

(3)  A  concentrated  live  load  expressed  in  tons, 
passing  over  any  portion  of  the  bridge,  on  two  axles 
at  10  feet  centres  and  6  feet  gauge,  two-thirds  of  the 
load  to  be  carried  on  the  rear  axles. 

(4)  For  floor  slabs,  a  concentrated  load  expressed 
in  pounds,  midway  between  stringers  or  beams,  and 
resting  on  a  base  one  foot  square  and  assumed  as  sup- 
ported by  a  transverse  strip  of  slab  one  foot  wide. 

Bridges  will  be  classified  according  to  loading  as 
follows : 

(Class  A)  Bridges  suitai)le  for  main  county  roads. 
(Class  B)  Bridges  suitable  for  light  country  traffic. 
(Class  C)  Bridges  snitalde  for  heavy  and  concen- 
trated traffic. 

Uniform  live  load.  Concentrated     Floor  load 
Lbs.  per  square  foot      live  load  Pounds 

(  lass  .'\   100  15  tons  3,000 

Class  B   too  10  tons  3,000 

Class  C   135  30  tons  4,000 

Proportioning  Parts 

In  designing  reinforced  concrete  arches  they  shall 
l)e  jjroportioned  by  the  method  of  analysis  based  on 
the  elastic  theory  of  the  arch,  to  carry  the  dead  and 
live  loads  specified.  ;\t  least  two  conditions  of  live 
load  must  l)e  assumed,  the  live  load  covering  the  en- 
tire arch,  and  cov  ering  one-half  the  arch.  The  line  of 
pressure  in  arch  rings  of  ])lain  concrete  shall  pass 
within  the  middle  third  of  the  ring.  Reinforced  arch 
rings  shall  be  reinforced  with  at  least  one-half  of  one 
per  cent,  of  steel  at  the  crown,  and  preferably  one  per 
cent,  shall  be  used.  At  all  points  there  shall  be  suffi- 
cient steel  to  resist  the  bending  moment  without  re- 
liance on  the  surrounding  concrete. 

In  determining  bending  movements  due  to  external 
fcjrces,  it  shall  be  assumed  that  all  beams,  girders  and 
slabs  are  simply  supi)orled  at  the  ends,  no  allowance 
being  made  for  c(»ntinuous  consti^uction  over  supports. 
Bending  moments  shall  be  determined  in  accordance 
with  approved  thc'or\ .  If,  contrary  to  thq  foregoing 
assumption,  negati\e  moments  are  developed  at  the 
supports  due  to  monolithic  methods  of  copstruction, 
sufficient  steel  reinforcement  shall  be  placed  in  the 
top  of  beams,  girders  and  slabs  to  resist  the  stress. 

-The  range  of  temperature  assumed  in  the  design- 
ing of  arch-rings  shall  be  -f-  50  degs.  F.  Expansion 
jgints  shall  be  placed  in  walls  and  footings  at  inter- 
vals not  exceeding  40  feet;  also  in  the  spandrel  walls 
of  arches  at  the  haunches  and  the  crown,  but  special 
steel  reinforcement  may  preferably  be  employed  to 
resist  temperature  stresses.  Expansion  joints  are  to 
be  so  keyed  as  to  prevent  lateral  displacement. 

Structures  or  parts  of  structures  in  which  are  used 
patented  or  proprietary  materials,  or  systems  not  cap- 
able of  exact  or  satisfactory  analysis,  shall  have  a  safety 
factor  of  four,  after  30  days,  based  upon  actual  test. 

Concrete  shall  be  known  as  "fine  concrete"  and 
"rubble  concrete,"  the  former  to  consist  of  a  mixture 
of  gravel  and  cement,  or  of  broken  stone,  sapd  and 
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ccmciu  ;  the  latlor  in  consist  of  "liiu'"  coiii  rcto  \\  itli 
large  stones  imbeildod  tliorein. 

The  folUnvint;  olausos  j;ovcrii  tlu-  pnipurtioiiini; 
of  mati-rials  :  The  iM'oportions  of  niaterials  to  ho  used 
in  nuxing  "line"  eoncrete  sliall  he  hy  measure,  loose, 
and  shall  he  a-  follows: 

Gravel  Concrete 
)  Abntments,  piers  and  wins^  walls:  <  )ue  pari  of 
cement  to  six  parts  of  <:fravel. 

(b)  Arches  from  the  sjjriu^in^  liue,  lloor  slahs, 
iieanis  and  columns:  (hie  part  eement  to  parts 
y;ravel. 

(c)  Floor  slabs  usetl  as  pavements,  ])arai)et  walls 
and  handrails:  One  part  cement  to  fom^  parts  ijraxcl. 

Broken  Stone  Concrete 

(d)  Ahutmeuts.  piers  and  win_!4  walls:  ()ne  i)art 
cement,  two  parts  sand,  and  live  ])arts  broken  ston(>. 

(e)  Arches  from  the  s])rin_oin'^'  line,  floor  slabs, 
beams  and  columns:  ( )ue  i)art  cement,  twn  ])arts  sand 
and  four  ])arts  broken  stone. 

(f)  Floor  slabs  used  as  ])a\enienls,  |)arapel  walls 
and  handrails:  One  part  cement,  one  and  one-half  parts 
sand,  and  three  parts  broken  stone. 

The  proportioning  of  materials  may  he  varied  hv 
the  engineer  from  the  foregoing,  on  the  basis  of  voids 
in  the  aggregates,  to  secure  a  com])act  mixture,  but 
the  amount  of  cement  is  also  to  be  determined  by  the 
strength  of  mortar  recpiired.  In  no  case  is  less  ce- 
ment to  be  used  than  is  needed  to  hll  the  voids  in 
the  sand  or  hue  aggregates  when  dry;  but  the  inter- 
stices of  the  coarse  aggregates  should  be  measured, 
and  at  least  sufficient  mortar  used  to  fill  the  \  oids  and 
give  a  10  per  cent,  sur])!ns. 

Bonding  New  Work  to  Old 

In  placing  concrete  w  here  mass  work  is  inlt-rru])te(l 
before  its  completion  or  at  the  close  of  the  das,  a 
sufficient  number  of  well  wetted  one  man  stones  shall 
be  placed  so  as  to  project  above  the  concrete  surface 
to  ensure  bond  with  succeeding  concrete  work.  He- 
fore  the  work  of  depositing  concrete  is  resumed  this 
surface  shall  be  thoroughly  wetted  and  cleansed  of 
foreign  material  and  laitance.  A  mortar  consisting  of 
one  part  cement  to  two  parts  sand  shall  then  be  de- 
posited on  the  wetted  surface  to  a  depth  of  a1)ont  one- 
half  inch  when  tl]e  work  of  jdacing  concrete  shall  be 
resumed.  Where  thin  sections  of  concrete  work  are 
interrupted  or  at  the  close  of  the  day  n(i  concrete 
shall  be  deposited  until  the  surface  has  been  rough- 
ened, thoroughly  wetted  and  cleansed  of  foreign  ma- 
terial and  a  mortar  of  one  part  cement  to  twd  parts 
of  sand  spread  over  the  wetted  surface  to  a  dei)th  of 
about  one-half  inch. 

Surface  Finish 

The  surface  is  to  be  so  worked  that  when  the  forms 
are  removed  it  shall  be  smooth  and  free  from  voids. 
If  defective  in  this  respect,  the  surface  may  be  grouted 
with  mortar  of  equal  proportions  to  that  use(l  in  the 
concrete,  care  being  taken  to  remove  all  loose  sand 
and  dead  material,  and  under  such  further  conditions 
as  may  be  considered  necessary  by  the  engineer.  If 
a  "rubbed"  finish  is  sj^eciiied,  the  surface,  when  the 

f>forms  are  removed  and  cavities  filled,  is  to  be  wetted 
<Vt}th  a  gnjuting  composed  of  one  part  of  Portland 

/«§}^gnt  and  two  parts  of  fine  sand,  and  the  whole  gone 
JiSvith  a  i>iece  of  sandstone  or  corundrum.  to  re- 

I>iftpvfcja41  irregularities.   A  "washed"  finish,  if  specified. 

'j'?})?it:ri<;y"ii'e  that,  about  ten  hours  after  the  concrete 

lilfip  f^ftvii  (jpposited,  the  forms  shall  be  removed,  the 
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surface  washed  or  scrubbed  with  clean  water  or  a  weak 
solution  of  mm-iatic  acid,  to  remove  the  cement  and 
expose  the  liner  stone. 

Concrete  in  arches  is  to  be  put  in  jjlace  continu- 
ously until  the  ring  is  comi)leted  when  i)ossible.  When 
it  is  necessary  to  discontinue  work,  or  when  the  work 
is  laid  in  alternate  sections,  joints  are  to  be  clean  cut 
and  truly  radial  from  the  centre  at  that  point.  Work 
may  be  roughened,  but  is  not  to  be  left  with  an  un- 
even or  slanting  surface,  or  with  loose  material  cover- 
ing it. 

Concrete  Floors  for  Steel  Bridges 

The  floor  slabs  for  the  roadway  may  be  of  either 
one  course  or  two  course  concrete.  Where  two  course 
concrete  is  used,  the  wearing  surface  shall  be  one  and 
one-half  inches  in  depth,  mixed  in  the  proportion  of 
one  part  by  measure  of  cement,  to  two  parts  of  sand. 
The  sand  to  be  clean,  shar]).  of  varying  size  grain,  and 
free  from  loam,  earth  or  other  impurities.  The  wear- 
ing surface  shall  be  a])plied  to  the  concrete  base  before 
the  latter  has  set  so  that  a  ])erfect  bond  between  the 
two  will  be  secured.  Where  one-course  concrete  is 
used,  the  ])ro])()rtion  of  cement  shall  be  not  less  than 
one  part  of  cement  to  one  and  one-half  ])arts  of  sand 
and  three  parts  of  broken  stone;  nor  less  than  one  part 
of  cement  to  four  parts  of  gravel.  The  surface  of  the 
slab  shall  be  floated  with  a  wooden  float  until  smooth 
and  even,  and  shall  be  finished  with  a  dotting  wheel, 
or  as  directed  by  the  engineer.  Irregularities  from 
which  water  will  not  drain,  shall  not  be  permitted. 
Sidewalks  shall  be  constructed  of  two-course  concrete. 

The  thickness  of  concrete  shall  in  general  be  not 
less  than  (^^/■  inches  at  the  centre  and  5^^  inches  at 
the  sides,  but  shall  be  such  as  will,  with  the  addition 
of  steel  reinforcement,  fully  provide  for  the  allowed 
stresses  and  loading.  The  surface  is  to  be  truly  and 
uniformly  curved  with  a  camber  of  about  one  inch 
from  side  to  centre,  and  to  an  approved  template  sup- 
plied by  the  contractor  for  this  ])urpose.  Upper 
flanges  of  steel  stringers  are  to  be  stayed  by  concrete 
at  least  one-half  inch  belo\v  the  top  of  the  stringers, 
unless  otherwise  re(|uired  by  the  engineer. 

The  metal  with  which  the  concrete  floor  is  to  be 
reinforced  shall  be  e.\i)anded  metal,  wire  netting,  steel 
bars  or  other  metal  a])])ro\-e(I  b}-  the  engineer,  and  is  to 
be  completely  surrounded  by  concrete.  It  shall  be  so 
[)laced  within  the  concrete  and  shall  be  of  such  tensile 
strength  as  to  full\-  ])rovide  for  the  s])ecified  loading. 

Forms 

In  pro]K)rtioning  forms  and  centres,  concrete  is  to 
he  regarded  as  a  licpiid  of  its  full  weight  for  vertical 
loacling,  and  half  its  weight  for  horizontal  pressure. 
Fxpo>-efl  surfaces  must  be  of  dressed  lumber,  well- 
fitted.  ])referably  tongued  and  grooved.  All  form- 
work  must  be  of  ample  strength.  Avell  supported  and 
braced.  Arched  centering  must  be  so  arranged  that 
it  may  be  lowered  by  the  removal  of  wedges  or  other 
suitable  device.  .\11  framework  is  to  be  securely  bond- 
ed by  ai)])roved  wire,  in  general  No.  9.  or  by  steel  rods, 
if  so  directed  by  the  engineer. 

To  ijrevent  concrete  from  sticking,  the  forms  for 
exposed  surfaces  shall  be  oiled  or  soaped  on  the  side 
ne.xt  the  linished  work.  If  soap  is  used,  it  shall  be 
mixed  w  ith  enough  w  ater  to  make  a  thin  jelly. 

The  (jeneral  Flans  for  Steel  and  Concrete  High- 
way Bridges  and  Abutments,  as  issued  by  the  Depart- 
ment of  Public  Highways,  shall  jireferably  be  used 
wdiere  such  standards  apply. 


Ffhruary  7,  Uin 
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Reinforced  Gypsum  for  Roof  Decks  a  New 

Development 

G 


YPSUM  in  some  form  has  been  used  for  ten 
years  or  more  as  a  rooting  material.  It  pre- 
sents certain  advantages  which  have  made  its 
ajjpHcation  for  tliis  jnu-pose  desirable.  The 
weight  of  gypsum  is  its  most  important  merit, 
mall  dead  load  of  a  gypsum  roof  results  in  a  \ cry 
considerable  saving  in  the  roof  trusses  and  >upporls, 
structural  frame,  walls,  foundations  and  f.  >.  itini;>.  The 
cost  of  erection  and  freight  and  teaming  charges  are 
also  very  materially  decreased  by  the  use  of  a  light 
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Fig.  1  — Details  of  reinforced-gypsum  T  beam. 


material,  (lypsum  roofs  have  admirable  fire-resistant 
and  incombustible  ([ualities  and  will  not  warp,  expand, 
crack  or  spall  during  fire.  They  possess  low  heat 
conductivit}'.  so  that  in  buildings  where  moist  air  is 
in  excess,  there  is  little  trouble  from  condensation 
and  a  warmer  roof  in  winter  and  a  cooler  interior  in 
summer  is  assured. 

( ly])sum  lends  itself  to  reinforcement  with  steel 
similarly  to  concrete  and  in  all  its  ap])lication  to  roof 
sm"facing  this  has  been  done.  Originally  gypsum  roof- 
ing was  produced  in  factory-cast  solid  reinforced  tiles, 
oO  ins.  long  and  3  ins.  thick,  weighing  only  13  ])ounds 
per  square  foot,  and  wdiich  are  set  between  steel  tees 
laid  on  the  purlins.  These  have  been  used  for  years 
in  cotton  and  textile  mills,  foundries  or  similar  build- 
ings where  condensation  on  the  uiuler'side  of  the  roof 
surface  is  liable  to  cause  inconvenience  and  trouble. 

Development  of  Gypsum  Tiles 

To  eliminate  the  steel  tees,  tiles  were  dexeloped 
til  s])an  between  purlins,  made  of  a  new  structural 
material  called  "Structolite,"  which  is  a  dense,  strong, 
light-weight  gy])sum  that  sets  and  can  be  removed 
from  the  mould  in  thirty  minutes  after  being  poured. 
The  full  working  strength  is  attained  in  twenty-fmu- 
hours.  'J",1k'  weight  is  77  pounds  i)er  cubic  foot,  about 
half  as  nnich  as  concrete,  and  the  ultimate  compres- 
sive strength  axerages  2,000  pounds  per  s(juare  inch. 
These  tiles  are  made  in  lengths  of  4  feet  to  6  feet,  and 
are  of  chainn'l  section  with  dia])hragm  webs  trans- 
\ crsely  across  tlu'  ends  and  middle.  They  arc  laid 
with  the  fiat  surface  u])permost.  The  I'cinforcing  con- 
sists of  steel  rods  in  the  joists  and  mesh  in  the  slabs. 
These  tiles  weigh  14  to  15  lbs.  per  scpiarc  foot  and 
are  capable  of  sustaining  a  safe  load  of  100  lbs.  per 
sipiare  foot. 

I'.xperiments  lia\e  been  conducted  to  deternn'ne  to 
what  extent  gypsum  can  be  reinforced  with  steel  and 
marketed  as  a  rocjfing  liiaterial  in  long  spans,  either  in 
factor}'-made  units  or  units  made  on  the  job.  The 
result  has  been  the  dex'elopment  of  gypsum  tiles  de- 
signed to  >])an  from  truss  to  truss  and  thus  decrease 
the  structural  steel  cost  b_\'  elinn'nating  both  purlins 
and  tt'(-s.  TIk'  length  of  these  units  re(|uires  manufac- 
ture at  the  silc,  since  -factory-cast  slabs  would  be 
liable  lo  iujur\  during  Iransporl.  .\  roof  of  liiis  na 
ture  was  rccendy  apj-died  in   the  Imilding  illustrated 


in  the  accompanying  cuts  and  this  is  the  first  time 
that  gypsum  has  l)ecn  reinforced  and  used  like  con- 
crete for  such  long  spans. 

Long  Span  Gypsum  Slabs 

The  gypsum  tile>  in  this  case  are  of  10-ft.  span 
and  their  design  was  (li  \  eloped  from  the  information 
gained  from  exhaustive  tests,  comprising  the  com- 
pressive strength,  modulus  of  elasticity,  bond  strength, 
ni)on  numerous  rectangular  and  T-shaped  beams  of 
0  and  1()  ft.  spans.  Figure  1  shows  the  type  of  beams 
adopted  in  the  factory  alluded  to,  which  was  built 
for  the  A\"alker  Manufacturing  Company,  of  Racine, 
Wis.,  U.S..\.  riiey  were  of  T-section,  15  inches  wide, 
!S  inches  deep,  and  1J4  inches  thick  for  the  slab  and 
2^'.  inches  for  the  rib.  'i"he  ends  are  closed  with  dia- 
iiliiagniv  2  inches  thiclc.  4"hey  are  reinforced  with 
tw(j  .\s  in.  rods  on  the  bottom  of  the  rib,  one  of  these 
being  bent  u])  at  the  ends  as  ;i  shear  rod  and  looped 
to  increase  bond  stresses.  In  the  slab  is  embedded  a 
steel  wire  mat  of  No.  14  gauge,  4-in.  mesh. 

The  building  of  the  Walker  Manufacturing  Com- 
pany is  ol  -ti-el  frame  construction,  covering  an  area 
ot'  T'O  X  low  icet,  with  a  saw  tooth  roof.  The  columns 
aie  >p,ice(l  at  2()-lo,.i  eenlrL^  in  both  directions  and 
a  jack  truss  mid\\a\  betwi-en  the  columns  reduces  the 
roof-tile  s])an  to  10  The  tiles  were  moulded  at 

the  site,  hoisted  into  position  and  after  placing  were 
coxered  with  a  composition  roof  covering.  The  slabs 
are  carried  by  light  steel  trn>ses  f(»r  the  saw-tooth 
porticms  and  by  steel  purlins  for  the  flat  portions,  the 


/ 


l-i:^.  2 -Roof  deck  composed  of  reinforced-gypsum  slabs.   A  typical  unit 
IS  seen  in  the  lower  right-hand  corner.   These  beams  span  from 
truss  to  truss,  eliminating  purlins. 


^U])pi  irtni 
o  centre. 
12  inches 


stt'el  being  ])laced  10  inches  from  centre 
The  Hat  roof  has  ;i  pitch  of  1  '     inches  in 


Methods  of  Casting  Units 

hor  the  inanufactin-e  of  the  slabs.  ci)llapsible  wood- 
en moulds  were  set  up  in  a  yard  outside  the  build- 
ing. The  g\i)suni  was  packed  in  bags  of  ex- 
actly the  weight  retpiired.  so  that  two  bags  were 
"lie  mould,  in  tln>  way  iinpidper  p|-oportion- 
nig  was  .almost  impo>>il)k'.  Tlu-  work  was  system- 
atized, so  that  each  man  of  the  gang  had  a  specific 
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I'  l'  .iii>i  ii 'lU "W  llu'  man  Ik-Ioh.'  him  from  nmuld  lo 
nioiiUl.  TIk-  iitnus  wito  oiled  with  parattiu  1)\  cnu 
man  who  also  ]>iaccil  thf  rcinforconuiU  mi  small  l;vi> 
■  iim  spacint;  Mocks  si-t  on  tin-  hottoni  of  tin-  l)o\  ;  llu' 
sacks  of  _i;v]>siim  were  carried  from  the  cars  on  an 
ailjaccnt  sidiiijij  hy  two  men  who  left  one  sack  nnlie<l 
:it  each  end. of  the  mould;  one  man  tilled  llie  nieasnr 
iiij;  buokets  at  each  end  of  the  nionld  willi  water; 
two  moulders  made  the  niixtnre  and  pimred  it  in  the 
mould;  oue  man  adjusted  the  reinforcement,  placed 
llie  wire  luesh  in  the  slahs  and  struck  oft  the  top 
surface  even  with  tlie  hox.  Alter  leu  or  fifteen  min- 
utes, three  forui  wreckers  took  down  collapsilde 
sides  of  the  forms,  cleaned  and  reassembled  tliein. 
The  tiles  having'  set  were  carried  to  a  ])iisli  car  and 
ludoaded  in  |)ositiou  helow  their  peniianeiit  locations. 
"The  slahs  were  taken  from  the  moulds  lifteen  minutes 
after  heiut^  poured  and  were  walked  upon  in  three 
hours.  The  trian_milar  end  walls  of  the  saw-tooth 
l»ortiou  were  poured  on  the  llat  i)arls  of  the  roof  as 
monoliths  and  then  raised  In  ])o>ition.  The  thickness 
"i  these  walls  w.is  .1  inches. 

Retarder  Controls  Time  of  Set 

(  )ne  .yreat  atl\ aiita^e  in  the  use  of  gypsum  is  that 
the  time  of  settiuij'  can  he  controlled  1)\  the  use  of  a 
retarder.  so  that  any  desired  speed  can  be  att^iined, 
depending'  on  the  niiniber  and  the  skill  of  the  work- 
uien.  In  connection  with  this  building',  sufficient  re- 
tarder was  incorporated  in  the  gypsum  at  hrst  to  give 
the  workmen  sufificieiU  o])portunity  to  learn  their 
iluties.  The  retarder  was  decreased  iiKjre  and  more 
as  the  men  l)ecame  proficient,  imtil  the  production  in- 
creased from  600  to  2,800  square  feet  ]^cr  day.  At 
capacity  the  slabs  were  moulded  at  the  rale  of  .^00 
stpiare  feet  per  hour.  The  entire  job,  entailing  ,-i2,000 
stpiare  feet  of  roof,  occui)ied  sixteen  days. 

Can  Be  Moulded  in  Freezing  Weather 

This  type  of  roof  is  adapted  for  rapid  erection  in 
all  kinds  of  weather.  The  reinforced  gypsum  is  de~ 
sig'ued  to  attain  full  strength  when  wet  and  hence 
operation  can  be  carried  out  in  wet  weather.  Vky 
example,  tiles  irioulded  at  night  can  be  ]jlaced  the 
following  morning  although  exposed  to  rain  all  night. 
f)ne  of  the  most  interesting  ])oints  about  "Structolite" 
is  that  it  can  be  moulded  in  freezing  weather,  the 
material  generating  sufficient  heat  within  itself  to 
prevent  it  from  freezing  until  it  has  set.  The  light 
weight  of  this  slab — 17  lbs.  jier  s(|uare  foul  kee])s 
the  amount  of  steel  to  a  minimum,  about  ?'  j  lbs.  ])er 
s(|uare  foot  of  floor  area.  The  cost  of  the  steel  fram- 
ing to  hold  the  slabs  in  ])lace  was  less  than  5^/  cents 
per  square  foot. 

This  type  of  roof  presents  numerous'  ad\antages. 
It  is  light  in  weight,  resulting  in  a  saving  in  the  truss 
work  and  steel  framing;  it  can  be  rapidly  erected  in 
all  kinds  of  weather;  its  low  coefficient  of  conductivity 
prevents  loss  of  heat  through  the  roof,  reducing  the 
cost  of  the  heating  system  and  saving  fuel,  and  elim- 
inating condensation  ;  the  white  smooth  under  sur- 
face reflects  light;  it  is  economical  since  the  slabs 
are  inexpensive  and  the  supporting  frame  work  is  of 
minimum  size. 

Strength  Tests 

Before  accepting  this  constructif<n,  five  sample  'J'- 
bcam  roof  slabs  similar  in  detail  to  the  designed  'i - 
beam.-,  were  made  and  tested.  .Some  of  the  specimens 
were  less  than  24  hours  old  at  the  time  of  the  test  and 
all  of  them  had  been  exposed  during  the  previous 
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iiighl  to  a  hea\y  rain.  In  conse(|uence  the  gyi)suni 
was  ill  such  a  condition  as  to  make  tests  especially 
se\  ere.  Each  roof  beam  was  placed  on  a  solid  sup- 
])ort  giving  a  bearing  of  2  inches  at  each  end  and  a 
span  of  9  ft.  8  ins.  A  distributed  load  was  ))iled  from 
the  centre  towards  the  bearings  in  increments  of  LSO 
lbs.    The  following  table  shows  the  test  loads  ap])lied. 

.■saiiipK'     i,oa(l     Load  i)cr  Deflectinn 

No.      applied  s<iuare  foot  inches  Remarks 


2,200 

300 

O.OlU 

.\l    these  iiiiifuniil)' 

3,400 

318 

0.070 

distributed     1  >>  a  d  s 

•,2.200 

300 

0.0.'?4 

there   was   no  sign 

2,200 

300 

0.0.34 

of  failure. 

2,400 

318 

0.070 

These  reinforced  Hoor  l)eams  were  designed  to  carry 
a  uniform  distributed  live  load  of  50  lbs.  per  s(].  ft.  with 
a  safety  factor  of  four. 

.\fter  the  foregoing  tests,  the  total  loads  were  in- 
creased to  3,500  lbs.,  but  other  than  the  manifesta- 
tion of  horizontal  shear  cracks  there  was  no  sign  of 
failure. 

The  w  eight  of  these  long-s])an  reinforced  gypsum 
roof  slabs  is  17  lbs.  per  square  foot.  When  the  effect 
of  a  continuous  rather  than  a  beam  ceiling  is  desired, 
the  same  slab  can  l)e  made  in  H-section  with  a  bot- 
tom flange  similar  to  the  top  flange.  In  this  case 
the  beams  weigh  about  22  lbs.  per  scjuare  foot  and 
have  the  same  carrying  capacity  for  live  load. 


Engineering  and  Civic  Progress 


AI'"1"A\  months  ago  the  C'hicagu  Association  of 
Commerce  ufi^ered  j^rizes  for  essays  on  select- 
ed engineering  topics  ])repared  by  graduates 
and  undergraduates  of  technical  colleges  in 
1915  and  V>\().  The  awards  ha\e  recently  been  an- 
iiounced,  and  through  the  courtes\"  of  the  Chicago 
.\ssix'iation  of  Commerce  we  are  i)ermitted  to  make 
abstracts  of  the  prize-winning  papers.  An  ada])tation 
of  the  first  ijrize  monograph  is  given  herewith.  Por- 
tions of  the  other  essays  will  be  i)resented  in  a  later 
issue. 

Ciuler  the  cai)tion,  '"  luigineering  and  Ci\'ic  Pro- 
gress," llar\e}'  T.  Mill  discusses  the  ])lace  of  the  engi- 
neer as  a  communitv  builder  and  the  greater  oppor- 
iiinitv  that  is  coming  to  him  for  more  intluential  ])ublie 
service : 

Too  often  men  are  of  the  o])ini(ui  that  the  duty  of 
the  engineer  is  to  be  a  student  and  master  of  things, 
and  that  he  does  not  need  to  i)ossess  a  forceful  per- 
sonality combined  with  executive  ability.  How  such 
a  false  cloak  as  this  could  ha\e  been  enveloped  about 
our  engineers  is  a  i)iizzle.  .\e\  ertheless,  we  must  face 
the  fact  from  main  (piarter>.  lUit  with  it  thus,  thanks 
must  be  extended  to  the  engineers  of  the  past  who 
have  uncoin])romisingly  held  tx)  the  truth — truth 
founded  not  u]^on  mere  guesswork,  l)ut  truth  decided 
by  a  i^rocess  of  logical  thought.  This  i)ne  quality  of 
the  engineer  has  done  more  lo  intluence  the  jiublic  to 
entrust  him  with  executixe  i)ositions  as  well  as  the 
work  of  planning  outlines  for  both  social  and  cix  ic  im- 
provements. 

A  feeling  is  becoming  prexalent  that  the  same  plan 
of  careful  forethought  which  has  sot\ ed  ])roblems  of 
engineering  correctly  should  be  ap])lied  to  a  wider 
field.    The  old  idea  was  ih.it  the  place  for  the  engineer 
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in  lilt:  solulicui  of  civic  problems  was  thai  uf  an  advisor. 
J  Ic  was  considered  a  g'ood  man  to  consult  once  in  a 
while,  but  should  not  be  given  power  to  execute  his 
expert  knowledge.  Ouitc  often  those  who  went  to  him 
for  advice  were  not  competent  to  appreciate  the  valu- 
able information  he  could  give.  As  I  have  already  .said, 
this  attitude  is  changing,  until  to-day  we  find  the  engi- 
neer being  placed  in  positions  of  responsibilit} ,  wliere 
he  executes  as  well  as  plans  for  civic  improvement. 

Every  Position  Should  Be  Filled  By  an  Expert. 

Mr.  Horace  J.  Bridges  said,  in  a  recent  talk  on  the 
subject  "Can  Efficiency  Be  Combined  With  Demo- 
cracy?" that  there  should  be  laws  passed  allowing  only 
men  to  be  candidates  for  ofifice  who  have  special  expert 
training  fitted  for  that  ofifice.  He,  also  said:  '"Expert 
equipment  for  the  particular  job  to  be  undertaken  is 
what  makes  a  real  democracy.  Who  would  think  of 
the  head  of  a  health  department  being  other  than  a 
doctor?  Who  would  think  of  a  states  attorney  being 
other  than  a  lawyer?"  It  is  a  pleasure  to  say  that 
ihese  positions  are  generally  logically  filled  as  far  as 
the  profession  of  the  one  chosen  is  concerned. 

What  about  commissioners  of  public  works,  posi- 
tions that  demand  the  service  of  an  experienced  engi- 
neer rather  than  simply  an  expert  politician?  Yet 
these  offices  are  in  nearly  all  cases  filled  with  men  of  a 
purel}^  political  stamp.  Still  another  class  of  misfits 
are  our  county  commissioners,  who  have  charge  of 
awarding  thousands,  and  sometimes  millions,  of  dol- 
lars' worth  of  construction  of  highways,  l)ridg"es,  etc. 
Here,  again,  the  chair  of  the  frank,  honest,  uncompro- 
mising engineer  is  filled  by  the  clever  politician. 

These  few  fields  that  have  been  mentioned  typify 
well  how  our  present  form  of  politics,  in  many  cases, 
retards  the  efficiency  of  our  government.  As  one  passes 
over  these  facts  he  is  led  to  ask  whether  the  ever-in- 
creasing cry  for  efficiency  will  not  soon  bring  about  a 
decided  change  that  will  put  tlie  right  man  in  the  riglit 
place. 

When  our  attention  is  diverted  to  the  newer  dc- 
^■elopments  of  civic  life  it  is  found  that  better  condi- 
tions exist,  and  that  the  engineer  is  receiving  more 
nearly  his  just  dues.  To  bring  out  clearly  the  bright 
side  as  contrasted  with  the  dark  that  has  just  been 
mentioned,  I  shall  discuss  in  some  detail  the  following: 
(T)  Civil  service;  (2)  city  planning;  (3)  city  managers. 

Civil  Service  Eliminates  the  Unworthy. 

The  civil  service  examinations  tend  to  accomplish, 
in  the  departments  in  which  they  are  held,  the  end 
which  Mr.  Bridges  pleads  for  in  all  civic  positions, 
which  is  to  fill  every  position  by  an  expert.  The  scope 
of  civil  service,  as  it  is  related  to  engineering,  is  broad- 
ening each  year.  Already  the  far-seeing  hope  that  soon 
candidates,  as  well  as  applicants,  must  prove  their  abil- 
ity to  execute  the  duties  of  the  position  for  which  they 
seek  before  they  will  be  considered  as  candidates  for 
the  position.  Large  and  small  corporations  demand 
special  fitness  in  behalf  of  their  employees.  If  such  is 
the  ideal  of  business  it  should,  and  will  eventually  be- 
come, the  ideal  of  poHtical  and  civic  life. 

City  Planning  By  Engineers. 

The  city  planning  systems  which  have  roceiiUy 
been  developed,  and  Which  are  being  developed,  im- 
press upon  us  the  dependence  of  civic  progress  upon 
the  engineer.  It  requires  an  engineer's  mind  to  plan 
new  transportation  systems,  new  street  systems,  new- 
parks  and  other  places  of  recreation.    Without  a  ]ilan 


you  cannot  execute.  Mr.  Nelson  P.  Lewis,  chief  engi- 
neer, Board  of  Estimating  and  Apportionment  of  New 
York  City,  in  his  recently  published  book,  "The  Plan- 
ning of  the  Modern  City,"  discusses  at  length  city  plan- 
ning from  the  viewpoint  of  the  engineer.  He  brings  out 
the  engineer's  side  of  the  work,  and  shows  him  as  the 
predominant  factor  in  the  installation  of  such  plans. 

Notwithstanding  all  the  good  work  of  the  engineer, 
the  public  is  often  prone  to  think  of  the  mayor  or  the 
city  council  as  deserving  of  all  the  credit  of  the  instal- 
lation of  a  new  city  plan.  However,  those  who  are 
thoroughly  acquainted  with  this  work  recognize  the 
engineer's  part  in  such  accomplishment  as  of  the  great- 
est consequence. 

City  Managers  Are  Generally  Engineers. 

One  of  the  newer  improvements  in  the  exeQution  of 
city  affairs  has  been  the  incorporation  of  the  city  man- 
ager into  the  list  of  city  officials.  In  the  few  years 
since  this  scheme  was  originated  it  has  found  its  way 
into  many  of  the  large  cities  of  the  United  States. 
This  type  of  work  has  opened  a  new  field  of  public 
usefulness  to  the  engineer.  In  the  search  to  find  the 
most  capable  man  to  fill  these  important  positions  the 
engineering  field  has  been  the  hunting  ground.  In  the 
majority  of  cases  it  has  been  the  men  of  engineering 
training  and  experience  who  have  qualified  to  carry  on 
the  work.  Dr.  Frank  Crane  emphasized  this  thought 
in  a  recent  article  on  "The  Engineer,"  published  in  the 
Contract  Record  of  Nov.  15,' 1916,  p.  1089,  when  he 
stated:  "We  need  the  engineer  to  manage  a  city  as 
economically  and  smoothly  as  if  it  were  a  manufactur- 
ing plant." 

Community  Work  for  Engineers. 

The  author  develops  the  relation  of  the  engineer  to 
chamber  of  commerce  or  boai"d  of  trade  organizations. 
-As  these  commercial  clubs  are  becoming  more  and 
more  interested  in  the  commercial,  civic,  and  industrial 
growth  of  the  community  which  they  represent,  engi- 
neering advice  is  becoming  indispensable,  and  many  of 
the  accomplishments  of  the  chambers  of  commerce 
have  been  credited  to  the  efficient  work  of  the  engineer- 
ing members  or  to  the  engineers  in  the  employment  of 
the  chambers. 

In  conclusion,  the  author  reminds  the  engineers 
that  the  world  is  recognizing  their  ability  more  and 
more  each  day,  especially  in  activities  that  pertain  t<,» 
im]M-ovement  of  civic  life;  also  that  indications  predict 
that  the  engineer  is  to  be  prominent  as  a  community 
Ijiiilder  in  the  future. 


A  Conference  on  Road  Construction  for 
County  Road  Superintendents  and  Engineers 

THE  third  annual  Conference  on  Road  Construc- 
tion for  County  Road  Superintendents  and  En- 
gineers wmU  be  held  under  the  auspices  of  the 
Ontario  Department  of  Public  Highways  at  the 
Parliament  Buildings,  Toronto,  from  March  27  to  30. 
These  annual  conferences,  attended  by  the  road  super- 
intendents, have  been  found  a  successful  means  of 
obtaining  the  uniformity  of  methods  and  the  personal 
co-operation  between  the  engineers  of  the  Provincial 
Department  of  Highways  and  municipal  road  superin- 
tendents, which  are  essential  for  efficient  road  construc- 
tion and  maintenance  in  Ontario.  Short  addresses  are 
given  by  the  engineers  of  the  dej^artment  on  subjects 
of  vital  interest  to  all  road  builders,  after  which  the 
meetings  arc  open  to  informal  discussion,  the  inter- 
change of  ideas  and  experiences  being  found  most  bene- 
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ficial  to  all.  A\'hilo  particular  attontii)ii  is  |)ai(l  io  (iul'S- 
lions  pertaining;  to  county  road  construction,  the  gen- 
eral features  of  highway  inipnn  cincnt  receive  consider- 
ation, nifterent  types  oi  pavements  are  discussed  and 
time  devoted  to  problems  arising  therefrom. 

It  is  felt  that  to  bring;  county  ofticials  together  at 
t>ne  time  for  the  ])urpose  of  an  intimate  talk  on  prac- 
tical methoils  will  serve  a  number  of  useful  purjioses  ; 
that  it  will  give  a  considerable  amount  of  direct  in- 
struction to  county  road  otVui.ils;  lli.il  it  w  ill  lead  to 
greater  imiformity  of  work  tlirougbnul  llie  ])rovince; 
that  it  will  tend  to  a  clearer  underslanding  nl"  the  rc- 
(|uirements  i>f  the  Department;  that  it  will  lead  to  an 
exchange  of  ej^perience  among  the  County  ICngineers ; 
that  it  will  bring  the  county  officials  into  acciuaintancc 
with  one  another,  and  will  lead  them  to  inspect  work 
completed  or  in  ])rogress  outside  of  their  own  counties; 
and  that  a  broader  understanding  of  the  work  will  re- 
sult. 

At  the  coming  conference,  the  program  will  con- 
lain  a  large  number  of  ])a])ers  covering  all  features  of 
highway  work,  j)repared  by  i)rominent  engineers  and 
vuperintendents.  The  following  list  includes  some  of 
the  important  papers: — 

Introductory  Address,  1)\  lion.  F.  G.  Macdiarmid, 
Minister  of  Public  Works  and  Highways. 

Departmental  Requirements  Regarding  Annual  Re- 
turns, by  W.  Huber,  A.  M.  Can.  Soc.  C.E. 

The  Transportation  of  Materials,  by  Geo.  Hogarth, 
O.L.S.,  A.  M.  Can.  Soc.  C.  E.,  Provincial  Engineer  of 
Highways. 

Maintaining  Earth  and  Clay  Roads,  by  A.  A.  Smith. 
Highway  Bridges,  by  Geo.  Hogarth,  O.L.S.,  A.  M. 
Can.  Soc.  C.E. 

Culverts,  by  Arthur  Sedgwick. 

Dust  Preventatives  and  Bituminous  Binders,  by  G. 
C.  Parker,  B.A.Sc,  A.  M.  Can.  Soc.  C.E. 

Important  Details  in  Oiling  and  Tarring,  by  W. 
Huber,  A.  M.  Can.  Soc.  C.E. 

The  Highways  Laws  of  Ontario,  by  W.  A.  Mc- 
Lean, i\L  Can.  Soc.  C.E.,  Deputy  Minister  of  Highways. 

Increasing  the  Safety  of  Highways,  by  W.  H. 
Losee,  B.Sc. 

Repairing  Gravel  and  Stone  Roads,  by  R.  M.  Smith, 
B.Sc. 

Reducing  Construction  Costs  by  Increased  Effici- 
ency, by  W.  Huber,  A.  M.  Can.  Soc.  C.E. 

Roads,  Foundations  and  Drains,  by  R.  C.  Muir, 
A.M.  Inst.  C.E.,  A.  M.  Can.  Soc.  C.E. 

Concrete  Roads,  by  H.  S.  Van  Scoyoc,  Chief  Engi- 
neer. Toronto-Hamiltf)n  Highway  Commission. 


The  Engineers'  Club  of  Toronto 


The  annual  meeting  of  the  Engineers'  Club  of  To- 
ronto was  held  at  their  headquarters,  90  King  Street 
West,  Thursday,  February  1st.  The  President,  Mr. 
W.  A.  Bucke,  presided. 

The  annual  report  of  the  Board  of  Directors,  pre- 
sented by  the  President,  stated  that  in  spite  of  the 
strenuous  conditions  which  had  been  imposed  by  the 
war,  the  Club  was  able  to  show  a  j)rofit  on  all  its 
operations.  The  members  had  stood  loyally  by  the 
Club  and  made  use  of  the  Club  services.  A  number  of 
new  members  had  been  added  to  take  the  place  of  those 
who  are  overseas,  and  who  are  being  carried  on  the 
books  as  in  good  standing.  The  annual  dues  and  the 
receipts  from  the  dining  room  showed  very  satisfac- 


tory increases  over  the  previous  year.  The  member- 
ship now  stood  at  approximately  550,  of  whom  400 
are  resident  members.'  Of  this  membership  80  per  cent, 
is  classed  as  technical.  While  new  quarters  were  de- 
sirable from  several  points  of  view,  the  crowded  con- 
dition of  the  i)resent  c|uartcrs  made  it  essential  that  a 
new  location  be  obtained  as  soon  as  possible.  The 
Chd),  said  the  President,  occupied  a  unique  position 
among  the  Clubs  in  the  city.  It  is  the  headquarters  for 
all  the  important  engineering  organizations,  who  not 
only  hold  their  meetings  in  the  rooms,  but  have  their 
books  housed  in  the  common  library. 

Centre  of  Engineering  Activity 

The  Engineers'  Club  was  originally  organized  with 
the  idea  of  being  the  centre  around  which  the  engineer- 
ing and  allied  activities  of  the  city  and  district  would 
form.  It  therefore  was  gratifying  to  know  that  the 
Club  numbered  among  its  members  the  men  most  re- 
sponsible for  the  large  technical  problems  now  under 
way.  We  could  look  forward  with  confidence  into  the 
future  and  visualize  the  Club  as  a  great  power  for  good 
to  the  technical  men  of  the  city  and  district  and  the 
citizens  and  country  generally.  The  President  referred 
in  feeling  terms  to  the  recent  death  of  Col.  A.  M.  Ha}', 
President  of  the  Mclntyre  and  Tretheway  Mines,  and 
until  recently  a  very  active  member  of  the  Club. 

Mr.  Burton  read  a  letter  from  Mr.  Wills  Maclachlan. 
Secretary  of  the  Joint  Committee  of  Technical  Organ 
izations,  referring  to  the  work  to  be  undertaken  by 
that  committee,  the  primary  object  of  which  is  to  as- 
sist in  winning  the  war.  He  stated  that  cards  would 
shortly  be  sent  out  for  the  purpose  of  taking  a  census 
of  engineers,  and  he  urged  the  members  to  give  the 
desired  information  willingly  and  promptly.  Mr.  W.  A. 
Bucke  was  appointed  as  the  official  representative  of 
the  Engineers'  Club  on  the  Joint  Committee. 

Mr.  C.  H.  Heys,  Chairman  of  the  House  Committee, 
referred  to  the  increased  attendance  of  members  dur- 
ing the  past  year,  and  emphasized  the  necessity  of  new 
quarters  to  accommodate  the  increased  membership. 
He  referred  also  to  the  economies  in  the  purchase  of 
su])plies  and  in  the  operation  of  the  Club  which  had 
been  effected  chiefly  through  the  eft'orts  of  the  Sec- 
retary, Mr.  R.  B.  Wolsey. 

Seeking  New  Quarters 

In  response  to  a  question,  the  President  outlined 
some  of  the  work  that  had  been  done  in  the  direction 
of  securing  new  quarters,  and  expressed  the  belief  that 
in  a  couple  of  weeks  the  directors  would  have  a  propo- 
sition to  submit  to  the  members  which  would  meet 
Avith  their  approval,  and  which  would  provide  the  Club 
with  first-class  accommodation,  including  bedrooms. 
Although  the  annual  dinner  had  not  been  held  regular- 
ly since  the  outbreak  of  war,  it  was  decided  that,  in 
view  of  the  number  of  new  members  who  had  joined 
recently,  it  would  be  in  the  interest  of  the  Club  to 
have  a  dinner  this  year. 

Messrs.  W.  A.  Bucke,  C.  H.  Heys,  Arthur  Hewitt. 
T.  S.  Young  and  T.  D.  LeMay  were  elected  as  direc- 
tors to  fill  the  vacancies,  the  first  four  being  re- 
elected. 

On  motion  of  Mr.  Chipman  a  vote  of  thanks  was 
tendered  to  the  retiring  President,  Mr.  Bucke,  and  the 
directors  of  the  Club  for  the  manner  in  which  the  af- 
fan-s  of  the  Club  had  been  conducted  during  the  }-ear. 

Mr.  Heys  moved  a  vote  of  thanks  to  the  Secretary, 
which  was  enthusiastically  received.  The  directors 
recently  presented  Mr.  Wolsey  with  a  beautiful  gold 
watch,  suitably  engraved,  as  a  slight  token  of  their 
appreciation  of  his  work. 


February  7,  191^ 


THE   CONTRACT  RECORD 


119 


Heat  Transmission  Through  Window  Sash 

Results  of  Experiments  to  Determine  Relative  Heat  Losses  Through 
Single  and  Double   Glazed  Wood,   Steel  and  Hollow   Metal  Sa^h 


IN  the  industrial  plant  of  to-day,  where  .so  much 
emphasis  is  placed  upon  maximum  daylight,  tlie 
exterior  wall  surface  consists  princi])ally  of  win- 
dows, and  the  heat  loss  through  them  is  a  very 
important  matter.  Indeed,  there  may  be  a  question  in 
certain  plants  whether  the  window  area  is  not  carried 
to  excess — that  is,  beyond  a  point  where  increased  day- 
light warrants  the  increased  heat  loss.  In  the  absence 
of  any  authentic  data  on  the  relative  heat  loss  through 
single  and  double-glazed  wood,  steel,  and  hollow  metal 
sash,  experiments  were  carried  out  by  W.  S.  Brown, 
mider  the  direction  of  Arthur  N.  Sheldon,  the  results 
of  which  are  incorporated  in  a  paper  read  by  Mr.  Shel- 
don before  the  American  Society  of  Mechanical  Engi- 
neers, and  which  is  presented  herewith  in  abstracted 
form. 

Arrangement  of  Apparatus. 

The  test  apparatus  consisted  of  an  air-tight,  cork- 
covered,  wood  box,  one  side  of  which  w  as  closed  by  the 
sash  to  be  tested.  Care  was  taken  to  reduce  to  a  mini- 
mum the  leakage  around  the  sash  at  its  line  of  contact 
with  the  box.  An  electric  heater  in  the  bottom  of  the 
test  box  maintained  the  desired  temperature  difference 
between  inside  and  outside  air.  The  loss  of  heat  was 
computed  from  wattmeter  readings,  and  a  quantity  H — 
the  B.t.u.  transmitted  per  24  hours  per  square  foot  of 
exposed  surface  per  degree  difference  of  temperature — 
was  determined  for  each  type  of  sash.  Tests  Avere 
made  at  approximately  40  and  70  degrees  Fahrenheit 
temperature  dift'erence  under  conditions  closely  imitat- 
ing the  actual  in  practice.  Temperature  control  of  the 
air  surrounding  the  test  box  was  olitaiiud  by  means  of 
a  thermostatically-controlled  steam  radiator.  Constani 
room  temperature  was  desired  because  any  apprecialjle 
variation  of  this  temperature  would  materially  affect 
the  accuracy  of  the  results  on  account  of  the  tempera- 
ture lag  of  the  materials  of  which  the  ])ox  was  con- 
structed. 

Air  Circulation  Provided. 

Circulation  of  air  over  the  surface  of  tlie  sash  to  be 
tested  was  provided  by  means  of  two  12-inch  fans, 
placed  one  above  the  other,  4  feet  from  the  vertical 
centre  line  of  the  sash,  and  which  directed  air  currents 
against  the  sash  at  an  angle  of  30  degrees,  providing  a 
l)ositive  circulation  over  it.'  Baflle  boards  secured  pro- 
tection of  the  back  and  sides  of  the  box  from  air  cur- 
rents created  by  the  fans.  This  was  necessary  because 
the  heat  transmission  constants  for  the  box  alone  were 
o])tained  under  conditions  of  still  air.  The  humidity  of 
the  air  inside  the  test  box  was  kept  as  constant  "as  pos- 
sible throughout  the  series  of  tests  by  means  of  water- 
saturated  felt,  and  was  measured  by  means  of  a  wet- 
and-dry-bull)  hygrometer.  The  humidity  remained 
constant  durin.g  the  period  of  each  individual  test. 

In  order  to  determine  what  portion  of  the  total  heat 
was  conducted  through  the  sash  in  a  given  test  it  was 
necessary  to  subtract  from  the  total  the  amount  lost 
through  the  back,  sides,  top,  and  bottom  surfaces  of 
the  box.  The  latter  amount  was  ascertained  by  means 
of  "blank-run"  tests,  the  front  of  the  box  beings  cov- 
ered in  the  same  manner  and  with  the  same  materials 
as  the  other  surfaces.    The  mode  of  conducting  the 


test  was  similar  to  that  of  operating  the  sash  tests,  ex- 
cept that  the  fans  were  not  in  operation,  as  the  object 
was  to  obtain  the  rate  of  transmission  through  the  box 
and  covering  under  the  conditions  of  the  main  tests — 
that  is,  still  air  for  the  back,  sides,  top,  and  bottom. 

Tests  were  conducted  on  the  following  seven  sam- 
ples of  sash:  1,  single-glazed,  solid,  rolled  steel;  2, 
double-glazed,  solid,  rolled  steel,  with  ^-in.  air  space ; 
3,  double-glazed,  solid,  rolled  steel,  with  3/16-in.  air 
space;  4,  double-glazed  wood;  5,  single-glazed  wood; 
6,  double-glazed  hollow  metal;  and  7,  single-glazed, 
hollow  metal  sash. 

Comparative  Heat  Transmission  Rates. 

A  resume  of  the  comparative  heat-transmission 
rates  is  given  in  tables  1  and  2.  The  results  of  the 
tests  have  also  been  plotted  in  the  form  of  curves,  as 
shown.  It  is  shown  that  the  heat  loss  is  greater 
through  the  single-glazed  sash  than  through  the  dou- 
ble-glazed ;  that  it  is  greater  through  metal  than 
through  wooden  sash  ;  that  it  is  greater  through  solid 

36]  1  1  1  1  1  ^  ,  ,  ,  , 


40        50       60       70  80 


Degrees  Fahrenhei-H  ,  Heat  [iead 

Comparative  heat  transmission  rates  through  various  types 
of  sash. 

metal  than  through  hollow  metal  sash,  and  that  in 
double-glazed  sash  it  decreases  with  increased  air  spac- 
ing:  between  the  panes  of  glass.  From  the  curves  it 
will  be  noted  that  the  rate  of  transmission  increases 
with  the  heat  head  (temperature  difference  ])etween 
outside  and  inside  air),  and  that  there  is  a  greater  in- 
ci-ease,  or  steeper  curve,  for  the  single  than  the  double- 
glazed  sash. 

_  To  obtain  an  indication  of  the  paths  of  heat  trans- 
mission the  temperatures  of  the  glass  and  sash  bars 
were  taken  during  each  test.  It  vvas  found  that  for  a 
given  temperature  difference  the  solid  steel  sash  bars 
were  hotter  than  the  wooden  bars,  and  by  their  greater 
conductivity  constituted  a  direct  path  foi'  the  tra'nsmis- 
sion  of  heat  tp  the  outside  air.  The  hollow  metal  sash 
bars  were  cooler  than  the  solid  steel,  but  warmer  than 
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iIr'  wood.  liKlirectly,  a  fm  tluT  Iumi  lti>>  tlii  Mui;li  I  lie 
i^lass  itself,  in  tlu'  case  of  doulik'-^la/od  sash,  can  he 
laid  to  the  solid  steel  section.  Since  ilie  aniount  of 
lieat  li.>st  throuiili  a  given  pane  of  u;hiss  depends 
directly  npon  the  ditYerence  in  temperature  l)et\veen 
the  two  siiles,  it  is  evident  that  in  a  doul)le->;la/-cd  sash 
the  rate  of  heat  transmission  throu!.;h  the  lij^lits  ninsl 
increase  with  the  temperature  difference  helwcen  the 
air  space  and  the  outside  air.  The  tests  showed  that 
the  temperatnre  difference  hetween  the  air  in  the  ^4-in. 
air  space  of  the  steel  sash  and  the  outside  air  was  at 
least  20  per  cent,  hii^her  than  the  corresijondint^'  tem- 
perature ditYerence  in  a  wood  sash,  evidently  due  to  the 
etYect  on  the  enclosed  air  of  the  warmer  si  eel  sash  l)ars. 

Causes  and  Prevention  of  Condensation. 

Tests  were  also  conducted  to  determine  the  cause 
of  condensation  in  douhle-.L;la/.ed  sash  and  its  prc\-en- 

Table  1      H e.ii  Tr.iiismission  Rates  at  Approximately  40  Degrees  F.  Tem- 
perature Difference. 

s;     2b  ^  ' 

Sample.  -  •       5 «  •     t  v~    .53  s 

OS'S     g-^U  -2 

1.  Single  ■  glazed  solid 

steel   44.5       20.3       28.5       3G  None 

2.  Double-glazed  solid 
steel  —  Ji-inch  air 

space   37.4       20.4       20.5       .■!4  None 

3.  Double-glazed  solid 
steel  —  3 '16-in.  air 

spare   45.7       22. S       22.5       43    Very  slight   on  air- 

space side  of  one 
outside  pane  and  bo.K 
side  of  one  inside 
pane. 

4.  Double-glazed  wood 

— H-in.  airspace..    47.3       14.2       13.9       49  None 

5.  Single-glazed  wood    41.2       25.6       25.5       44    Hardly  noticeable 
ti.  Double-glazed  hol- 
low   metal — -34  in. 

air  space    43.9       15.4       15.2       54    On  air-space  side  of 

one   outside  pane 

7.  Single-glazed  hollow 

metal   4G.0       27.1       20.4       43  All 

Table  2.     Heat-Transmission  Rates  at  Approximately  70  Degrees  F.  Tem- 
perature Difference. 

-t;    n-:,    2^  ^ 

Sample.-  .  >^  g 

II     OS'S   s^ts   «s  -g 

.       <"       =2"-     2^-     «~  u 
1  Single-glazed  solid 
steel   7319      34.2       33.6      28  All 

2.  Double-glazed  solid 

steel— H-in.  air  space  76.8       21.8       21.6       29    Fifteen   outer  panes 

out  of  20  showed 
moisture  on  air- 
space side 

3.  Double-glazed  solid 
steel  —  3/16-in.  air 

space   76.0       24.2       24.0       30    One  outer  pane 

showed  moisture  on 
air-space  side;  one 
inner  pane  showed 
moisture  oh  box 
side.  Three  lights 
showed  both  the 
above. 

4.  'Double-  glazed 
wood  —  %-in.  air 

space   79.8       15.5       15.1       31  None 

.">.  Single-glazed  wood    67.6       28.0       29.3       29    Twelve  lights 
Ci.  Double-glazed  hol- 
low  metal  —  j4-in. 

air  space    75.6       16.6       16.4       36    On  air-space  side  of 

one  outside  pane 

7.  .Single-glazed  hol- 
low metal   77.7       .30.5       29.7       25  All 

*.\  test  upon  this  same  wood  sash  with  the  inside  panes  of  single-thick 
plain  glass  instead  of  double-thick  showed  an  increase  in  H  of  3  per  cent,  at 
70  degrees  F.  temperature  difference. 

tion.  Condensation  appeared  on  the  single-glazed  sasli 
when  its  temperature  was  low  enough  to  cool  the  air 
confined  within  the  test  box  below  the  dew  point.  The 
moisture  was  evident  on  the  inside  of  the  panes. 
Where  condensation  occurred  in  the  air  space  of  dou- 
ble-glazed sash,  it  was  always  on  the  outside  pane  of 
glass,  which,  of  course,  was  the  cooler  one.   The  wood 


sash  showed  no  internal  condensation,  init  in  the  two 
steel  sash  condensation  was  very  marked,  and  was  evi- 
dent in  ihc  hollow  metal  sample.  The  deposition  of 
moisture  seemed  to  follow  no  obvious  law,  occurring 
on  some  lights  and  not  on  others.  As  this  inconsistency 
was  most  pronounced  on  the  solid  steel  sash,  they 
were  selected  as  the  most  suitable  for  investigation. 
The  steel  sash,  with  a  ^i-in.  air  space,  was  chosen  for 
the  preliminary  tests,  experiments  being  also  con- 
ducted afterwards  on  the  hollow  metal  and  wood  sash 
to  verify  or  disprove  the  previous  conclusions. 

Holes  were  bored  through  each  of  several  of  the 
outer  panes  of  wire  glass,  of  which  some  had  and  some 
had  not  shown  condensation.  Smoke  was  then  blown 
into  the  various  air  spaces  through  these  holes  and 
leaks  to  the  outside  or  to  adjacent  air  spaces  carefully 
noted.  C  onsiderable  leakage  was  observed,  either  to 
adjacent  air  spaces  or  to  the  front  or  back  or  to 
a  combination  of  these.  It  was  observed  that  in 
lights  where  condensation  was  evident  the  greatest 
leakage  was  into  the  inside  of  the  box,  and  that  in 
those  lights  where  no  condensation  occurred  the  great- 
est leakage  was  to  the  air  outside  the  box.  Other  lights 
showed  serious  leaks  to  both  sides  and  to  adjacent  air 
s))aces  and  also  showed  condensation. 

Experimental  Conclusions. 

Following  this  clue,  the  entire  sash  was  reglazed 
and  holes  bored  in  seven  of  the  outer  panes,  and  in  five 
of  the  inner  panes,  thus  establishing  free  communica- 
tion either  to  the  external  cool  or  to  the  warmer  air  in- 
side the  test  box.  All  the  other  panes  were  carefully 
bedded  and  set  so  as  to  be  air-tight.  A  test  on  this 
sash  showed  the  following  results :  (a)  Lights  in  which 
the  air  space  opened  to  the  outside  or  cooler  air  only 
showed  no  condensation ;  (b)  lights  in  which  the  air 
space  opened  to  the  warm  air  inside  the  test  box 
showed  much  condensation.  The  sash  was  reversed, 
with  its  outer  side  toward  the  interior  of  the  test  box, 
and  the  above  results  Avere  confirmed. 

The  explanation  is  that  changes  in  temperature  on 
either  side  of  the  sash  cause  corresponding,  though  less 
marked,  changes  in  the  temperature  of  the  air  space. 
The  pressure  of  the  combined  air,  therefore,  becomes 
more  or  less  atmospheric  pressure,  and  air  is  corre- 
spondingly either  forced  out  of  or  admitted  through 
the  drilled  holes,  and,  if  a  temperature  difference  is 
alternately  increased  and  decreased,  a  "breathing" 
action  obtains  in  the  air  space.  A  similar  action  occurs 
through  leaks  in  actual  practice,  and  is  due  to  daily 
variations  in  temperature  and  the  longer  seasonal 
changes.  Air  entering  an  opening  of  this  kind  from  the 
inside,  coming  as  it  does  from  the  warm  interior  of  the 
test  box  or  building,  becomes  chilled  and  its  relative 
humidity  correspondingly  increased,  condensation 
necessarily  appearing  if  the  cooling  is  carried  on  below 
the  dew  point.  "Breathing,"  ov  a  repetition  of  this 
process,  necessarily  results  in  a  gradual  accumulation 
of  condensation.  Conversely,  air  entering  an  opening 
of  this  kind  from  the  outside  becomes  heated,  and  its 
relative  humidity  correspondingly  decreased,  making 
impossible  the  precipitation  of  any  moisture. 

The  double-glazed  wood  sash,  when  tested  in  the 
same  manner,  show?ed  no  traces  of  condensation  in  any 
of  the  air  spaces. 

A  Suggested  Remedy. 

These  experiments  indicate  that  condensation  in 
the  air  space  of  double-glazed  sash  can  be  eliminated 
almost  entirely  by  connecting  the  air  space  directly  to 
Ihe  outside  air  and  at  the  same  time  effectively  sealing 
it  from  the  entrance  of  the  warm  air  within  the  build- 
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ing.  It  is  suggested  that  the  openings  should  be  very 
small,  equivalent,  say,  to  a  %-m.  hole,  designed  merely 
for  a  communication  between  the  internal  air  space 
and  the  outside  air  during  temperature  changes.  This 
"breathing  hole"  should  be  protected  from  the  weather 
and  dirt.  Its  location  seems  to  be  immaterial  from  the 
standpoint  of  elimination  of  condensation,  but  a  consid- 
eration of  heat  economy  would  indicate  that  the  bot- 
tom of  the  light  is  preferable.    Whether  or  not,  as  a 


practical  problem,  this  method  can  be  applied  to  seal 
the  inside  panes  of  double-glazed  steel  sash,  and  leave 
an  opening  in  the  outside  panes,  is  worthy  of  the  care- 
ful consideration  of  steel  sash  manufacturers.  The  re- 
sults of  these  tests  should  not  be  construed  as  indicat- 
ing that  double-glazed  wood  sash  never  show  interior 
condensation,  but  merely  that  they  are  superior  to  steel 
and  hollow  metal  sash  in  this  respect  in  the  present 
stage  of  development  of  the  latter  types. 


The  Necessity  for  Adequate  Methods  of 
Waterproofing  in  Road  Construction 


By  C   J.  Morrison* 


IN  order  to  fulfill  their  requirements,  roads  must  be 
waterproof,  so  as  to  protect  them  from  the  flowing, 
undermining,  and  penetration  of  water.  The  prin- 
ciples of  waterproofing  are  simple,  but  are  neglect- 
ed, with  the  result  that  roads — and  often  expensive 
roads— deteriorate  and  become  absolutely  ruined  and 
useless  through  a  lack  of  the  appreciation  of  the  neces- 
sity of  adequate  protection  from  the  efifects  of  water. 
The  comparative  costs  of  construction  and  mainten- 
ance show  that  at  the  end  of  five  \  ears  the  total  cost  of 
a  non-waterproof  road  and  a  semi-waterproof  road  are 
about  equal,  but  the  former  is  in  very  bad  condition, 
while  the  latter  shows  little  deterioration.  Similar 
comparisons  for  waterproof  roads  are  not  yet  avail- 
able. In  this  article,  which  is  adapted  from  a  paper 
prepared  by  the  writer  for  presentation  to  the  Ameri- 
can Society  for  the  Advancement  of  Science,  the  neces- 
sity for  adequate  methods  of  waterpn  ^  .fin-  is  ronsid- 
ered  and  the  means  of  securing  walci  [)1mm1  (inalities 
are  outlined  for  five  general  con'dilions  of  road  con- 
struction. Each  condition  requires  a  different  method 
of  treatment,  dependent  on  location  of  drains,  con- 
struction of  road,  and  treatment  of  surface. 

A  diligent  search  for  a  clear  statement  of  the  pro- 
blem of  road  construction  revealed  nothing  better  than 
the  words  of  Dr.  H  S.  Haleshaw  and  Prof.  Douglas 
Mackenzie,  and  we  have  therefore  taken  the  liberty  of 
using  a  portion  of  their  paper  read  before  the  Royal 
Society  of  Arts  as  an  introduction  to  this  article. 

Road  Considered  as  Element  of  Machine. 

There  is  only  one  really  sound  way  of  approaching 
the  problem  of  road  construction,  and  that  is  to  regard 
the  road  as  one  element  of  a  mechanical  contrivance, 
of  which  the  wheel  is  the  other  element.  This  aspect 
of  the  matter  seems  too  often  to  be  entirely  overlooked. 
Inventors  of  a  wheel  and  the  makers  of  a  road  respec- 
tively too  often  treat  their  part  of  the  problem  without 
reference  to  the  other  part,  whereas  these  parts  are 
only  two  halves  of  a  whole. 

More  than  forty  years  ago  there  was  translated 
from  the  German,  by  Sir  Alexander  Kennedy,  the  "Kui- 
ematics  of  Machinery,"  of  Prof.  Reuleaux,  and  in  that 
work  for  the  first  time  the  true  conception  of  a  ma- 
chine was  set  forth.  We  now  realize  that  the  action  of 
a  rope  on  a  pullev,  water  in  a  hydraulic  system,  or  ii 
wheel  on  a  road,  might  be  considered  as  much  cases  of 
mechanical  action  as  that  of  two  tooth  wheels  working 
in  contact  with  each  other.  It  "was  trulv  said  in  the 
above  work:  "A  machine  may  be  perfect,  or  niay  con- 
lahi  more  or  fewer  imperfections;  it  approaches  per- 
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lection  just  in  proportion  as  it  corresponds  to  what  we 
have  recognized  as  its  special  object — the  special  end 
for  which  it  has  been  constructed." 

Special  Purpose  of  Roads. 

Now  the  special  end  for  which  two  elements  in  the 
case  of  a  pair  (a  higher  pair,  as  it  is  called  in  the  case 
of  rolling  contact),  viz.,  the  wheel  and  the  road  are 
designed — is  that  they  may  run  smoothly  and  in  con- 
tact with  each  other,  resisting  considerable  material 
I>ressures  without  permanent  deformation  and  without 
undue  wear  or  loss  of  energy. 

The  ideal  condition  of  things  is  obviously  that  in 
which  a  perfectly  hard  and  perfectly  circular  wheel 
runs  on  a  perfectly  hard  and  level  road.  It  might  be 
said,  therefore,  that  a  steel  wheel  and  a  steel  road 
would  be  suital)le,  as  in  the  case  of  railway  practice. 


CG  Natural  Gaouito 

D  (rl/TTCftS 


Fig.  1— Drainage  arrangements  for  a  road  on  level  ground. 

As  a  matter  of  fact,  quite  apart  from  the  practical  ques- 
lion  of  the  cost  of  such  a  road,  there  are  questions  of 
adhesion,  in  the  matter  of  gradients  as  well  as  steering, 
that  make  a  metal  road  quite  out  of  the  question.  As- 
suming, then,  that  a  really  hard  road  cannot  be  ob- 
tained, it  may  be  at  once  said  that  if  a  moderately  hard 
road  could  be  kept  level  and  entirely  free  from  all  un- 
evenness  of  surface  there  could  be  nothing  better  than 
a  truly,  circular  metal  wheel,  and  such  a  wheel,  being 
cheap  and  dt'rable,  would  doubtless  be  universally  em- 
ployed. 

Ideal  Road  Impossible. 

However,  a  thing  so  desirab'le  as  a  truly  level  sur- 
face is  exactly  what  it  is  impossible  to  maintain,  and  it 
is  in  order  to  mitigate  the  shocks  caused  by  the  ten- 
dency to  deflect  a  vehicle  from  its  movement  in  a 
straight  course  that  yielding  material,  such  as  solid 
rubber  or  pneumatic  tires  are  employed  on  tlie  peri- 
phery of  a  wlieel.  This  soft  material  cannot  be  used 
without  i)a\  ing  the  penalty,  not  merely  of  wearing  the 
wheel.  1)111  of  wearing  the  road  itself,  and,  as  a  matter 
of  fact,  inasmuch  as  the  contact  between  the  wheel  and 
I  he  road  departs  from  a  point  in  the  side  elevation,  or 
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a  line  loi^kcd  at  in  i)laii,  l)y  so  niucli  is  wiar  hclwccn 
the  surface  in  contact  introduced. 

In  tlic  next  i)lace,  consider  what  i;i>cs  on  bencalli 
the  snrface.  If  the  road  is  not  hard,  then  a  certain 
amount  of  deforniatictn  must  take  i)lacc. 

The  injury  done  hy  tliis  deformation  will  depend 
oil  two  things : 

1.  The  depth  to  which  it  extends. 

2.  The  extent  of  permanent  disintei^ralioii  of  the 
internal  snhstance  of  the  road. 

It  is,  therefore,  obvious  that,  l)oth  as  far  as  the  sm'- 
face  is  concerned  and  also  the  body  of  the  road,  what  is 
required  is  a  hard,  strong  substance  wdiich  presents 
i^reat  resistance  to  wear,  deformation,  and  disintegra- 
tion. If  it  is  impossible,  on  account  of  expense,  to  make 
the  whole  of  a  road  of  such  material,  then  the  surface 
of  the  road  shoidd  be  of  such  material,  and  the  body 
of  the  road  should  be  bound  or  cemented  tof^ether  witli 
such  material. 

Necessity  for  Waterproofing. 

In  anv  case,  as  the  road  is  exposed  to  the  action  of 
the  weather,  one  of  the  very  first  conditions  of  its 
efficiencA*  is  that  it  must  be  waterproof,  and  that  the 
snrface  must  be  sufficiently  hard  to  prevent  the  forma- 
tion of  mud  in  wet  weather  and  dust  in  dry  weather. 

The  term  "waterproof"  is  used  here  in  the  broad 
sense.  mcaniniL;"  both  the  protection  of  the  road  from 


Fig.  2— Method  of  draining  a  road  in  a  cut. 

water  and  the  renderinj^r  of  the  road  itself  impervious 
to  water. 

Roads  must  be  waterproofed  so  as  to*  iM  event  dam- 
age from  abrasion,  from  undermining,  from  foreign 
substances  being  w'ashed  on  them,  and  from  water 
penetrating  the  mass  of  the  road.  Although  water  is 
one  of  the  worst  enemies  of  the  roads,  the  fact  seems 
to  have  been  given  little  attention,  and,  as  a  result,  the 
cost  of  maintenance  has  increased  enormously  Pos- 
sibly the  condition  is  due  chicHy  to  the  deplorable  fact 
that  road-building  has  been  largely  in  the  hands  of 
politicians  and  contractors  instead  of  engineers. 

Last  winter  hundreds  of  miles  of  roads  were  ruined 
because  they  were  not  waterproof.-  Water  penetrated 
the  body  of  the  roads  and  froze.  The  result  was  up- 
heavals and  disintegration.  Even  the  most  elementary 
principles  of  waterproofing  have  been  neglected. 

Conditions  Met  in  Construction. 

As  the  elementary  principles  of  waterproofing  have 
been  so  completely  neglected,  it  may  not  be  amiss  to 
describe  them.  Roads  are  built  under  five  general  con- 
ditions and  combinations  of  these  conditions.  The 
general  conditions  are:  (1)  On  level  ground;  (2)  on 
inclined  ground;  (3)  in  cuts;  (4)  on  embankments; 
(5)  on  the  side  of  slopes. 

Roads  on  Level  Ground. 
A  road  built  on  level  ground  can  be  very  easily 
waterproofed  by  building  it  slightly  above  the  general 
elevation,  by  giving  it  a  crown  sufficient  to  cause  any 
water  to  flow,  by  providing  ample  gutters  on  each  side, 


by  la3'ing  sufficient  underdrains,  and  by  applying  a  sur- 
face which  is  imi)ervious  to  water.  This  method  of 
construction  is  shown  as  Fig.  L  At  frequent  intervals 
trenches  or  drains  should  be  ])rovided  to  carry  ofif  the 
water  from  the  gutters. 

Although  it  is  so  simple  and  inexpensive  to  pro- 
perly waterproof  a  road  built  on  level  ground,  the  pre- 
caution is  often  neglected. 

Roads  On  Inclined  Ground. 

The  conditions  usually  met  on  inclined  ground  are 
praclicallv  the  same  as  on  the  level,  and  construction 
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Fig.  3— Road  constructed  on  an  embankment.  Protection  from  water. 

would  be  the  same.  However,  great  care  should  oe 
taken  to  provide  adequate  drainage  to  carry  ofif  the 
water  at  the  foot  of  the  incline,  and  it  is  particularly 
important  at  this  point  that  the  surface  be  waterproof. 
Many  roads  have  been  ruined  by  failure  to  meet  these 
simple  requirements. 

Road  in  Cut. 

Roads  built  in  cuts  are  probably  the  hardest  to  pro- 
tect from  flowing  water,  and  there  is  therefore  all  the 
more  necessity  for  a  hard  surface  and  integral  water- 
proofing Fig.  2  shows  the  general  method  of  protect- 
ing a  road  in  a  cut,  and  is  so  elementary  that  no  com- 
ment seems  necessary.  Although  so  elementar}^  the 
methods  are  quite  generally  neglected. 

Roads  on  Embankment. 

Roads  on  embankments  seldom  cause  trouble  if  the 
most  elementary  principles  are  observed.  These  prin- 
ciples are  shown  in  Fig.  3.  The  two  salient  features 
are  to  build  the  road  so  that  it  is  integrally  waterproof 
and  so  that  the  embankment  is  protected  from  flowing 
water. 

Road  on  Side  of  Slope. 

Roads  on  the  sides  of  slopes  should  be  water- 
proofed in  the  same  luanner  as  roads  in  cuts,  with  the 
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Fig.  4— Drainage  principles  for  a  road  on  the  side  of  a  slope. 

exception  that  protection  from  flowing  water  is  neces- 
sary only  on  one  side.  In  both  cases  the  road  it.self 
should  be  integrally  waterproofed,  as  in  Fig.  4. 

In  view  of  the  object  lessons  continually  before  all 
users  of  the  roads,  it  seems  that  waterproofing  cannot 
l)e  neglected  much  longer.  Ruined  roads  can  no  long- 
er be  explained  by  the  one  word,  "automobile,"'  but 
jiUJSt  be  charged  to  the  fundamental  causes. 

Jf  further  proof  is  necessary,  it  may  be  foinid  in  the 
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official  reports  from  various  states.  However,  these 
reports  cover  only  non-waterproof  and  semi-water- 
proof roads.  Tiioroughly  waterproof  roads  have  been 
constructed  only  experimentally  and  by  private  con- 
cerns. 

( )ne  state  reports  less  money  spent  in  maintenance 
over  a  greater  mileage  due  to  concrete  roads.  Another 
has  discovered  that  a  macadam  and  a  concrete  road 
have  cost  the  same  amount  at  the  end  of  five  year,-., 
and  that  the  macadam  is  ruined  while  the  concrete  is 
still  good.    Other  states  substantiate  these  claims. 

Conclusion. 

h'or  the  vast  sums  of  money  that  are  being  spent 
}  early  on  our  highways  entirely  too  large  a  percentage 
has  been  wasted.  The  trend  toward  concrete  roads  is 
the  first  step  in  the  direction  of  permanently  good 
roads.  These  meet  best  the  requirements  for  strength 
and  surface.  But  even  the  yew  best  material  available 
cannot  withstand  the  destructi\  e  effect  of  water. 

Publicity  can  do  much  to  educate  the  public  into 
realizing  the  necessity  of  properly  protecting  its  in- 
vestment in  roads  by  protecting-  the  roads  themselves, 
i'roper  drainage  solves  a  large  part  of  the  problem. 

There  remains  only  the  problem  of  so  treating  the 
material  of  the  road  either  in  the  topping  or  through- 
out the  mass  that  it  will  be  impervious  to  water. 

A  great  many  test  sections  of  roads  have  been  and 
are  being  laid,  but  up  to  the  present  time  no  practical 
method  has  been  demonstrated  by  which  this  effect 
can  be  produced.  There  is  little  doubt  but  that  such  a 
road  can  and  will  be  constructed  in  the  near  future,  for 
much  time  and  attention  is  being  devoted  to  its  accom- 
plishment. 


Stoplogs  vs.  Steel  Gates  for  Lasalle  Bridge 
and  Dam  Contract,  Montreal 

A CONTROVERSY  ,has  arisen  in  Montreal  over 
stoplogs  vs.  gates  in  connection  with  the  La- 
salle bridge  and  dam  contract.  This  was 
awarded  to  Mr.  T.  0'Sulli\  an,  who  is  desirou.-i 
of  withdrawing  from  it  provided  he  be  compensated 
f(jr  the  work  done  and  material  on  the  ground.  It 
appears  that  Messrs.  M.  J-  Butler  and  Percival  Si. 
(^leorge  were  consulted  as  to  the  plans.  They  recom- 
mended an  alternative  plan,  substituting  stoplogs  for 
the  steel  sluice  gates;  further,  that  the  breast  wall 
should  be  materially  increased  in  thickness,  and  a 
much  heavier  floor,  paved  with  granite,  for  the  sluice 
way,  be  provided.  If  the  latter  alterations  were  carried 
out,  the  engineers  agreed  that  the  plans,  although 
costly,  would  be  safe.  Messrs.  Butler  and  St.  George 
suggested  that  bids  be  asked  on  the  alternative  plans, 
and,  with  the  substitution  of  stoplogs,  estimated  a  con- 
siderable saving  in  cost.  This  was  not  done,  as  Mr. 
Mercier,  the  chief  engineer  of  the  city,  did  not  ai)prove 
of  the  alternative  plans. 

City  Engineer  Commends  Steel  Gates. 
Mr.  P.  Mercier  defends  the  steel  gates,  and  denies 
that  the  saving  would  ])e  as  great  as  estimated  by  the 
consulting  engineers.  In  his  opinion  the  stoplog  sys- 
stem  was  objectionable  for  several  reasons.  The  water 
would  be  held  back,  it  is  true,  but  not  so  easily  con- 
trolled as  by  the  steel  sluices.  The  logs  would  be 
clumsy  things  to  put  into  position,  and  they  would  re- 
(piire  the  labor  of  six  men.  as  contrasted  with  the  two 
men  for  the  steel  gates.  Mr.  Mercier  estimates  that 
the  wages  of  the  four  extra  men,  supposing  they  were 
needed  for  fifty  days  of  the  year,  would  represent  an 
(iiitlav  of  $500,  or  a  capitalized  amount  of  $10,000, 


The  chief  engineer  also  estimates  that  200  logs  22 
feet  long  saw^d  into  limber  12  x  15  inches  would  be 
required  for  the  purpose.  These  timbers  would  have 
to  be  thawed  free  from  ice  and  snow,  and  then,  aftei 
holes  had  been  cut  in  the  ice-covered  intake,  they  could 
l)e  placed  slowly  in  position,  all  of  which  labor  would 
be  eliminated  if  steel  sluice  g^ates  were  used. 

In  concluding  his  report  the  chief  engineer  declares ; 
"A  project  was  submitted  to  you,  the  estimated  cost  oi 
wliich  was  v$242,000,  and  I  was  asked  to  adopt  another 
plan,  the  estimated  cost  of  the  construction  being 
$220,000,  the  operation  of  which  would  require  a  capi- 
tal expense  of  $10,000  more,  without  being  as  advan- 
tageous as  the  other.  These  remarks  were  communi- 
cated to  Controller  Cote,  and  I  advised  him  to  adhere 
to  the  proposition  of  your  engineers,  as  I  considered  it 
to  be  preferable." 

Stoplogs  Would  Effect  a  Saving. 

Messrs.  Butler  and  St.  George  have  replied  to  this 
report.  They  state  in  the  course  of  their  letter:  "With 
regard  to  the  city  engineer's  comments  on  the  use  ot 
stoplogs  vs.  gates,  they  are  certainly  prevailing  all  over 
this  country  and  the  United  States.  We  may  say  that 
there  are  very  few  Stone}'  sluices  to  be  found  on 
hydraulic  work  in  this  country,  but  there  are  innumer- 
able examples  of  the  stoplogs  doing  much  more  diffi- 
cult work  than  is  required  at  this  particular  place. 
The  comments  as  to  added  labor,  etc.,  being  required, 
and  the  absurd  capitalization  of  same,  would  l)e  ridicu- 
lous if  it  were  not  that  it  is  used  to  justify  waste.  Once 
the  aqueduct  is  filled  with  water  and  put  into  use,  the 
stoplog^s  raised  and  piled  under  shelter,  as  is  usual, 
never  again  in  all  probability  would  it  be  found  neces- 
sary to  handle  same,  except  in  the  case  of  a  possible 
disaster  to  the  works,  in  which  case  they  could  very 
quickly  be  put  into  ])lace.  Whatever  possible  advan- 
tages in  manipulation  that  might  be  construed  in  favor 
of  the  Stoney  sluices  over  the  stoplogs  cannot  apply  to 
this  case,  and  is  only  applicable  to  places  such  as 
canals  to  regulate  the  quantity  of  water  admitted.  Our 
estimate  of  saving  to  be  had  was  based  on  comparative 
estimates  of  cost  and  not  on  the  figures  made  by  the 
successful  tenderer.  Our  recommenda^^ion  to  ask  for 
alternative  bids  was  not  acted  upon.  Had  it  been  done 
this  commiuiication  would  not  be  necessarv.  " 


Present  Practice  and  Regulations  Pertaining 
to  Pavement  Openings 

PRESENT  Practice  and  Regulations  Pertaining" 
to  Pavement  Openings,"  was  the  subject  of  a 
])a]:)er  ])resented  at  a  meeting  of  the  Citizens' 
Street  Traffic  Committee  of  Greater  New 
Yoi'k  by  I'rofcssor  Arthur  H.  Blanchard.  In  this  i)a- 
|)er  the  author  outlines  the  attempts  made  to  regulate 
the  cutting  of  street  openings  in  many  municipalities 
and  draws  conclusions  from  observations  of  current 
])ractice  that  will  be  applicable  to  the  general  condi- 
tions obtaining-  in  most  municipalities.  In  the  Con- 
tract Record  of  /Vugust  30.  1916,  under  the  caption, 
"The  Street  Opening  Evil,"  editorial  comment  was 
made  on  the  perplexing  nature  of  this  problem  and 
the  need  of  more  efficient  administration  and  urgnniza- 
tion  in  this  regard. 

Great  Variation  in  Administration 

I  ho  ])rcsent  unsatisfactory  status  of  pavement 
openings  in  many  municipalities  is  due  to  one  or  more 
of  the  following  contributing  causes:  (1)  Lack  of  cen- 
tralized administration;  (2)  inadequate  supervision  by 
highway  dcpartinents ;  (3)  utilization  of  inefficient  or- 


I  111'    CON  IRA  el  KI'.CORD 


^aiii/  aUon>  ami  iiK'tluHls  iov  Ijaokt'iUitiii  trendies,  mak- 
ing temporary  surface  repairs,  ami  final  rei)laoemeiit  of 
artificial  foiimlatiitns  ami  pavements. 

Present  practice  in  ailmiiiistration  and  organiza- 
tion governing  )>avement  oi)enings  varies  from  abso 
lutcly  no  control  by  a  city  official  to  a  thoroughly  or 
ganizeil  ailministration.  Much  trouble  is  caused  by 
lack  of  knowledge  of  sub-surface  structures.  In  the 
majority  of  municipalities  a  few  attemiHs  have  been 
made  to  remedy  this  situation  i)y  reciuiring  owners  of 
sub-surface  i)ipes  and  mains  to  file  plans  of  their  loca- 
tion. Practically  all  cities  of  any  size  require  some 
sort  of  permit  for  making  a  pavement  opening.  In 
many  cases,  however,  the  securing  of  a  permit  is  a 
mere  formality  and  exercises  no  efFectivc  control  over 
the  situation.  The  amount  of  deposit  required  with 
a  permit  \aries  to  a  remarkable  degree,  a  few  places 
adopting  the  logical  basis  of  charging  the  cost  of  re- 
pairing plus  a  certain  percentage  for  inspection  and 
other  overhead  charges. 

Great  variation  is  found  with  reference  to  making 
repairs  of  openings  by  city  departments,  contractors 
or  public  utility  companies.  In  some  cases  all  repair 
work  is  done  by  the  permittee.  Many  municipalities 
allow  the  permittee  to  open  and  backfill,  the  city  de- 
partment constructing  the  artificial  foundations  and 
pavements.  In  a  few  instances  the  city  does  all  the 
work  with  exi)ericnced  men,  the  result  being  that  open- 
ings are  repaired  in  an  efficient  manner  and  very  little 
trouble  results  thereafter. 

Based  on  observations  of  practice  in  many  cities 
throughout  .America  and  Europe,  Professor  Blanchard 
submits  the  f<^llowing  conclusions  as  applicable  to 
general  conditions  found  in  most  cities. 

Administration  and  Organization 
Pavement  openings  should  be  absolutely  under  the 
control  of  the  chief  of  the  Roadway  Department;  all 
persons,  corporations,  and  other  city  departments  be- 
ing required  to  secure  permits  from  the  highway  de- 
partment prior  to  making  openings  in  pavements,  ex- 
cej)t  where  emergency  conditions  require  such  o])en- 
ings  to  be  made  in  the  interests  of  public  lualth  and 
welfare. 

Notices  should  be  advertised,  posted,  and  seat  to 
all  interested  parties,  giving  ample  warning  in  cases 
where  streets  are  to  be  paved  or  repaved  and  contain- 
ing the  provision  that  charges  to  the  permittee  will 
cover  cost  of  backfilling  but  not  artificial  foundations 
and  pavements.  The  practice  of  not  allowing  pave- 
ment openings  to  be  made  within  a  certain  period  after 
a  pavement  is  laid  is  believed  not  to  be  in  the  interest 
of  public  progress,  and  is  unnecessary  if  the  notice 
advocated  is  given  and  efificient  methods  of  control, 
backfilling  and  repaving  are  adopted. 

Plans  of  sub-surface  structures  on  all  streets  should 
be  compiled  and  permits  should  be  granted  only  after 
accurate  and  detailed  information  has  been  filed  per- 
taining to  all  details  of  sub-structures  in  connection 
with  the  given  pavement  opening. 

Deposits  should  be  required  covering  cost  of  back- 
filling, reconstructing  artificial  foundations  and  repav- 
ing, which  should  be  based  on  a  schedule  of  rates  de- 
pendent upon  the  character  of  backfilling,  type  of  artifi- 
cial foundation,  kind  of  pavement  and  yardage  of  the 
several  items.  An  adequate  percentage  should  be  ad- 
ded to  the  cost  of  the  above  items  to  cover  supervision 
and  other  overhead  charges. 

After  a  permit  has  been  granted  excavation  should 
be  made  by  the  permittee,  and  backfilling  and  repay- 
ing done  under  the  supervision  of  engineers  of  the 
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highway  department  and  by  a  flying  squadron  of  ex- 
perienced men  in  the  employ  of  the  department. 

Backfilling  and  Artificial  Foundations 

-Ml  material  excavated,  except  rock,  should  be  re- 
placed in  the  trench  and,  in  the  process  of  backfilling, 
the  material  should  be  thoroughly  compacted  by  hand 
or  mechanical  tampers  or  with  the  aid  of  water  used 
sparingly,  dependent  upon  the  character  of  soil  and 
kind  of  pipes.  The  wise  saying  of  an  old  road  fore- 
man,,that  two  tampers  are  required  for  every  shoveler 
in  order  to  secure  satisfactory  compaction,  should  be 
borne  in  mind  in  organizing  the  flying  squadron  of  ex- 
])erienced  laborers. 

Except  in  the  case  of  waterbonnd  gravel  and  broken 
stone  roads,  cement-concrete  foundations  over  trenches 
sliould  be  constructed  and  such  foundations  .should 
extend  six  inches  beyond  each  side  of  the  trench  and 
have  a  depth  of  not  less  than  eight  inches.  If  the 
methods  outlined  above  are  adopted,  it  is  not  neces- 
sary to  postpone  repaving  provided  climatic  conditions 
are  satisfactory  for  such  work. 

If  temporary  repaving  is,  for  any  reason,  neces- 
sary, it  is  recommended  that  the  backfilling,  as  above 
outlined,  be  carried  to  the  elevation  of  the  top  of  the 
artificial  foundation  and  that  such  materials  as  small 
stone  blocks,  paving  bricks  laid  flat,  asphalt  block 
seconds,  or  hot  or  cold  bituminous  concrete  should  be 
used  for  a  temporary  wearing  course. 

Repaving 

In  the  process  of  repaving,  it  is  recommended  that 
the  old  pavement  be  cut  back  three  inches  on  each 
side  of  the  new  cement-concrete  foundation.  The 
adoption  of  this  plan  will  eliminate  planes  of  weakness 
and  will  ensure  the  practicability  of  making  an  effici- 
ent bond  wnth  the  old  pavement. 

Sidewalks 

The  ground  beneath  sidewalks  in  municipalities 
should  be  kept  clear  of  vaults  and  other  accessories 
of  buildings.  The  space  tinder  sidew^alks  should  be 
reserved  for  the  possible  future  installation  of  pipe 
systems  which  would  relieve  present  congestion  of 
sub-surface  structures  in  the  carriageway  and  reduce 
the  number  of  openings  made  in  pavements. 

Timber  in  Pier  and  Wharf 
Construction 

UNDER  the  above  title,  the  National  Lumber 
Manufacturers'  Association  have  issued  a  bul- 
letin giving  a  statement  of  facts  and  summary 
of  data  in  regard  to  the  use  of  timber  in  water- 
front structures,  together  with  testimony  from  experi- 
enced engineers  who  have  compared  its  fitness,  dur- 
ability, and  cost,  with  concrete  in  similar  cases.  This 
bulletin,  of  course,  presents  the  case  from  the  point  of 
view  of  the  lumber  manufacturer,  but  is  abstracted 
here  as  being  of  interest : 

A  consideration  of  proper  pier  construction  divides 
itself  logically  in  four  general  headings,  namely: 

1.  Fitness  of  the  material  under  consideration. 

2.  Comparative  cost. , 

3.  Durability. 

4.  Is  permanence  the  controlling  factor? 

Fitness  of  the  Material  Under  Consideration 

The  cjuestion  of  the  fitness  of  timber  for  use  in 
])iers  and  wharves  is  one  which  is  agreed  upon  b} 
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])ractically  every  engineer  having  experience  in  this 
h'ne  of  work.  No  other  material  can  be  handled  so 
easily  during  construction  or  adapted  to  so  many  var- 
ied purposes  as  timl)er.  No  other  material  will  per- 
mit such  easy  and  rapid  changes  in  water-front  struc- 
tures-, as  the  increase  in  commerce  demands  growth  in 
harbor  facilities.  Timber  easily  excels  in  the  lack  of 
damage  to  shipping  which  may  be  in  contact  with  the 
sides  of  piers  or  wharves,  as  in  the  case  of  vessels 
or  steamers  approaching  or  moored  to  a  pier. 

Comparative  Cost 

Comparative  cost  depends  somewhat  on  Icjcal  con- 
ditions, but  as  a  general  proposition  timber  ])iers  cost 
one-third  to  one-half  as  much  as  concrete  piers. 

The  annual  cost,  which  after  all  is  the  important 
consideration,  is  approximately  the  same  for  both  types 
(a  fact  not  generally  known)  as  brought  out  in  detail 
])y  Mr.  Jerome  Newman,  Chief  Engineer,  State  Board 
of  Harbor  Commissioners,  San  Francisco,  Cal.,  in  data 
below. 

Durability 

Durability  of  timber  for  pier  construction  is  de- 
pendent entirely  on  the  selection  of  suitable  kinds  and 
grades  and  on  proper  precaution  to  prevent  its  de- 
cay. The  efficacy  of  creosoting  timber  to  prevent  its 
decay  or  its  destruction  by  marine  borers  is  well  estab- 
lished. There  are  many  examples  of  the  durability  of 
properly  creosoted  timber  ]jiers,  one  of  the  most  strik- 
ing of  which  is  the  F\6r  No.  6  of  the  Chesapeake  and 
Ohio,  at  Newport  News,  Va.,  erected  in  1883,  two 
hundred  feet  by  eight  himdred  feet,  built  on  four 
thousand  creosoted  wood  piles.  Timber  was  treated 
with  twelve  pounds  of  creosote  oil  per  cubic  foot.  It 
stands  in  water  infested  with  teredo,  where  imtreated 
timber  is  destroyed  in  two  years  and  less.  Examina- 
tion in  1915  found  original  timbers  in  use  and  in  ex- 
cellent condition,  after  32  years  in  service. 

Is  Permanence  the  Controlling  Factor? 

Many  arguments  have  been  made  in  favor  of  can 
crete  pier  construction,  all  of  which  are  based  on  the 
fimdamental  idea  of  permanence.  Setting  aside  any 
(questions  as  to  the  permanence  of  concrete  for  this 
l)urpose,  and  there  are  man}^  there  yet  remains  the 
vital  question:  Should  ])ermanence  be  the  controlling- 
factor?  Especially  is  this  question  of  importance 
when  river  or  lake  front  development  is  considered. 

Mr.  Charles  W.  Staniford,  M.  Am.  Soc.  C.  E.,  stated 
in  a  discussion  of  this  question  : 

"The  old  wooden  pier,  as  built  in  New  York  Harbor 
up  to  ten  years  ago,  because  it  was  easily  removed 
and  reconstructed,  was  one  of  the  greatest  factors  in 
developing  the  harbor  facilities.  Instead  of  the  ship- 
])ing  being  compelled  to  adapt  itself  to  the  location 
and  operation  of  massive  permanent  structures  located 
along  the  water-front,  as  in  English  and  Continental 
harbors,  where  there  are  stone  quays  and  piers,  the 
structures  for  berthing  vessels  and  taking  care  of 
cargoes  in  New  York  Harbor  were  located  to  meet  the 
conditions  of  shipping  as  these  conditions  developed 
and  increased  facilities  were  required." 

Fully  developed  harbors,  such  as  obtain  in  Eurojje, 
may  well  consider  the  building  of  permanent  piers  and 
wharves.  The  state  of  the  development  of  harbors  in 
this  country,  however,  will  not  justify  such  construc- 
tion. 

Timber  Construction  Elastic 

Discussing  modern  pier  construction  in  New  York 
Harbor,  Mr.  Charles  W.  Staniford,  chief  engineer,  D<-- 
partment  of  Docks  and  Ferries,  New  York,  states:  "The 


wooden  pier,  consisting  of  a  timber  deck  and  floor 
system  supported  by  timber  piles,  became  the  adopted 
type.  It  was  cheap,  durable,  and  readily  adaptable 
to  all  classes  of  shipping.  One  of  the  most  important 
characteristics  of  piers  of  this  type  is  the  ease  and 
economy  with  which  it  may  be  removed  entirely,  re- 
constructed wholly  or  in  part,  or  expanded,  at  a  low 
cost,  to  meet  the  increasing  needs  of  commerce  and 
shipping.  A  dock  or  system  of  docks  sufficient  to  ac- 
commodate the  slii]>])ing  at  the  time  it  was  built,  might 
be  found  to  be  inadequate  and  obsolete  within  a  cotn- 
paratively  short  term  of  years,  a  complete  rearrange- 
ment being  then  necessary. 

"With  timber  structures,  this  transformation  or  re- 
construction is  a  simple,  rapid,  and  economical  under- 
taking; it  is  difficult  and  costly  with  structures  of 
stone,  concrete,  steel,  etc.  The  use  of  concrete  piles, 
reinforced  concrete  sub-structures,  or  similar  forms  of 
construction,  therefore,  would  not  only  have  resulted 
in  high  first  cost  of  construction,  but  the  difficulty  and 
expense  incidental  to  the  periodical  removal,  recon- 
struction, or  expansion  of  dock  structures  of  this  type, 
as  necessitated  from  time  to  time  by  the  growth  of 
shipping,  would  have  rendered  harbor  construction 
work,  as  a  rcxenue-producing  municipal  investment, 
practically  impossil)k',  and,  consequently,  would  have 
greatly  retarded  the  development  of  the  harbor." 

Mr.  William  T.  Donelly,  consulting  civil  engineer. 
New  London,  Conn.,  Harbor  Commission,  gives  the 
following  opinion  :  "The  pile  construction  of  the  pier 
on  each  side  is  considered  to  be  only  semi-permanent, 
and  this  attitude  has  been  deliberately  taken,  as,  after 
careful  consideration,  it  was  agreed  that  a  jjermanent 
structure  could  easily  have  a  structural  life  exceeding- 
its  commercial  or  useful  life." 

Comparative  Costs 

An  estimate  of  comparative  cost  is  given  by  Mr. 
Jerome  Newman,  chief  engineer,  State  Board  Harbor 
Commissioner,  San  Francisco,  Cal.,  as  follows :  "As- 
suming the  cost  of  a  creosoted  pile  pier  at  $1  per  square 
foot,  with  a  life  of  twelve  years,  and  that  of  a  rein- 
forced concrete  pier  at  $3.25  per  square  foot,  with  a 
life  of  one  hundrecf  years,  the  comparative  annual 
charges  for  the  two  types  of  construction  are  approxi- 
mately as  follows : 


Creosoted 

Reinforce( 

Pile 

Concrete 

Interest  at  4^2  per  cent.  . 

..  $0.0450 

$0.1463 

Maintenance,  assumed  ...  . 

0.0500 

0.0125 

Replacement,  12  years  ...  . 

0.0681 

Sinking-  fund,  75  years  ...  . 

0.0022 

0.0077 

Insurance   

0.0060 

Total,  per  square  foot  .  . 

.  $0.1713 

$0.1665 

"This  would  indicate  that  the  annual  cost  is  very 
nearly  the  same  for  the  two  classes. 

"The  assumption  of  12  years'  life  for  creosoted  pil- 
ing and  100  years  for  reinforced  concrete  is  hardly 
justified,  though  it  is  true,  in  the  calculation  above,  I 
adopted  it  in  making  a  comparison,  merely  to  indi- 
cate in  a  general  way  that  the  annual  cost  of  the  two 
types  is  nearly  e(|ual  under  unfavorable  conditions 
for  the  temporary  type.  There  is  evidence  at  hand 
to  prove  that  properly  treated  piles  may  be  counted 
on  for  a  maximum  life  of  twenty  years,  and  fifteen 
years  may  be  considered  a  fair  average  ;  our  experience 
with  reinforced  concrete  has  been  too  short,  however, 
to  enable  us  to  form  an  intelligent  opinion  ns  to  its 
durability  when  exposed  to  salt  water." 
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Sources  of  Trouble  in  Brick  Pavements 

Inadequate  Specifications  with  the  Absence  of 
Definite  Details  Responsible  for  Many  Failures. 

 By  Maurice  B.  Greenough  *  

Till    wiiui  rci  viiilx  c\;imiiu'(l  a  Iniok  pavement  brick,  not  lonj>-  after  it  was  opened  to  traffic  sliovved 

wliicli  sluiwed  frequent  patclies  \  ar\  ini;  in  area  serious  imperfections  on  one-half  of  the  street,  while 

Ironi  one  to  ton  s(|nare  yards  wherein  tlie  briek  the  other  remained  in  perfect  condition.    The  street  is 

were  de|)ressed  and  ItatUy  dislintejirated.    The  now  about  five  years  old  and  the  same  relative  condi- 

))avcinciit  had  been  dinvn  but  two  years.    It  was  built  tion  has  continued.     Various  explanations  for  the 

upon  a  si.\-incli  concrete  base,  an  inch  and  one-hall  cause  were  advanced  until  one  day  the  foreman  for  the 

sand  cushion,  witli  cement  L;i'iut  I'llU  r  in  the  joints.    A  contractor  who  had  l)uilt  the  pavement  but  who  had 

careful  examination  of  tlie  i>atche>  ihscloscd  in  e\  cry  subsequently  left  this  employer  for  another  was  asked 

one  taken  up  that  in  no  in-^tance  liad  the  tiller  ])ene-  for  the  real  explanation.    He  replied  thus:  "I  told  the 

trated  more  than  one-hall"  an  inch,    'i'lie  reniainiu!.;  boss  that  would  happen.   All  the  brick  stacked  on  that 

space  was  filled  with  sand  or  nothiui;-.  side  of  the  street  that  looks  bad  were  covered  with 

It  so  happened  t'.iat  duriu-  the  construction  of  this  ^-lay  and  mud,  and  went  into  the  street  in  that  condi- 

-ame  pavement  there  had  been  s.)me  popular  criticism  tion.   Those  on  the  good  side  were  clean.    I  protested, 

of  tiic  brick  on  the  -rounds  that  they  were  under-  ^^'kI  wanted  the  dirty  brick  washed,  but  the  boss  said, 

burned.   To  answer  the  criticism  several  samples  were  'Hurry  up  ;  get  them  laid  and  grouted ;  we  want  to  get 

submitted  to  the  standard  rattler  test.    In  every  test,  "^'^1,".' 

Still  another  brick  pavement  was  laid  on  a  street 
which  bears  a  traffic  of  over  6,000  vehicles  a  day.  It 
was  put  down  in  1911,  and  the  contractor's  guarantee 
expired  in  the  summer  of  1916.  Ninety  per  cent,  of  the 
pavement  is  in  better  condition  to-day  than  when  laid. 
The  cement  grout  has  been  chipped  out  of  the  tops  of 
the  joints  in  the  remaining  10  per  cent.,  confined 
entirely  to  one  end  of  the  stretch  of  pavement.  AVhile 
the  brick  are  not  depressed,  they  are  gradually  becom- 
ing cobbled  and  spalled. 

The  appearance  of  the  pavement  was  being  dis- 
cussed shortly  after  the  guarantee  expired,  and  it  was 
then  admitted  by  the  contractor  who  did  the  w^ork  that 
water  was  scarce  yvhen  his  men  grouted  this  portion, 
and  that  it  was  not  sprinkled  to  wet  the  brick  in  the 
joints  before  the  iiller  was  applied.  Therefore,  the 
iHler  never  bonded  to  the  brick  thoroughly^  and  later 
chipped  out  easily. 

Adequate  Specifications  Not  Enforced 

Here  have  been  described  imperfections  which  in 
effect  look  much  the  same,  but  which  arise  from  three 
different  causes.  No  one  of  them  is  serious  enough  to 
make  the  pavements  impassible,  but  thej^  mar  the  ap- 
pearance of  the  work  and  open  the  way  for  the  ulti- 
mate failure  of  the  several  pavements  through  causes 
entirely  foreign  to  the  normal  wear  and  tear  of  traffic. 

To  recall,  the  immediate  cause  of  failure  in  the  first 
instance  was  incompletely  filled  joints,  in  turn  eft'ected 
by  a  faultily-prepared  sand  cushion  or  defective  grout- 
ing. The  sand  in  the  joints  was  the  result  of  one  of 
two  things,  perhaps  both — that  the  cushion  was  not 
compacted  enough  in  the  first  place  or  that  the  brick 
were  over-rolled.  In  either  case,  the  inspector  should 
have  discovered  the  sand-filled  joints  and  ordered  the 
brick  removed,  the  cushion  re-compacted,  and  the 
))avement  relaid  properly.  The  empty  joints  are  ex- 
l)lained  by  the  fact  that  the  grout  bridged  over  proba- 
l)ly  because  it  was  stifif  and  would  not  flow  to  the  bot- 
tom. The  writer  w'as  not  able  to  find  any  lugs  defi- 
1  ient  in  depth  to  prevent  the  free  entrance  of  the  filler; 
furthermore,  it  is  known  that  the  work  was  completed 
in  December  and  was  being  hurried.  Had  the  speci- 
fications for  preparing  the  sand  cushion  and  filling  the 
joints  been  enforced  these  imperfections  would  not 
have  developed. 


made  the  brick  averaged  less  than  22  per  cent,  loss,  and 
were  cone  eded  bv  all  interested  to  be  of  suitable  qual- 
itv.  In  fact,  at  the  time  of  examination,  the  i)avement 
sliowed  little  or  no  signs  of  wear,  excluding  the  dam- 
aged patches. 

Imperfections. 

Other  brick  pavements  inspected  the  following  day, 
which  were  built  by  the  same  contractor,  showed  the 
same  characteristic  imperfections.  On  one  of  them, 
less  than  two  years  old,  a  workman  was  repairing  one 
of  these  patches.  He  had  taken  out  fnur  rows  n(  Ijrick, 
beginning-  at  the  edging  on  either  side  and  as  far  to- 
ward the  centre  as  the  middle  third.  A  little  over  five 
feet  of  the  pavement  in  the  centre  remained  apparently 
intact.  The  brick  taken  out  had  the  same  aj^pearance 
as  all  those  in  the  other  de])ressed  areas.  Upon  being 
requested  to  do  so,  he  struck  th^  pavement  two  blows 
with  a  medium  weight  sledge  in  the  centre  of  the  intact 
portion.  Immediately  the  pavement  heaved  percepti- 
bly under  foot,  and  the  tops  of  the  brick  snapped  oft' 
over  an  area  of  several  square  yards.  The  chips  varied 
in  size  from  two  to  three  square  inches  to  entire  tops 
of  brick  one-half  an  inch  deejx 

Examination  again  showed  that  the  grout  had  not 
penetrated  more  than  one-half  an  inch.  The  day  was 
a  warm  one,  and  the  pavement  had  expanded.  The 
load,  instead  of  being  distributed  over  thirty-four 
sciuare  inches,  which -would  have  been  the  case  had  the 
grout  penetrated  the  entire  depth,  was  concentrated  on 
four  and  one-quarter  square  inches.  TMu  thermore,  the 
concentration  was  most  disadvantageous! \  situated  for 
the  brick  to  resist,  namely,  on  the  upper  edge.  The  top 
edges  of  the  brick  were  locked  in  a  vise,  and  the  im- 
pact of  the  sledge  was  enough  to  complete  the  destruc- 
tion. This  incident  illustrates  exactly  what  happened 
in  all  the  patches.  The  effect  of  the  sledge  was  iden- 
tical to  the  impact  of  a  heavily-loaded  truck  or  other 
vehicle. 

Unwashed  Bricks  Caused  Trouble. 

Another  brick  pavement  in  a  different  locality  laid 
upon  a  four-inch  concrete  foundation,  an  inch  and  one- 
half  sand  cushion,  with  cement  grout  between  the 

•Instructor  in  Highway  Ennineeringr. Case  Scl.ool  of  Applied  Science,  and 
Consultine  Eneineer.  National  Pavinjf  Brick  Manufacturers'  Association,  be- 
,v,r..  .v-f.  _\rnfr!r  an  Sr.r  ir-tv  for  tlv  .-Vflvancement  of  Science. 
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Aj^ain,  the  failure  caused  by  the  dirty  brick  was 
the  outcome  of  a  desire  for  speed  on  the  part  of  the 
contractor  and  weakness  on  the  part  of  the  inspector 
in  not  requiring-  the  brick  to  be  washed.  This,  too, 
was  a  violation  of  the  specifications.  The  same  is  true 
of  the  imperfection  caused  by  failure  to  wet  the  faces 
(if  the  brick  in  the  joints  before  grouting. 

The  clauses  in  the  specifications  requiring  that  the 
sand  cushion  shall  be  thoroughly  and  uniformly  com- 
pacted, that  the  grout  shall  penetrate  to  the  bottom  of 
the  joints,  that  the  brick  shall  be  clean  when  laid,  that 
the  faces  of  the  brick  shall  be  wet  before  the  filler  is 
applied,  are  not  impracticable.  There  is  a  good,  sound 
reason  back  of  each  one,  and  at  the  same  time  each 
detail  is  most  easily  executed.  These  are  merely 
representative  examples  of  what  has  happened,  and 
will  continue  to  happen,  as  long  as  specifications  which 
require  them  are  not  enforced. 

Incomplete  and  Indefinitely-Phrased  Specifications. 

The  foregoing"  typical  instances  arose  in  spite  of 
adequate  specifications  which  embodied  provisions 
throughout  in  accordance  with  the  best-known  prac- 
tice in  brick  pavement  construction,  and  the  responsi- 
bility therefore  rests  with  those  authorized  to  enforce 
the  various  provisions. 

Sometimes  it  is  necessar)'  to  go  farther  back  to  fi.x 
the  responsibilit}^  for  imperfections.  Unfortunately, 
bids  are  constanth'  lieiug  received  upon  specifications 
which,  if  followed  in  detail,  would  not  secure  100  per 
cent,  construction.  Either  important  elements  are 
omitted  entirely  or  so  indefinitely  phrased  that  satis- 
factory construction  is  entirely  dependent  upon  the 
degree  of  good  intent  of  the  contractor.  Eor  the  olie 
who  desiro  to  slight  his  workmanship,  to  make  speed 
at  the  sacrifice  of  thoroughness,  the  way  is  automati- 
cally opened. 

I<"or  illustration,  take  specifications  for  the  sand 
cushion.  The  consensus  of  opinion  agrees  that  \o  be 
effective  in  a  practical  way  the  sand  cushion  must  be 
thoroughly  and  uniformly  compacted,  and  to  secure 
this  condition  requires  a  very  considerable  degree  of 
care  and  appreciation  of  the  im])ortance  of  doing  it 
well.  Compacting  the  sand  cushion  is  not  an  opera- 
tion to  be  slighted. 

Yet  what  grounds  would  an  engineer  or  inspector 
with  the  best  intentions  have  for  insisting  u])on  a  well- 
prepared  cushion,  in  the  face  of  disinclination  on  the 
part  of  the  contractor,  under  the  following  specifica- 
tions, which  are  in  force  at  the  present  thne  : 

"All  (brick)  pavements  shall  have  a  cushion  of  approved 
sand  or  crushed  slag  one  and  one-half  (IJ/^)  inches  in  depth." 

The  same  specifications  devote  over  three  and  one- 
half  pages  to  the  quality  and  tests  of  brick.  In  the 
absence  of  a  well-prepared  cushion  the  highest  degree 
of  quality  in  the  brick  avails  little  in  securing  integrity 
in  the  pavement  surface. 

Lack  of  Specific  Details. 

.\n  illustration  from  another  soin-ce : 

"A  cushion  of  line,  clean  sand,  free  from  all  iunnuilies, 
shall  be  spread  to  a  uniform  depth  of  two  (2)  inches.  The 
contractor  shall  tlien,  by  tlie  use  of  proi)er  templates  and 
scrapers,  grade  the  sand  to  a  true  and  uniform  curve  or 
crown,  as  shown  on  tlie  cross-section  i)ian  of  the  pavcmeni, 
or  as  the  engineer  may  direct." 

Notice  the  absence  of  any  s|)ecilic  provision  fcr 
rolling  the  citshion,  without  which  it  cannot  be  com 
pacted,  to  say  nothing  of  being  uniformly  compacted. 

One  more  example : 

•■On  the  fomidalion  of  concrete  or  broken  slone  shall  be 


laid  a  layer  of  clean,  sharp,  well-screened  sand,  one  inch  in 
thickness  when  compacted,  to  serve  as  a  bed  for  the  brick. 
The  sand  shall  be  surfaced  by  a  form  to  conform  to  the 
proper  crown  for  laying  the  brick." 

This  clause  gives  evidence  of  a  desire  tu  secure  the 
right  kind  of  sand,  but  fails  here  or  elsewhere  in  the 
specifications  to  state  the  exact  proportions  to  which 
it  shall  be  screened,  except  in  the  case  of  concrete 
sand.  However,  it  does  not  necessarily  follow  that  a 
satisfactory  concrete  sand  is  the  one  for  the  cushion. 
While  it  is  specified  that  the  cushion  shall  be  com- 
pacted, it  fails  to  say  "how" — whether  by  hand  or  by 
roller,  or  to  what  degree. 

Application  of  Grout  Filler. 

The  apijlication  of  the  cement  grout  filler  is  a  most 
important  item  of  construction.  It  is  essential  that 
the  grout  shall  penetrate  to  the  bottom  of  the  joints, 
and  that  it  shall  firmly  bond  to  the  faces  of  the  brick. 
It  must  be  so  mixed  and  applied  that  if  a  1 :1  V2  mix  is 
specified  it  shall  so  be  in  place.  Most  of  the  so-called 
separation  in  cement  grout  is  not  actually  separation 
in  the  process  of  applying  the  filler,  but  failure  to  mix 
the  cement,  sand,  and  water  thoroughly  in  the  box. 
For  this  reason  it  is  held  that  specifications  should  be 
full  and  precise  on  mixing  as  well  as  placing". 

As  an  example  of  an  indefinite  and  incomplete  spe- 
cification for  grouting  the  following  has  been  chosen 
for  illustration : 

"The  pavement  shall  be  tilled  vvitii  grout  (and  by  grout- 
ing until  they  remain  fvdl  to  the  surface),  said  grout  to  be 
made  of  one  part  of  American  Portland  cement,  which  shall 
fulfill  all  the  requirements  of  the  specification,  and  one  part 
of  clean,  sharp,  and  well-screened  sand,  witli  enough  water 
added  to  make  it  a  grout  of  the  proper  consistency.  Sand 
and  cemeni  mixed  dry,  to  actual  measured  proportions,  and 
the  grout  Ihorouglily  mixed  in  boxes,  with  hose  or  machine 
for  that  purpose.  Brick  shall  be  wet  by  sprinkling  imme- 
diately before  applying  the  grout.  .\s  soon  as  a  section  is 
completed,  sand  shall  be  cast  over  the  surface,  and  the  street 
shall  be  kept  closed  to  traffic  for  four  to  five  days." 

The  i)reparation  of  specifications — in  other  words, 
writing  down  what  an  engineer  expects  a  contractor 
to  do  and  how  he  shall  do  it — is  at  best  a  tedious  job, 
but  one  worthy  of  the  most  exacting  care  and  thought. 
A  contractor  ma)^  not  be  held  legally  or  morally  re- 
sponsible to  perform  a  single  operation  not  set  forth 
in  the  specifications. 

In  si)ecifying  how  work  shall  be  performed  the  use 
of  such  ])hrases  as  "in  a  skillful  and  workmanlike  man- 
ner" or  "to  the  satisfaction  of  the  engineer"  is  provo- 
cative of  unnecessary  delay,  dispute,  and  in  many  cases 
litigation.  Under  indefinitely  worded  and  incom]:)lete 
specifications  is  it  reasonable  to  antici])ate  a  high 
grade  of  workmanship?  The  answer  and  the  remedy 
are  both  evident. 

Criteria  for  Brick  Quality. 

In  some  instances  pavements  ha\e  sutiered  Irom 
soft  brick,  introduced  luainlv  because  they  are  of  more 
perfect  shai)es  than  the  usual  overburned  brick.  In 
culling  brick  on  the  job  the  tendency  is  to  conclude 
thai  the  shai)ely  one  is  more  to  be  desired  than  one 
which  is  slighth'-  distorted  by  overburning  or  the 
weight  of  other  brick  in  the  kiln  bearing  u])on  its  sur- 
face, (ireath-  overbin-ned  l)rick  are  more  apt  to  be 
biitlle  tli.in  tough  and  hard,  but  within  reasonable 
limitations  they  may  be  used  in  the  pavement,  pro- 
vided they  are  held  securely  in  position.  The  limits  of 
distortion  have  been  quite  carcfullv  -^ct  in  standard 
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spccihcations  for  paving  brick,  and  pavements  have 
siitYered  little  in  this  respect. 

It  is  possible,  also,  to  build  brick  pavements  ol 
>ofl  brick,  not  as  durable  as  those  built  of  well-vitri- 
ticd  material,  provided  the  details  of  construction  are 
carefulh  watched.  Such  a  pavement  is  illustrated  b) 
one  section  of  the  I'nited  .States  Government  test  road 
at  Chevy  Chase.  Maryland.  The  brick  in  this  one  sec- 
tion tested  38  per  cent,  loss  in  the  standard  rattler. 
While  the  brick  have  worn  somewhat,  tlic  surface  of 
the  pa\  ement  is  smooth  and  even. 

Cnilormly  \itritied  and  tlurable  brick  may  be 
secured  from  reputable  manufaclurers,  by  reason  of 
the  fact  that  plant  output  is  sorted  on  the  bases  pre- 
viously mentionetl  before  shipping-  or  piling  in  the 
yard.  Shipments  other  than  as  stated  are  not  often 
made.  Sometimes  purchases  are  made  by  contractors 
without  disclosing  the  purpose  for  which  the  brick  are 
to  be  used,  to  obtain  a  lower  price  than  that  of  first- 
class  brick.  Shipments  of  i)rick  undoubtedly  have  been 
made  in  the  past  without  due  regard  to  uniform 
i|uality,  but  the  practice  has  been  so  discouraged  by 
the  great  majority  of  manufacturers  that  these  cases 
have  become  extremely  rare. 

The  American  Society  for  Testing  Materials  has 
adopted  standard  procedure  for  the  buyer  and  seller 
of  paving  brick  in  regard  to  acceptance  and  tests  of 
brick,  and  the  interests  of  the  buyer  have  been  well 
protected.  If  the  methods  of  the  society  are  followed 
there  is  no  reason  for  any  community  to  have  inferior 
leaving  brick  imposed  upon  it. 

In  spite  of  the  value  and  scope  of  the  work  of  the 
society,  particularly  in  standardizing  the  rattler  test, 
there  are  still  some  specifications  for  testing  paving 
brick  which  read  as  follows  : 

"Brick  shall  stand  all  such  reasonable  tests  as  to  dura- 
bility and  fitness  for  the  purpose  as  shall  be  required  by  the 
engineer." 

As  an  example  of  the  antiquated  rattler  test  the 
following  is  presented  : 

"Bricks  will  be  placed  in  a  rattler  with  .{00  pounds  of 
scrap  iron,  the  pieces  'of  which  shall  vary  from  one-fourth 
pound  to  five  pounds;  after  an  hour's  revolving  at  the  rate  of 
fifteen  revolutions  per  minute,  the  average  loss  in  weight 
shall  not  exceed  9  per  cent,  on  the  brick." 

In  the  first  instance  cited  the  matter  of  quality  is 
left  entirely  to  the  engineer,  in  the  absence  of  a  definite 
advance  understanding  as  to  quality  Avhich  should  be 
the  case  in  a  transaction  of  this  character. 

The  lack  of  merit  in  the  second  case  of  a  rattler 
test  such  as  this  quoted  needs  no  comment.  A  maker 
of  paving-  brick  which  have  a  high  reputation  for 
quality  recently  refused  to  submit  his  brick  for  test 
under  a  similar  specification.  The  chief  point  to  be 
made  with  reference  to  this  test  is  that  under  its  vag- 
aries a  shipment  of  inferior  brick  stands  nearly  an 
equal  chance  of  passing  as  one  of  quality.  There  can 
be  no  excuse  for  such  tests  remaining  in  force  when 
certain  standards  which  ensure  a  much  higher  quality 
and  afford  a  real  protection  are  readily  available. 

Old  Foundations. 

Xot  long  ago  a  brick  pavement  v/as  built  upon  a 
worn-out  Telford  macadam  foundation.  The  old  mac- 
adam was  completely  disintegrated  and  to  a  large  ex- 
tent the  Telford  base  was  exposed,  but  traffic  con- 
tinued to  pass  over  the  street,  in  spite  of  the  jagfged 
projections.  As  the  first  step  in  preparing  the  base 
the  projections  were  knocked  off  in  chunks,  frequently 
live  inches  in  maximum  dimension,  with  heavy  sledges. 
Immediately  thereafter  crushed  slag-,  roughly  between 


an  inch  and  an  inch  and  one-half  in  maximum  size,  was 
spread  on  the  old  base  to  depths  ranging  from  three  to 
eight  inches,  to  raise  the  surface  to  a  true  grade  and 
cross  section,  .'\fler  having  been  slightly  rolled,  gran- 
ulated slag  was  spread  about  two  inches  deep  and  tlie 
whole  rolled  again,  but  only  lightly.  Upon  this  was 
laid  an  inch  and  one-half  sand  cushion,  upon  which 
the  brick  wci  c  laid.  The  joints  were  filled  with  cement 
grout. 

The  street  bears  a  heavy  trucking  and  automobile 
traific.  The  writer  has  observed  Siuiday  traffic  at  the 
rate  of  lift  ecu  hundred  an  hour,  and  during  the  week 
thousands  of  tons  of  building  materials  are  drawn  over 
the  pavement  into  a  rapidly  growing  portion  of  the 
citv. 

Less  than  a  month  after  the  pavement  was  opened 
to  traffic  a  depression  of  about  two  square  feet  ap- 
l)earcd.  It  grew  rapidly  in  area,  and  some  four  months 
later  the  writer  dug  into  the  spot.  In  spite  of  the 
lieavy  pounding  which  had  forced  the  loose  brick 
downward,  there  were  found  nearl}^  four  inches  of 
sand  cushion  and  four  inches  of  granulated  slag  be- 
fore there  were  any  signs  of  the  slag  foundation  sup- 
posed to  furnish  the  support. 

About  two  square  yards  were  indifferently  repaired 
soon  after  this,  but  the  spot  has  continued  to  grow 
until  it  is  now  nearly  ten  square  yards  in  area.  Inci- 
dentally there  are  several  similar  spots  in  the  length 
of  the  street. 

This  and  the  other  like  failures  may  be  directly- 
traced  to  lack  of  uniformity-  in  the  foundation.  In 
I)laces  the  brick  have  received  support ;  in  others  none 
at  all.  These  defects  are  typical  of  what  occurs  in 
utilizing-  broken  stone  or  old  macadam  foundations  for 
brick  pavements  without  exercising-  due  care  in  work- 
manship when  the  foundation  is  consolidated. 

Cracking. 

The  cause  or  causes  of  longitudinal  cracking  in 
brick  pavements  is  a  fruitful  source  for  difference  of 
opinion.  It  has  been  observed,  however:  (1)  That 
they  are  most  commonly  found  in  regions  of  wet  and 
heavy  clay  soil  and  extreme  ranges  of  temperature ; 

(2)  that  they  open  wider  in  wet  weather  than  in  dr)' ; 

(3)  that  they  decrease  in  width  during-  the  sunny 
hours  of  the  day ;  (4)  that  they  may  or  may  not  be 
accompanied  by  a  crack  in  the  artificial  foundation  if 
it  be  of  concrete;  and,  finally  (5)  that  in  sandy  or  gra- 
velly soils  of  easy  natural  drainage  they  are  minimum 
in  number. 

Balancing^  the  frequency  of  cracks  in  heavy  clay- 
soils  with  those  in  open,  sandy  soils,  with  or  without 
extreme  temperature  ranges,  the  conclusion  is  logical 
that  removal  of  water  is  an  essential  measure  of  pre- 
vention. Practically  all  sand  cushions  are  wet  when 
brick  pavements  are  opened.  The  least  resistance  to 
expansion  of  a  freezing  cushion  is  upward  through  the 
brick  surface,  and  this  may  account  for  a  cracked  sur- 
face, the  base  still  remaining  intact.  When  the  base 
is  also  cracked,  the  upward  movement  presumably 
conies  from  the  subgrade. 

Cracking  may  also  be  caused  in  some  measure  by 
imequal  bearing  in  the  subgrade.  Water  seeping 
downward  about  the  curbs  will  naturally  work  under 
the  outside  of  the  pavement  and  soften  a  portion  of  the 
subgrade.  The  loss  in  supporting  power  thus  induced 
may  be  enough  to  allow  the  pavement  to  drop  at'  the 
sides  and  open  a  crack  at  the  centre. 

Undoubtedly  thorough  artificial  drainage  in  the 
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ah.sfiicc  of  naLiiral  diaiiiage  will  elitiiiiiatc  a  very  large 
])roportion  of  the  cracks. 

Monolithic  brick  pavements  have  been  remarkably 
free  from  longitudinal  cracking.  Thus  far  only  one 
crack  has  come  to  the  attention  of  the  writer.  Of 
course,  all  the  troubles  incident  to  faultily  prepared 
sand  cushions  are  eliminated.  While  monolithic  con- 
struction is  not  presented  as  the  panacea  for  all  brick 
I)avement  troubles  which  arise  in  defective  construc- 
tion, nevertheless  there  is  in  it  a  large  measure  of  pro- 
tection against  the  great  proportion  of  brick  pavement 
imperfections. 


Present  Status  of  Physical  Tests  for 
Granite  Blocks 

By  Clarence  D.  Pollock  * 

ALL  tests  which  have  been  devised  for  granite 
intended  for  use  in  granite  block  pavements 
are  more  or  less  unsatisfactory  except  that  ot 
the  service  test.  Until  a  very  few  years  ago 
the  test  of  actual  service  was  the  only  one  used  for  the 
purpose  of  determining  the  desirability  of  the  different 
granites  for  paving.  Then  a  number  of  cities  began 
applying  either  the  compression  test  or  the  toughness 
lest,  and  some  used  both. 

The  American  Society  of  Municipal  Improvements, 
at  its  convention  in  Wilmington,  Del.,  in  October,  1913, 
inserted  a  clause  in  its  standard  specifications  for  gran- 
ite blocks  which  read  as  follows :  "The  granite  shall 
preferably  be  such  as  will  give  above  20,000  pounds 
per  square  inch  crushing  strength,  combined  with  a 
uniform  structure  and  toughness.  The  toughness  shall 
be  not  less  than  11,  as  determined  by  the  method  em- 
ployed by  the  United  States  Department  of  Agricul- 
ture, Ofifice  of  Public  Roads." 

A.  S.  M.  I.  Specifications. 

At  the  convention  in  Boston  in  October,  1914,  the 
above  was  changed  to  a  minimum  crushing  strength 
of  20,000  pounds  per  square  inch,  and  the  toughness 
was  reduced  from  11  to  Then  at  the  Dayton,  Ohio, 
convention,  in  October,  1915,  the  crushing  strength 
test  for  granite  was  omitted,  because,  in  the  words  ol 
the  committee  report,  "it  has  been  proven  by  many 
tests  and  by  service  that  the  crushing  strength  of  a 
granite  has  very  little  bearing  on  its  value  as  a  pave- 
ment." The  test  for  "French  co-efficient  of  wear"  was 
substituted  for  the  crushing  strength  test  as  bemg 
nearer  to  the  service  conditions.  The  test  requn-e- 
ments  then  read:  "For  heavy  trafific  the  granite  sliall 
have  a  toughness  of  not  less  than  nine  (9)  and  a 
'French  co-efficient  of  wear'  of  not  less  than  eleven 
(11).  For  mediimi  trafific,  the  granite  may  have  a 
toug^hness  of  not  less  than  seven  (7)  and  a  'French  co- 
efficient of  wear'  of  not  less  than  eight  (8)  if  a  cement 
grout  filler  is  used.  The  above  te>;ts  s.hall  be  made  by 
the  methods  described  in  Bulletin  No.  44,  United 
States  Department  of  Agriculture,  Ofifice  of  Public 
Roads.  The  average  of  three  (3)  tests  shall  be  useo 
for  determining  toughness  and  the  average  of  six  (6) 
tests  for  determining  the  'French  co-efficient  of  wear.'  " 
At  the  Newark,  N.j.,  convention  of  the  American  So- 
ciety of  Municipal  Improvements,  October,  1916,  these 
tests  as  adopted  at  Dayton  the  i)rcvi(nis  year  were 
again  adopted  without  change. 

Uncertainty  in  Tests. 

While  these  tests  are  far  from  |)erfect,  yet  they  arc 
the  best  now  in  use  after  the  service  test.    Great  care 
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should  be  used  in  carrying  out  liic  details  of  these  tests 
exactly  as  is  done  in  the  Office  of  I^ublic  Roads  in  the 
United  States  Department  of  Agriculture  at  Washing- 
ton, D.C.  For  example,  in  getting  the  "French  co- 
efficient of  wear."  if  irregular  pieces  of  granite,  such 
as  are  obtained  from  a  crusher,  are  taken,  very  differ- 
ent results  will  be  obtained  than  if  the  pieces  are  got- 
ten b}'  breaking  the  stock  to  approximate  cubes,  as  is 
done  at  Washington.  Because  of  this  lack  of  atten- 
tion to  details  a  great  deal  of  trouble  and  expense  is 
often  caused,  and  it  tends  to  discredit  the  test  when 
one  laboratory  gives  a  sample  a  high  rating  and 
another  gives  the  same  granite  a  low  one.  Because  of 
this  uncertainty  in  tests  many  engineers  do  not  specif}' 
any,  but  simply  use  blocks  from  quarries  which  have 
furnished  good  granite  for  paving  purposes  previously, 
as  proven  by  the  actual  test  of  traffic. 

At  the  present  time  various  engineers  are  working 
along  different  lines  in  an  endeavor  to  devise  a  test  or 
tests  which  will  more  nearly  approximate  the  actual 
traffic  conditions,  but  in  an  accelerated  form. 

Crushing  Strength  Not  a  Satisfactory  Guide. 

The  idea  of  using-  the  crushing  strength  test  evi- 
dentl}'  crc|)t  in  from  its  use  in  selecting  building  stones. 
It  has  very  little,  if  any,  relation  to  the  conditions  to 
whioh  the  granite  will  be  subjected  after  it  has  been 
incorporated  in  the  pavement,  and  hence  it  is  not  a 
satisfactory  index  as  to  the  desirability  of  various 
granites  for  paving  blocks.  There  are  man}-  granites 
with  a  comparatively  low  crushing  strength  which 
have  made  most  excellent  pavements,  when  properly 
laid,  and  there  are  granites  with  very  high  crushing 
strength  which  have  not  proved  suitable  for  paving 
purposes.  A  few  engineers  still  hold  to  this  test,  but 
it  has  been  pretty  generally  discarded. 

The  impact  test  for  toughness  seems  to  be  nearer 
the  actual  condition  in  the  street,  but  it  is  nevertheless 
far  from  being  an  ideal  test.  It  is  necessary  that  manv 
more  samples  be  subjected  to  this  test  and  a  careful 
study  be  made  of  the  results  before  final  judgment  can 
be  safely  passed  upon  the  merits  of  this  test. 

While  the  test  for  the  "French  co-efficient  of  wear" 
was  originallv  intended  to  determine  the  availability 
of  a  granite  or  other  stone  for  use  in  macadam  pave- 
ments, yet  many  of  the  features  which  are  desirable  in 
a  stone  for  macadam  are  also  desired  in  granite  for 
paving  blocks.  Altogether  too  few  tests  have  been 
made  as  yet  to  prove  conclusively  just  how  valuable 
this  test  may  be  in  selecting  granite  for  paving  blocks. 
A  study  of  the  small  number  of  tests  available  in  con- 
nection with  the  impact  tests  on  the  same  granites 
rather  indicates  that  these  two  tests,  taken  together, 
are  an  imiirm-en-icnt  in  the  right  direction. 

Traffic  Conditions  Must  Be  Approximated. 

There  is  a  good  field  for  experimental  work  in  this 
matter  of  tests  of  granite  for  paving  blocks.  The  test 
should  be  one  which  causes  an  effect  on  the  block  or 
test  piece  as  closely  resembling  the  effect  of  actual 
traffic  on  the  pavement  as  possible,  but  sufficiently  in- 
tensive, so  that  ready  measurement  may  be  made  oi 
the  effect  after  a  short  period.  Until  such  a  test  is  put 
in  practical  form,  those  engineers  who  do  not  require 
tests,  but  use  granites  from  quarries  which  have  proved 
satisfactory  in  the  past,  will  continue  to  get  as  good, 
or  better,  pavements  than  those  who  specih-  numerous 
tests  for  the  stone. 


York  County  will  spend  $150,000  for  good  roads 
this  year. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in  —preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


Pipes  Driven  Under  Pavements  Without 
Trenching 

I'siiiii  the  metluul  sliown  in  ihc  drawing',  a  large 
I^astcm  electric  service  ccMiipany  has  saved  consider- 
able trouble  and  expense  in  installing  pipe  conduits  iip 
to  4-in.  diameter.  The  method,  which  avt)ids  cutting 
through  pavements  and  digging  ditches  which  would 
obstruct  traffic,  consists  in  digging  a  pit  at  the  side  of 
the  pavement,  on  the  bottom  of  which  the  jack  may  be 
laid  in  a  horizontal  i)osition.  The  cage  on  the  jack,  the 
front  of  which  is  provided  with  a  groove  and  clamp, 
which  can  be  adjusted  to  ])ipe  ranging  from  Yj,  in.  to  4 


Forcing  Jack 

Jack  drives  pipe  up  to  4  inches  in  diameter  under  pavement 

in.  diameter,  is  set  at  the  far  end  of  the  rack.  A  short 
length  of  pipe  is  then  inserted,  to  the  front  end  of 
which  is  screwed,  by  means  of  an  ordinary  coupling,  a 
steel  nose.  The  jack  is  operated  by  a  hand  lever,  forc- 
ing the  pipe  ahead  into  the  ground.  When  the  length 
of  the  rack  has  been  traveled,  the  cage  is  carried  back 
to  the  starting  point  and  a  new  length  of  pipe  inserted. 
The  jack,  similar  in  operation  to  an  ordinary  track 
jack,  but  with  a  much  longer  travel,  is  bolted  to  a 
plank  when  in  use.  The  method  was  described  in  a 
recent  issue  of  the  Electrical  World  by  C.  L.  Dal- 
rymple. 


Brush  Gleaner  for  Reinforcing  Bars 

Reinforcing  bars  covered  with  dust  and  mud  are 
not  the  proper  kind  to  nse  under  an}'  circumstances. 
Be  the  structure  large  or  small,  it  is  designed  on  an 
assumption  of  firm  bond  between  the  steel  and  the  con- 
crete. Anything  which  destroys  this  bond,  as  rust  and 
dirt  do,  should  be  eliminated  in  the  construction  of  the 
structure,  in  order  that  it  may  live  up  to  the  require- 
ments which  furnish  the  basis  of  its  design. 

The  simple  cleaner  illustrated  here,  and  reproduced 
from  the  Cement  World,  is  built  solidly  out  of  short 
lengths  of  lumber  such  as  are  commonly  considered 
scrap  around  the  job.  Two  brushes  are  mounted  on 
I)arallel  shafts,  and  the  power  is  delivered  by  means  of 
i)elts  from  the  countershaft  in  the  centre  of  the  frame. 
The  drawing"  shows  this  countershaft  extended  outside 
the  frame  and  fitted  with  a  pulley.  Power  may  be 
taken  from  the  mixer  engine  or  from  some  other  source. 
In  case  electrical  power  is  available,  the  skids  under 


You  contractors  remember  those  little  stunts 
you  pulled  off  on  your  jobs  last  summer.  You 
remember  how  proud  you  were  of  your  clever 
little  ideas  that  saved  you  a  whole  lot  of  time, 
labor  and  money.  Perhaps  you  made  a  sketch 
or  took  a  snap  of  your  new  kinks.  It  is  just 
such  things  we  are  always  on  the  look  out  for  in 
this  department.  How  about  letting  us  have 
one  or  two,  now  that  winter  is  here  and  work  is 
slack  and  you  have  a  little  spare  time?  Jot  them 
down  roughly;  we  will  fix  them  up.  We'll  pay 
you  for  your  trouble,  too. 


the  frame  may  be  extended  and  a  motor  mounted  on 
them. 

Bearings  should  be  protected  by  metal  hoods,  and 
if  an  electric  motor  is  used  it  is  advisable  to  house  it  in 


A  cleaner  tliat  removes  rust  and  dirt  from  reinforcing  bar.s. 

some  sort  of  a  sheet  metal  or  wooden  box,  w^hich  will 
])re\'ent  sand  and  other  sucli  hard  particles  from  lodg- 
ing in  the  bearing-s.  Reinforcing  bars  may  be  fed 
either  way  across  the  brushes,  since  there  are  no  parts 
])rojecting  far  enough  to  interfere. 


Cutting  Battered  Tops  Off  Sheet  Piles 

When  driving  steel  sheet  piles  the  tops  in  many 
cases  becomes  greatly  battered.  This  causes  trouble 
when  attempting  to  pull  them.    Not  only  is  pulling 
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liard  all  the  way  up  but  the  interlock  of  the  pile  beiii^ 
pulled  is  often  so  badly  bent  in  drawing-  it  through  the 
battered  section  of  the  pile  next  to  it  as  to  make  the 
pile  useless.  A  method  of  remedying  this  is  to  use 
the  oxy-acetylene  outfit  and  make  a  straight  cut  all 
around  the  cofferdam  taking  off  the  battered  tops  of 
the  piles.  New  puUing  holes  are  burned  in  the  piles 
and  ])ulling  can  be  very  easily  performed  without  dam- 
aging them. 

Letter  to  the  Editor 

Philadelphia.  Jan.  25,  1917. 

lulitor  Contract  Record  : 

The  writer  has  read  with  considerable  mterest  the 
article  by  Mr.  T.  L.  Crossley  on  sheet  asphalt  street 
pavements  in  your  issue  of  Jan.  17.  With  much  that 
Mr.  Crossley  says  those  who  have  had  long  experience 
in  the  laying-  of  asphalt  pavements  will  heartily  agree. 
With  the  very  last  sentence  in  his  article,  however,  the 
writer  positively  disagrees.  In  this  sentence  Mr. 
e'rossley  says  that  with  a  medium  close  binder  il 
should  be  quite  safe  to  cut  down  the  to])  thickness  to 
■;4  inch. 

Our  experience  does  not  indicate  that  such  practice 
would  be  at  all  safe.  On  pavements  like  Fifth  Ave- 
nue, New  York,  and  the  Thames  l'"mbankment,  sec- 
tions of  which  we  have  taken  up  from  time  to  time,  it 
is  evident  that  the  top  does  wear  out  by  very  slow 
abrasion.  When  removed,  at  the  age  of  seventeen 
\ears,  the  Fifth  Avenue  pavement  had  worn  down  in 
l)laces  to  a  thickness  of  J4  inch,  and  the  wearing  sur- 
face of  the  Thames  Embankment  pavement,  in  abou: 
ten  years,  has  worn  down  from  IJ/2  inch  to  }i  inch,  it 
can  .hardly  be  believed  that  had  the  to])  course  of  these 
pavements  been  originally  laid  at  a  thickness  of  only 
;4  inch  they  would  have  shown  the  same  wearmg 
(lualities,  since  it  cannot  be  expected  that  a  "medium 
close  binder"  will  present  the  same  resistance  to  traffic 
wear  as  is  presented  by  a  dense  surface  mixture. 

\'ery  truly  yours, 

D.  T.  fierce, 
Executive  Assistant,  i>arber  Asphalt  Paving  Co. 


Steel  Concern,  with  Changes  in  Manage- 
ment, Plans  Future  Development 

Changes  in  the  management  of  MacKinnon.  Holmes 
(S:  Co.,  Limited,  of  Sherbrooke,  Que.,  have  recently- 
taken  place,  caused  by  the  retirement  from  the  com- 
pany of  Mr.  A.  R.  Holmes,  who  in  the  past  has  occu- 
pied the  position  of  director  and  secretary-treasiu-er. 
It  is  understood  that  Mr.  J.  W.  Bowman,  president,  and 
Mr.  G.  D.  MacKinnon,  vice-president  and  general  man- 
ager, have  purchased  the  holdings  of  Mr.  A.  R.  Holmes 
and  his  friends,  and  new  directors,  in  the  persons  of 
Dr.  A.  W.  Klein,  of  Greenwich,  Conn.,  M.  L.  MacKin- 
non and  J.  Nicol,  of  Sherbrooke,  Que.,  have  been  elect- 
ed, with  Mr.  F.  C.  Johnston  secretary-treasurer.  The 
business  will  be  conducted  as  in  the  past,  under  the 
management  of  Mr.  G.  D.  MacKinnon,  and  it  is  under- 
stood the  company  is  making  extensive  plans  for  future 
(le\  elopment.  This  company  has  been  particularly  suc- 
cessful in  its  general  business  of  structural  steel  and 
steel  plate  work,  having  one  of  the  most  complete 
plants  in  the  country  for  these  special  lines.  It  has 
also  been  successful  in  the  forging  of  shells  for  the  Im- 
perial Munitions  Board,  having-  a  very  complete  and 
up-to-date  plant  for  this  special  w^ork. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Foundation  Company.  Limited,  of  Montreal,  has 
licen  awarded  a  contract  for  constructing  two  test  pits  tor 
the  Canadian  Steel  Corporation,  Limited,  Ojibway,  Ont. 
These  pits  will  be  each  90  feet  deep. 

There  were  10  building  permits  issued  in  London,  Ont.. 
during  the  month  of  January  this  year  at  a  value  of  $14,4;!.'j. 
This  compares  with  9  permits  in  the  corresponding,  month 
hist  year,  valued  at  $19, 2.30. 

Work  on  the  .$,3,000,000  steel  plant  at  Ashbridge's  Bay, 
Toronto,  has  been  started  under  the  supervision  of  the  To- 
ronto Harbour  Commission  staff.  The  railway  to  carry  in 
supplies  has  been  completed,  and  Inmk  houses,  storage  sheds, 
etc.,  are  now  being  erected. 

The  name  of  the  firm  of  Heap  and  Partners,  Limited, 
Montreal,  has  been  changed  to  Samuel  Osljorne  and  Com- 
pany. A  factory  has  been  secured  on  Seigneurs  Street  and 
ecjuipped  with  machinery  for  manufacturing  high  sf  eed  tool 
steel.    Mr.  S.  C.  Buck  is  the  sujjerintendent. 

Alexandra  Parl<,  opposite  I  lie  General  Hospital,  Winni- 
peg, will  be  turned  over  to  the  Dominion  Hospital  Commis- 
sion as  the  site  on  which  to  erect  a  two-storey  temporary 
hospital  of  frame  construction  at  a  cost  of  $1.50,000,  where 
wounded  soldiers  will  be  cared  for. 

The  council  of  Pcterl)oro,  Ont..  following  the  example  , 
of  London,  have  decided  to  send  a  deputation  to  Toronto 
in  March  to  urge  that  the  government  i.ay  ])art  of  the  cost 
of  building  the  main  thoroughfare  in  .1   town  or  city  that 
would  connect  with  the  urban  roads. 

Excavation  work  for  the  proposed  incinerator  -at  New 
Toronto,  Out.,  has  been  completed  and  arrangements  have 
hv.vn  made  authorizing  the  corporation  to  lay  water  pipes 
across  the  Grand  Trunk  property  to  convey  water  to  the 
site  of  the  plant  for  construction  purposes.  It  is  expected 
that  work  will  now  advance  (|uickly. 

The  new  trunk  sewer  <m  the  Lakp  Shore  Road  at  New 
Toronto,  which  has  blocked  traffic  for  some  lime  past,  is 
now  Hearing  completion.  The  work  has  been  finished  past 
the  M  imico  -Asylum  (stop  23}.  There  are  four  blocks  more 
to  be  finished,  and  then  the  Lake  Shore  Road  will  be  free 
for  traffic,  until  tlic  Highway  Commission  starts  work  in 
the  spring.  \ 

Plans  have  been  deposited  with  the  Public  Works  De- 
partment at  Ottawa  for  works  which  are  proposed  to  be 
carried  out  in  the  navigable  waters  of  Burrard  Inlet.  The 
Canadian  Robert  Dollar  Company,  I^imited,  is  putting  in  a 
wharf  and  sawmill  on  the  north  arm,  and  the  Vancouver. 
Victoria  &  Eastern  Railway  and  Navigation  ("ompany  is 
putting  in  a  wharf  in  Vanccniver  harbor. 

Three  million  dollars  has  been  granted  by  the  Donunioii 
Government  for  the  erection  of  aviation  school  buildings 
and  the  carrying  out  of  other  necessary  work  in  connection 
with  the  establishment  of  an  aviation  school  sixty  miles 
north  of  Toronto  on  a  site  some  distance  west  of  Camp 
ISorden.  The  undertaking  will  entail  the  clearing  of  the 
ground,  the  construction  of  roads,  and  the  erection  of  avia- 
tion sheds,  hangars,  machine  and  tool  shops,  office  building, 
bunk  houses,  dining  rooms,  etc.  The  sewer  and  water  sys- 
tem will  be  extended  from  Camp  Borden.  The  school  will 
accommodate  five  squadrons  of  liO  machines  each. 

According  to  the  opinion  expressed  by  Mr.  J.  Hamilton 
Ferns,  city  assessor,  of  Montreal,  active  building  operations 
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arc  lo  be  cxpccliil  m  outlyiiiy  wards  >ii  lluil  i  ity  iliiim;' 
the  coming  smnnur.  Mr.  Ferns  says:  '  TIk-  dciuaiul  lor 
houses  is  becoming  nuich  more  lirisk  iluin  lias  been  iln 
case  for  some  tinu-.  It  is  surprising  how  dwillitiMS  arc  Ixin;; 
sKUtjlit  in  districts  away  from  the  heart  of  the  eity.  ^\ov^■ 
and  more  the  business  quarters  are  beinj;  utilized  ii>r  the 
purposes  of  business  only."  Mr.  Ferns  adds  lliat  many 
property  owners  realize  that  even  before  the  war  ( luls  there 
will  be  a  rush  to  this  country  and  the  dewiaiul  lor  dwellin.s^s 
may  be  phenomenal. 

.\  civic  deputation  from  liuelph.  (-)nl.,  recently  visited 
Toronto  and  interviewed  the  Minister  of  Public  Works  and 
the  Deputy  Minister  of  Highways  with  regard  to  the  build- 
ing of  the  roads  adjacent  to  the  city.  The  deputation  point- 
ed out 'that  the  financial  condition  of  their  city  was  such 
that  they  could  not  afford  to  assist  in  the  construction  of  the 
roads  leading  into  the  city,  as  rc(|uired  by  the  legislation 
recently  passed,  and  desired  li«  be  freed  from  this  obliga- 
tion, at  least  until  such  time  as  the  roads  inside  the  city 
were  put  in  proper  condition,  'i'he  Minister  of  Public  Works, 
however,  did  not  see  the  niallir  in  the  same  light  and  ad- 
vised them  to  go  back  home  and  make  the  best  arrangements 
possible  with  the  county. 

.\pplication  has  been  Ided  wilii  the  Toronto  City  Archi- 
tect for  the  permit  for  I  he  t  rection  of  the  first  unit  of  the 
big  $ir>.000.000  departmental  >tore  lo  be  built  on  the  block 
bounded  by  Vonge.  College,  Terauley  and  Hayter  Streets. 
The  structure  will  be  bniil,  it  is  stated,  with  all-Canadian 
materials  and  with  all-Canadian  capital  invested  in  it.  It 
will  be  a  t5-storey  building  and  will  rise  280  feet  above 
ground  and  have  a  depth  of  36  feet  below  it.  Its  cubic  capa- 
city will  be  10.750,000  feet.  The  outer  walls  will  be  of 
brick  and  stone  and  the  floors  of  lerra-cotta.  The  36  feet 
below  the  ground  will  be  taken  up  by  a  basement  and  sub- 
basement.  Concrete  will  be  used  for  the  basement  floors 
:md  foundation.  Eight  storeys  will  be  erected  at  first,  and 
later  on,  the  other  seven  will  be  added. 

On  request  of  Mayor  Montreuil,  of  Ford  City,  Ont.,  that 
municipality  has  been  given  permission  by  the  Essex  Border 
Utilities  Commission  to  change  the  location  of  its  proposed 
sewage  disposal  works  from  Sandwich  Street,  where  it  was 
the  intention  to  install  a  screening  process  on  the  river  front, 
and  instead  to  make  provision  for  an  underground  sedi- 
mentation tank  on  property  south  of  the  Grand  Trunk  tracks. 
Ford  City  is  prepared  to  undertake  this  work  as  a  temporary 
measure  of  relief.  The  extra  cost  is  estimated  at  ,$4,500, 
which  the  town  is  ready  to  pay.  This  work  will  be  inde- 
pendent of  the  general  sewage  treatment  scheme  for  the 
metropolitan  district,  extending  from  Sandwich  East  to 
Sandwich  West.  The  lateral  sewers  to  be  installed  under 
the  Ford  City  plan  would  serve  for  the  joint  scheme  that  is 
contemplated  to  serve  the  border  municipalities. 

The  alterations  and  additions  to  the  Post  Office  build- 
ing in  Quebec  City,  which  have  been  under  way  since  the 
spring  of  1914,  will  be  completed  early  next  summer.  Con- 
siderable excavation  was  involved  in  connection  with  the 
undertaking,  these  operations  covering  a  period  of  fourteen 
months,  during  which  time  a  steam  drill  was  working  steadily 
and  the  rock  was  blasted  to  a  depth  of  35  feet.  This  exca- 
tion  was  for  the  basement  and  foundation  of  the  new  build- 
ing. When  the  renovations  to  the  old  portion  of  the  build- 
ing at  the  corner  of  Du  Fort  and  Buade  streets,  have  been 
completed,  Quebec  will  have  a  very  fine  post  office.  The 
building  will  be  fireproof  throughout.  The  floors  are  of 
reinforced  concrete  overlaid  with  mosaic  and  the  partitions 
are  made  of  terra-cotta.  All  the  pillars  are  of  steel,  set  in 
concrete.  There  are  over  six  hundred  tons  of  steel  in  the 
framework.  The  height  from  the  ground  to  the  top  of  the 
flag  pole  on  the  dome  is  200  feet. 


Personals 

Mr.  William  Forbes,  of  Woodstock,  Ont.,  has  been  ap- 
[xiinled  superintendent  of  good  roads  in  Oxford  County. 

Mr.  J.  E.  C.  Daoust,  of  the  firm  of  Daoust  &  Gauthier, 
architects,  has  been  elected  president  of  the  Montreal  Cham- 
hre  de  Commerce. 

Lieut.  Percy  Vere  Binns,  who  is  a  graduate  of  the  Faculty 
of  Applied  .Science  and  Engineering  of  the  University  of 
Toronto,  has  been  awarded  the  Military  Cross. 

Mr.  J.  G.  Cameron,  C'.E.,  of  Berwick,  Ont.,  has  been  ap- 
|)ointed  as  superintendent  of  the  good  roads  scheme  under- 
taken by  the  counties  of  Stormont,  Dundas  and  Glengarry, 
Ont. 

Mr.  S.  B,  Bennett  has  resigned  his  position  as  municipal 
engineer  of  South  Vancouver  and  will  leave  for  England 
about  the  end  of  this  month,  having  been  appointed  chemical 
engineer  in  a  munition  factory  there. 

Major  Chas.  Francis  Hanington,  M.Can.Soc.C.E.,  of  the 
257th  Railroad  Construction  Corps,  has  left  Ottawa  for  St. 
John,  N.B.,  where  he  will  endeavor  to  raise  a  company  of 
;J50  men  and  then  proceed  overseas. 

Mr.  George  H.  Duggan,  past  president  of  the  Canadian 
.Society  of  Civil  Engineers,  recently  left  on  a  business  trip 
to  England.  He  has  been  elected  a  director  of  the  Waya- 
gamack  Pulp  and  Paper  Company,  Montreal. 

Major  V.  L.  Marsh,  president  of  the  well-known  con- 
tracting firm  of  Marsh,  Hutton,  Powers  Company,  New 
Westminster,  has  been  appointed  commanding  officer  of  the 
railway  construction  csa-ps  to  be  raised  in  New  Westminster. 

Lieut.  C.  S.  L.  Hertzberg,  A.  M.  Can.  Soc.  C.  E.,  of  To- 
ronto, who  was  recently  awarded  the  Military  Cross  for 
bravery  under  fire,  was  wounded  in  the  shoulder  on  January 
31.  He  is  a  graduate  of  the  Faculty  of  Applied  Science  and 
ICngineering  of  the  University  of  Toronto. 

Mr.  O.  W.  Meissner,  M.E.,  has  removed  from  Commis- 
sioners Street  West  to  St.  Antoine  Street,  Montreal.  He 
represents  a  number  of  firms  making  railway,  steel,  and 
machinery  supplies,  is  a  special  agent  of  the  West  Coast 
Pipe  Company,  Limited,  Vancouver,  patentee  of  the  O.  W. 
M.  air  track  sander  system,  and  president  of  the  Steel  Speci- 
alties for  Canada,  Limited. 


Obituary 

Mr.  Robt.  McBride,  who  for  the  past  ten  years  has  been 
ro.id  superintendent  of  the  Province  of  British  Columbia, 
))assed  away  at  his  home  in  Vancouver  recently.  The  late 
Mr.  McBride  was  58  years  of  age  and  came  to  British  Col- 
umbia 28  years  ago. 

Mr.  Lewis  Francis  Bonson,  one  of  the  survivors  of  the 
band  of  Royal  Engineers  who  in  the  early  days  laid  out 
the  sites  on  which  cities  of  British  Columbia  now  flourish, 
passed  away  recently  within  a  week  of  the  death  of  his 
comrade-in-arms,  Samuel  Archer.  Mr.  Bonson  was  85  years 
of  age.  He  was  born  in  Scotland  and  in  1854  joined  the 
Royal  Engineers.  During  his  military  career  he  served  at 
the  Crimea  and  for  a  short  time  was  placed  on  garrison  duty 
at  Gibraltar,  being  later  sent  to  Central  America.  Return- 
ing to  England  in  1858,  he  shortly  afterwards  sailed  for 
British  Columbia  and  came  to  New  Westminster.  After 
the  engineers  were  discharged,  Mr.  Bonson  went  into  the 
building  business.  From  1876  to  1880  he  was  provincial 
road  superintendent,  a  position  which  his  son,  Mr.  R.  F. 
Bonson,  held  until  recently.  In  1892  he  took  up  farming  at 
Keatsey  on  the  Eraser  River,  where  he  remained  until  he 
retired  in  1905. 


Contracts  Department 

News    of  Special  Interest  to  Contractors,  Engineers,  Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Englehart,  Ont. 

The  Town  C'(niiicil  are  considerinsi  the 
siiikinj>-  of  a  well,  at  a  cost  of  $3,500. 
Some  machinery  will  he  required,  includ- 
ing a  direct  connected  (iO-cycle  motor. 

Hamilton,  Ont. 

The  Works  Dei)artnu'nt  of  the  City 
Council  are  considerinL;  the  construction 
of  asplialt  i)a\  enient  on  Mulberry  Street, 
from  I 'ark  Street  to  Bay  St.  Work  lo 
start  in  tiie  si)rins-  luigine'er.  E  (iray, 
City  1-1  all. 

Hull,  Que. 

Tenders  will  be  called  about  May  Isi 
for  a  mechanical  filtration  plant,  to  cost 
$170,000.  Engineer,  1.  1'.  A.  Laforest. 
Clerk,  H.  Boulay. 

London,  Ont. 

The  Ctilities  Coninii^^ionei-s,  City 
I  ouncil,  i)lan  to  expend  $l:.',i»()n  on  water 
serviices,  $s.000  on  service  mains,  ana 
$2,000  on  general  equipment.  Work  to 
start  in  the  spring.  Superintendent.  E. 
\'.  Buchanan,  City  Hall. 

Marieville,  Que. 

Plans  are  in  progress  for  cement  roads 
to  be  laid  by  the  City  Council,  at  a  cost 
of  $6,000.  Tenders  will  be  called  about 
March  1st.  They  also  contemplate  an 
expenditure  of  $10,000  on  cement  walks. 
Engineer,  E.  ]\uel,  i;  Place  d'Armch, 
Montreal. 

Nomininque,  Que. 

Plans  are  in  progress  for  an  aqueduct 
to  be  built  by  the  City  Council,  to  cosr 
$22,000.  Engineers,  Roy  (.K:  Toupin,  72 
Notre  Dame  E.,  Montreal.  Tenders  will 
lie  called  in  the  spring. 

Tecumseh,  Ont, 

In  connection  wilii  the  erection  ol 
waterworks,  to  cost  $20,000,  by  the  Eau 
Claire  Waterworks  Comijany,  Ltd.,  I\.  W. 
Code,  Board  of  Trade  Building,  Wind- 
sor, has  been  appointed  engineer,  and 
will  receive  tenders  until  March  1st  for 
two  centrifugal  pumps  and  motors  in- 
stalled complete  (hor.  split  casing  type) 
of  2.")0  gallons  per  minute  capacity.  Spe- 
cifications and  all  details  at  ofiice  of  en- 
.gineer. 

Toronto,  Ont. 

Tenders  will  be  received  per  registered 
l)ost  by  ('hairman  Board  of  Control  until 
noon  Eeb.  27th  for  the  construction  of  a 
wrought  iron  pipe  drainage  system  from 
Ivosedale  bridge  to  Bloor  Street  viaduct, 
i'lans  and  specifications  at  Bloor  Street 
viaduct  field  office,  89  Castle  I'rank  Road. 

The  York  County  Council  decided  to 
expend  about  $1.")0,000  on  good  roads 
throughout  the  county  tiiis  year.  Engi- 
neer,  h'rank  llarber. 

West  Hawkesburv  Township,  Ont. 

Tile  Townsliip  Council  propose  to  con- 
-.iruct  2'/^  miles  of  14-foot  macadam  pave- 
nunt,  to  be  completed  by  November  1st. 


Clerk,  W.  J.  Dunning,  Vankleek  Hill. 
Engineers,  Jackson  &  Lee,  Temple  Bldg., 
I'rantford. 

West  Zorra  Township,  Ont. 

Tenders  will  l)e  received  by  the  clerk, 
.Mian  Murray,  .\o  (5,  Emhro,  Out., 

until  Feb.  i:;ih,  l  ,  .r  10,400  lineal  feet  ot 
tile,  catch  l»a^ini.  <uid  spillway.  I'lans, 
etc..  with  clerk. 


Railroads,  Bridges  and  Wharves 

East  Williams  Township,  Ont. 

The  T(jwnship  Council  \vill  start  work 
in  the  spring,  and  tenders  will  be  called 
about  June,  for  the  erection  of  a  steel 
and  concrete  bridge  30  feet  long  and  Ki 
feet  wide.  Plans  will  be  prepared  by  the 
engineer,  Charles  Talbot,  County  Build- 
ings, London,  Ont. 

London  Township,  Ont. 

The  County  Council  are  coii-,id(.  ring 
the  retlor)ring  of  Byron  iiridge  wiili 
either  creosoted  blocks  or  concreti-.  Ten- 
ders will  be  called  al)out  M;i\  iuigineer, 
C.  Talbot,  County  BuildiiiL:^.  Lmidon. 

New  Westminster,  B.C. 

L.  M.  Perkins  has  been  apjiointed  ar- 
(jdiitect  for  a  new  frei-ht  shed  ti>  be 
erected  on  tiie  water-troni  li\  ihe  .Xm-tli- 
ern  Pacific  Railway,  head  office,  St.  Paul. 
Minn.  Purchasing  agent,  F  G.  Prest.  .St. 
Paul,  Minn  Tenders  have  been  called 
and  contracts  will  be  awarded  shortl}'. 

Port, Stanley.  Ont. 

Plans  are  in  progress  and  tenders  will 
be  called  about  Feb.  15th  by  the  ^tcre- 
tary.  Col.  Spittal,  for  the  erection  of  two 
one-storey  frame  construction  pavillions, 
at  a  cost  of  $20,000,  for  the  London,  Port 
Stanley  Railway  Board.  Architects,  Watt 
&  Blackwell.  Bank  of  Toronto  Building. 
Torfjuto. 

Toronto,  Ont. 

The  Canadian  Northern  Railway  Com- 
pany, 1  Toronto  Street,  will  start  work 
shortly  on  an  84-mile  railway  line  from 
'l\)ronto  to  Niagara,  to  cost  $7,000,000. 
i\eceiving  yards,  etc.,  will  be  located  ar 
Nia.gara  I'"alls.  Plans  include  bridges  ;it 
Oakville,  Bronte,  Desjardines  Canal,  and 
over  River  Jordan. 

Vancouver,  B.C. 

Plans  are  being  drawn  for  an  engine- 
iiouse  and  ten  stalls,  to  be  erected  by  the 
(ireat  Northern  Railway,  90  Pender  .St. 
E.  -Architect,  F.  I,.  Townley,  850  Hast- 
ings St.  W. 

CONTRACTS  AWARDED. 

Weir,  Que. 

Tiie  following  contracts  have  l)een 
awarded  in  connection  with  the  erection 
of  a  one-span  175  ft.  x  17  ft.  concrete  and 
steel  bridge,  to  cost  $13,000,  liy  the  Mu 
nicipal  Council:  Concrete,  J.  W.  (  ot- 
liiigiiani,  Lachute,  Que.;  steel  for  lloor 
ing,  MacKinnon,  Holmes  &  Co.,  Ltd., 
T3rummond  Road,  Sherbrookc,  Que. 
Work  to  start  in  the  spring.  Secretary- 
treasurer,  T'.  Cantin,  Box  44. 


Public  Buildings,  Churches 
and  Schools 

Conjuring  Creek,  Alta. 

Plans  are  being  drawn  for  a  sciiool  to 
be  erected  i)y  the  Humble  School  Dis- 
trict. 

Davidson,  Ont. 

Tenders  will  lie  called  at  once  by  the 
M  cretar\-  of  School  District  No.  888  for 
tlie  ertetioii  of  a  school  of  lirick  con- 
struction, to  re]ilace  one  recently  de- 
stroyed l)y  fire. 

I'Vedericton,  N.B. 

The  architect,  K.  (i.  Pea,  2S5  Beaver 
ilall  Hill,  Montreal.  Que.,  is  receiving- 
tenders  for  tlic  erection  of  a  hospital 
here. 

Hamilton,  Ont. 

The  Buibh'iiL;  (  '.mmittee  of  the  Board 
lit  Educ.it  11  Ml  will  likely  call  tenders 
.ih  irtl\  loi"  ,in  eigiit-room  brick  construc- 
tion addition  to  .scliool.  .Secretary,  R.  H. 
I'oster,  City  Hall.  Architect,  G.  Huttoii, 
l!ank  of  Hamilton  Building. 

Korah.  Ont. 

Time  for  receiving  tenders  for  the 
erection  ot  a  school,  to  cost  $3(),000,  for 
ilie  .Scliool  Board,  Section  No.  5,  has 
br(  11  extended  to  noon  I'eb.  Kith.  Sec- 
relarx'.  Mr.  Hanna.  .Arciiitect.  Thomas 
11.  Wilks,  P'arwell  Building,  Queen  St.. 
Sault  Sle.  Marie,  C)nt. 

Outlook,  Sask. 

Tenders  will  lie  called  within  the  next 
lliree  months  bv  tiie  Town  Cmiiicil  for 
the  erection  of  a  stone  and  brick  con- 
struction liositital.  .Secret  ary-l"reasurer, 
Thomas  J.  Colby. 

Parry  Sound,  Ont. 

Tenders  are  being  received  1)\  tiie  sec- 
retary, J.  D.  Broughton,  until  l  eli.  10th 
for  the  erection  of  a  two-store\-  Ijrick 
ooiistructii.li  .school,  to  cost  .$:;."■>. (lOO.  Heat- 
ing and  pluniliing  may  be  let  st-parately. 
Architects,  Angus  &  Angus,  North  I'av, 
Ont. 

Riviere  Bleue,  Que. 

Tenders  are  lieing  received  by  Secre- 
tary-Treasurer Joseph  Berube  for  the 
erection  of  a  school,  three  storeys,  frame 
and  mill  construction,  to  cost  $7,000. 
.Seating  is  required. 

St.  John,  N.B. 

Tenders  will  be  received  by  tiie  archi- 
tect, 1'.  Neil  Brodie,  42  Princess  Street, 
aI)out  March  1st  for  the  erection  of  a 
two-storey  steel  and  brick  power  house 
and  laundry  for  the  General  Public  Hos- 
piltil.  to  cost  $4,(i00, 

Ste.  Madeleine,  Que, 

Plans  are  in  progress  and  it-iukrs  will 
be  called  about  l'\-h.  2(illi  for  the  erection 
ot  a  school  of  frame  construction  by  the 
City  Council,  to  cost  $8,000. 

St.  Mathias  De  Cabano,  Que, 

'lenders   are   being   received    by  Ke\. 
(Continued  on  page  45) 


Tenders  and  For  Sale  Department 


Tenders  Wanted 


Sciilril  ti-iulers  will  he  rccciveil  by  llic  viiulei 
^iKiird  up  «o  U  o'clock  p.m.  on  Tuesday,  February 
20th,  1917,  (or  ihc  erection  of  a 

Reinforced  Concrete 
Public  Garage 

iiii   r.eacock  atui  t  o.,  lirockvillc.  Onl. 

Plans  and  specifications  may  be  seen  at  my 
olBcc. 

The  lowest  or  any  tcmler  not  necessarily  ac- 
cepted. 

v..    Dll.l.DN'.  Anliiucl. 


..Km 


laiuKr  > 


Notice  to  Contractors 
Civic  Supplies 


Sealed  tenders  addressed  to  the  Chairman  of 
the  Board  of  Control  will  be  received  by  thu 
Secretary  of  the  Hoard  of  Control.  City  llall, 
Ottawa,  np  to  4  p.m.  Tuesday.  February  13th, 
1917.  for  the  supply  and  delivery  of : — 

Asphalt,    Asphalt  Flux,    Asphalt  Filler, 
Broken  Stone,  Brick,  Cement,  Castings, 
Oils  and  Grease,  Plank  and  Cedar 

.\ny  tcnik-v  received  after  the  above  stated  lime 
will  be  ileclared  informal. 

Specifications  and  full  particulars  may  be  ob 
tained  on  application  to  the  City  Engineer's 
Office,  City  Uall,  Ottawa. 

The  Corporation  does  not  bind  Itself  to  accept 
the  lowest  or  any  tender. 

A.  r.  MACALLUM, 

Commissioner   of  Works. 
Ottawa.  Ian.  :!I~t.  1!l17  fi  <1 


TENDERS 

For  the  Construction  of  a 
Drainage  System  for  the 
Rosedale  Bridge,  Bloor 
Street  Viaduct 


Tenders  will  be  received,  through  registered 
post  only,  addressed  to  the  Chairman,  Board  of 
Control,  City  Hall,  Toronto,  up  to  noon  on 

Tuesday,  February  27th,  1917 

for  ti.c  construction  of  a  drainage  system 
^wrought  iron  pipej,  for  the  Rosedale  bridge, 
Uloor   Street  Viaduct. 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outsider  as  to  contents. 

Specifications  and  forms  of  tender  may  be  ob- 
tained upon  application  at  the  Bloor  Street  Via- 
duct field  office,  80  Castle  Frank  Road. 

Tenderers  must  comply  .strictly  with  condition- 
of  City  By-law  as  to  deposits  and  sureties.  .  - 
set  out  in  specifications  and  forms  of  tender. 

The  lowest  or  any  tender  not  necessarily  • 
ccptcd. 

T.  L.  CHURCH,  Mayor, 
C  6  Chairman,  Board  of  Control. 


TENDER 
Annual  City  Supplies 


Sualiil  IciuKis  will  be 
signed,  addressed  to  Cli 
.Mayor;  Chairman  Hoanl 
ll;unilton.   Out.,  up  to  li 


rccciveil  bv  the  uiulci 
irlcs    C.    li.i.ikcr.  Ks(|,. 

nf     Innhnl,     Cilv  llall. 

,  p. 111.  ..11 


Monday,  March  5th,  1917 

(..1  Mii.i.lviiiK  llu-  t 'orpoi  atii.ii  of  llic  Cily  nf 
Ihiniillon  with  llic  followiii!.;,  l"  .Marcli  1st,  lltl.S: 

Cement.  Broken  Stone  and  Screenings.  Lime- 
stone Dust.  Asphalt.  Asphalt  Sand.  Sand  and 
Gravel.  Vitrified  Brick.  Creosoted  Wooden 
Blocks.  Lumber.  Sewer  Pipe.  Sewer  Brick. 
Lime.  Castings  (Ordinary  and  Special).  Iron 
Pipe.  Hydrants.  Valves.  Extension  Boxes.  Lead 
Pipe.  Pig  Lead.  Rubber  Hose.  Rubber  Boots. 
Road  Oil.  Lubricating  Oil.  Flux.  Fuel  Oil.  Coal 
Oil.  Gasoline.  Concrete  and  Garbage  Duck  Covers. 
Bass  Brooms.  Sectional  Sweepers.  Brass  Work, 
including  ordinary  and  special  brass  castings  for 
Water   Department.  Hardware. 

Tcii.U-is  t..  l.t;  .111  I'linns  sii| i| ilic-.l .  .iiul  plainly 
iiiarkf.l  ..II  llu'  ..ntsi.U'  "'l\'ii(lrr  iov  ('c'liu-nt,"  ur  as 
tlu-   .-.IS,    iiiav  I.e. 


I. 


all  of 
if  the 


.S].rcili.ali.iii^ 
tiu-    ;ili..\r    .-an    l.r    ..litainr.l  al 
Cit)     l'aii;iiK'i'r,    llalliilton,  (liUan.i. 

A  iliarkr.l  c'lici|nf  fi.r  10  per  cclU.  of  tiic 
am. .mil  ..f  Uai.lcr  (iinluss  ..tberwise  staled  in 
,S].iTiru  ali..ns ),  ].ayalilf  1..  W.  R.  Leckie,  City 
'rrcasiirfr.  ■  niiisi  aci-'impany  each  tender,  wliicli 
will  be  f. .' f.  i I  c.l  slunil.l  tlic  tt-nilerer  .and  his 
snretu-s  i.iil  i..  .mcuIc  ciiiilraLl  within  four  days 
after    ni.tici'   ..f   acce|itance  by   the  t'ily. 

The  lowest  or  any  ten.ler  not  necessarily  ac 
cejiteil. 

S.  H.  KE.XT.  City  Clerk. 
Hamilton,    laiuiarv    .'iOtli.    T.llT.  6-(j 


Sale  of 

Laundry  Machinery 


Sealeil  leii.krs,  addressed  to  the  undersigned, 
and  en<lorsetl  "Tender  for  Purchase  of  Laundry 
Machinery,"  will  be  received  at  this  office  until 
I  |..ni,,  on  Thursday.  February  15.  1917,  for  the 
l.nrcliase  of  iil.l  lauii'lry  machinery,  the  property 
i.f  tlu-  1  )e].artment,  and  now  stored  in  the  old 
llakcr  l.aun.lry,  Wellington  Street,  Ottawa, 

List  .if  machinery  may  be  ..btaine.l  on  appli- 
.  all. ill  p.  the  Clerk'  of  Works,  Postal  Station  "F," 
Ti  .1 .  .1 1 1 . 1 ;  to  the  Overseer,  Central  Post  Office, 
M..1I11  .1;  and  to  the  .Superintendent  Dominion 
I  liii  Ml  ugs,  Ottawa.  Inspection  of  the  machinery 
iii.iy  lie  made  in  the  jiremises  on  applicali.in  to 
Ihe  .Superintetulent  of  j^ominion  Buildings. 

The  party  whose  tender  is  accepted  must 
make  full  payment  for  all  machinery  purchased 
before  removing  same. 

Machinery  to  be  removed  within  fifteen  days 
from  notification  of  acceptance  of  tender  by  the 
Department. 

I  lie  aceijmiianied  l;iy  an  ac- 
.  bartered  bank  equal  to  ten 
.if  the  .■im.innt  of  the  tender, 

V  r.f  I 


II. 


Each  t. 
cepteil  elu'.pK-  . 
]jer  cent.    MO  p 
Ijayable  to  the  r.i. ier 
ister  of  Public  \V..rks.   ulm  l.  x 
the  ]ierson  ten.lciiiiL^         liiu'  I'. 

The  .k-partiii,  m    -1...  -  1. 11 

llu-  highest  111    ,iii>  ui.'Kr, 

.\ny  further  iiiformalioii  ina; 
.ipplication  to  flu-  undersigned. 

Ity  order. 


iMirable  the  Min- 
II  be  forfeited  if 
.11  ly  out  his  bid. 
itself  to  accept 

be    obtained  on 


C.  DESROCHERS, 

Secretary. 
Department  of  Public  Works, 
Ottawa,  February  2,  1917.  (i  fi 


Greater  Winnipeg  Water  District 


Tenders  for 
48-Inch  and  60-Inch  Cast 
Iron  Pipes,  Specials, 
and  Valves 


ScaUd  tcinlfis  addressed  to  the  undersigned  will 
lit'  rf cei \'c-(l   up  to  noon  on 

Thursday,  March  15th,  1917 

for  Ihe  supply  of  approximately  12,000  feet  of  -l.S- 
iiK'li  anil  1,:!00  feet  of  60-inch  Cast  Iron  Pipes, 
together  with  numerous  specials  and  gate  valves, 

.S]i.^-cilKatiiins  and  Form  of  Tender  and  of  Con- 
tract may  be  lia.l  upon  application  to  the  offices 
of   the  IJistrict. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

R.   n.  WAUGH, 
Chairman  of  Commissioners. 
•  list    january,  15)17. 
"jOl   Tribune  ISuilding, 

Winnipeg,    Man.,   Can.  O-.S 


BOILERS  FOR  SALE 

Two  low  pressure  30  H.P.  steel  boilers  com- 
plete with  mountings,  grates,  etc.  Have  been  in 
use  less  than  two  months.  Good  for  steam  or 
hot  water  heating  purposes.  Each  will  carry 
3,000  square  feet  of  steam  radiation.  Further 
particulars — MacM.  R.  &  D.,  4  Beaver  Hall  Sq., 
Montreal.  17-t.f. 


SITUATIONS  WANTED 


CONSTRUCTION  MAN,  capable  of  making 
Iilans  and  superintending  outside  work,  open  for  a 
position.  Box  51H.  Contract  Record,  Montreal, 
One.  6-S 


TECHNICAL  GRADUATE  in  C.  E..  with  ex- 
perience in  construction  of  Factories,  Ship  Berths, 
Docks,  Concrete  and  Structural  Steel  l)esig«ing, 
etc.,  desires  responsible  position.  Bo.\  .^14.  Con- 
tract Record,  Montreal,  Que.  fi-S 


"CHEVROLET" 
CAR 

For  Sale 


Cash  Price 


$450.00 


As  good  as  new,  in 
use  only  four  months. 
Owner  is  overseas. 
Information  from 

M  C  O  Box  507 

Contract  Record 

Toronto,  Ont. 


I"\'liriiar\-   ;,  J'.llT 


THE    CONTRACT  RECORD 
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Wanted  to  Rent 

With  ;i  view  to  purcliasc,  revolving  steam 
>lioveI,  traction,  ^/i  to  1  yard  dipper  witli  IS  to 
24  foot  diijper  stick.  Apply  Box  315,  Contract 
Record  X-  Engineering  Review,  Toronto,  Ont.  O-O 


Six  Roomed  School 

at  Creemore,  Ont. 

Tenders  will  be  received  by  the  Scliool  IJoard, 
up  to  February  15th,  1917,  "in  separate  trades, 
or  in  bulk,"  for  the  various  trades  reijuired  in 
erecting  and  completing  a  new  School  Building 
at  I'reemore,  (Jut. 

The  iilans  ami  specifications  may  be  seen  at  the 
office  of  the  Architect,  Philip  C.  Palin,  CoIIing- 
wood,  Ont.,  or  they  may  be  obtained  from  the 
School    Board    at  Creemore. 

H.  C.  CORBETT, 
(i-G  •        Secretary,  School  Board. 


i'^riiest  Gagnon  until  l''t;l),  J5lh  for  the 
interior  work  and  addition  to  parish 
church.  Architect,  T.  Raymond,  4r>  Caron 
.St.  Plans  and  specifications  with  archi- 
tect and  curate. 

Trail.  B.C. 

The  Knox  I'resbyterian  congregation 
have  under  consideration  the  erection  of 
a  church. 

CONTRACTS  AWARDED. 

Antigonish,  N.S. 

The  general  contract  for  I  he  ere  ction 
of  a  gymnasium,  to  co.st  :i^:i."i.iMiii,  i.ir  the 
St.  Francois  Xavier  I'niversity  has  been 
let  to  W.  E.  Landry.  Two  storeys,  100 
X  .TO,  iron  and  brick  construction. 

Elmvale.  Ont. 

Dillon  Brothers,  ThornT)ur\.  Ont., 
have  been  awarded  the  general  contract, 
and  will  receive  tenders  until  l.'.th, 
for  all  trades  in  connection  with  the  er<  c- 
tion  of  a  six-room  brick  construction 
school,  to  cost  .$31,000,  for  S.S.  No.  5. 
Secretary-treasurer,  W.  J.  McGuire.  Ar- 
chitect, John  Wilson,  (  ollingwood,  Ont. 

Kitchener,  Ont. 

The  Dominion  Bridge  Company,  Im- 
perial Life  Building-,  Toronto,  have  I)een 
awarded  the  contract  for  steel  work  in 
connection  with  the  erection  of  a  churcii 
of  buff  pressed  Ijrick  con.slnu  l  ion  for 
(he  Polish  Roman  C'atiiolic  longrenation, 
to  cost  $4.'),000.  'I'enders  for  other  trades 
will  be  received  l)y  Fatlier  Ko^alski  until 
liie  end  of  February.  Architect.  A.,W. 
Holmes,  10  Bloor  St.  E.,  Toronto. 


Business  Buildings  and  Indus- 
trial Plants 

Brockville,  Ont. 

Tenders  will  lie  received  l)y  the  archi- 
tect, B.  Dillon,  43  King  St.  E.,  until  Feb. 
30th  for  the  erection  of  a  two-storey  re- 
inforced concrete  and  brick  construction 
public  garage  for  Beacock  Brothers,  to 
cost  $18,000.  Plans  and  specifications 
with  architect. 

Clearmont,  Alta. 

iMans  are  prepared  for  a  two-storev 
trame  construction  hotel  to  be  erected  in 
tile  spring  by  Mr,  D,  R.  Morris 

Dartmouth,  N.S. 

Plans  arc  l)eing  ])repared  and  fenders 
will  be  called  shortly  for  the  erection  of 
a  telephone  building,  of  reinforced  con- 
crete ronslnirl  ion,  for  the  Maritime  Tel- 


ephone and  Telegraph  Company,  Mollis 
St.,  Halifax.  N.S.  Assistant  General 
Manager,  William  H.  Hayes,  Hollis  St. 
A  switchboard  of  .j.fJOO  lines  capacity  will 
be  installed.  Architect,  S.  P.  lOamaresei, 
St.  Paul  Building.  Halifax. 

Delbourne,  Alta. 

Work  is  to  start  at  once  on  the  erec- 
tion of  a  creamery  for  the  Calgary  City 
l^iiry,  Calgary,  Alta. 

Drumheller,  Alta. 

Work  will  be  started  sii<.irlly  oii  de- 
\elopmenl  of  the  Scranton  Coal  Com- 
pany's mine.    Capital,  .$50,000. 

Edmonton,  Alta. 

Tile  Norwood  Bakery,  97  10  (Jne  Hnn- 
ih-ed  and  Eleventh  Aveinie.  will  recci\c 
tenders  on  all  trades  except  steel  tor  the 
erection  of  a,  one-storey  lirick  store  ad- 
dititjii  to  bakery,  to  cost  $(),.')()0.  Work  to 
start  in  the  spring. 

The  Delta  Copper  Conii)aii\,  io:;  J  eg- 
ler  Ldock,  are  workiiiL;  on  llieir  mine  de- 
velopment at  Skceiia  i  i  .  i^^m^,  K.n  liede- 
boule  Mountain,  B.C  .  Malenal  ami  eipii])- 
nient  has  been  purchased,  and  oper.itiona 
will  start  March  1st.  Later  an  aenal 
tram\\;i\  will  be  built  from  the  mine  Ir, 
S\\le\,  .;' j  miles;  also  a  p<i\\  er  ]jlant  and 
workmen's  houses.  iMiLinieer,  II,  IC 
Clements,  Skeena  Crossini:,  r..i  . 

Edmundston,  N.B. 

11.  -S.  Ferguson,  300  J'iftli  \\eiiue.  .\'ew 
York,  has  been  appointeil  eonsidinig  en- 
gineer for  the  pulp  and  iKipe-i  null  to  be 
erected  for  Eraser  Limited,  \V(jrk  not 
expected  to  start  until  b])ring, 

Hamilton,  Ont. 

The  erection  of  a  fonr-storey  rein- 
forced concrete  and  briel^  theatre  here, 
to  cost  $200,000,  is  contemplated  by  the 
Loew's  Hamilton  Theatre,  Ltd.,  189 
Yonge  Street,  Toronto.  Architect,  Thos. 
\V.  Lamb,  IT  St.  John  St.,  Montreal,  Que. 

London,  Ont. 

A.  C.  Eisenach,  care  of  (iordon  Philip. 
City  Hall,  contemplates  the  erection  c)f 
an  automobile  factory,  to  cost  $50,000. 

Montreal.  Que. 

The  erection  oi  a  lactory  in  the  near 
future  is  being  considered  by  William 
Scully.  Ltd.,  ;i20  Uiiivcrsitv  .Avenue. 

\V(.)rk  has  been  starlnl  ,.n  tlie  wie.  ].. 
in,g  of  interior  in  conneelion  wiili  jlui.i 
tions  to  theatre  mi  St.  i  uluiine  West, 
corner  Aylmer  Street,  .  i\\  n.  ,1  l,v  llnlman 
Theatres,  Ltd.  Architecl.  IC  (iarieiiw  3r, 
St.  James  Street.  L.  Ileaudr.w  :.>t:.'() 
Hutchinson  Street,  will  i^robably  be  the 
.general  contractor. 

T<;nders  will  be  called  and  work  will 
be  started  shortly  on  the  erection  of  a 
theatre  for  the  United  Theatres.  T..td., 
care  of  W.  H.  Conovcr,  The  Imperial 
Theatre,  Architect.  D.  ].  Spence,  40 
Beaver  Hall  TTill. 

Olds,  Alta. 

Work  will  be  started  in  the  spring  by 
day  labor  on  a  creamery  ;nid  cheese  f.i,- 
tory  for  W.  A.  Brodie. 

Ottawa,  Ont. 

Plans  and  specifications  for  store  and 
a|)artments  to  be  erected  by  .\.  \V.  Mar- 
sliall.  care  of  architect,  at  a  cost  of 
$:i0.()00,  arc  with  the  architect,  JL  Coyles. 
506  Metcalfe  Street,  who  will  receive  ten- 
ders until  I'eb.  8th.  Structure  lo  be 
three  storeys,  40  x  93.  terra' cotta  and 
solid  tapestry  brick  construction. 

W.  T':,  ,\'orfke,  I'l.iz.a  r.nilding,  has  been 


appointed  architect  and  tenders  will  be 
called  shortly  for  the  remodelling  of  a 
ljuilding  for  a  bank  for  the  Bank  of  Ot- 
tawa, IIG  \Vellington  Street.  Structure 
will  lie  of  S(did  brick  eon st ruction. 

Port  Burwell,  Ont. 

'file  erection  of  a  fish  house  and  ice 
house  to  replace  the  our  reeenll\  de- 
stroyed by  fire,  with  a  loss  oi  ^rlLMtoo,  is 
bein.g  considered  by  Charles  Moultoii. 

Port  Colborne,  Ont. 

'i'enders  w  ill  be  reeeu  ed  b.\  the  archi- 
tect, C.  M.  l')ortei-.  Main  Street.  Niagara 
Falls,  Out.,  for  the  erection  of  a  store- 
Ikjusc.  bank,  oltices.  and  ice  house  for  the 
('anada  SteanishiiJ  Line.  Two  storeys, 
brick  construction.  Two  steel  vault 
doors,  cold  stora,ge.  and  ice  machinery- 
required. 

Preston,  Ont. 

Work  will  be  started  at  once  on  tiie 
business  block  to  be  erected  by  Wirsch- 
in,g  Brothers.  Owners  are  in  the  market 
for  50  barrels  of  cement,  iv.'o  cars  of 
lumber,  :')00  square  yards  of  felt  and 
gravel  roofing,  plate  glass  fronts,  lum- 
ber, lath,  lime  for  plastering,  liar.rlwood, 
sinks,  basins,  and  closets. 

Renfrew.  Ont. 

W.  E.  iVoffke.  Plaza  Building,  Ottawa, 
has  been  aiipointed  architect  and  is  pre- 
luiritig  idans  for  addition  to  hotel  owned 
by  tin  Renfrew  flotel  Company,  lo  cost 
$40,11(1(1.  Tenders  will  be  called  shortly. 
Secretai-\ -treasurer,  Hugh  McDonald. 

St.  Casimir,  Que. 

Plans  are  in  ]>ro,yress  and  tenders  will 
lie  n  1  (  11  <  il  aliMiii  Xjnil  1st  for  the  erec- 
tiini  111  a  store  ami  residence  of  frame 
and  brick  construction,  to  cost  $10,000, 
])y  Thomas  Ferron.  .St.  Casimir.  Archi- 
tect, Jules  Caron.  (i>.i  .St.  Francois  Xavier 
.Street,  Three  ]\i\ers.  Que. 

St.  John,  N.B. 

Tt'iidcrs  will  be  calleil  alx<ut  March  I  s,t 
for  the  erection  of  a  four-storey ,  theatre 
and  hotel  b\-  \\  (i,  .Spencer  and  King 
Sciuare  I'tealt.N-  Ciinii);Ln\.  \  ^--i  u  i,i  I  ed  ar- 
chitects, IMack-,  C  lapp  W  li 1 1 1 emore, 
Boston,  Mass,,  and  F.  Neil  lirodie,  43 
Princess  St. 

Strathroy,  Ont. 

I'".  Rowland  is  roiisidering  the  rebuild- 
ing oi  a  l.iisme^--  Mock  on  l''ront  Street, 
Ci  eo.,t  0(1(1  m  ifie  spring.  New  fioor- 
iiig,  -^tore  frcnits.  heating,  ))lunibin,g,  roof- 
ing, and  windows  will  be  required. 

Toronto,  Ont. 

S,  C,  W  haley.  3509  ^■onge  Street,  w  ill 
start  w-ork  at  once  on  the  erection  of  a 
two-storey  brick  construction  gara.ge,  to 
cost  $10,000.  Owner  will  buv  material 
and  super\-ise  work, 

Mrs.  K.  Devaney,  387  Keele  Street,  is 
considering  the  erection  of  a  store,  to 
cost  $3,500.  Uuilding  will  be  three  stor- 
eys, and  will  be  erected  shortly. 

Vancouver.  B.C. 

Preliminary  plans  have  been  drawn 
and  work  will  be  started  this  sunTmer  on 
the  erection  of  a  frame  and  brick  ware- 
house for  \V.  Holt.  435  Dufferin  St.  W. 

IMans  for  two-storey  machine  shop, 
etc.,  to  he  erected  by  John  Couglilan  & 
Sons,  Front  and  Columbia  Streets,  at  a 
cost  of  $10,000.  have  been  coniideted, 

Woodstock.  Ont. 

.\,  .1.  M(-Kinney.  Iiigersoll  .Vveniie.  has 
been  ai)|)ointed  arcliileet  for  the  erectitm 
of  a  one-storey  red   brick  construction 
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•  Uiii  >  u.r  [111-  L  u\  \  V.  iiiup.iiiN .  ri;m> 

ami  spi'oitications  with  the  manager,  Mr. 
Met  riinnuMi,  \\lu>  will  rei-ei\i-  tenders 

CONTRACTS  AWARDED. 

Chateauguay.  Que. 

1  he  Mnietural  .^leei  Cumpaiiy.  in 
I  athcart  Street.  Montreal,  have  been 
awaRlftl  the  steel  eontraet  in  cunnection 
with  the  erection  of  a  two-slorey  frame 
am!  i>la.slic  brick  construction  store  anil 
resilience  for  William  l."raik  The  gen- 
eral contractor,  M.  Maxwell,  will  buy  all 
material  and  will  sublet  l;\bi>i-  only  on 
smaller  trades, 

Drummondville,  Que. 

I  lie  geiieial  ctuilracl   lor  the  irecliou 
of  a  bank  and  a  store  of  brick  construe 
tion.  to  cost  $l.").l>00,  for  d.  Garon,  has 
been  awarded  to  |.  A.  Nadeau.  Arclii 
tect,  Louis  Audel,  :!T  King  Street.  Slur 
brooke.  Que. 

James  Island,  B.C. 

The  followin.g  contracts  liave  been 
awarded  in  connection  with  the  erection 
of  an  assembly  hall  for  the  C  auatliau 
lixplosives.  Limited,  Arcade  liuildiu.g, 
N'ictoria:  General  c<uUract,  Cieorge  Mus- 
grave,  l'.'.)7  .\sh  Street,  N'ictoria;  plumb 
ing  and  lieating.  Hay  ward  &  Dodds,  \Ki7 
h'ort  Street,  Victoria;  electrical  work, 
Garter  Klectrical  Gouipauy,  Trutcli 
Street.  \'ancouver;  painting,  lirowii  & 
i'oiiuroy.  care  of  ()wiuts. 

Kitchener.  Ont. 

The  heating  contract  lor  the  two-stor- 
ey brick  construction  factory  which  is 
being  erected  by  Pollock  Phonola  Com- 
pany, to  cost  $0,000.  has  been  awarded  lo 
W  cichel  &  Son,  King  Street,  W  aterloo. 
Owners  will  carry  out  the  electrical 
w  ork. 

Lindsay,  Ont. 

The  followin.g  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  cold  stora.ge  building  by  Flavelles, 
Ltd..  to  cost  $;iO,000:  Cork  installation, 
.\rinstrong  Cork  and  Insulation  Com- 
pany, Ltd.,  214  King  E.,  Torontcj;  ice 
machinery,  Canadian  Ice  Machine  Com- 
pany, 82  Chestnut  Street,  Toronto. 

Montreal,  Que. 

The  A.  F.  Bycrs  Company,  Ltd.,  340 
I  'uiversit.y  Street,  Lave  i)cen  awarded  the 
general  contract,  ard  have  started  exca- 
vating work  on  the  one-storey  concrete 
construction  factory  to  l.-e  erected  for 
Thomas  Davidson  Manufacturing  Com- 
pany, 187  Delisle  Street,  to  cost  $80,000. 
General  contractor  wants  tenders  on 
rooting,  plumbing,  heating,  and  paintin.g, 
and  will  purchase  structural  and  rein- 
forcing steel  and  metal  sash. 

Anglins  Limited,  05  Victoria  St.,  ha\e 
been  awarded  the  general  contract  for 
the  erection  of  a  one-storcy  shiijbuilding 
berth  for  the  Canadian  Vickers  Company, 
Ltd.,  for  which  the  foundations  are  in. 

J.  Lefebre.  146  Ontario  St.  E.,  has 
I>een  awarded  the  general  contract  for 
the  rebuildin.g  qf  store,  etc.,  owned  by 
Edwin  Cox  &  Co.,  St.  Francois  Xavier 
St..  to  cost  $4,000. 

C.  K.  MacNeilly,  St.  Agathe,  Que., 
has  been  awarded  the  general  contract 
for  alterations  to  stores  and  residences 
owned  by  D.  A.  Lewis,  80  St.  I'Vancois 
Xavier.  to  cost  $7,000.  Architect,  J.  E(] 
gar  Prairie,  502  St.  Catherine  E. 

Paris.  Ont. 

The  general  contract  for  a  three-storey 
mill  and  brick  addition  to  mill  No.  J, 


ow  neil  by  Penman's  Limited,  to  cost 
.i;:i,">,000,  has  been  awarded  lo  Schultz 
I'rothers,  ;i5-4T  Albion  Street,  Hraiii- 
Idrd.  ()nt.  Cieneral  contractor  will  call 
lenders  shortly  for  sprinkler  system  and 
material  reciuiretl.  JMumi)ing  and  heating 
w  ill  111'  let  separately.  Work  will  start  in 
the  spring. 

St.  Catharines.  Ont. 

(ieorge  II.  .\rcbil)ald,  :i'.>  Jordoii  .St., 
Toronlo,  has  l)eeii  awarded  the  general 
contract  and  has  started  work  on  the 
one-storey  reinforced  concrete  addition 
to  the  factory  of  the  Kinlcith  Pa|)ei 
(  oinpany,  to  cost  $10,000.  Cjeneral  con- 
tiiu'tor  buys  material. 

St.  John,  N.B. 

W.  A.  Munro,  i;i4  I'aradise  Kow,  lias 
been  awarded  the  general  contract  for 
I  hi'  remodelling  of  a  theatre  owned  by 
J.  M.  I'Vankland,  Strand  Theatre,  Hali- 
fax, at  a  cost  of  $4,000.  Architect,  F. 
Neil  Brodie,  43  Princess  Street.  Gen- 
eral contractor  will  purchase  10  barrels 
of  cement  and  5,000  feet  of  birch  flooring. 

Toronto.  Ont. 

McGregor  &  Mclntyre,  li:;!)  Shaw  St., 
have  been  awarded  the  steel  contract  in 
connection  witli  the  erection  of  factory 
l)iiiIiliiiL;s  foi-  llu-  Canadian  Aeroplanes, 
1,1.1.,  lo  cost  $,■)()(), 000.  The  general  con- 
liactors,  Jackson-Lewis  Company,  7.j 
,\clelaide  W.,  are  now  in  the  market  for 
100,000  feet  of  maple  flooring. 

\'.  L.  Beecroft,  170  Bowling  Avenue, 
has  been  awarded  the  general  contract 
for  the  erection  of  a  two-storey  brick 
garage,  at  $10,000,  for  A.  R.  Marton, 
Lumsden  Building,  and  will  buy  material 
and  supervise  construction.  Brick  has 
been  purchased. 

The  Imperial  Munitions  Board,  l^oyal 
Bank  Building,  have  awarded  the  gen- 
eral contract  for  the  erection  of  aviation 
.school  buildings,  etc.,  to  be  located  east 
of  Camp  Borden,  about  60  miles  north  ot 
here,  to  Bate-McMahon  Company,  Ot- 
tawa, Ont.  Cost,  $3,000,000.  Col.  R.  S. 
Low,  Kenniston  Apartments,  Ottawa, 
will  supervise  construction.  Sewer  and 
water  system  will  be  extended  from 
Camp  Borden. 

Windsor.  Ont. 

J.  Morris,  St.  Thomas,  has  been  award- 
ed the  general  contract,  and  will  do  all 
work  in  connection  with  the  store  front 
and  addition  to  store  on  Sandwich  owned 
by  R.  H.  &  J.  Dowler,  176  Dundas  St., 
London,  Ont.  Architect,  G.  Jacques  & 
Co.,  Boug  Building. 


Residences 

Arnprior,  Ont. 

Tenders  are  being  received  by  the  ar- 
cliitect,  J.  MacLaren,  104  Sparks  Street. 
Ottawa,  Ont.,  for  additions  and  altera- 
tions to  residence  owned  by  Miss  Rob- 
ertson, to  cost  $3,000. 

Hensall,  Ont. 

The  erection  of  a  residence,  to  cost 
.'ti3,500,  is  contemplated  by  G.  C.  Petty. 
Work  to  start  in  the  spring. 

Maitland,  Ont. 

I'lans  are  being  prepared  for  a  resi- 
dence to  be  erected  by  George  W.  Hiles, 
to  cost  $3,000. 

Ottawa.  Ont. 

B.  A.  Grison,  115  Fentiman  Avenue,  is 
considering  the  erection  of  some  resi- 
dences. 


Plans  are  being  prepared  by  the  archi- 
tect, W.  E.  Noffkc,  Plaza  Building,  Ri- 
deau  Street,  for  alterations  to  residence 
and  garage  owned  by  John  Gleeson,  Cen- 
tral Chambers. 

Toronto,  Ont. 

I'lans  have  been  drawn  and  work  will 
start  at  once  on  a  pair  of  residences  to 
be  erected  by  A.  L.  Sanagan,  132  Bal- 
sam Avenue,  to  cost  $4,500.  Two  stor- 
eys, brick  construction. 

Work  has  been  started  on  the  walls  o 
a  pair  of  residences  being  erected  or 
Appleton  Avenue  by  Mark  Crocker,  185 
Ossington  Avenue,  to  cost  $4,000.  Own- 
er buys  material  and  supervises. 

Welland,  Ont. 

Plans  are  being  prepared  for  a  resi- 
dence to  be  erected  by  Leslie  Smith,  43 
Dorothy  St.  All  work  to  be  done  by 
owner  in  the  spring. 

Windsor,  Ont. 

Plans  and  specifications  are  with  the 
architect,  J.  C.  Pennington,  Labelle  Bldg., 
who  will  receive  tenders  until  Feb.  15th 
for  the  erection  of  two-storey  brick  con- 
struction apartment,  to  accommodate 
four  families,  to  be  erected  for  Louis 
Kaplan,  Erie  and  Plessier  Streets,  at  a 
cost  of  $9,000. 

CONTRACTS  AWARDED. 

Montreal,  Que. 

The  roofing  contract  in  connection 
with  the  two-storey  solid  brick  resi- 
dence which  is  being  erected  by  V.  E. 
Lambert,  350  Marcil  Avenue,  to  cost 
$15,000,  has  been  awarded  to  Joseph  La- 
marche,  896  Drolet  Street.  General  con- 
tractor will  do  carpentry  wGrk. 

The  frame  work  is  up  and  the  follow- 
ing contracts  have  been  let  in  connection 
with  the  three-storey  brick  construction 
residence  being  erected  by  D.  Chevrier, 
1655  Notre  Dame  Street  West,  to  cost 
$12,000:  Roofing,  plumbing,  and  heating, 
Belisle  &  Frere,  808c  Papineau  Avenue; 
electrical  work,  Vallee  &  Hamlin,  186T 
St.  James  Street;  plastering.  Z.  Bouch- 
ard. 12  Bourget  Street;  painting.  N.  D. 
Rufiange,  91  Rose  de  Lima  Street. 

The  sub-contract  for  heating  and 
idumbing  for  the  apartment  house  to  be 
erected  by  John  Dominique,  180a  Marci! 
Avenue,  has  been  awarded  to  Lavigueur 
&  Menard,  2483  St.  Lawrence  Boulevard. 

Ottawa,  Ont. 

The  following  sub-contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  residence  of  stucco  and  brick  veneer 
construction,  to  cost  $5,000,  by  Frank 
Wilson,  9  Roslyn  Avenue:  Electrical 
work,  P.  Ackroyd,  416  Bank  Street: 
beating,  J.  R.  Cameron,  488  Lewis  St.; 
idastering,  Mr.  Tessier,  Sunnyside  Ave- 
nue.   Painting  by  day  labor. 

Toronto.  Ont. 

The  general  contract  for  the  erection 
r.f  a  2^/2-storey  brick  construction  resi- 
dence for  John  A.  Brady,  47  Benlamond 
Avenue,  to  cost  $6,000,  has  been  awarded 
lo  Alex.  Macleod,  57  Benlamond  Avenue. 
(General  contractor  buys  material  and  lets 
labor. 

Scott  &  Arksey,  70  Hogarth  Avenue, 
have  been  awarded  the  .general  contract 
for  the  erection  of  six  two-storej^  brick 
construction  residences,  to  cost  $7,300, 
for  H.  Noller  and  F.  W.  Hill.  71  Ade- 
laide St.  E. 

The  following  contracts  have  been 
awarded  in  connection  with  the  apart- 
(Continiied  on  page  48) 
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Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for^ny  service. 


INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

OtUwa  RepretenUtlve :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 


1 


4K 


iiu  iits  nnw  lifinn  iiccliil  mi  llf.itli  W 
l>v  I..  Iv  I'arinw.  :.>lvS  IKalli  Sincl.  ,ii  ,i 
cost  ui  $:.*:i.()tm:  I'lnmliiiiK.  l-yiuli  r.r.uli 
»-is.  T-t  Maroliitioiiiit  kil.;  Iii-ating,  K.  M. 

UVJ7  Cu'irard  St.  K.;  wirinL;.  . 
Taylor.      Marohinoiint  Kd.  Stnuiiuc  to 
In-  lour  ston-ys,  hrick  construction.  Ma 
>onry.  carpentry.  i>aintiii>j.  anil  plasiir- 
mv:  to  hv  iloiu'  l>y  tlav  lahor 


Power  Plants,  Electricity  and 
Telephones 

Derby  Township,  Ont. 

I'lic  l  ownshiii  i  ouncil  plan  lo  install  a 
new  hvilro  system.  Work  to  start  in  tlu' 
xprmu  I'lerk.  \\  .  II.  Ililu.  Kolsytli. 
(  )tii 

London.  Ont. 

riu-  I'tililies  I'.oaril.  ('\{\  Council, 
plans  to  exlentl  liyJro  system,  and  will 
require  wire  and  j^eneral  ei|uipment.  Ciosi, 
#."i(l.(>(H».  SuperintcmUnl,  h'..  \'.  llnclKUi- 
an.  (.  ity  Hall. 

Wolseley,  Sask. 

rill-  Town  (  ouncil  are  considcrin.n  an 
extension  lo  li.ijlu  and  power  plant,  to 
cost  .i:t).0()0.  I>y-law  is  now  hein.i;  pre- 
pared, and  will  lie  presented  to  ilic  (Oun- 
cil al)out  I'eb.  ;j:!rd. 


Fires 

Amherstburg,  N.S. 

Theatre  owned  by  J.  H.  V.  Moore,  .'j 
Lawrence  Street,  totally  destroyed.  Loss, 
$rj.5,000. 

Fort  William  Ont. 

I'actory  hiiildins.;  and  some  uiachinc-ry 
owned  by  Anderson  it  Co.,  1)11  J)(ina!d, 
Street.    Loss.  $4,000. 

Lennoxville,  Que. 

(,'luircli  owned  tiic  kunian  Catholic 
congreKaiion.  Loss,  .'i;20,()00.  Curate, 
Rev.  J.  A.  Parent.  Will  probably  rebuild 
next  summer. 

Mont  Joli,  Que. 

l"oundrv  owned  by  Uf^uleau.  I>td.,  suf- 
fered loss  by  tire. 

Niagara  Falls,  Ont. 

.\  business  block  owned  by  William 
Lansj,  Niagara  J*"alls,  X.Y.,  and  occupied 
by  the  followinfj:  Frontier  Printing  Com- 
pany; J.  .A.  Newport  &  Co.,  real  estate, 
George  H.  Edwards,  plumber;  Swayzc's 
.grocery  store.    Loss,  $20,000. 
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Pcterboro,  Ont. 

I  ourl  111  lusr,  ( i\\  111  d  l>\  I  111'  t,  ouii  I  \ 
Comu-il.  Loss,  0(1(1.  Will  rrliuiM  ai 
oiii-e. 

St.  Louis  de  Courville,  Que. 

Tile  jKirisli  will  ri'buili!  in  liii'  s|)ring 
I  ill-  i-lnu  i-li  recently  destroyed  by  lire,  at 
,1  los^  ,,i  $i()0,00().  t  urate,  l''ather  Rou- 
lel. 

Wetaskewin,  Alta. 

i'ool  room  owned  l)\  .Mr.  Aldridgc, 
li.trlier  sho])  owned  by  Mr.  Gibson,  and 
liost-ollice  owned  by  Dominion  (Toveni- 
menl.     Loss,  $10,000. 

Winnipeg,  Man. 

Store  owned  \)y  Jobin-Marrin  Com- 
pany, grocer,  I")  JViarkef  Si.  IC  Loss,  in- 
cluding stock,  $ir)0,00O. 


Miscellaneous 


Alvinston,  Ont. 

W  .  J.  I\i'ader  will  coiuiiience  tlie  manu- 
lacture  of  a  |)atenl  gate,  .ind  will  recjui^-e 
lumber  and  iron. 

Edmonton,  Alta. 

Tlie  Northern  Ali)erla  .Xalural  Gas  and 
i  >eveloi)menl  Com]i:iny  are  drilling  and 
are  expected  to  lia\e  distribution  mains 
completed  i)y  March,  l'.)J8,  for  their  na- 
tural gas  develoiiment.  Secretary,  H.  H. 
Ilyndman,  J00:i4  ()ne  Hundred  and  Fif- 
teenth .Street. 

Hamilton,  Ont. 

'J'cnders  addressed  to  Chairman  Board 
of  CmUnd  will  be  received  by  Clerk,  S. 
J  I.  Kent,  uiilil  .•)  p.m.,  March  5th,  ioi 
supplies,  including  paving  materials,  wa- 
terworks supi)lies.  etc.  Specifications, 
etc.,  at  office  of  engineer. 

London.  Ont. 

The  J.'"inancc  (  (immittee  of  the  City 
Council  have  under  consideration  the  in- 
stallin.g  of  a  refrigerating  plant,  to  cost 
•fT.OOO. 

Ottawa.  Ont. 

Separate  tenders  called  by  the  secre- 
tary, R.  C.  Desrochers,  until  4  p.m.  Feb. 
12  for  supplies  required  by  the  department 
dredging  i.lant  in  Manitoba  during  the 
liscal  year  l'.ii;-is.  Specifications  at  the 
iJepartmeni  cjf  I'ulilic  Works,  Ottawa, 

1\.  (.  l)e^r(lchel■s,  Secretary,  IJepart- 
nieul  of  I'uljlie  WOrks.  Dominion  (iov- 
ernment,  will  reeeixe  separate  tenclers 
until  4  J). 111.  k  el).  I.'ith  for  supplies  re- 
cpiired  for  the  department  dredging  plant 


191 


in  New  ISrunswick  and  No\a  Scotia  dur- 
ing the  fiscal  lyear  1!)17-1S. 

Owen  Sound,  Ont. 

Messrs.  Keenan  llrothers,  lo:;(j  .Second 
.\venue  East,  are  in  the  market  for  twn 
.")()  (o  :!()()  h.p.  compound  en.gines. 

St.  John,  N.B. 

i  he  C  ity  Council  are  considerin.g  the 
purchase  of  a  .50  h.p.  stationary  engine 
for  asjihalting  plant.     Commissioner,  G. 
iMsher. 

Toronto.  Ont. 

lians  are  to  be  jjrepared  for  shec]) 
pens  to  be  erected  by  the  Canadian  Na- 
tional ILxhibition  fjoard  to  replace  those 
destroyed  by  fire.  Cost,  $8,000.  Mana- 
ger, Dr.  Orr,  :!S  King  St.  E. 


THE 


Canadian  Surety  Co. 

writes 

BONDS 

guaranteeing 

Performance  of  Contracts 

Head  Office,  26  Wellington  St.  E., 

TORONTO 

Brokers'  Business  Solicited 


DARLING 
STEAM 

.  VRLING  BROTHERS  "i-  -,^    '  'J 

LIMITED  -  ™Y 


I  niiineers  and  Manufacturers 
MOVI  RF.AI,.  CAN.\PA 


.\Cents;  -  *■ 
.  ,-HalifaT 


THE  GLUE  BOOK 

WHAT  IT  CONTAINS 

Chapter  i — Historical  Notes 
Chapter  2— Manufacture  of  Glue 
Chapter  3— Testing  and  Grading 
Chapter  4 — Methods  in  the  Glue  Room 
Chapter  5 — Glue  Room  Equipment 
Chapter  6— Selection  of  Glue 

Price  50  Cents 

CONTRACT  RECORD 


AND  ENGINEERING  REVIEW 


347  Adelaide  St.  West 


Toronto 


Incorporated  Companies 

Chatham,  Ont. 

The  High-Grade  Natural  Gas  Com- 
pany, Ltd.,  capital  .$40,000,  have  been  in- 
corporated to  develop  and  operate  gas 
wells. 

Tillsonburg,  Ont. 

The  Huntley  Manufacturing  Company. 
Ltd.,  capital  $.)0,000,  has  been  incorpor- 
ated to  manufacture  milling,  canning, 
and  factory  niachinerj'. 

Toronto,  Ont. 

The  Canada  Metal  Company,  Ltd.. 
I*"raser  Avenue,  are  in  the  market  lor  a 
motor,  .'300  to  300  h.p.,  three-phase,  2.3- 
cycle,  .500  r.p.m.,  .),50  or  3,200  volt.  | 

Wellandport,  Ont.  ' 

'Lhe  I'^armers'  Millin.g  Company,  Ltd., 
capital  $40,000,  has  been  incorporated  to 
conduct  general  milling,  flour  and  feed 
lousiness. 


l'\'1)rii;iry  7,  1917 
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Made  ill  Caikhlci 


Preserv  es  Roads 
Presents  Dust- 


A  New  Road? 
No,  it's  Three  Years  Old! 


Wesfmount  Boulevard,  VVestniount,  P.Q. 
Constructed  with  "Tarvia  X"  mixed  method. 


THIS  is  one  of  thousands  of 
examples  of  successful  Tar- 
via  work.  The  road  was  built 
with  Tarvia  in  1913  and  the 
photograph  shows  its  condition 
after  two  winters.  The  beau- 
tiful contour  remains  unimpair- 
ed by  frost,  rain  or  traffic. 

A  tarviated  road  is  not  a  luxury 
but  an  economy.  Tarvia  adds 
a  little  to  the  first  cost  but  saves 
enough  in  maintenance  to 
make  it  up. 

Tarvia    methods    provide  for 


maintenance  as  well  as  construc- 
tion. No  road  is  permanent  but 
Tarvia  roads  at  a  slight  ex- 
pense can  always  be  restored  to 
their  original  contour  and  kept 
dustless  by  application  of 
' 'Tarvia-B.  ' 

Tarvia  is  waterproof  and  by  exclud- 
ing moisture,  ])revents  damage  by 
frost  in  winter. 

We  learned  long  ago  that  no  one 
material  will  fit  every  road  problem. 
Tarvia  is  made  in  three  grades, 
therefore,  and  there  are  a  dozen 
ways  of  using  it.  r)nr  engineers 
have  met  many\ peculiar  road  prob- 
lems.    Perhaps  they  can  help  you. 


Booklet  on  request.     Address  our  nearest  office. 


Special  Service  Department. 


This  company  has  a  corps  of  Iraincd  engineers  asking  by  anyone  interested. 

and  chemists  who  have  given  years  of  study  to  If  you  will  write  to  the  nearest  office  regarding 

modern  road  problems.  road   problems  and  conditions   in   your  vicinity, 

The   advice   of   these   men   may   be   had   for   the  the  matter  will  have  prompt  attention. 


T  H  B  PATERSON   MANUFACTURING    COMPANY,  LIMITED 

MONTBBAI,  TORONTO  WINNIPEG  VANCOUVER 

THE  CARRITTE-P  ATKRSON  M  A  N  U  F  A  C  T  tJ  R  I  N  G  CO.,  LIMITED 

8T.  JOHN,  N.  B.  HALIFAX.  N.  S.  SYDNKV,  N.  8. 
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rill'.  CO N  I" u AC  r  uiviokD 


Late  News  Items 

Branttord.  Ont. 

I'lii-  l-'ii  i-  l  iuli-rw  riliTs"  .X.s.SDoiation 
liavv  su«t,'isti»l  to  ilu>  (.  ity  Coiuuil  au- 
othtT  lire  station  and  purcliase  of  steaui 
lire  engine.  '1  lie  installation  of  hoostei 
l>un»i>s  in  Terraee  llill  Uisirici  also  he- 
inn  considered  ri.  il  i  omu-il.  II,  1'. 
Leonard. 

East  Oxford  Township,  Ont. 

Tenders  will  be  reeeixed  by  I'.  (1.  jack- 
son.  Oxford  C'enlre  I'.O..  township  clerk, 
until  l-"eb.  12th  for  the  constnictinn  of 
roads     Work  will  start  in  the  sprin.t;. 

Montreal,  Que. 

W  ork  is  to  start  on  a  brick  construe 
tion  factory  for  the  Mack   Hrick  Com- 
pany, who  have  been  incorporated  with 
a  capital  of  .ii.'iOO.dOt).     Manager,    i  .  \\ 
Mc.Arthur.  SI  t  urzon    \\cnue.  MontreaJ 
West. 

Ottawa,  Ont. 

I  eiiders  are  liein.^  receix  ed  by  the"  ar- 
chitect. \\  .  1£.  .XofTke,  I'laza  lUiildin.ij , 
until  l-'eb.  12th  for  the  remodellin.y;  of  a 
Ituildin.u:'  for  bank  jireniises  lor  the  lianl< 
of  Ottawa,  11i>  W'elliiiijton  Street.  Solid 
brick  construction. 

Strassburg,  Sask. 

Mr.  11.  D.  McVN'hirter.  care  of  Gutta 
Tcrcha  Rubber  Company.  Ltd.,  Winni- 
peg. Man.,  is  considering-  the  erection  oi 
a  brick  warehouse. 

Toronto,  Ont. 

Tenders  are  beinji  recei\ed  by  the  ar- 
chitects, Burke.  Horwood  &  White, 
Ryrie  Huildin.ar.  for  tlie  erection  of  a  one- 
storey    steel,    reinforced    concrete,  ann 


br'ck  construction  iliealie  al  '.U  I  lUooi 
Street  West,  to  cosi  :.',()( in,  hir  ilrysoi. 
iS;  \'arc\'.  l)o\crcourl  Koad. 

I'laii>.  li,i\c  been  drawn  idr  aiteralious 
lo  hotel   to  cost   $I,.")00  for  the  Mossoi' 
lloiel  t  cuiiiiaiix'.  .")()  Yon.tte  Street. 
cliilects.  lliirke.  Horwood  i^'  White,  I'lyrie 
lUiildin.L;. 

Winnipeg,  Man. 

The  .Swil't  (.'aiiadian  (. 'oiiipan\',  l-cuiise 
r>rid5.;e.  I'.lmwood,  are  coiisidcriii}^  tlie 
erection  of  an  abattoir,  to  cost  ^:i,l)()(),0()(). 
t 'oini)aii.\-  wants  provincial  aid.  Will 
liuild  in  units;  lirst  to  cost  $  1 ,000, 000, 

Tenders  are  bein.L;'  reccixed*  by  the 
chairman,  R.  1).  Wau.nh,  of  tlie  (ireater 
Winnipe.L;'  Water  District.  ."lOI  Tribune 
1  >uil(liii,!,>',  until  noon  March  l.")th  tOr  ap- 
liroxiniately  12,(){)()  feet  (d'  -ts-in.  and  1,:!()0 
feet  of  GO-in.  cast  iron  pipes,  specials, 
and  ,t;ate  valves.  Specilicalions  and  I'orni 
of  tender  at  offices  of  district. 


Timber  Conservation  by  Electricity 

A  new  process  has  been  discovered  for 
dryin,^  and  conserx-inn  limlier  which  is 
bein.c;  tried  in  luiroin'  with  a  i^yv;\{  deal 
of  success.  The  "Nodon"  process,  as  it 
is  called,  nialces  use  of  elect  ricitx  ,  .\ 
stronj;'  electric  current  passing  through 
freshly-cut  wood  appears  to  cause  a 
chemical  ch;ui,ge  resnlliii.g  in  o.xidation 
id  certain  p.irts,  logetiier  witli  a  jihysi- 
cal  change  in  the  cellulose.  (  )ii  account 
of  this,  the  wood  is  better  [ireserccd 
against  the  action  of  .fun.gi  .aiicl  is  more 
suitable  for  mechanical  use.  It  is  said 
that  in  a  few  hours  a  thorough  oxida- 
tion of  the  wof)d  sap  takes  place  by  this 
])rocess,  which  ordinarily  requires  sev- 
eral  months   in   free  air.     The  method 


can  be  so  successfully  applied  4o  .gre('n 
timber  that  it  is  thoroughly  seasoned  in 
a  lew  weeks.  The  moisture  in  the  wood 
helps  to  carry  the  electric  current  and 
hence,  when  the  process  is  ai)plied.  the 
timber  should  not  lie  too  dry — in  fact, 
immediately  after  ctittin.g  is  advisable. 
'The  electrical  energy  recpiired  is  !{  lo  6 
kw,  per  culiic  yard. 


Interior  Decoration 

To  iiiak'e  possible  more  beautiful  homes 
ill  San  h'raneisco,  the  University  of 
California  extenision  division  is  going  to 
bring  from  New  York  C'ity  Sumner 
Robinson,  an  interior  decorator  of  note, 
to  hold  classes  and  .give  illustrated  lec- 
tures on  the  subject  of  interior  decora- 
tion in  .San  Francisco  and  Oakland. 

'The  lectures  are  to  be  broad  enough 
to  meet  the  needs  of  salesmen,  buyers, 
architects,  decorators,  desi.gners  in  any 
h(dd,  and  of  all  who  are  interested  in 
tlie  decorative  arts  and  in  the  making  of 
harmonious  homes. 

The  scope  of  the  cijurse  is  described 
in  the  following  announcement:  "They 
-will  include  a  survey  of  the  field  of  in- 
terior decoration,  a  study  of  the  fund- 
mental  principles  that  have  survived 
tiirough  the  ages,  application  of  unity, 
harhiony  and  fitness  to  decoration,  his- 
toric periods,  modern  tendencies,  indi- 
vidual expressions,  modern  conditions 
and  problems,  the  ethics  and  methods  of 
decorative  salesmen,  and  will  deal  psy- 
chologically with  the  more  subtle  arts 
which  can  lift  a  room  whether  it  be  in 
u  farm-house  or  a  palace,  above  the  com- 
monplace and  into  an  aptness  and  indi- 
viduality of  expression  which  .give  it  it- 
own  charm  and  personality." 


A  TEST 

Take  two  bundles  of  metal  lath,  one  of  the  ordinary  kind,  and  one  of 

Throw  them  both  off  a  wagon,  letting  each  bundle  strike  on  its  corner.  The  corner  of  the 
ordinary  lath  will  crumple  up.  The  corner  of  the  Herringbone  bundle,  consisting  of  twenty 
selvage  strips  wired  together,  will  not  be  affected. 

Now  let  a  lather,  paid  by  piece  work,  erect  each  bundle.  He  will  lap  the  sides  of  the  ordinary 
lath  three  inches,  in  order  to  cover  the  damaged  corner.  The  Herringbone  lath  will  cover, 
yard  for  yard,  just  as  it  is  invoiced. 

This  one  feature  alone  justifies  the  trifling  increase  in  the  cost  of  Herringbone  lath.  The  cop- 
per alloy  feature,  which  eliminates  the  corrosion  danger,  is  free. 

The  Herringbone  rib  and  twisted  filament,  which  saves  plaster,  and  the  Herringbone  superior 
rigidity,  which  saves  studs — these  are  profit. 

Clarence  W.  Noble         -         General  Sales  Agent 

117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Company,  Manufacturers 


Fc-lnuary  I,  I'Jli 


THE   CONTRACT  RECORD 


SI 


BOJLERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 

MARSH  &  HENTHORN,  LIMITED 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
14  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisco 


TANKS 
FLUM  ES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


DAKE  SWINGING 
ENGINE 

with  Automatic 
Brake  Attachment 


Aiwavs  read 
I    til.-'  u. 


y   and  speeds 

II  any  job. 
'  ,m1  center — 

III  reverses 
brake  rc- 

on  the  gears 
spotting  the 
i^atc  some 


tinilt;  Ilial 


ill 


money 
for  our 


DAKE  ENGINE  CO.,  Grand  Haven,  Mich.,  U.S.A. 

Canadian  Agents 

MONTREAL-Mussens  Ltd.   TORONTO-A.  R.  Williams Mach.  Co.,  Ltd. 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

v^ould  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


J.^MES  Thomson,  President. 


J.  (i.  Allicn,  Vice-President. 


Jamh.s  a.  TiioM.soN,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 

Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 
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For  a  job  that  is  "right"  in 

ORNAMENTAl 
IRON  and  BRONZE  ^ 

mark  the  contract 

"DENNIS -LONDON" 


We  specialize  in 

Balconies                 Marquises  Fire  Escapes 

Grills                        Crestings  Wickets 

Elevator  Cars  and  Enclosures  Stairways 

Wire  Guards  iron  and  Bronze  Gates 

Steel  Lockers           Shelving  Bins  and  Cabinets 

The  Dennis  Wire  and  Iron 
Works  Co.  Limited 

LO  IM  D  ON 

C  A  INJ  AO  A 


Economy  in  Large  Capacity 
Deep  Well  Pumping 

A  large  water  supply  from  deep 
wells  is  most  successfully  obtained 
with  "American"  Deep  Well  Turbine 
Centrifugal  Pumps,  because  they  de- 
liver a  remarkably  large  quantity  of 
water  from  a  deep  drilled  well,  main- 
tain high  efficiencies  and  are  reliable' 
in  operation. 
These  pumps  are  made  in  styles  to 
deliver  water  at  the 
surface  or  in  com- 
b  i  n  a  t  i  o  n  with  a 
booster  centrifugal 
operating  on  the 
same  shaft  at  the 
surface,  to  produce 
a  pressure  in  the 
mains. 

Pumps  of  this  type 
operate  in  drill  holes 
12  inches  in  diam- 
eter and  larger,  and 
deliver  to  3,000  gal- 
lons of  water  per 
minute. 

Catalog  1352  describes  them. 

Write  for  it.  ^   

The  American  Well  Works 

General  Office  and  Work* :  AURORA.  ILL. 
Chicago  Off  lea:    First  National  Bank  Building 

Special  Canadian  Dealers 
R.  H.  Buchanan  &  Co.,  -  Montreal- 

Gorman,  Clancy  &  Grindley,  Ltd., 

Edmonton  and  Calgary 
B.  C.  Equipment  Co.,       -      Vancouver,  B.C. 


Preserves  Roads,  Saves  Expense 

Fluxphalte  binds  and  hardens  the  surface  of  macadam  roads  making  them  smooth  and  durable  as 
asphalt  pavements.  It  prevents  the  surface  dusting  and  wearing  down  to  the  rock.  It  makes  the 
road  wear  many  years  longer,  thereby  saving  great  expense  in  continuous  road  repairs. 

Send  for  new  illustrated  book.    Free  on  request. 


5@IB  CIMIMMEITS  f@E 

BOM©  OF  TRfflB 


filMCM  Mill  OIL  C?  li¥W 


February  7,  1917 
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Maximum  Power  at  Minimum  Cost  ' 


Leading  Points  of  Classes  ''EL"  and  "FL" 

Ingersoll-Rand  Air  Compressors 

1.  PRICE— They  bring  the  highest  possible  quality  at 

the  lowest  consistent  price. 

2.  CAPACITY— They  have  a  larger  capacity  per  unit 

of  space  than  any  other  small  compressor. 

3.  POWER   ECONOMY  —  Every  horse   power  of 

energy  returns  a  higher  value  in  compressed 
air  than  in  any  other  type  within  their 
range  of  sizes. 

4.  AUTOMATIC  OPERATION  —  Thoroughly  reli- 

able, completely  automatic,  self-regulating 
and  in  every  way  capable  of  taking  care  of 
themselves. 

5.  WEARING  QUALITY  — The  best  material  the 

market  aflfords  gives  them  the  wearing  quality 
which  makes  them  permanently  profitable. 

6.  TYPE— They  embrace  simplicity,  accessibility  and 

suitable  method  of  drive. 

Ask  nearest  office  for  any  information  desired. 

Canadian  Ingersoll-Rand  Company,  Limited 

Commercial  Union  Bldg.,  Montreal,  Canada 

WORKS:   SHERBROOKE.  QUE. 
Sydney        Toronto        Cobalt        Timmins        Winnipeg        Nelson  Vancouver 
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February  7.  l'J17 


VANCOUVER  ^OOD  PIPE 

i\  TANK  CO.,  LTD. 

 ^  


UK 


Conlractors  for  Waterworks  Construction, 
Manufacturers  oi  Wire-Wound  Wood  Pipe,  Continuous  Stave 

Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  I'ipc  CoiiplinK   Positively  LEAK  PROOF. 

Wr  nrs  the  oriKinators  of  the  BORED  OUT  Wood  Sleeve  Coupling. 

Writo  lor  UUistratoil  Catalojruc. 

850  Hastings  St.  W.      VANCOUVER,  B.C. 


NATIONAL  STEEL  CAR 
COMPANY  LIMITED 


MANUFACTURERS  OF 


Freight  Cars,  Passenger 
Cars,  Coal  Cars,  Flat  Cars, 
Caboose,  Sleeping  Cars 

Under  Frames 
"Damascus"  Brake  Beams 

Contractors'  Dump  Cars 
Logging  Cars 

NATIONAL  Motor  Trucks 

1500  lbs.  to  7000  lbs.  Capacities 
Catalogue  mailed  upon  request 
Works  and  Operating  Offices : 

HAMILTON  -  CANADA 


1^  A  f  f   Cl  New  and  Relaying 

Switches,  Turntables,  Etc. 


Carried  in  Stock 


Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


How  Do  You  Buy  a  Transit? 

By  Precedent — "The  kind  the  old 
company  used,"  or  by  the  "hit  and 
•niss"  method? 

Why  not  investigate  all  the  good  in- 
struments? 

H&B  Transits  and  Levels 

"Mathematically  Precise" 

Are  rigid,  of  liglitest  practical  construction. 
Accurate.  Satisfactorily  retains  adjustmenti 
under  hard  service.  Designed  and  offered  by 
life  time  specialists  in  the  manufacture  of 
surveying  and  engineering  instruments. 

Write  for  Catalogue  nov» 
HELl  FR    &  BRIfiHTI  Y  spring  Garden  Street 

iicuLica  oc  OAiuniL.1,  Philadelphia,  pa., "Since  i870" 


Keith 

Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the   "Keith''   Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        y^r^te  for  our  New  Catalogue  No.  55. 

SHELDONS  UNITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREI6,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  259-261  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  GLANCE Y  &  GRINDLEY,  LTD.,  Calgary 
and  Edmonton,  Alta. 

Messrs.  ROBERT  HAMILTON  &  CO.,  LTD.,  Bank  of  Ottawa 
Bldg.,  Vancouver,  B.  C. 


National  Iron  Works 

LIMITED 

Head  Office,  Works  and  Docks— TORONTO 

CAST  IRON  PIPE 

Every  Size  for  Water,  Gas,  Culvert  or  Sewer, 
Carried  in  Stock  at 

MONTREAL  -  TORONTO  -    PORT  ARTHUR 

LAKE  OR  RAIL  SHIPMENTS 


l'\-bni;M  \'   i,   I'.H  ; 
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The  Ideal 
Crane 
Trolley  ^->- 
Northern 
"Type  E" 


Light  Electric 
Hoist  Crane 


CRANES 


MADE  IN 
CANADA 

OF  ALL  TYPES.  SIZES  AND  CAPACITIES 

Heavy  Cranes  and  Light  Cranes  for  Mill  Service,  Power 
Stations,  Foundries,  Stone  Trades    Grab  Bucket  Crane 


Northern  Crane  Works,  Limited, 


WALKERVILLE, 
ONTARIO 


Boving  Hydraulic  &  Engineering 
Company,  Limited 


LINDSAY, 


ONTARIO 


We  Manufacture 
Water  Wheels,    Hydraulic  Governors, 
Centrifugal  Pumps,       Mill  Machinery 
Fly- Wheels  (up  to  28  feet  dia.) 

Prompt  Shipment 
Prices  etc.,  on  request 


Water  Supply 

from 

Deep  Wells 

IS  obtained  at  a  mini- 
mum cost  by  use  of  our 
deep  well  pumps. 


Write  for 

Bulletin  26 
explaining 
the  use  ot 
Cook's 
Patent 
Brass  Tube 
Well 
Strainer 


A.  D.  COOK 

Lawrenceburg  Indiana,  U.  S.  A. 

Manufacturer  of  a  (Jomplete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS.  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Cataloguf  Mailed  Upon  Request 


Crushed  Rubble  Dimension 

CROOKSTON  QUARRIES 

Crushed  Stone — Clean,  tough  stone,  specially  suitable  for  concrete  mix  and  macadam  roads.    Although  we 
have  supplied  hundreds  of  cars  of  stone  to  Toronto,  Montreal  and  intervening  points  we  have  never  had  one  . 
car  rejected. 

Rubble  Stone — From  one  man  size  to  blocks  weighing  many  tons. 
Dimension  Stone— The  stone  that  has  stood  the  test  for  half  a  century. 

C.P.R.  and  G  T.R.  Connections 


Capacity  500  tons  a  day 


Telephone  Madoc  2.  R  3  2 


ASK  US  FOR  QUOTATIONS 


QUINLAN  &  ROBERTSON,  Limited,  Crookston,  Ontario 


i'HE   CONTRACT  RECORD 


February  7,  191* 


BOOKS 

for  Engineers 
and  Contractors 

Tlic  lollowing  Books  are  Offered  subject  to  Pre- 
vious Sale: 

Itiiiish  Si  FA"icn  RiiiUlinR  Stones,  by  John  Watson.  Pub- 
lished in  at  tlic  liiiiveisity  Press,  Cambridge,  Eng- 
land.   4!S3  pages.     Price  50  cents. 

Centrifugal  Pumps,  by  R.  L.  Dauglicrty.  Published  in  1915 
by  Mctiraw-llill  Book  Company.  100  pages,  illustrated. 
Price  J2.00. 

Concrete  Construction  for  Rural  Communities,  by  Roy  A. 
Seaton.  Published  in  1916  by  the  McGraw-Hill  Book  Co. 
21!3  pages,  illustrated;  pi  ice  $2.00. 

I'onslruction  of  Masonry  Dams,  by  Chester  W.  Smith.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company.  279  pages, 
illustrated.     Price  $3.00. 

Dams  &  Weirs,  by  W.  G.  Bligh.  Published  in  1915  by  the 
American  Technical  Society.  206  pages,  illustrated.  Price 
$1.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan  Tyrrell, 
C.E.    4S0  pages,  illustrated.     Price  $5.00. 

Hydraulics,  by  Ernest  H.  Sprague,  with  worked  examples  and 
S9  illustrations.  Published  by  Scott,  Greenwood  &  Son 
in  1914.     Price  $1.00. 

Irrigation  Practice  and  Engineering  (Volume  One),  by  B.  A. 
Etcheverry.  Publislied  in  1915  by  McGraw-Hill  Book 
Company.     213  pages,  illustrated.     Price  $2.00. 

Iriigation  Practice  &  Engineering  (Vol.  2),  by  B.  A.  Etche- 
verry. Published  in  1915  by  McGraw-Hill  Book  Com- 
pany    364  pages,  illustrated.    Price  $3.50. 

Irrigation  Practice  &  Engineering,  Volume  3.  by  B.  A.  Etche- 
verry. Published  in  1910  by  McGraw-Hill  I?ook  Company. 
438  pages,  illustrated.     Price  $4.00. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne.  Pub- 
lished in  1904  by  John  Wiley  &  Sons.  1,116  pages,  illus- 
trated.    Price  $1.50. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company  in 
1914.     143  pages,  illustrated.     Price  $1.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912  by 
Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Some  Considerations  Regarding  Cast  Iron  and  Steel  Pipes,  by 
John  Sharp.  Published  in  1914  by  Longmans,  Green  & 
Company.    142  pages,  illustrated.    Price  $1.50. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E.  Published 
by  Myron  C.  Clark  Publisliing  Company  in  1913.  260 
pages,  illustrated.     Price  $2.00. 

Surveying  Manual — A  Manual  of  Field  and  Office  Methods  for 
Use  of  Students  in  Surveying,  by  William  D.  Pence,  C.E., 
and  Milo  S.  Ketchum,  C.E.  Published  in  1915  by  McGraw- 
Hill  Book  Co.    388  pages,  illustrated.     Price  $2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Published  in 
1915  by  McGraw-Hill  Book  Company.  265  pages,  illus- 
trated.    Price  $2.00. 

Water  Power  Engineering,  by  Daniel  W.  Mead,  2nd  edition. 
The  Theory,  Investigation  and  Development  of  Water 
Powers.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.   843  pages,  illustrated.     Price  $5.00. 

Waterworks  Engineering.  A  Practical  Treatise  on  the  Con- 
struction of  Waterworks  for  the  use  of  Engineers  and 
Students  of  Engineering,  by  Fred.  C.  Uren,  M.  Inst.  C. 
E.  I.  With  numerous  plates  and  ISO  illustrations.  Pub- 
•  lished  by  Castle  Litho  Limited,  Bristol,  England,  in  1914. 
268  pages.    Psice  $3.00. 

Waterworks  Handbook,  by  Alfred  Douglas  Flinn,  Robert  Spurr 
Weston  and  Clinton  Lathrop  Bogert.  Published  in  1916  by 
McGraw-Hill  Book  Company.  8:^4  pages,  illustrated.  Price 
$6.00. 

Contract  Record 

3(7  Adelaide  St  West,  Toronto,  Ont 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF  CANADA.  I  IMITED 

WALKERVILLE,  ONTARIO 

Montraal      -      Toronto      •  Winnipeg 

Live  Agents  wanted  in  unrepresented  Territory. 


Trades  and  Labour  Branch 


Department  of 


Pindlay  G.  Macdiarmid, 
Mi.  ister  of  Public  Works 
and  Hikhways 


Public  Works 


Riddell,  M.A.,  Ph.  D., 
Superintendent 


The  Trades  and  Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes: 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT, 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY,  SHOP,  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled,  ON  SHORT  NOTICE. 


The  following  regulations  are  of  importance  to  Contractors: 
BOILER  INSPECTION. 
D.  M.  Medcalf.  Chief  Inspector  of  Boilers. 
The  Steam  Boiler  Act,  Chapter  252,  R.S.O.,  1914,  with  Amend- 
ments, Chapter  5S — G,  George  V. 

STEAM  BOILERS. 
All  steam  boilers  constructed  for  use  in  Ontario  must  be  built  from 
designs  whicli  have  been  approved  and  allotted  a  registration 
number  by  the  Steam  Boiler  Branch. 
Used  boilers,  bought,  sold  or  exchanged,  and  unregistered  boilers 
brouglit  into  the  Province,  must  be  inspected  prior  to  being  put 
in.to  operation. 

Notice  of  repairs  to  steam  boilers,  stating  the  nature  and  extent  of 
same,  must  be  sent  to  tlie  Steam  Boiler  Branch,  and  should 
such  repairs  be  considered  extensive  by  the  Chief  Boiler  In- 
spector, the  boilers  will  require  to  be  inspected. 

In  each  and  every  case  the  inspections  must  be  made  by  Inspectors 
authorized  to  inspect  boilers  under  tlie  Steam  Boilers  Act,  wlio 
are  employed  only  by  the  .Steam  Boiler  Branch  of  the  Depart- 
ment of  Pul)lic  Works.  Official  certificates,  with  the  maximum 
working  pressure  stated  thereon,  are  issued  to  the  owners  of 
the  boilers  so  inspected. 


February  1',  191i 


THE   CONTRACT  RECORD 


57 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,  Office  North  \  ^   Evenines,  North  2107 


Are  You  Insured 

aRainst  loss  of  this  kind? 
If  not,  why  not  insure 
against  it  by  instaUing 
your  electric  wires  under- 
ground ? 

Write  our  nearest  office 
for  estimates  on  under- 
ground installation  work. 

Standard  Underground 
Cable  Co.  of  Canada 

Limited 

Hamilton,  Ont. 

Montreal,  Que.    Winnipeg,  Man. 
Seattle.  Wash. 


THE     MINISTER     OF  FINANCE 

REQUESTS 

THE    PEOPLE    OF    CANADA  TO 

BEGIN  NOW 

• 

TO   SAVE    MONEY    FOR  THE 

NEXT  WAR  LOAN 

DEPARTMENT  OF  FINANCE 

JAN.  9.  1917  OTTAWA 

Canada  Iron  Foundries,  Limited 


CAST  IRON  PIPf 


Head  Offlcc 

Mark  Fisher  Building 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Qas  Pipe,  Specials,  Valves,  Hydrants,  etc.,  Castinsrs 
of  all  kinds.  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks 


rHK    C'ON  TRAC  r  RF.CORD 


IM.rii 


Blair  Concrete  Pipe 


We  use  only  the  finest 
orade  materials  in  all  our 
work.  Clean,  sharp  sand 
and  high-grade  cement. 
Gravel  sorted  and  crushed 
in  our  own  plant.  After 
thorough  mixing,  the  con- 
crete is  power  tamped,  to 
ensure  great  density.  Pipe 
is  then  allowed  to  set  for 
72  hours  in  vaporizing 
chambers,  with  automatic 
sprinklers,  giving  the  pipe 
great  hardness.  We  make 
large  sizes  of  pipe  in  our 
portable  plant  at  the  place 
where  they  will  be  used. 
We  also  have  a  special 
feature  in  our  continuous 
reinforced  concrete  pipe. 

Write  to-day  for  further 
details  and  prices. 


B.  Blair  Company,  Limited 


WOODSTOCK 


ONTARIO 


Tliree  Anieiicaii  Shop  Equiimicnt  C  ompany's  heat  li  eatiiiK  lui - 
naces  insulated  with  Nonpareil  Insulating  Brick,  in  the  plant 
of  the  IJetroit  Gear  and  Machine  Co.,  Detroit.  Mich. 


Nonpareil 
Insulating  Brick 

For  Furnaces,  Ovens,  Boiler 
Settings,  etc. 


Repeat  Orders  fromfj 
Companies  that  Know 

A  repeat  order  is  evidence  that  a  material  has  made  good. 
1'his  is  especially  true  if  the  "repeats"  come  from  companies 
that  know  what  they  are  doing. 

When  concerns  like  American  Steel  &  Wire,  Bethlehem 
Steel,  Crucible  Steel,  Ford  Motor,  Atlas  Ball,  New  Departure 
Mfg.,  Macbeth-Evans,  American  Brass,  American  Malleable 
Iron,  Aluminum  Company  of  America,  Standard  Sanitary,  Reming- 
ton Arms,  General  Electric,  and  others  send  in  repeat  orders  for 
Nonpareil  Insulating  Brick  for  furnaces,  ovens,  boiler  settings,  etc., 
isn't  it  pretty  good  evidence  that  Nonpareil  Brick  have  made  good — 
that  they  are  a  paying  investment?  Companies  like  these  don't  make 
the  same  mistake  twice. 

Nonpareil  Insulating  Brick  are  a  good  investment  because  a  single 
4J/2-inch  course  built  in  the  walls,  arches,  bottoms,  and  doors  of  fur- 
naces, ovens,  boiler  settings,  etc.,  will  save  enough  fuel  in  a  year  m 
pay  for  the  cost  of  the  brick.    That's  a  return  of  100  per  cent. 

Literature  and  Sample  Brick  on  Request. 


Armstrong  Cork  &  Insulation  Co.,  Ltd.,  sos  McGm  Building,  Montreal,  Que. 

.  „,  M^.,r,=r»il  Hich  Pressure  Coverine  for  steam  lines;  Nonpareil  Cork  Covering  for  drinking  water  systems  and  cold  pipes 

.enefa\r.;'"NXrif"c^r^^^}:S^'?s^  ^—^^  —  ~- 
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Works  at  WalkerviUe,  Ontario 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


IIIMITED 


VALVE  -HYDRANT  MANUFACTURERS 

WALKERVILLE,ONT. 


if 


c 


1885 


1916 


"QUALITY  FIRST" 

It  Has  Paid  Us  and  Will  Pav  You 
We  can  give  you  prompt  shipment  of 

"  EMPIRE  "  Corrugated  Iron 

Painted  or  Galvanized — Straight 
or  Curved,  All  ^izes  and  Gauges 

We  always  carry  big  stocks,  including 

Corrugated  Ridge  Cap,  Hip  Cap, 
Flashings,  Etc. 

THE  QUALITY  HOUSE  IS  SAFEST— THINK 
OF  "SAFETY  FIKST" 

The  Metallic  Roofing  Co. 

Limited 

Manufacturers  to  the  Trade 
TOKONIO  and  WiNNlPtG 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

2«  yo"*"  prints 

for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Winnipeg  Calgary 


Toronto  Montreal 


Limited 


I.C 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  LIME.  AND  HRICK 
Cement— Oclivcrcd  in  S  bnrrel  lots,  $2.20  per  1>1>1. ; 
viilh  bags,  $2.60;  car  lots,  $1.70  on  the  tiack. 
with  pkgs.,  $2.10. 

Line—grey  44c.  white  80c  per  100  lbs.,  delivered 
in  not  less  than  1500  lb.  lots.  At  llic  ware 
house,  white  45c,  grey  SOc. 

Brick— No.  1  dry  pressed  red  brick  $17;  bull, 
$17  f.o.b.  the  job;  No.  2,  $14;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  for  foundation  work,  $9  on 
the  cars,  delivered  $10;  "Tapestry"  brick,  im- 
ported. $25  to  $;«) ;  local  Hug,  $14  ;  sand-lime 
brick,  $7.tjO  f.o.b.  car  at  King  Edward  Siding; 
$0.50  f.o.b.  car  or  wagon  at  plant ;  $8.50  de- 
livered on  job.  Paving  brick,  No.  1,  $18  per 
M.  f.o.b.  West  Toronto;  No.  2,  $14;  paving 
blocks.  No.  1,  $24  per  M. ;  No.  2,  $18.  Sun- 
Tex  face  brick,  $16  to  $20  per  M. ;  Denison 
interlocking  hollow  tile.  $C0  per  M.  Lots 
over  100.000,  $55. 

Concrete  brick  —  Quotations  (.  o.  b.  Toronto  :  — 
White  $52,  buff  $28,  grey  $27.  plain  pressed 
$17.  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE.  SAND,  AND  GRAVEL 
Toronto  prices.  F.  O.  B.  Car : 
Crushed  stone— 2  in.,  $1.40;  1  *in..  $L50;  Vs  in., 
$l.,"iO;  rubble  stone,  in  car  lots,  $1.25  per  ton, 
f.o.b.  car. 

Sand — for  cement  or  biick  work,  80c  per  ton, 
f.o.b.  Toronto. 

Gravel — Pit  run,  75c  to  S5c  per  ton  f.o.b.  Toronto ; 
screened,  $1  per  ton  f.o.b.  Toronto. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices  delivered. 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
■     $24;  18  ft.,  $25;  1-in.  Hemlock,  No.  1  $24; 
No.  1  Hemlock  decking  $24  to  $25;  No.  2 
Hemlock,  dimension  and  1  in.,  $20  to  $22. 

Pine — 1-in.  by  4-in,  to  6-in.,  $30;  1-in.  by  8-in.. 
32;  1-in.  by  10-in..  $33;  l-in.  by  12-in.,  $33 
to  $35;  2-in.  by  4-in.  to  13-in.  white  pine, 
12  ft.  to  16  ft.  long,  $30  to  $35;  Vg  by  6- 
and  10-in.  pine  shelving,  $33  to  $30;  J4  by 
12-in.  pine  shelving,  $45;  No.  1  white  pine 
flooring,  $35;  No.  1  spruce  flooring,  $29;  No. 
1  pine  V.  or  beaded  sheeting,  $35 ;  No.  2 
ditto,  ^32;  pine  trim  4-in.  casing,  $1.75  per 
100  ft.;  5-in.  ditto,  $2;  8-in. 'pine  base,  .?2.75 
to  $.3.2.^;  4-in.  pine,  window  stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.S5 ;  N.  B.  extras 
$4 ;  X.  B.  clears  $3.65 ;  No.  1  pine  lath  .$6.00 ; 
No.  2  pine  lath  $5.10;  No.  1  spruce  lath  .$4.75. 

Dimension  Timber  (B.  C.  fir)— 10  x  14,  12  x  12. 
12  X  14.  14  X  14.  14  X  16,  $40;  10  x  16, 
12  X  16.  16  X  16,  14  X  18,  18  x  18,  20  x  20, 
$40.50;  12  X  18,  18  x  20,  $41.00;  10  x  18, 
12  x  20,  14  x  20,  16  x  20,  $42.00.  These 
prices  apply  to  32  ft.  lengths;  32  to  35  ft. 
$1.00  per  thousand  extra;  36  to  40  ft.  $2.00 
per  thousand  extra. 

STEEL  AND  IRON 
Steel  and  Iron  Bars — $4.00  to  $6.00  base;  twisted 

and  deformed,  $4.25  base. 
Shapes — Over  35  lbs.  per  yd.,  $5.00  per  100  lbs.  ; 

under  35  lbs.  per  yd.  $4.25  per  100  lbs. 
Plates — 12  ins.  and  under,  $5.00  per  100  lbs. ;  over 

12  ins.  and  under  36  ins.,  $5.20  per  100  lbs. ; 

36  ins.  and  over,  $5.40  per  100  lbs.  Tank  and 

boiler  plates — J4  in.  and  over  and  under  36 


Ins.,  $4.40;  36  ins.  and  over,  $4.90.  Gauge 
lilates— Nos.  10,  12,  14,  $4.95  to  $5.20  per  100 
lbs.  Black  American  bcssemer  plates — 28 
gauge.  .$4.75  to  $4.95  per  100  lbs. 

Flats— 7  in.  wide  and  under,  .$4.25  per  100  lbs. 

Extras — 1/lOc  per  lb.  extra  for  cutting  to  length, 
for  plate  less  than  14  in-  thick,  for  angles 
less  than  5  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  IS,  20,  and  24  in. 
beams;  1/lOc  to  %c  per  lb.  extra  for  all 
lU-thlehcm  sections. 

Galvanized  iron — 2S  gauge  $7.50  to  $8.00. 

Cast-iron    pipe — Standard    prices,    carload  lots, 
f.o.b.  Toronto:  4-in.  $38  per  net  ton;  Oin. 
and  up  to  $37,  witli  $1  extra  for  gas  pipe. 
SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.  fac- 
tory, 4-in.,  25c  per  ft.;  6-in.,  40c  ft.;  8-in., 
55c  ft;  9-in.,  70c  ft.;  12-in.,  $1  ft.;  15-in., 
$1.40;  18-in.,  $1.90  ft.;  20-in.,  $2.25  ft.;  24- 
in.,  $3.25  ft.;  less  74  per  cent.,  4-in  to  12-in., 
70  per  cent.,  15-in.  to  18-in.,  05  per  cent.,  20- 
in.  to  24-in. 

PAINTS  AND  OILS 

White  lead— ground  in  oil,  $14.80  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  $1.18  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  $1.15  per  gal. ;  red  lead, 
dry,  $15  per  100  lbs. ;  putty  in  bulk,  .$4.50  per 
100  lbs.;  in  100-lb.  drums,  .$4.85;  putty  in 
25  lb.  tins,  $5.25  per  100  lbs. ;  steel  sash 
putty  in  25-lb.  tins,  $5.75  per  100  lbs. ;  tur- 
I)entine,  in  bbls.,  81c  per  Imp.  gal.,  based 
on  southern  gauge. 

MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.30  steam  car  load  lots,  including  sacks 

Lime — Hydrated,  $15  per  ton;  lump,  $8. 

Brick— No.  1  pressed,  $18;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic.  No.  1,  $15;  red  rustic,  No.  2,  $13; 
buflf  (smooth),  .$21;  buff  (rough).  $20;  plastic 
$10. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 
$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Montreal  (C.  P.  R.  terminals). 

CONCRETE  SEWER  PIPE 

Straight  pipes  (per  foot)  ;  not  reinforced,  8-in. 
2Gc. ;  9-in.  30c.  10-in.  34c ;  12-in.  40c ;  15-in. 
GOc;  18-in.  74c.  Reinforced,  18-in.  90c;  21- 
in.  $1;  24-in.  $1.20;  30-in.  $1.00;  36-in.  $2.40; 
42-in.  $3;  48-in.  .$4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  .$1.40;  .>fin.  $1.65;  J^-in., 
$1.75  per  ton, ,  delivered.. 

Sand — 90c  per  ton,  car  load,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles — 3  in.  x  3  in.  and  up,  $4.50;  1  in. 
.\-  1  in.  .N  ^8  in.,  25c  extra ;  }i  in.  x  %  in. 
x  14  in.  50c  extra.  Boiler  plates — J4 
thick  and  thicker,  $5.50.  Circular  plates  — 
Flange  quality,  36  in.  dimension  and  over, 
$5.75;  under  36  in.  dimension,  $6.00.  Beams 
and  channels — Under  35  lbs.  per  yd.,  $5.00; 
.35  lbs.  per  yd.  and  over,  $4.75;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$6.50;  28  gauge,  $6.00  per  100  sq.  feet.  Cop- 
per bearing  sheets — Keystone  black,  28  U.  S. 
gauge,  .$4.60  per  100  lbs.  nominal. 
SEWER  PIPE 

Straight  pipe  (per  foot) — 4-in.,  25c. ;  6-in.  40c.  ; 
8-in..  55c;  9-in.,  70c;  10-in.,  SOc ;  12-in.,  $1; 
24-in.,  $3.25.  Bends,  each  75c,  $1.20,  $2.20, 
$2.80,  $3.20,  $4.00,  $13.  Double  collar,  75c. 
$1.20,  $2.20,  $2.80,  .$3.20,  $4.00,  $13.  Single 


branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.60, 
$4.50.  $16.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.S5,  .$4.90,  $5.50,  $8,  $26.  Y.  Pip^ 
2/2  ft.,  $2,  $3,  $4.12,  $5.25,  $6,  $8.50,  $27.60. 
Syphon,  $2.25,  $.3.60,  $6.60,  $8.40,  .$9.60,  $15, 
(12-in.)  Buchan  trap  cesspools,  double  sy- 
phon, running  trap  and  hand-hole  trap,  $2.25, 
$3.60,  $6.00,  $8.40,  .$9.60,  $15  (12-in.)  These 
prices  are  subject  to  a  discount  of  50  per 
cent,  for  less  than  car  load  lots  delivered,  and 
a  discount  of  from  62  per  cent,  to  70  per 
cent,  for  car  load  lots  f.o.b.  Montreal. 

SUNDRIES 

Hard  wall  plaster — $13  per  ton.  Plaster  of  Paris 
$2.65  per  bbl.  Rope— Best  Manilla,  25'^c 
basis  per  pound;  British  Manilla,  21c  basis; 
sisal  rope,  20c  basis ;  lath  yarn,  20c.  Boiled 
linseed  oil — in  barrels,  $1.16  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  barrels,  $1.13j^  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Delivered  in  5-bbl.   lots,  $2.60;   in  car 

load  lots,  $2.20.    Bags  10  cents  extra. 
Lime — ^Grey,  34  cents  per  bushel;  white.  32  cents. 

Kelly  Island  Hme  $2.10  per  200  lbs. 
Brick— No.    1   dry   pressed,    red   and   buff,  $35; 
common  red  stock,  $25;  common  grey  stock, 
$12;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
M-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite — 1^  and  2-in.,  $2.65;  H-i"-  and 
1-in.,  $2.90;  ^-in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
(15  per  cent,   discount   for  cash) 

Flooring— No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  0  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in.. 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  .$45;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5.  $24 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fn-  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
0  X  10,  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  16. 
16  X  16,  14  X  18,  16  X  18,  18  x  IS,  20  x  20, 
$40 ;  6  X  14,  8  X  14,  12  x  18,  18  x  20,  $42 ;  6 
X  16,  6  x  18,  6  X  20,  8  x  16,  8  x  18,  8  x  20. 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

Pine — 1-in.  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.  5'A-in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50 ;  hand- 
sawn,  $7. 

STEEL  AND  IRON 
Steel — Round   bars,  $3.35  per   100   lbs. ;  square 
twisted,  $4  per  100  lbs. ;  channels  and  angles, 
$4.25 ;  beams,  $4 ;  plates,  $5  per  100  lbs. 
Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  ton. 

(Continued  on  page  62) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouse  Stock*  : 

SYDNEY,  N.  S. 
MONTREAL.  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM.  ONT. 


Sale*  Office*  : 

SYDNEY.  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St..  E. 


Mills  and  General 
Office* : 

SYDNEY.  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


MADE 
IN 

CANADA 


From   Cellar   Level  to 
Top  of  Ash  Wagon 

No   rehandling  of  ash  cans  at  grade  level  when  the 
G  &  C  Model  B  Hoist  is  used.   This  hoist  is  designed 
for  the  removal  of  ashes  where  the  approach  to  the 
hatch  permits  wagon  to  drive  up  alongside. 

Raises  load  at  actual  speed  of  30  feet  per  minute.  When 
not  in  use  hoist  telescopes  and  no  part  shows  above  grade. 
One  man  unaided  can  perform  entire  operation  of  raising 
and  lowering  cans.  Every  hoist  subjected  to  thorough  work- 
ing test  before  shipment. 

WRITE  TO  NEAREST  AGENT  FOR  BOOKLET  AND  PRICES 

GILLIS  &  GEOGHEGAN,  Sherbrooke,  Quebec 


BLACK  BUILDING  SUPPLY 
CO     LTD..  TORONTO. 
Agents  for  Ontario 


WM.  N.  O'NEIL  CO.,  LTD., 

VANCOUVER. 
Agents  for  British  Columbia 


B.  &  S.  II.  THOMPSON  &  CO.,  W.  T.  GROSE, 

LTD.,  MONTREAL,  Agent  for  Manitol.a.  >ask. 

Agents  for  Quebec  Alberta.  Winniper 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(ConlinvicU  fiuiii  pitgc  \M) 

SKWKR  rH'K 
Scwcr  Pijie  — Wholesale  prices  f.o.b.  W'imiipcg. 
pel  (t..  a  ill,,  »  cents;  4  in.,  11  cents;  5  in., 
l«  cents;  0  in.,  ISW  cents;  S  in.,  SO  cents; 
y  ill.,  ;»  cents;  10  in.,  -10  cents;  \2  in.,  50 
cents;  15  in.,  75  cents;  IS  in.,  $1.00;  20  in., 
?l,r>t>;  -.M  in.,  $2.W>. 

SL'XUKIKS 

H»rd  Wall  Plaster— Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.30  per  ton;  llainmev  V.rand,  $3.70  per 
l>bl.,  in  bags  $13.00. 

r.M.NTS  AND  OILS 
Paints  and  Oils— Wliite  lead,  ground  in  oil,  .fll.uO 
per  100  lbs.;  boiled  linseed  oil,  in  bbls.,  08 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  !).■> 
cents  per  gal. ;  dry  red  lead,  $10.00  per  loi) 
lbs. ;  putty  in  bulk,  $3.25  per  bbl. ;  piitty  in 
'Jo-lb.  tins,  $3.75 ;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per   gal.,  $3.10. 

VANCOUVER  PRICES 

l  liMK.M'.  LIMK.  .\.N1)  r.KICK 
Cement — Grey  Portland,  $2.45  per  bbl  f.o.b.  ware- 
bouse,  sacks  extra ;  Keens  cement,  $32  per 
ton,  sacks  extra ;  fine  white,  $7.50  per  bbl.  ot 
300  lbs. ;  superfine,  white,  .$9.00  per  bbl. ; 
white  Portland  cement,  $2.45  per  bbl. -of  350 
lbs.,  sacks  10c  extra,  f.ojb.  Voncouver. 

Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivered. 
Brick— Common  red  brick,  $11.50  to  .$13.00  f.o.b. 


warehouse;  $10.50  to  $13.00  in  car  lots  f.o.b. 
X'ancouver;  pressed  red  brick,  $30  f.o.b.  wharf 
Vancouver ;  pressed  buff  brick  $40  at  ware- 
house ;  $33  in  car  lots ;  tapestry  brick,  .$45  at 
warehouse;  impervious  brick,  .$45  f.o.b.  build- 
ings; lire  brick,  $35  in  car  lots,  .$40  in  ware- 
liouse;  fire  clay,  $12  per  "ton  in  car  lots. 

SAND  AND  GRAVEL 
Sand — Brick  and  plaster  sand  $1.85  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $2.00  per  yard  delivered. 
Prices  of  stone  are  still  open. 

LUMBER   (BUILDING  MATEKIAL- 
\"ancouvcr  prices  f.o.b.  mills; 

Timber  (B.  C.  fir — all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
10  X  10  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  .$12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $20;  No.  1  XXX  B.  C.  shingles, 
.$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 
Steel — (round  and  square  bars)  $3.25  base ;  twist- 
ed and  deformed,  $3.25  base ;  structural  sec- 
tions, $5.00  to  $5.25. 

GalvaniEed  iron — 2S  gauge,  $!).50  per  100  lbs. 
Corrugated  iron — 20  gauge,  6,  7  and  8  ft.  sheets 

$7.10  ,  0,  U  and  10  ft.  sheets,  .$7.25  per  square. 

r.lack  bteel   sheets,  24  gauge,  $0.00  per  100 

lbs. 


Steel  angles — .$4.50  to  .$5.00  per  lOo'  lbs.,  depend- 
ing on  size,  quantity  and  specifications. 

Steel  channels,  beams  and  plates — $4.75  to  $.j.:jl 
per  100  lbs.,  depending  on  size,  quantity  and 
specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices  f.o.b.  warehouse: 
4-in.,  ri'/ic.  per  ft.;  C-in.,  21c  ft.;  8-in.,  30c 
ft.;  lO-in.,  40c  ft.;  12-in.,  50c  ft.;  15-in., 
.$1.05  ft.;  IS-in.,  $1.25  ft;  20-in.,  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15.00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 

Hydrated  lime — $14.00  in  car  lots. 

Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 

Finishing  Plaster — $18.00  per  ton,  sacks  extra. 

Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,  Manilla,  full  coil,  16c  basis ;  2nd  grade, 
1454c  basis;  sisal  rope,  12J4c  basis. 

PAINTS  AND  OILS 
Mixed  Paint— Per  gal.  $2.75  to  $3.25. 
White  lead— Ground  in  oil,  $15.40  per  100  lbs. 
Boiled  linseed  oil — In  bbls.,  $1.40  per  gal.  of  9 
lbs. 

Raw  linseed  oil — In  bbls.,  $1.38  per  gal. ;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb. 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating,  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 
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Concrete  Bonding 
Lockera  for  Clothe* 
Iron  Stairways 

Enquiries  toUdted. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


We  are  in  a  position  to  make 
Immediate  Delivery 


of  all  kinds  of 


STEEL 
CASTINGS 

100  lbs.  and  heavier 


Send  us  your  next  order 

Dominion  Steel 

Foundry  Co.,  Limited 

HAMILTON        -      -  ONTARIO 


BITUNAMEL 

Unsurpaued  for  waterproofing  foundation*  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wibbrg  Co.  of  Canada 
Ltd.,  Varnish  Works 

Montreal  TORONTO  Winnipeg 


CANADIAN 
CHICAGO  BRIDGE  &  IRON 


CO. 


Limited 
BRIDGEBURG.  ONTARIO 
Our  Specialty  is  tlie  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"  Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:— 
Bridgeburg,  Ontario,  130  Janet  Street 

Chicago,  Illinois,  2014  Old  Colonv  Bldg. 
New  York,  N.  Y.,  30  Church  Street 


Built  for  CP. R.Montreal   Chicago,  111 


Shops:— Bridseburs.  Ont. 

Greenville,  Pa. 


Goold,  Shapley  &  Muir  Co. 

Calgary 


Brantford 


Limited 

Winnipeg  Regina 


Towers 
and  Tanks 
for  all  pur- 
poses 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water  supply  outfits  of  every 
description 

CORRESPONDENCE  SOLICITED 


"Galvaduct"  and  '*Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manutacturers  under  Canadiaa  and  U.  S.  Letters  Patent 

Toronto  Canada 


G4 

THK   CONTRA  CI  Kl'CUklj 

l^'cbriiary  'i,  J'Jit 

Civil 

Electrical 
Mechanical 

1711  cciury  ui  jLingiiK 

jers 

Contractors 

Snecial 

Interests 

Chipman  &  Power 

Civil  Eng'ineers 

TORONTO  WINNIPEG 

W'lllii    C'tiipniin.      Geo.    II.  Power. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACO  UNTS 

Excelsior  Life  Bldg.,  Toronto 


J.  Utibwold, 

Montreal. 


B.  W.  Scion, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office   and  Laboratories, 
318    Lagauchetiere   St.    West.  Montreal. 
ItK.WrH  OFFICES: 
24  Ailelaiile  Streel   East.  Toronto. 
707  I'nion  Trust   Itnililing.  Winnipeg. 

CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL.  SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND   INSPECTION   OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
REPORTS 
Represented  at  .New  York,  Pittsburgh  and 
riiicaeo:  r.laseow  and  London.  Rng 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 

.„a  M'^-'^L^i'Jrr.oHe.:  MONTREAL 

Branch    Offices    and    Laboratories — 
TORdNTO.  WINNIPEG,  EDMONTON. 
VANCOUVER   and    NEW  GLASGOW 


HADDIN  &  MILES 

LIMITED 

(Formerly  The  John  Gait  Engineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal.  ELIectric  Lighting 
and  Power 

WINNIPEG    —  CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

vValer  hupply  and  Purihcation,  Sewerage  ann 
^cwage   Disposal,   Water   Power  Uevelopment 

Tel.  Long  Distance  Uptown  6740-41 

New  Birks  Building.  MONTREAL 


FRANK  BARBER 

Bridge  aa4  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  Ea«t,  -  TORONTO 


Kot)crl  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Charles  Warnock. 
Jai.  W.  Moffat. 


Robert  W.  Hunt  &  Co. 

Limited 

Connultini;  and  Inspecting  Engineera, 
Chenriiata  and  Metallurgiata 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Report*  on  Properties  and  Procestea 

Head  Office  and  Laboratories : 
McGiH  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 

Stone  JE^i^W  Stone 
BRICK  ^(^g^  SAND 

T.  A.  Morrison  &  Co.,  ^^^AUrT/l"*- 


Reid  &  nrown  Structural  Steel 
&  Iron  Works,  Limited 

We  carrv  a  large  s'ock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
OKiceand  M->-\i>-6i  i-Uolanade  E,  TORONTO 

Phones  -  Main  904  and  905 


R.  O. 

WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitration^,  Investigations,  Valuations, 
Reports,  etc. 


Milton    Hersey  Co.,  Ltd. 

Engineers,  Chemista,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


UaTCUTC       Sc.v,UKtD  OR  OUR 
rM  I  LI1  I  O         FtES  RtTURNED 

Heing  next  door  to  the  Patent  Office,  we 
lave  personal  interviews  with  Examiners, 
ihus  earlier  allowance  of  your  Patents.  We 
lave  access  to  all  Records  and  solicit  tht 
lusiness  of  Manufacturers,  Engineers  and 
others  who  realize  the  advisahility  of  hav 
ing  their  Patent  business  transacted  by 
Kxperts        Send   for  our    Rnoklet.  etc 

HAROLD  C.  SHIPMAN  &  CO. 
Reg.  Patent  Attorneys  Ottawa,  Canada 


ANGLlNS 

**  UMITEO  I 
C0NTBACTIN6 
ENGINEERS 

MONTREAL 


^BUILDING  WORK. 
LARGE  OR  SMALL. 
RECEIVES  OUR 
BEST  ATTENTION 


•fl)i'uar\-  7.  lylT 
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The  Genuine 


"McSHANE" 

Straightway  Swinging 

CHECK  VALVE 


Sectional  V'ew 


For  use  Upright 
or  Horizontally 

Always  ready  for  inspection 

T.  McAVITY  &  SONS 

Limited 

HARDWARE  AND  METAL  MERCHANTS 
BRASS  AND  IRON  FOUNDERS 

St.  John,  N.  B. 
CANADA 

MONTREAL  WINNIPEG 


ELEVATED 

STEEL  TANKS 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  in 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special  de- 
signs for  Municipal, 
Railway  and  Indus- 
trial service. 

Catalogue  No.  15 
sent  upon  request. 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 

Co.,  Ltd. 
60,000  gallons.    149  feet  to  top 
12O.0O0     '•         100  feet  to  top 


Pittsburgh-Des  Moines  Steel  Co 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

945  Curry  Bldg.  42  Church  St.  Praetorian'  Bldg 

San   Francisco.   Cal..   Monadnock  Rldg 

Havana,  Cuba- Room  65,  Nova  Scotia  Bank  Bldg-. 
Canadian  Kcpreseniatives :  F   H    Hopkins  Si  Co..  Montreal,  Que. 

Des-Moines  Bridge  and  Iron  Co. 

nr«    Mnines.    Iowa.   HHS   Tufflr  Strrrf 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:     1139  SHAW  STREET 
Main  Structural  Shop:  130  ft.  x  400  ft. 

Area  of  Grounds:  Ten  Acres 

Capacity:  18,000  Tons  AMnually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES  : 

Office  and  Works:  Hillcrest  iai4-ieit-l«l« 
Private  sxchanKt  connecting  all  dtpartmsata 


THE   CONTRACT  RECOR'D 


February  7,  191' 


Induced  Draft  Fans 

installed  in 

Calgary  Municipal  Power  Plant 

We  design  forced  and  induced 
draft  equipment  for  boilers 
and  furnaces,  fan  system  heat- 
ing, ventilating  and  drying 
apparatus,  blowers  and  ex- 
hausters for  all  purposes. 

Canadian  Blower  and  Forge  Co. 

KITCHENER,  ONT.  Limited 
St.  John     Montreal     Toronto     Winnipeg  Vancouver 


Are  You  Building? 

Labor  is  cheap  and  plentiful^ — the  building-  trades  are  slack  and 
material  prices  will  be  higher  before  they  are  lower,  but  are  you 
building?  This  is  a  most  opportune  time  to  be  business-like 
and  build,  and  to  be  patriotic  and  employ  Canadian  labor. 
Prisms  will  figure  in  your  building  operations — specify  ''Luxfer 
Prisms"  and  you  will  be  sure  of  definite  results. 

Ask  us  about  "  Luxfer  Prisms  " 
for  your  particular  proposition, 

LUXFER  PRISM  CO.,  LIMITED 


100  KING  STREET  WEST, 


TORONTO,  ONT. 


February  T,  1917 
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TurnbuU 


Elevators 


Passenger 
Freight 
Hand  Power 
Dumb  Waiters 


The  Turnbull  Elevator 

Mfg.  Company 

TORONTO,  ONT. 


Nova  Scotia  Steel  &  Coal  Company^  Ltd. 

Beg  To  Announce 

That  their  new  steam-hydrauHc  forge  shop  is  now  in  opera- 
tion, as  also  is  their  recently  installed  '*Harmet"  fluid  com- 
pression-plant. 

These  improvements  bring  "Scotia's"  equipment  abreast 
of  the  best  foreign  forges. 

They  are  accordingly  open  to  supply  forgings  of  all  shapes 
and  sizes.  Made  of  ordinary  or  fluid  compressed  open- 
hearth  steel,  and  satisfying  the  most  severe  specifications. 

For  Prices  and  Particulars  Apply  to 

Head  Office  -  -  New  Glasgow,  N.  S. 


Municipal  Equipment 


Let  us  quote  you  for 

Horse  and  Steam 

ROLLERS 


SWEEPERS, 
SCRAPERS, 

FLUSHERS 


and  SPRINKLERS 


Branch : 
108  Mail  Building, 
TORONTO 


"RANSOME" 
Concrete  Mixers 

"RELIANCE" 
'f^  Rock  Crushers 


Head  Office: 

MONTREAL 
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GLASS  BENDERS 

TO  THE  TRADE 


THE  TORONTO  PLATE  GLASS 
IMPORTING  COMPANY  uMTBo 

GLASS   IMPORTERS   AND  MANUFACTURERS 

91-113   DON   ROADWAY,  TORONTO 

L  ;  .  __ 
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The  Frame  and  Floors  were  of  Concrete- 

They  Could  Not  Burn 


I'clerboro  provides  the  latest  illustration 
of  the  fact  that  Concrete  is  the  onlj-  fire- 
proof material. 

The  Cereal  Company  fire  at  Peterboro 
was  a  "hot"  one.  as  our  picture  shows.  It 
went  through  the  brick  buildings  as  if 
they  had  been  wood — and  it  even  gutted 
this  Concrete  building. 

The  Concrete  frame,  as  usual,  proved  too 
much  for  the  flames.  To-day  this  one 
concrete  building — together  with  the  ele- 
vators which  were  also  of  concrete — re- 


mains a  standing  proof  of  the  fire-resist- 
ing staunchness  of  Concrete. 

Would  you  like  other  proofs*  We  can 
tell  you  of  many  a  fire  that  swept  every- 
thing else  before  it  stopped — beaten— 
when  it  came  to  Concrete. 

We  can  furnish  you  other  interesting- 
data,  too,  in  support  of  our  claim  that  a 
great  percentage  of  Canada's  twenty-five 
million  dollar  a  year  fire  loss  might  be 
sa^•ed  if  all  our  important  buildings  were 
of  Concrete. 


Write  for  our  Book  on  "Concrete 
Buildings."  It  is  sent  free  to  all 
who  ask. 


CANADA  CEMENT  COMPANY 

LIMITED 

5  Herald  Building,  Montreal 


■MMaauiOiii 


l<\-lirn;n\    I  I.  I'll 
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^  For  more  than  half  a  century  we  have 
been  manufacturing  rubber  goods  of  every 
description.  We  have  learned  to  know 
"what's  what"  in  rubber  goods  for  the 
Contractor  and  Builder  and  can  satisfy 
every  demand  from  whatever  source  it 
may  come. 

^  No  matter  what  the  rubber  need  may 
be,  you  are  guaranteed  reliable  quality 
when  it  bears  the  mark  or  brand  of  the 
Dominion  Rubber  System. 

^  Back  of  all  is  the  attention  we  give  to 
prompt  and  satisfactory  deliveries.  In 
that  respect  you  have  a  service  that  is  not 
equalled  within  your  reach. 

Put  us  to  the  test.    Write  our  nearest  branch  and 
see  how  we  aim  to  please  and  serve  the  trade. 

Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office :  Montreal,  P.  Q. 

Branches  at  Halifax,  St.  John,  Quebec,  Ottawa,  Toronto, 
Hamilton,  Brantford,  London,  Kitchener.  North  Bay,  Fort 
William,  Winnipeg,  Brandon,  Regina,  Saskatoon,  Edmonton, 
Calgary,  Vancouver  and  Victoria. 
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"BEATTY" 

Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 


Work  of  this  kind  calls  for   ependability— "Beatty"  Hoists  furnish  it. 


H.  E.  PLANT  1790  St.  James  Street,  Montreal,  Que. 

E.  LEONARD  &  SONS  St.  John,  N.  B. 


-AOENTB- 


ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

KELLY-POWELL  LTD  MoArthur  Bldg.  Winnipeg.  Man, 


The  Elevated 
Drum  allows  a 
great  descent 
for  the  concrete. 
Provides  for  a 
rapid  delivery. 


LONDON 

Paving  Mixer 

Forward  Loader  and  Rear  Dis- 
charge take  up  little  room  on 
the  roadway. 

Traction  Drive.  Moves 
anywhere  with  its  own  power. 

The  Rotary  Delivery  Chute  turns 
in  a  complete  half  circle,  also  opens 
up  at  different  points.  The  concrete 
is  distributed  to  any  part  of  the  road 
No  wheeling.  No  shovelling 
of  concrete. 

ONE-THIRD  LESS  MEN  REQUIRED.  A  BETTER  JOB.  We  guarantee  that  this  Machine  will  deLver  Con- 
crete on  a  roadway  at  a  saving  of  1  0  per  cent  over  any  other  type  of  Machine.  Full  particulars  on  request.  Send  for 
Catalogue  No.  I  A. 

We  have  twenty-three  different  sizes  and  styles  of  Mixers. 
Also  a  full  line  of  Concrete  Machinery  and  Cement  Working  Tools. 

THE  LONDON  CONCRETE  MACHINERY  CO.,  LTD. 

LONDON,  ONTARIO 

Branches  and  Agencie*  in  every  large  City  in  Canada 

World's  Largest  Manufacturers  of  Concrete  Machinery  and  Cement  Working  Tools 
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Air  Compretsort 

Can.   Ingerioll-Rand  Co.,  Ltd. 

Alumiaium 

Spiclmaiiii  Agencies  Kcgd. 

Air  HoUta 

Canadian  Ingersoll  Kand  Co. 
Northern   Crane  Works 

Architectural  Iron  Works 

Canada  Wire  &  Iron  Goods  Co. 
.McGregor  &  Mclnlyre 

Architectural  Terra  Cotta 

Toronto  Plate  Glass  Iinp'tg.  Co. 

Ash  Hoists 

C.illis  &  Geogliegan 

Asphalt 

.•\sphalt  &  Supply  Company 

Auto  Cranes 

Byers  Machine  Co.,  Jolin  F. 

Blast  Hole  DrUls 

Hopkins  &  Co.,  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 
Can.  IngersoU-Rand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boiler  Inspection 

Trades   anrl    Labor    Branch,  De- 
partment of  Public  Works.- 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Bricks 

Sun  Brick  Company 

Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 

Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 
Structural  Steel  Company 

Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 

Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


Casements 

Trussed  (  onrrcte  Steel  Co. 

Cedar 

B.  C.  Lumber  Commissioner. 

Cement 

.Mfred  Rogers,  Limited 
BritncU  &  C'onipany 
Canada  Cement  Company 
UoRCrs  -Supply  Company 

Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement  Gun 

Cement  Gun  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co. 
Paterson  Mfg.  Company 

Centrifugal  Pumps 

Boving  Hydraulic  &  Engineering 

Company 
Canadian  Ingersoll  Kand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 

Armstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  &  Macliine  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Concrete  Chimneys 

Pelletier  &  Fils,  Edouard 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 

London  Concrete  Machinery  Co. 
Mussens  Limited 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

Gray  Construction  Co.,  John  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

'  Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll  Kand  Co.,  Ltd. 

Corrugated  Iron 

Metallic  Roofing  Company 
Pedlar  People  Limited 

Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 

Crushed  Stone  and  Granite 

Canada  Crushed  Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Hagersville  Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 


Crushers  (Stone  and  Rock) 
Goodwin  .Barsby  &  Company 
London  Concrete  Machinery  Co. 
Mussens  Limited 

Culverts 

Pedlar  People 

Cutting  and  Welding  Plants 

Prest-O-Lite   Company,  Inc. 

Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and  Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern   Crane  Works 

Douglas  Fir 

B.  C.  Lumber  Commissioner 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  IngersoU  Rand  Co. 
Hopkins  &  Company,  F.  H. 

Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 

Dump  Cars,  Wheels,  etc. 
Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 

Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 

Gent  &  Company 

Electric  Light  Systems 

Lister  &  Company,  K.  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Northern  Crane  Works 
Turnbull  Elevator  Company 

Enamelled  Brick 

American  Enamelled  Brick  & 
Tile  Company 

Engines 

Canadian  Blower  and  Forge  Co. 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
Lister  &  Company,  R.  A. 
McDougall  Caledonian  Iron  Wks. 


Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec 

tion  Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 
Heller  &  Brightly 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd..  B.  F. 

Ferro-Concrete  Chimneys 

Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  S"! 
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Burlington  Steel 
Co.,  Ltd. 

Hamilton,  Canada 

STEEL  BARS 

For 

Concrete  Reinforcing 

Rounds,  Flats,  Plain  Squares, 
Twisted  Squares 

We   furnish   Rail  Carbon  Steel  Bars 

minimum  Elastic  Limit,  50,000  lbs.  per 
Square  Inch,  in  strict  accordance  with 
'^American  Society  of  Testing  Materials," 

specification. 

Increased  Physical  Properties  of  our 
product  allow  use  of  less  Tonnage, 

Bars  bent  to  shape  for  Beams, 
StirrupSy  Etc. 

Prompt  Shipment 
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Flooring  Materials 

Armstrong  Cork  Company 

Pud  Economizers 

Stiirtcvant  Co.  ol  Can.,  I.iil  ,  U.  V. 

Forges 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Gas  Engines 

Gootd,  Shapley  &  Muir  Co. 
Lister  &  Company,  R.  A. 

Gasoline  Engines 

Roving  Myjraulic  &  Engineering 

Company 
Goold.  Shapley  &  Muir  Co. 
London  Concrete  Macliincry  Co. 
Ontario  Wind  Engine  &  Pump 

Company 

Glass 

Luxfer  Prism  Company 

Toronto  Plate  Glass  Imp'tg  Co. 

Governors 

Boving  Hydraulic  &  Engineering 
Company 

Hammer  Drills 

Canadian  Ingersoll-Rand  Co. 

Heating  Apparatus 

Canatlian  Blower  and  Forge  Co. 

Sheldons  Limited 

Startevant  Co.  of  Can.,  Ltd.,  B.  F. 

Heat  Insulating  Materials 

Armstrong  Cork  Company 


High  Pressure  Pipe  Lines 

Pittsburgh  Valve,  Foundry  S: 
Construction  Company 

Hoists,  Electric 

Northern  Crane  Works 

Hoisting  Apparatus 
Beatty  &  Sons,  M. 
Canadian  Tngersoll  Rand  Co. 
Cillis  &■  Ccogliegan 
Goold.  Shapley      Mm'r  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  TIenthorn 
Mussens  Limited 
Northern  Crane  Works 

Hoisting  Engines 
Beatty  &  Sons,  M. 
LTopkins  &  Company,  F.  H. 
Marsh  &  Hentliorn,  Limited 

Hose 

Can.  Consolidated  Ruhber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
Gartshore-Thompson    Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 

Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 
National  Steel  Car  Co. 


Interior  Finish  and  Doors 
Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 
Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 

Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 
American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 

Motor  Trucks 

National  Steel  Car  Company 


Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 

Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co. 

Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Paints  and  Varnishes 

Brandram-Henderson  Co. 
Carter  Wliite  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 

Patents 

Shipman,  Harold  C. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  &  Wood) 
Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore  Thomson  Pipe  Co. 
National  Iron  Works 

Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


THE  BYERS  AUTO-CRANE 

UNLOADS  CARS-EXCAVATES- DRIVES  PILES 
A  Lighter,  Simpler,  Cheaper,  Locomotive  Crane 


Photograph  shows  Auto- 
Crane  owned  by  Bate-Mc- 
Mahon  Co..  Ottawa,  On- 
tario. This  machine  exca- 
vated for  Administrative 
Buildings  and  unloaded 
cars  at  Camp  Borden.  On- 
tario. 

Write  us  for  detailed  in- 
formation and  photos  of 
applications  of  the  Auto- 
Crane.  Tell  us  your  dig- 
ging  and  unloading  pro- 
blems. 


Also  manufacturers  of  Steam,  Gasoline  and  Eleetr<e  Hoisting  Engines,  Derrick  Irons, 
Sheaves,  Blocks,  Material  Elevators,  etc. 


THE  JOHN  F.  BYERS  MACHINE  CO., 


390 

Sycamore  St., 


Ravenna,  Ohio 


February  14,  I '.I  IT 
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THE  leader  in  every  industry,  to  maintain  his  lead  must 
safeguard  the  quality  of  his  products. — Rigid  inspection 
and  careful  supervision  are  important  factors. — To  products 
of  iron  and  steel  this  principle  applies  with  tremendous 
force. —  It  means  safety,  security  and  stability. —  We  safe- 
guard the  quality  of  our  products,  believing  quality  will  be 
recognized  long  after  the  price  is  forgotten. 


OUR  customers  must  be  served.  One  of  the  dominating 
factors  in  any  successful  business  is  Service. — We 
succeed  only  through  the  good  will  and  good  wish  of  the 
people  we  serve. — This  thought  permeates  our  entire  Organ- 
ization, from  the  President  down. — Our  employees  feel  the 
sense  of  responsibility  this  principle  implies  ;  and  each  one 
directs  his  efforts  to  maintain  the  high  standard  of  service 
we  aim  to  render. 


THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON        -        -  MONTREAL 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


American  Lead  Pencil  Company 

PcHorated  MelaU 

Canada  Wire  &  lion  Goods  Co. 

Pile  Driving  Machinery 

r.cattv  &  Sons,  M. 
»  .1  adian  Ingersoll-Rand  Co. 
lloi'kins  &  Company,  F.  H. 
Marsh  Si  Henthorn,  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh   Valve,    Foundry  & 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company.  IT. 

Planing  Mill  Exhausters 

Canadian  Hlowcr  and  Forge  Co. 

Shcldons  Limited 

Sturtcvant  Co.  of  Can..  Ltd.,  n.  F. 

Plaster 

Rritncll  &  Company 

Plug  Drillers 

Canadian  Ingersoll-Rand  Co. 

Pneumatic  Machinery 

Canadian  Ingersoll-Rand  Co. 

Power  Engines 

Hoving  Hydraulic  &  Engineering 

Company 
Inglis  Company,  John 


Pumps  and  Pumping  Machinery 
American  Well  Works 
Rentiv  X-  Sons.  M. 


Realty  &  Sons,  M. 
Uoving  Hydraulic  S 


&  Eiigiucci  lug 


Company 
Canadian  IJlower  and  Forge  Co 
Canadian  Ingersoll  Rand  Co. 
Cook.-  A.  D. 


Cook,-  A.  U. 
Darling  Bros. 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
McDougall  Caledonian  Iron  Wks. 
Ontario   Wind   Engine   &  Pump 

Company 
Walerous  Engine  Works  Co. 

Quarry  Machinery 

Canadian   Ingersoll-Rand  Co. 
Hopkins  &•  Company,  F.  H. 
Goodwin,  Barsby  &  Company 

Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
Dominion  Iron  &  Wrecking  Co. 
Gartshore,  Jolin  J. 
Hopkins   &   Company,   F.  H. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Reinforcements,  Concrete  &  Steel 

Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  Co.  of  Canada,  T-imited 
Trussed  Concrete  Steel  Co. 

Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 

Road  Asphalt 

.\splialt  &  Supply  Company 


Road  Machinery 

Hopkins  &  Company,  F.  II. 
Watcrous  Engine  Works  Co. 

Roofing  Material 

Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 

Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Scrap  Iron 

Dominion   Iron  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  &  Company 

Sewer  Pipe 

Hritnell  &  Company 
Canada   Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
r.artsliore  Thomson  Pipe  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National   Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay   Products  Ltd. 

Shingles 

B.  C.  Lumber  Commissioner 

Shovels  (Steam) 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  II. 


Spruce 

B.  C.  Lumber  Commissioner 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continued  on  page  14) 
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Crushed  Stone  for  Macadam  Roads 


Macadam  Roads 
must  be  built 
of  a 

TOUGH 
STONE 

that  will  cement 
WE  HAVE  IT. 


The  Hagersville  Contracting  Company,  Limited 

HAGERSVILLE,  ONT. 


IllliiijjliilliUUWiiillUIUlllllllilll^ 


February  14,  191^ 
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Quality        -        Reliability        -  Service 

CRUSHED  STONE 

CEMENT 

Rogers  Supply  Co.,  Ltd. 

28  King  St.  West,  TORONTO 

MAIN  4519 


6LASG0W.N.S. 
andSl' JOH.nS.'RQ. 


Sewer 
Pipes 


ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections  are  a  specialty 
with  us.  We  also  manufacture  culvert  pipes,  inverts,  flue  linings,  stove  linings, 
fire  bricks,  locomotive  blocks,  gulley  traps,  range  bricks,  cupola  linings,  wall 
coping  and  all  kinds  of  vitrified  and  fire  clay  goods.  Prompt  shipments  on  all 
goods. 

Vitrified  Hollow  Building  Blocks 

Madm  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :   St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,   P.  Q. 
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SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


I 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Copinff 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parlcdale  5000 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


FOR  SALE 


1—85  ton  Marion  Steam  Shovel 
1 -Model  60  " 
1 -Model  50  " 
1 -Model  31  " 

5  Porter  Dinkeys  25  ton  Standard 
Gauge 

60  K.  &  J.  6  yard  Dump  Cars 


W.  FRASER 

83  Craig  St.  West 

MONTREAL 


The  Maritime  Bridge 

Company^  Limited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


Angles 


44—6"  x  S'A' 
20—6"  X  3'A' 
29—6"  X  3J4' 


X  H"  —60' 
X  11/16"— 60' 
X  H"  —60' 


Flange  Quality  Steel 
Circles 


20—  8' 
20—10' 
20—10' 
10—11' 
9—  8' 
2—10' 


10— 1" 
19—1^' 

15—  1^^' 
2—2" 
7—2" 

16—  2^" 
25—21^" 

4—3" 

n—S'A" 

17—  4" 
10—4" 

l-4'/2" 

4—5" 

9—5" 


Bars 

X  a"    —30'  0" 

X  —30'  0" 

X  5/16"— 30'  0" 

X  6/16"— 20'  0" 

X  H"   —30'  0" 

X  9/16"— 22'  0" 


10—36" 
9—44" 
7—48" 

1—  44" 
5-^8" 

2—  61" 

1—  64" 

2—  48" 
2—61" 
1— £7" 


3/8" 

3/8" 

3/8" 

7/16" 

7/16" 

7/16" 

7/16" 

1/2" 

1/2" 

1/2" 


Channels 


X  1" 

X  154' 
X  154' 
X  2" 
X  2" 
X  2'A' 
X  2'A'' 
X  4" 
X  4" 
X  4" 
X  4" 
X  3A" 
X  3" 
X  4" 


Tees 

1/8" 
1/4" 
1/4" 
1/4" 
6/16' 
5/16' 
3/8" 
3/8" 
3/8" 
3/8" 
1/2" 
7/16' 
1/2" 
1/2" 


24—12"  at 
74—15"  at 


30  lb.— 60' 
33  lb.— 36' 


0" 

lOH' 


—26'  0" 

—26'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—50'  0" 

—50'  0" 

—60'  0" 

—50'  0" 

—40'  0" 

—50'  0" 

—60'  0" 


4—2-11/16 
1—2.11/16 

1—  4 

2—  4-1/16 
1—4-1/8 
1-^-1/16 
1—4-1/16 
1—4-1/16 
7—5 
1—5 

1—5-1/16 
1—5-1/16 

3—  5 
1—5 


I  Zees 


X  3 
X  3 

X  3-1/16 
X  3-1/8 
X  3-3/16 
X  3-1/16 
X  3-1/16 
X  3-1/16 
X  3-1/4 
X  3-1/4 
X  3-5/16 
X  3-5/16 
X  3-1/4 
X  3  -1/4 


X  3/8  —48' 
X  3/8  —  8' 
X  1/4  —25' 
X  6/16—23' 
X  3/8  —11' 
X  1/2  —40' 
X  1/2  —41' 
X  1/2  —11' 
X  5/16—60' 
X  5/16—15' 
X  3/8  —50' 
X  3/8  -44' 
X  1/2  —50' 
X  1/2  —14' 


0" 

11" 

8" 

10" 

5" 

0" 

9" 

4" 

0" 

2" 

0" 

7" 

0" 

8" 


Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices : 


Transportation  Bldg.,  MONTREAL 


Quebec 


St.  John  N.B. 


February  14,  1917 
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ROAD  MACHINERY 

We  make  a  specialty  of  Road  Outfits — 
Rollers,  Crushers,  Graders,  Sprinklers,  etc. 

Send  for  catalogue 

MUSSENS  UNITED 


MONTREAL 

WINNIPEG 

VANCOUVER 


QUEBEC— Pruncau  &  Co. 
TORONTO -H.  TurnbuU  &  Co. 
COBALT  -H.  L.  Usbornc 


I  DPMI 


TO  INVESTORS 


THOSE  WHO,  FROM  TIME  TO  TIME,  HAVE 
FUNDS  REQUIRING  INVESTMENT 
MAY  PURCHASE  AT  PAR 


DOMINION  OF  CANADA  DEBENTURE  STOCK 


IN  SUMS  OF  $500,  OR  ANY  MULTIPLE  THEREOF 


Principal  repayable  1st  October,  1919. 

Interest  payable  half-yearly,  Isfc  April  and  1st  October  by 
cheque  (free  of  exchange  at  any  chartered  Bank  in  Canada)  at 
the  rate  of  five  per  cent  per  annum  from  the  date  of  purchase. 

Holders  of  this  stock  will  have  the  privilege  of  surrendering 
at  par  and  accrued  interest,  as  the  equivalent  of  cash,  in  pay- 
ment of  any  allotment  made  under  any  future  war  loan  issue  in 
Canada  other  than  an  issue  of  Treasury  Bills  or  other  Uke  short 
date  security. 

Proceeds  of  this  stock  are  for  war  purposes  only. 

A  commission  of  one-quarter  of  one  per  cent  will  be  allowed 
to  recognized  bond  and  stock  brokers  on  allotments  made  in 
respect  of  apphcations  for  this  stock  which  bear  their  stamp. 

For  apphcation  forms  apply  to  the  Deputy  Minister  of 
Finance,  Ottawa. 

DEPARTMENT  OF  FINANCE,  OTTAWA 
OCTOBER  7th,  1916. 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  tervice  i*  unexcelled  and  our  price*  right. 

Phone  or  write  u«  for  auoUtiont  when  you  are  in  the  market 
Office-M  4515-M  4516      Reildence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Estery,  Manager 


WOODEN  PIPE 


Wire  wound  wood  stave  pipe,  2  in.  to  24  in.  diameter.  Con- 
tinuous  wood   stave  pipr.   anv   diameter  reqiiiifd. 

CANADIAN  PIPE  CO.,  LIMITED 

Eslablithed  1904  New  Factory  Erected  1910 

Kf|iiipped  with  tlie  most  up-to-date  macliiiicry.  Every 
macliine  driven  by  a  separate  electric  motor.  Satisfaction 
Gua  ranteed. 

Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 
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Slccl 

Burlington   Sirel  Company 
Dominion  Iron  &  Wrecking  Co. 
Hopkins  &  Company,  F.  ll. 
Ste«l  Company  of  Can.,  Ltd. 

Stc«l  Bar* 

Burlington  Steel  Conipany 
Dominion   Iron  ft  Steel  Co. 
Hopkin*  &  Company,  F.  H. 
Steel  Company  of  Canada,  Ltd 

Steel  Catting* 

Dominion  Steel  Foundry  Co 

Slccl  Pipe 

Can.  Chicago  Uridge  &  Iron  W'ks. 

Steel  Plate  Construction 

VVaterout  Engine  Works  Co. 

Stone 

Britnell  &  Company 
Hagersville  Contracting  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 


Structural  Iron  and  Steel 
Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &•  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyrc 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 

Iron  Works 
Structural  Steel  Company 

Surveyors'  Instruments 
Heller  &  Brightly 


Swinging  Gears 

Dake  Engine  Company 


Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  Iron  Co. 
CioiiUl,  Shapley  &  Muir  Co. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Ilcnthorn 
McDougall  Caledonian  Iron  Wks. 
Mackinnon.   Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgli-DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 


Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &  Geoghegan 

Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 


Tractors 

Lister  &  Company,  R.  A. 

Turnbuckles 

Canadian   Billings  &  Spencer 
Limited 


Valves 

Canada  Iron  Foundries 
Gartshore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Pittsburgh    Valve,    Foundry  & 

Construction  Company 
Dunlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Tiffin  Wagon  Company 

Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson  Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 

Mueller  Mfg.  Company,  H. 

Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest-O-Lite  Company,  Inc. 

Welding  and  Cutting  Plants 

Prest-O-Lite    Company,  Inc. 

Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford   Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 

Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


One  Gallon  of 

B-H  Anchor  Graphite  Paint 

Protects  1000  sq.  feet. 

This  ideal  paint  for  all  exposed  metal  surfaces  contains 
the  largest  possible  percentage  of  pure  Mexican  graphite, 
which  gives  it  greater  protective  strength  than  ordinary 
graphite  paints.    Obtainable  in  barrels  or  cans. 

Other  B-H  Products  include 

Anchor  Iron  Filler — B-H  Anchor  Pure  Red  Lead — B-H 
Durable  Fast  Red  Paints — Concrete  Waterproofing — 
Cement  Stains  and  Concrete  Floor  Paints. 


Write  for  color  chips  and  quantity  prices. 


I'"chrnai  \    II.  I '.H 


THK   CONTRACT  RECORt) 


16 


Heart  Shape  Mixers 

(Made  in  Canada) 
Noted  for  rapid  and  thor- 
ough mixing  of  concrete. 
Guaranteed  to  do  the 
work.  1917  Models  now 
ready  with  all  latest  im- 
provements tiiat  brains 
can  devise. 

Write  for  Catalog  B  and 
Special  Offers. 


Reputation 
of   over  5,000 
used  in  Canada 


Improved  Concrete  Machinery 

(Made  in  Canada) 
Crushers,  Rolls,  Brick,  Block,  Tile  Machines,  Hoists,  Mixers,  Road 
Pavers,  Screens,  Dump  Cars,  etc.     Full  line  of  Contractors'  Ma 
chinery  and  Builders'  Supplies,  etc. 

Hoists 

(Made  in  Canada) 

Equipped  witli 
Gas,  Steam  or 
Electric  Power. 
Mounted  on  trucks 
or  skids. 
We  can  save  you 
money  on  your 
Hoisting  Outfit. 
Write  for  our 
Special  Offers. 

WETTLAUFER  BROS.,  LIMITED 

178  Spadina  Ave.,  TORONTO,  ONT. 

Branches— Montreal,  Halifax,  Vancouver,  Winnipeg 


Construct  Your 


SEWERS 


from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE  ONTARIO 

''Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 


N.  B.  The  adjolnine  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  filling. 


EXPANSION 


The  ideal  joint  for  every 
need.  Equally  effective  and 
economical  in  time,  labor, 
and  expense,  whether  the 
job  be  street  work,  road 
building,  or  concrete  con- 
struction. 

Elastite  consists  of  a  heavy  body  of  special  as- 
phalt compound  between  two  layers  of  high-grade 
asphalt  felt.  Comes  to  the  job  in  strips  ready  for 
use.  Eliminates  entirely  the  old  method  of  pouring 
the  joint  and  then  returning  to  remove  spacing 
strips.    Expands  or  contracts  with  the  road  material. 

Thousands  of  feet  of  Elastite  have  been  used  by 
tiie  .State  Highway  Departments  of  New  York,  Penn- 
sylvania, and  Ohio.  Both  the  Lincoln  and  Dixie 
Highways  are  protected  for  many  miles  by  Elastite 
Joint. 

We  will  take  pleasure  in  furnishing 
you,  on  request,  complete  information 
relative  to  the  use  of  Elastite  on  any  job. 

ELASTITE  DEPARTMENT 

The  Philip  Carey  Company 

TORONTO  MONTREAL 


To  Secure 
ECONOMY  and  DURABILITY 
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Structural  Steel  painted  with  O  Because  Architects  and  Engineers 

know 

it's  "A  LITTLE  BETTER" 
DOMINION  PAINT  WORKS,  Limited 

WINNIPEG  WALKERVILLE,  ONT.  Vancouver 


"SUPERIOR  GRAPHITE  PAINT" 


WHY? 


^^The  National  Authority  on  Wiring  and  Construction'' 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 

Over  359,400  Sold 


23rd  Year 


By  H.  C.  Gushing  Jr. 

Fellow  Amtrican  Institute  Of  Electrical  Engineers;  formerly 
Electrical  Inspector  Jor  Boston  Board  of  Fire  Underwriters 
and  Underwriters'  Tariff  Association  oj  New  York. 


23  rd  Edition 


1917  Standard  Wiring 

Officially  adopted  by  the  National  Electric  Light  Actociation. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1917  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  section 
of  fifty  pages  on  House  Wiring. 

"It  settle*  dispute*  and,  if  referred  to  before  wiring,  prevent*  di*pute*." 


Sent  to  any  address, 

postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Contract  Record,      347  Adelaide  street  west,      Toronto,  Canada 

"The  Be*t  Book  on  Wiring  Ever  Produced" — E.  T.  Birdsalt,,  m.e.,  a.I.K.K. 
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Always  Enough  Lubrication — 
Never  Too  Much 

The  dirly,  dangerous  job  of  greasing  elevator  guide-rails 
will  be  done  more  cheaply  and  far  more  efficiently  if  you  hand 
it  over  to  a  set  of 

LYMAN  Elevator  Guide 
Lubricators 

"The  ONLY  Lubricators  Using  Grease" 

c  lamped  to  the  top  of  elevator  and  counterweight,  the 
Imperial  Lubricators  apply  grease  just  as  it  is  needed — never 
too  much,  but  always  enough.  Lubrication  stops  when  the 
car  stops.  All  the  attention  needed  is  periodical  refilling  of 
the  grease  cups  and  screwing  down  the  caps. 

The  Imperial  Lubricator  has  no  delicate  parts  to  get  out  of 
order — no  wicks  to  clog  up — no  tin  cans  to  get  loose  and  rattle. 
Made  in  styles  to  fit  any  car  and  rail. 

Write  for  Booklet  and  Prices  to 

Lyman  Tube  &  Supply  Co.,  Ltd. 


Montreal 


Toronto 


Winnipeg 


New  York 


Now  Ready- 
Bridges  and  Culverts 

Vol.  Ill  of  the  Series 

Reinforced  Concrete  Construction 


Hehfqrcec 
Cow 


Sold  separately 


By  G.  A.  Hool,  Associate  Professor  of  Structural 
Engineering,  University  of  Wisconsin. 

This  is  the  first  treatise  on  practical  design  and  construction  of 
bridges  and  culverts.  It  completes  this  remarkable  series.  You  prob- 
ably know  something  about  these  books — 

How  they  came  out  without  the  advantage  of  a  widely  known  name 
as  author. 

How  the  leading  civil  engineering  papers  hailed  them  as  the  best 
on  the  subject. 

How  they  were  at  once  recognized  as  the  most  useful  and  practical 

books  that  have  appeared. 

They  are  today  standard  among  engineers,  architects  and  con- 
tractors, as  well  as  in  colleges. 

Vol.  I — Fundamental  Principles.  254  pages,  6  x  9,  88 

illus.,  $2.50  net,  postpaid. 
Vol.  II — Retaining  Walls  and  BuiLdings,  675  pages. 

6x9,  412  illus.,  34  plates,  $5.00  net,  postpaid. 
Vol.  Ill — Bridges  and  Culverts,  688  pages,  6x9,  over 

600  illus.,  41  plates,  $5.00  net,  postpaid. 
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I  Metal  f 

I  Protection  | 

I  In  any  kind  of  metal  con-  | 

I  struction   the   element    of  | 

1  rust  is  such  a  destructive  | 

I  factor  that  the  best  protec-  | 

1  tion  obtainable  is  unques-  | 

I  tionably  the  cheapest.  | 

I  CARTER'S  I 

I  Dry  Red  Lead  | 

I  is  the  highest  standard  qual-  | 

I  ity  and  affords   a  perfect  | 

I  sealing  coat  that  absolutely  | 

I  protects  all  kinds  of  metal  | 

I  from  rust  and  corrosion.  | 

I  We  make  Orange  Dry  Lead  | 

I  and   Litharge  also  Special  | 

I  Dry  Lead  and  Litharge  for  | 

I  Color,  Varnish  and  Rubber  | 

I  Makers.    Oxides  for  Stor-  | 

I  age  Batteries  and  Pottery.  | 

I  All  products  are  wholly  | 

I  Canadian  made.  | 

1  Quotations  sent  upon  request.  1 

I  The  Carter  White  Lead  Co.  | 

I  of  Canada,  Limited  | 

1  91  Delorimier  Avenue  | 

■  Montreal  1 
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Furnace  Water  Jacket 
Repaired    by  Welding 

This  furnace  water  jacket,  in  constant  use  at  a 
large  smelting  plant,  was  rendered  useless  by  a 
large  leak  at  a  point  difficult  to 'repair  by  ordinary 
methods. 

The  jacket  was  quickly  taken  down  and  the  leak- 
ing area  welded  by  the  Prest-O-Lite  Process.  The 
cost  of  this  repair  was  small,  but  the  saving  of  time 
and  replacement  expense  was  considerable. 

As  a  means  of  effecting  emergency  repairs  to 
broken,  worn  or  damaged  machinery,  tools  and 
equipment  of  all  kinds,  the  oxy-acetylene  process  is 
unequalled. 

Aside  from  its  value  as  a  repair  method,  this  pro- 
cess has  great  possibilities  in  the  manufacture  of 
metal  products,  from  locomotives  down  to  delicate 
electrical  appliances.  It  lowers  the  cost  of  produc- 
tion, gives  stronger  and  neater  joints,  and  the  metal 
may  be  left  in  perfect  condition  for  any  subsequent 
machining. 

Investigate  the  possibilities  o.xy-acetylene  welding 
has  for  your  shop  or  factory. 


Employs  both  gases  (acetylene  and  oxygen)  in  portable 
cylinders.  Prest-O-Lite  Dissolved  Acetylene  (ready-made 
carbide  gas)  is  backed  by  Prest-O-Litc  Service,  which 
insures   prompt   exchange   of  full   cylinders   for  empty 
ones.    Provides  dry,  purified  gas,  insuring  better  welds, 
quicker  work,  and  lower  cost,  and  also  avoids  the  large 
initial  outlay  and  heavy  depreciation  incurred  in  making 
crude  acetylene  in  a  carbide  generator. 
Necessary  equipment  is  not  expensive.    We  furnish  high-grade 
welding  apparatus  for  $75;  acetylene  service  at  additional  cost. 
Adaptable  for  oxy-acetylene  cutting  by  the  addition  of  special 
cutting  blow-pipe.    Thorough  instructions  are  furnished  free  to 
every  user  of   Prest-O-Lite   Dissolved   Acetylene — any  average 
workman  who  understands  metals  can  learn  the  process  quickly 
and  easily. 

Write  for  our  free  literature  on  the  Prest-O-Lite 
Oxy-acetylene  Process.  It  contains  data  and  infor- 
mation of  great  value  to  you. 


The  Prest-O-Lite  Co.,  Inc.,  Dept.  e 

World's   Largest  Makers  of  Dissolved  Acetylene 
Canadian  Main  Office  and  Factory 

MERRITTON.  ONT. 
Factory  Branch  —  WINNIPEG,  Man. 
53  Branches  and  Charging  Plants 


Keep  Canadian  Factories  Going.     Insist  on  Buying 
Goods  MADE  IN  CANADA. 
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5^:^      Small  Angles 

From  3^"  X  ^"  x  ^"  to  2"  x  2"  x 


'4  in  all  sizes,  thicknesses  and 
lengths. 


Steel  Plates 


A  complete  range  from  10  gauge  to  28 
gauge,  for  immediate  shipment. 


All  sizes  from  3/16"  to  1"  thick,  in  stock 
now. 


Reinforcing  Bars  for  Concrete 

Medium  Steel,  Square  Cold  Twisted,  sizes  from  ^"  to  U/^",  lengths  up  to  60  feet.  Medium 
Steel.  Plain,  Round  and  Square,  sizes  from  ^4"  to  1^",  lengths  up  to  60  feet. 

Wc  design  and  labiicate  all  kinds  of  structural  steel,  and  carry  at  all  times  a  large  stock  of  Beams,  Chan- 
nels, Broad  Flanse  Beams.  Plates  and  Angles,  Rivets,  Bolts,  Shafting.  Transmission  Machinery,  etc.,  besides 
those   mentioned   above — ready  for  immediate  shipment. 

We  have  a  monthly  stock  list  that    should  be  on  your  desk.   Ask  for  it. 


This  is  the  way  wind  pressure  tests  your  sash 


In  the  weather-tight  Orinsby-Lupton  all  members  are  one-piece,  rolled-steel  sections.  The  ventilators  have 
2-point  contact,  which  makes  lasting,  double  weather-proofing.  Strong,  interlocking,  straight-line  joints  resist  cor- 
rosion. 

Write  for  full  information  and  descriptive  literature. 


.\ssociated  with  The  Metal  Shingle  &  Siding  Co..  Ltd. 
PRESTON*       MOKTRE.'\L       WINNIPEG       S.\SfCATOON  VANCOUVER 
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Less  Water  the  Gure  for  Goncrete  Gancers 

CONCRETE  has  1)een  the  subject  of  more  ex- 
tended and  thorough  investigation  than,  per- 
haps, any  other  modern  structural  material. 
The  variability  of  its  physical  qualities,  with  its 
comparative  novelty  have  made  careful  research  of 
fundamental  importance.  Our  knov^ledge  of  the  pro- 
perties of  concrete  and  the  mode  of  their  variation  is 
constantly'  undergoing  change,  and  if  the  perfect  con- 
crete is  to  be  attained,  we  must  face  an  extension  and 
a  revision  of  the  present  information  concerning  the 
factors  that  go  to  compose  it.  Concrete,  unlike  its 
competitors  in  the  structural  Held,  is  a  composite  ma- 
terial. Its  properties  are  the  balanced  and  resultant 
])roperties  of  three  constituent  bodies,  each  of  which 
may  differ  in  characteristics  within  an  almost  unlimited 
range.     Hitherto  investigations  on  concrete  have,  in 


the  main,  been  limited  to  the  study  of  cement  and 
sand,  and  to  the  detailing  of  specifications  covering 
tlieir  uniformity,  gradation,  and  proportion  of  mix- 
ture, which,  if  adhered  to,  were  supposed  to  ensure 
,in  ultimate  result  of  the  highest  possible  value.  While 
these  laborious  studies  were  aiming  at  perfection  in 
tlie  finished  product,  the  neglect  of  studying  the  third 
element — water — was  invalidating  results. 

For  some  reason,  little  thought  has  been  given  to 
the  function  that  water  performs  in  concrete  and  to 
the  effect  that  different  quantities  and  qualities  of 
water  have  on  the  strength  of  the  concrete  mixture. 
True,  water  forms  but  a  small  percentage  of  concrete, 
but  small  as  it  may  be,  it  is  not,  by  any  means,  insig- 
nificant. Cement  and  aggregate  alone  cannot,  by  any 
power,  Ije  made  a  coherent  concretive  mass,  but  add 
water,  and,  if  the  attendant  conditions  are  right,  the 
mixture  will  form  a  stone  of  the  truest  kind.  Water, 
then,  in  both  physical  and  chemical  action,  is  the  key 
substance  of  concrete. 

The  most  scathing  condemnation  that  is  being  made 
of  concrete,  as  it  is  used  to-day,  is  that  it  is  made 
over-wet.  Because  water  is  cheap  and  also  to  save 
labor  in  mixing  and  compacting  into  forms,  users 
of  concrete  are  using  an  unreasonable  excess.  They 
subject  their  sand,  stone  and  cement  to  the  most  rigid 
scrutinies,  but  they  are  neglecting  the  one  factor  that 
may  or  may  not,  according  to  circumstances,  result 
in  a  perfect  product.  Concrete  failures  have  served  to 
show  that  an  abuse  of  the  water  part  of  the  mix  often- 
times spells  disaster.  Many  of  the  concrete  cankers — 
laitance,  day's  work  planes,  incrustations,  segregation 
— are  set  down,  even  in  the  mature  mind,  as  necessary 
evils,  and  yet,  though  these  cankers  result  in  the 
greatest  uncertainty  of  result,  little  attempt  has  been 
made  to  devise  a  remedy.  Little  investigation  is  need- 
ed, however,  to  correlate  laitance,  segregation  and  the 
rest,  with  an  excess  of  water.  Though  excess  water 
is,  by  no  means,  the  cause  of  all  defects,  it  is  often 
important  either  as  a  first  cause  or  in  aggravating 
occurring  deficiencies  until  they  have  an  exaggerated 
inf^uejice  in  the  final  result. 

*      *  * 

So  important  are  the  principles  here  referred  to, 
and  to  such  a  small  degree  are  they  recognized,  that 
the  article  by  Nathan  C.  Johnson  in  a  contemporary 
journal  and  reproduced  elsewhere  in  this  issue,  is  of 
paramount  value.  The  author  discusses  the  subject 
of  water  in  concrete  from  a  practical  standpoint.  The 
warnings  therein  set  forth  are  of  the  most  timely  in- 
terest, if  concrete  is  to  retain  its  prestige.  The  article 
contains  what  may  be  regarded  by  some  as  a  ridiculous 
suggestion,  and  yet  which,  apparently,  offers  the  only 
practicable  solution  to  the  laitance  problem  under  pre- 
sent conditions  of  practice.  Mr.  Johnson  recommends 
that,  until  laitance  can  be  prevented  by  improved 
methods  of  manufacture,  the  lighter  parts  of  the  mix 
be  wasted.  This  remedy  is  radical,  but  it  offers  food 
for  thought  and  consideration  by  contractors  who  know 
only  too  well  the  difficulties  they  are  contending  with. 

While  discussing  the  problem  of  water  proportion 
in  concrete  mixes,  a  closely  allied  matter  appears  to 
awaken  discussion.  Water  serves  its  prime  function 
in  concrete  by  operating  chemically,  and  concrete  is 
a  result  obtained  by  chemical  actions.  Water  is  a 
substance  varying  within  wide  limits  in  chemical  com- 
position, as  its  solvent  powers  make  its  constitution  un- 
certain.    Water  obtained  in  one  localitv  will  difl'er 


Ki4 


THE   CONTRACT  RECORD 


February  1-1,  I'Ji: 


irtun  thai  ohtauicil  in  another,  and  since  a  uniform 
condition  of  pnrity  is  not  iloniandctl.  it  is  reasonable 
to  expect  that  the  chemical  actions  promoted  in  the 
concrete  mix  will  be  affected.  May  not  this  also  be 
a  deterniininjj  influence  in  the  production  of  a  perfect 
concrete  ? 


Mobilization    of   Engineers  Giving 
Complete  Representation 

SIX*.  1'.  the  begiiniiui;'  of  war,  engineers  and  oilier 
technical  men  from  various  i)oints  in  Canada  have 
made  repeated  offers  of  their  services  to  our 
government,  but,  for  the  most  pari,  it  does  not 
appear  that  opportunities  have  arisen  whereby  sucli 
individual  effort  couUl  be  utilized.  It  is  only  within 
recent  months,  however,  that  technical  men  have  made 
an  etYort  ci)llectively  to  assist  in  carryinj^  on  the  busi- 
ness of  the  country  durint?  and  after  the  war.  The 
rtrst  effort  of  this  sort  found  expression  during-  the 
summer  of  1916  in  a  report  submitted  to  the  Prime 
Minister  of  Canada  by  five  inembers  of  the  engineer- 
ing jirofession.  It  was  called  a  "Memorandum  Regard- 
ing National  Industrial  Development  in  Canada,"  and 
outlined  in  considerable  detail  the  necessity  for  a 
National  Industrial  Development  Plan  and  the  results 
desired  through  such  a  plan.  The  report  suggested  a 
method  of  procedure  to  obtain  the  necessary  informa- 
tion and  the  formation  of  a  permanent  consulting 
board.  This  board  was  to  be  composed  of  two  repre- 
sentatives each  from  civil  engineering,  mechanical  and 
electrical  engineering,  mining  and  metallurgical  engi- 
neering and  chemical  engineering  societies,  who  would 
ai>point  a  well  p;iid  and  highly  competent  engineering 
secretary. 

We  believe  the  report  is  most  admirable  in  prac- 
tically every  detail  and  in  the  absence  of  amendment 
and  improvement  should  be  adpoted  without  delay. 
One  or  two  main  objections,  however,  do  suggest  them- 
selves, which  briefly  may  be  stated  as:  (1)  that  a  very 
large  number  of  Canadian  technical  men  are  not  re- 
presented by  any  of  the  societies  named,  and  (2)  that 
the  almost  certain  tendency  would  be  to  localize  the 
representatives  of  these  four  organizations.  The  suc- 
cess of  any  such  scheme,  however,  must  depend  very 
largely  on  the  careful  attention  paid  to  these  very 
factors,  i.e.,  all  technical  men  in  Canada  must  get  be- 
hind the  scheme,  and  all  provinces  must  stand — so 
far  as  is  compatible  with  effective  operation — on  an 
equal  footing.    How  can  this  be  accomplished? 

It  may  be  too  early  to  pass  a  definite  opinion,  but 
it  is  suggested  that  the  solution  lies  in  the  utilization 
of  a  type  of  organization  that  quite  recently  found  ex- 
pression in  the  Province  of  Ontario  and  has  already 
spread  with  great  rapidity  and  enthusiasm  to  four  or 
five  other  provinces.  The  underlying  idea  of  the  new 
organization,  which  is  called  into  being  primarily  for 
war  purposes,  is  that  all  the  technical  men  in  each  pro- 
vince shall  be  banded  together,  for  more  effective  work, 
into  one  powerful  local  organization.  In  Ontario,  for 
instance,  each  of  ten  engineering  and  technical  organ- 
izations have  elected  one  member  to  a  "Joint  Com- 
mittee of  Technical  Organizations,"  who  in  turn  have 
elected  a  small  working  Executive  Committee.  We 
imderstand  the  other  provinces  are  organizing  along 
very  similar  lines. 

The  suggested  improvement  to  the  report  outlined 
in  our  first  paragraph  follows  naturally,  we  believe, 
from  the  formation  of  this  group  of  Joint  Committees. 


It  is  simply  this:  Let  the  Joint  Committee  of  each 
province,  instead  of  each  society,  name  representatives 
to  the  Consulting  Board.  Here  we  have  every  province 
represented.  Here  also  we  have  every  technical  or- 
ganization represented.  The  plan  is  quite  as  simple 
as  that  outlined  in  the  report,  and,  we  submit,  is  much 
more  comj)rehensive,  would  have  the  backing  of  prac- 
tically twice  as  many  technical  men,  and  therefore 
would  be  just  so  much  more  fruitful  in  results. 


A 


A  View  of  Necessary  Action  for  After-lhe- 
War  Conditions 

A  VIEW  of  Necessary  Action  for  After-the- 
War  Conditions"  was  the  subject  of  an  ad- 
dress by  T.  R.  Deacon,  C.E.,  ex-Mayor  of 
Winnipeg,  president  of  the  Manitoba  Bridge 
and  Iron  Works,  delivered  before  the  regular  February 
meeting  of  the  'Manitoba  branch  of  the  Canadian  So- 
ciety of  Civil  Engineers.  Mr.  Deacon  pointed  out  the 
necessity  for  action  to  meet  the  conditions  in  Canada 
arising  from  the  present  war.  He  believed  that  in  the 
solving  of  a  great  number  of  problems  and  in  carrying 
out  the  industrial  work  after  the  war  the  engineers 
would  have  a  very  considerable  part.  That  there  would 
be  a  large  demand  for  engineers  would  be  due  to  the 
work  which  of  necessity  must  be  carried  forward  to 
utilize  the  energy  represented  by  the  400,000  men  now 
in  the '  army  and  80,000  to  100,000  men  engaged  in 
munitions  and  kindred  work. 

In  brief,  the  problems  Canada  must  face  at  the 
close  of  the  war  are  : 

1.  Payment  on  a  national  debt,  w  hich  will  probably 
amount  to  $5,000,000,000. 

2.  An  annual  pension  fund. 

3.  The  utilization  of  some  80,000  to  100,000  men  at 
jjresent  engaged  on  munitions  and  kindred  employ- 
ment, who  wdll  be  immediately  thrown  out  of  work  on 
the  cessation  of  hostilities. 

4.  The  return  of  some  400,000  men  from  the  front, 
comprising  some  of  the  best  blood  and  energy  of  the 
country. 

If  these  500,000  men  engaged  in  the  war  or  in  in- 
dustries arising  from  the  war  are  to  be  retained  in  the 
country  and  given  work  in  order  to  prevent  their  immi- 
gration to  the  United  States,  a  comprehensive  pro- 
gramme should  be  undertaken  b}-  the  government  of 
the  country.  That  the  work  must  be  of  a  manufacur- 
ing  or  an  industrial  nature  did  not  require  proof,  as  it 
would  require  the  wildest  stretch  of  imagination  to 
believe  that  these  men  will  turn  to  pioneer  farm  work 
when  manufacturing  and  industrial  work  was  avail- 
able south  of  the  Canadian  boundary. 

In  place  of  alloAving  the  raw  product  of  the  soil, 
forest,  fishery,  and  mines  to  be  exported  from  the  coun- 
try, Mr.  Deacon  believed  that  it  is  not  only  practicable 
but  assuredly  possible  to  provide  industrial  work  which 
would  utilize  these  raw  materials,  and  which,  in  turn, 
would  not  only  utilize  the  energy  of  these  500,000  men. 
but  would  also  help  materially  towards  reducing  and 
meeting  the  payment  on  the  national  debt. 

The  most  feasible  method  of  utilizing  each  of  the 
natural  resources  appeared  to  him  to  be  by  copying 
the  German  i)lan  of  state  co-operation  with  the  manu- 
facturers. That  there  would  be  many  difficulties  and 
many  obstacles  in  the  working  out  of  such  a  scheme  he 
admitted,  but  believed  it  was  the  most  practicable 
method  of  meeting  the  conditions  which  would  arise 
after  the  present  war. 
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Centre  Street  Bridge,  Calgary,  Alberta 

Notable  Reinforced  Concrete  Structure,  Costing  $400,000,  Designed  to  Meet 
Peculiar  Conditions — Methods  Planned  for  Economy — Monumental  and  Utilitarian 

  By  Geo.  W.  Craig  and  John  F.  Greene*   


The  Centre  Street  Bridge  improvement  in  Calgary, 
Alberta,  consists  of  three  parts:  1st,  the  bridge  proper 
and  its  south  approach  with  a  total  length  of  1,300 
feet ;  2nd,  a  fill  and  cut  extending  2,100  feet  north  from 
the  bridge ;  3rd,  a  side  hill  cut,  forming  a  road  which 
meets  Centre  Street  at  the  face  of  the  hill,  extending 
west  for  2,800  feet  (of  which  2,300  feet  is  in  cut).  The 
south  end  of  the  bridge  lies  five  blocks  from  the  busi- 
ness centre  of  the  city. 

The  improvement  provides  a  convenient  avenue 
for  traffic  between  two  parts  of  the  city ;  the  residential 
section  lying  north  of  the  river,  and  the  business  por- 
tion which  .stands  on  the  former  flood  plain  on  the 
south  side  of  the  river.  The  roadway  has  a  maximum 
grade  of  3.85  per  cent,  with  a  minimum  width  of  42 
feet  on  the  bridge,  and  provides  for  two  lines  of  street 
car  traffic,  and  contains  two  sidewalks  each  7  feet  wide. 

A  low  level  roadway  18  feet  wide,  slung  from  the 
bridge  deck,  provides  for  highway  traffic  to  a  resi- 
dential section  lying  on  the  flood  plain  north  of  the 
river  below  the  bluff  which  commands  the  city,  while 
the  side  hill  cut  provides  a  means  of  communication 
between  the  low  and  hill  levels  north  and  west  of  the 
bridge. 

Design  Problems 

The  Bow  River,  which  passes  the  bridge  at  an  angle 
of  60  degrees  with  the  centre  line,  has  a  flood  volume  of 
about  55,000  second  feet,  and  is  about  500  feet  wide  at 
the  bridge  site.  The  problem  from  the  viewpoint  of 
the  designer  may  be  stated  as  follows :  Given  a  height 
of  29  feet  from  the  water  line  to  grade  at  the  south 
bank,  47  feet,  or  18  feet  more,  at  the  north  bank,  with 
a  skew  of  60  degrees,  to  obtain  a  structure  which  shall 
provide  for  all  probable  traffic  requirements  on  a  high 
and  low  level  during  its  life,  and  at  the  same  time  pre- 
sent an  appearance  in  keeping  with  the  dignity  which 
should  characterize  public  works  of  a  monumental 
character,  and  this  for  a  predetermined  amount  of 
money.  The  designers  were  impressed  with  the  im- 
portance of  lending  to  the  structure  the  grace  of  pro- 
portion and  of  suitable  ornament.  The  irregularities 
of  grade  and  skew  contributed  much  to  the  complexity 
of  the  problem,  and  it  was  only  after  numerous  trial 
elevations,  based  upon  radically  different  conceptions, 
that  a  final  arrangement  was  arrived  at  that  seemed 
satisfactory.  It  was  considered  necessary  to  incur  the 
expense  of  i  constructing  a  wooden  model  of  a  portion 
of  the  bridge  to  be  assured  that  the  treatment  would 
produce  the  desired  effect. 

Loading 

The  various  parts  of  the  bridge  were  designed  fi>r 
the  following  live  loads : 
Floor — Concentrated  loads — 

Car  beams  and  slab — 50-ton  cars  on  both  tracks. 
Road  beams  and  slabs — 20-ton  motor  trucks. 
Uniform  loads — 

Road — 100  pounds  per  square  foot. 
Sidewalk — 100  pounds  per  square  foot  on  out- 
side four  feet. 
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Sidewalk — 40    pounds    per    square  foot  on  re- 
mainder. 

Low  level — Concentrated  load — 20-ton  motor  truck. 

Horizontal  load — 300  pound  per  lin.  ft.  of  structure. 
Arches — Concentrated  loads — four  50-ton  cars  per  150- 
foot  span,  with  uniform  loads  on  roadway  and 
sidewalk,  same  as  for  the  floor. 
Temperature — rise  of  50  degs.  and  fall  of  70  degs. 
Maximum  stresses — 

Concrete — Floor — Compression    530    pounds  per 

square  inch. 
Arches — -Maximum  compression — 

(Live  load  and  dead  load),  540  pounds  per  sq.  in. 
Rib  shortening,  677  pounds  per  square  inch. 
Maximum  tension  fiill  load  with  70  degs.  fall 
of  temperature,  30  pounds  per  square  inch. 
Steel — Maximum  tension  per  square  inch,  16,000 
lbs. 

Foundations — Maximum  pressure  upon  rock,  12,300 
pound  per  square  foot. 

Deep  Narrow  Ribs  Economical  on  Concrete 

Owing  to  the  high  cost  of  concrete  materials,  and 
to  the  depth  of  the  piers  and  abutments,  it  was  econ- 
ornical  to  use  deep  narrow  ribs,  in  obtaining  the  re- 
quired carrying  capacity  in  the  arches.  Assuming  a 
crown  thickness  of  5  feet  and  placing  the  springing 
line  of  the  flattest  arch  at  low  water  level,  it  was 
found  that  there  would  be  required  2  inner  ribs,  each 
6  feet  wide,  and  2  outer  ribs,  each  4  feet  wide. 

On  the  second  arch,  retaining  the  same  crown  thick- 
ness and  the  same  distance  below  the  floor  for  the 
extrados  at  the  crown,  it  was  possible  by  taking  ad- 
vantage of  the  grade  and  increasing  the  rise  of  the 
arch,  to  reduce  the  width  of  the  fibs,  using  2  inner  ribs 
at  5  feet  instead  of  6,  and  2  outer  ribs  at  3  feet  3  inches 
instead  of  4  feet.  At  the  same  time  by  raising  the 
springing  line  of  the  arch,  *  the  moment  arm  of  the 
thrust  from  the  higher  and  narrower  ribs  was  increased 
about  the  pier  base,  enough  to  offset  the  moment  of 
the  greater  thrust  from  the  lower  and  wider  ribs..  Again, 
on  the  third  span,  by  increasing  the  rise  it  was  possible 
to  use  ribs  4  feet  wide  and  2  feet  6  inches  thick  instead 
of  6  feet  and  4  feet  as  on  the  shallowest  span. 

Cellular  Type  Piers 

The  piers  are  of  the  cellular  type,  the  supports  for 
the  arch  ribs  resting  on  a  concrete  pedestal  5  feet  thick, 
extending  over  the  entire  area  within  the  cofferdam. 
These  supports  for  the  arches  are  connected  by  rein- 
forced core  walls  2  feet  thick,  those  between  inner  ribs 
constituting  supports  for  the  low  level  deck,  and 
those  between  inner  and  outer  ribs  rising  to 
the  upper  deck,  the  whole  pier  presenting  the  appear- 
ance of  two  solid  shafts.  Manhole  slabs  have  been 
provided  in  all  piers  and  abutments,  for  the'  conveni- 
ence of  the  power,  gas  and  telephone  companies  which 
have  service  mains  on  the  bridge. 

The  retaining  v^^all  at  the  north  end  of  the  bridge 
is  48  feet  from  base  to  top.  The  upper  12  feet  of  the 
wall  is  of  the  cantilever  slab  type,  the  lower  portion 
consisting  of  counterforts  and  slabs.    The  reaction 
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from  the  cantilovor  slab  portiiMi  is  caniocl  by  the  ad- 
joinings  three  feet  of  slab  to  adjacent  counterforts,  extra 
steel  luivingf  been  provided  to  carry  this  load. 

The  retaininij  wall  at  the  south  end  has  an  uin- 
brella  shai>ed  top,  the  four-inch  sidewalk  slal)  jjroject- 
ing:  several  feet  on  both  sides  of  the  wall.  I'.xpansion 
joints  have  been  provided  at  rcijular  intervals  in  the 
wall,  with  lead  strips  10  inches  wide  to  prevent  seep- 
age throujih  the  joints. 

Provision  for  Expansion 

The  prL>bleni  of  expansion  joints  for  the  floor  was 
an  unusual  one,  owint;  to  the  ijcculiar  conditions.  The 
spandrel  ribs  were  desijined  as  T  beams,  with  the  floor 
slab  for  the  flanges  of  the  T.  All  Hoor  beams  arc  i)er- 
pendicular  to  the  centre  line  of  the  bridfjc, 
while  the  piers  i\m\  abutnicnls  are  skewed.  On 
each  pier  and  abutment  there  was  provided  a  heavy 
expansion  beam  upon  which  the  system  rested.  As- 
sumintr  the  slabs  over  the  box  piers  as  fixed,  the  slabs 
on  the  arch  spans  moved  to  or  from  the  expansion 
beam,  lieams  resting  upon  pier  walls  moved  on  steel 
plates,  in  open  pockets  ;  slabs  over  jiiers  rested  only  on 
the  beams,  a  layer  of  clay  one  inch  thick  interposing 
between  the  wall  and  the  bottom  of  the  slab.  Jc^ints 
over  the  arch  spans  were  made  in  the  slab  midway 
between  beams,  the  slabs  in  these  expansion  panels 
having  been  designed  as  cantilevers.  Troughs  covered 
with  lead  were  provided  at  all  expansion  joints,  these 
troughs  draining  into  pii)cs  provided  in  the  piers. 

Passing  from  the  utilitarian  to  the  aesthetic  aspect 
of  the  design,  one  must  bear  in  mind  that  the  treatment 
of  the  parapet,  piers  and  abutments  should  please  and 
impress  favorably  both  the  distant  observer,  who  will 
view  the  structure  in  toto,  and  also  the  more  frequent 
observer,  who  will  view  it  from  the  sidewalk  or  from 
the  passing  automobile. 

For  the  close  ranged  observer .  we  have  provided 
four  ornamental  kiosks,  and  a  massive  concrete  parapet 
of  premoulded  concrete  balusters,  base  and  rail.  The 
kiosks  span  the  sidewalk  and  open  on  observation  bal- 
conies cantilevered  from  the  side  walls.  The  east  and 
west  faces  expose  shields  containing  the  emblems  of 
the  various  parts  of  Vhe  British  Empire,  the  maple  leaf 
for  Canada,  the  rose  for  England,  the  shamrock  for 
Ireland  and  the  thistle  for  Scotland.  Above  the  north 
and  south  faces  and  over  the  walks  are  buffalo  heads, 
emblematic  of  Western  Canada ;  the  whole  forming  a 
pedestal  of  a  massive  British  lion,  13  feet  long  by  7 
feet  high.  The  ensemble  is  symbolic  of  the  permanence 
and  stability  of  the  British  Empire  supported  by  its 
component  parts. 

Architectural  Features  . 

The  piers  are  surmounted  by  slotted  battlements 
treated  with  steel  grill  work.  The  plan  of  the  pier 
parapet  is  a  half  hexagon.  Inasmuch  as  the  skew  of 
the  bridge  is  60  degrees,  an  angle  of  the  hexagon  forms 
a  nose  or  cut  water  at  the  upstream  face  of  the  pier, 
while  at  the  same  time  presenting  a  symmetrical  devia- 
tion to  the  passing  observer. 

The  illumination  of  the  bridge  will  be  effected 
through  the  agency  of  fluted  cast  iron  standards  on 
the  piers,  and  four  torch  bracket  lights  on  each  kiosk. 
All  iron  work  will  be  painted  a  gray  color  which  Avill 
nearly  match  the  concrete. 

For  the  distant  observer  viewing  the  bridge  as  a 
whole  an  attempt  has  been  made  to  break  up  the  dull 
flat  surfaces  which  from  their  extent  and  from  the 
sameness  of  color  impress  one  unfavorably.  Working 
from  the  hypothesis  that  it  is  neither  expedient  nor 


economical  to  eliminate  board  marks  from  concrete 
faces,  we  have  adopted  the  policy  .  of  substituting 
grooves  and  pilasters  which  will  serve  both  to  with- 
(Iraw  the  eye  from  the  necessary  minor  irregularities 
of  the  concrete  surfaces,  to  break  up  the  surfaces  and 
to  heighten  the  effects  aimed  at,  whether  of  depth 
by  the  use  of  vertical  lines  or  of  breadth  by  the  use 
of  horizontal  lines.  The  faces  of  the  piers  have  been 
panelled  and  grooved ;  the  faces  of  abutments  have 
been  pilastered  and  the  form  sheeting  has  been  run 
up  and  down  to  convey  an  impression  of  greater 
height.  The  arch  rings  were  grooved  at  regular  inter- 
vals, serving  the  double  purpose  of  breaking  up  the 
rib  face,  and  of  offering  suitable  location  for  construc- 
tion bulk  heads.  The  face  of  the  north  retaining  wall 
was  broken  up  by  horizontal  grooves  and  by  battered 
])ilastcrs,  marking  the  locations  of  the  counterforts  on 
the  back  of  the  wall,  and  carried  up  above  the  rake  of 
the  wall,  breaking  the  skyline. 

The  62-foot  arch  spanning  the  boulevard  on  the 
north  side  of  the  river  supported  deep  spandrel  walls, 
the  faces  of  which  were  marked  with  pilasters,  and  the 
arch  Avas  crowned  with  a  large  date  stone  and  a  seal 
of  the  city  of  Calgary  6  feet  high  by  4  feet  wide. 

The  Low  Level  Bridge 

The  low  level  structure,  with  a  roadway  18  feet 
wide,  consists  of  a  structural  steel  frame,  with  a  con- 
crete floor  slab,  and  an  asphaltic  concrete  wearing  sur- 
face. It  is  suspended  by  hangers,  each  consisting  of 
two  steel  angles  engaging  a  pin  and  linked  to  steel 
bars  with  an  eye  on  one  end  and  a  thread  upon  the 
other.  The  threaded  end  passes  through  a  yoke  con- 
sisting of  two  7-inch  channels  with  top  and  bottom 
cover  plates.  These  yokes  are  embedded,  in  the  main 
floor  beams  with  the  bottom  of  the  yoke  18  inches  from 
the  bottom  of  the  beam. 

The  concrete  slabs  for  the  low  level  consisted  of 
premoulded  blocks  suitably  reinforced,  4  feet  by  3  feet 
8  inches ;  each  slab  was  a  double  T  with  flanges  3  inches 
thick,  and  the  stems  projecting  4  inches  below  the  slab. 
These  blocks  rest  on  the  top  flanges  of  the  steel  I-beam 
stringers.  This  unusual  type  of  slab  was  adopted  for 
two  reasons:  1st,  to  reduce  the  dead  load  weight  of 
the  structure;  2nd,  to  permit  of  the  completion  of  the 
erection  in  the  dead  of  winter  with  a  temperature 
at  zero  or  less. 

From  the  standpoint  of  economics  with  cement  at 
$2.40  a  barrel  and  structural  steel  at  $80  a  ton,  the 
adopted  design  cost  40c  per  square  foot,  against  58c 
per  square  foot  for  the  standard  design,  with  a  6-inch 
slab  and  I-beam  stringers. 

The  spandrel  arches  were  designed  as  beams  con- 
tinuous over  three  spans,  all  moments  and  shears  be- 
ing worked  out  for  concentrated  loads  by  means  of 
the  three  moment  equation.  Expansion  joints  have 
been  provided  in  these  spandrel  walls,  layers  of  three- 
ply  roofing  intervening  between  adjacent  parts.  Joints 
at  the  one-third  points  in  the  arch  spans  allow  for  the 
opening  due  to  the  rise  of  the  arch  with  a  rise  in  tem- 
perature and  joints  at  the  piers  and  abutments  provide 
for  the  fall  of  the  arch  with  a  drop  in  temperature, 
and  the  consequent  drawing  away  of  the  spandrel 
walls  from  the  piers. 

Depth  for  Minimum  Cost 

Economic  depths  of  beams  and  slabs  as  deter- 
mined by  the  local  costs  of  cement,  sand,  gravel,  lum- 
ber and  steel  have  been  ascertained  by  the  well-known 
principles  of  maxima  and  minima  of  differential  cal- 
culus, the  process  entailing  the  writing  of  an  equation 
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for  the  cost  of  the  material  for  the  beams  in  terms  of 
money  and  depth,  and  solving  for  the  depth  which  will 
make  the  cost  a  minimum. 

The  concrete  for  the  arches,  beams,  slabs  and  re- 
taining walls  was  prepared  in  the  proportion  of  one 
])art  of  cement,  two  of  sand  and  four  of  gravel ;  the 
foundations  and  all  pier  and  abutment  walls  1  :2.5  :5  ; 
the  handrail  1  of  cement  to  2.5  of  sand. 

The  cement  was  purchased  upon  the  specifications 
of  the  Canadian  Society  of  Civil  Engineers,  with  the 
exception  of  the  tensile  strength  requirements  for  one 
to  three  mortar;  these  were  raised  from  150  to  200 
pounds  per  square  inch  for  7  days,  and  from  225  to 
275  pounds  per  square  inch  for  28  days.  The  product 
of  the  Canada  Cement  Company  met  this  requirement. 

A  washed,  screened  sand  was  required  according  to 
the  specification  with  grading  clauses,  rejecting"  sand 
with  more  than  40  per  cent,  by  weight  passing  a  No.  30 
screen,  or  more  than  3  per  cent,  passing  a  No.  100 
screen.  The  gravel  washed  and  screened  was  pur- 
chased upon  a  void  specification,  the  maximum  not  to 
exceed  40  per  cent.  The  maximum  diameter  of  par- 
ticles for  use  in  piers,  arches  and  walls  was  approxi- 
mately 5  inches,  this  limitation  being  due  to  the  effici- 
ency of  the  mixing  machine,  not  to  probable  diminution 
in  the  strength  of  the  resulting  aggregate.  In  the 
floor  system,  owing  to  the  intricate  network  of  steel,  it 
was  necessary  to  limit  the  maximum  diameter  to  2 
inches.  Whenever  expedient,  as  in  piers  and  abut- 
ments, boulders  were  embedded  in  the  concrete. 

Active  construction  work  upon  the  bridge  began  in 
April,  1915,  in  June  the  Bow  River  was  flooded,  reach- 
ing a  peak  on  the  26th,  the  highest  since  1897.  On  this 
day  the  temporary  bridge  used  as  a  traffic  way  dur- 
ing the  construction  of  the  bridge  was  washed  out. 
Mr.  Craig  and  City  Commissioner  Garden  were  on 
the  structure  at  the  time.  The  former  made  his  way 
to  shore  by  climbing  a  panel  of  the  deck,  one  end  of 
which  was  in  the  water.  Mr.  Garden  was  swept  down- 
stream, but  was  pursued  by  two  of  the  bridge  men 
who  had  put  off  after  him  in  a  boat  provided  for  such 
an  emergency.  They  succeeded  in  landing  him  on  an 
island  about  a  mile  downstream. 

Foundation  Conditions 

Soundings  at  the  piers  disclosed  the  following  sub- 
strata. In  pier  No.  1- — gravel  and  large  boulders  5  feet, 
clay  3  feet,  soft  shale  4  feet,  sandstone  4  feet,  clay  3 
feet,  hard  shale  15  feet  to  limit  of  driUing.  In  pier 
No.  2 — gravel  and  large  boulders  5  fe^t,  clay  2  feet, 
sandstone  4  feet,  soft  shale  5  feet,  sandstone  5  feet, 
hard  shale  for  15  feet  to  limit  of  drilling. 

Experience  with  the  river  upon  other  bridge  founda- 
tions taught  that  it  was  necessary  to  guard  especially 
against  a  possible  great  scour.  Shifting  gravel  bars 
situated  both  above  and  below  the  bridge  tend  to  re- 
strict the  flow  to  certain  channels,  and  in  times  of 
flood,  with  attendant  high  velocities,  there  is  a  con- 
siderable scour  in  these  channels.  Hence  to  provide 
adequate  protection  against  scour,  the  excavation  was 
carried  through  the  bottom  layer  of  sandstone  and  well 
into  the  hard  shale  rock  beneath.  The  shale  rock  was 
of  such  ([uality  that  there  could  be  no  question  of  ex- 
ceeding the  allowable  bearing  power. 

The  cofferdam  consisted  of  two  layers  of  Wakefield 
sheet  piling,  with  an  8-foot  puddle.  The  sheet  piling 
was  driven  to  refusal  in  the  gravel ;  centrifu.gal  pumps 
were  installed ;  the  dam  pumped  dry ;  excavation  com- 
menced on  the  general  plan  of  removing  the  material 
under  the  sheet  piling  first,  driving  the  latter  home 
and  then  removing  the  material  in  the  middle.  When 


the  sheet  piling  had  penetrated  the  clay  underlying  the 
gravel,  a  layer  of  3-inch  plank  was  driven  approxi- 
mately to  the  sandstone  level.  The  material  was 
broken  up  by  blasting  and  removed  in  skips  by  a  der- 
rick. There  was  considerable  leakage  from  the  gravel 
and  boulders,  the  water  rising  between  the  sheet  piles 
and  the  planking;  and  at  the  beginning  it  was  neces- 
sary to  operate  four  centrifugal  pumps  to  keep  the 
water  down  to  a  working  level.  After  penetrating  the 
clay  one  could  hold  the  water  ordinarily  with  one  pump. 

In  the  construction  of  pier  2  work  was  discontinued 
in  the  middle  of  January  after  a  cold  spell  in  which  the 
temperature  had  dropped  to  46  below  zero.  The  ex- 
cavation was  still  in  the  gravel. 

Mishaps  in  Cofferdam 

Upon  recommencing  work  late  in  March  it  was 
found  that  the  ice  had  so  disrupted  the  cofferdam  that 
it  was  impossible  to  lower  the  water  to  a  working  level. 
The  puddle  was  frozen  solid,  and  the  ice  inside  the 
cofferdam  was  approximately  four  feet  thick.  The 
choice  of  action  lay  between  digging  out  the  entire 
puddle,  replacing  it  with  a  new  one;  or  digging  out 
only  such  portion  as  was  necessary  to  stop  the  worst 
leaks.  Proceeding  on  the  assumption  that  it  was 
cheaper  to  risk  a  few  blow-outs  than  to  remove  and 
replace  the  puddle,  we  adopted  the  latter  method,  and 
completed  the  excavation  after  various  mishaps,  in- 
cluding three  minor  and  one  major  blow-outs,  the 
latter  flooding  the  hole  so  quickly  that  there  was  not 
sufficient  time  to  accomplish  the  removal  of  the  four 
pumps  which  were  below  water  level ;  one  of  these  with 
its  motor  was  flooded.  We  found  that  after  plugging 
a  blow-out  the  dam  would  hold  tight  for  about  72 
hours  ;  the  jar  resulting  from  the  operation  of  the  steam 
drill  and  from  the  blasting,  together  with  the  gradual 
melting  and  disintegration  of  the  frozen  puddle,  would 
start  new  leaks,  which  quickly  attained  sufficient  pro- 
portions to  require  attention.  The  pumps,  all  centri- 
fugals, were  operated  with  check  valves  on  the  ex- 
haust pipes,  under  an  average  suction  lift  of  19  feet  and 
a  maximum  of  23  feet.  The  pier  work  was  a  continu- 
ous operation  carried  out  in  three  shifts  daily  of  eight 
hours  each.  Work  upon  this  pier  began  on  March 
23rd  and  the  concreting  of  the  pier  had  begun  on 
April  14th.  It  was  evident  that  in  order  to  prepare 
the  bridge  ready  for  traffic  in  1916  it  would  be  neces- 
sary to  complete  the  concreting  of  two  of  the  river 
arches  before  high  water,  thereby  permitting  the  com- 
pletion of  the  superstructure  of  most  of  the  bridge  be- 
fore the  subsidence  of  the  water.  A  conservative  esti- 
mate of  the  earliest  probable  date  of  the  flood,  made 
after  an  examination  of  the  records  of  the  Irrigation 
Department  and  after  conferences  with  those  most 
familiar  with  the  local  river  conditions,  placed  it  as 
June  1st. 

The  work  was  so  conducted  by  the  employment  of 
double  shifts  of  carpentei-s  working  from  dawn  to 
dark,  that  the  concreting  of  the  key  of  the  second 
arch  had  been  completed  on  May  19th.  The  removal 
of  falsework  on  this  span  began  after  four  weeks  on 
June  13th.  On  June  19th,  when  all  the  false  work  above 
the  pile  caps  had  been  removed,  the  flood  came,  reach- 
ing an  elevation  within  a  foot  of  the  record  flood  of 
1915,  and  washing  out  five  bents  of  piles  in  arch  No.  3. 

Concreting  Methods 

Each  pair  of  ribs  in  an  arch  span  w^as  concreted  in 
eight  sections,  four  on  each  side  of  the  crown,  begin- 
ning with  a  section  at  the  crown,  to  prevent  a  rise  of 
the  falsework  in  the  middle,  and  then  working  up  from 
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ilu-  luuiiichcs.  riiis  inelhotl  oi  concvcUng  in  small  sec- 
tions not  on\\  reclnood  the  initial  stresses  clue  Xo  con- 
traction of  the  concrete  to  hanleniui;',  but  also  lessened 
the  excessive  load  due  to  llie  (>0  degrees  skew  of  the 
piers  upon  the  forms  on  the  low  side  of  the  arch  l  ihs. 
This  load  was  so  great  that  it  was  found  ujxmi  trial 
inexpedient  to  use  No.  6  wire,  and  necessary  to  resort 
to  fj<-inch  rods  spaced  about  tliree  feet  centres,  to 
hold  the  side  forms. 

All  concrete  both  in  the  arches  antl  in  the  deck 
was  transported  from  a  mixing  i)lant  located  at  the 
north  shore  in  hand-pushed  l)u,iiyies,  run  on  temporary 
runways.  As  a  matter  of  economics  the  cost  of  jilac- 
ing  concrete  in  the  arches,  inchulins;  charges  for  plant 
and  shop,  was  $1.02  per  yard. 

The  design  of  the  bridge  was  such  thai  a  high  speed 
plant  for  conveying  concrete  was  inexpedient  and  un- 
economical. With  a  total  length  of  a|)proximately 
1.000  feet  and  a  yardage  above  ground  of  7,000  yards, 
the  cost  of  distribution  per  yard  by  a  system  of  towers 
and  chutes  would  have  exceeded  that  of  the  method 
adopted.  The  construction  of  an  economically  de- 
signed reinforced  concrete  bridge  proceeds  in  a  series 
of  well-defined  steps ;  the  concreting  of  sections  of 
the  arch  rings,  the  spandrel  columns,  the  spandrel 
arches,  and  the  floor,  run  in  sections  from  ex|);in>ii)n 
joint.  The  maximum  nm  for  a  day  was  l/.-i  xards, 
the  average  daily  run  about  60  yards. 

Chuting  Impairs  Quality 

The  allowable  stresses,  assumed  for  the  design,  pre- 
supposed an  excellent  grade  of  concrete.  Such  a  con- 
crete may  be  obtained  after  a  proper  proportioning 
and  mixing,  only  by  a  careful  supervision  of  the  final 
disposition  of  the  material,  after  release  from  the  con- 
veyor. Proceeding  upon  the  assumption  that  the  con- 
crete shall  contain  the  least  quantity  of  water  consist- 
ent with  the  quality  of  being  "alive,"  that  mortar 
pockets  and  rock  pockets  are  points  of  weakness,  that 
no  vehicle  will  deposit  concrete  in  forms  in  a  proper 
condition,  it  foUow^ed  necessarily  that  every  batch  of 
concrete  deposited  in  its  final  resting  place  required 
testing  and  handling  to  insure  the  quality  desired. 
Previous  experience  with  the  chuting  system  on  bridge 
work  disclosed  the  existence  of  two  great  attendant 
evils:  the  temptation  to  grease  the  chute  with  an  ex- 
cessive amount  of  water,  and  the  tendency  to  operate 
the  mixing  and  conveying  portion  of  the  plant  at  maxi- 
mum capacity,  regardless  of  the  ability  of  the  placing 
crew  to  handle  the  material  properly.  By  a  judicious 
combination  of  both  evils  the  material  may  be  placed 
at  a  minimum  of  expense,  but  the  resulting  aggregate 
may  have  a  compressive  strength  of  less  than  half 
that  of  a  properly  handled  concrete.  In  conveying  the 
concrete  by  the  push  buggy  method,  the  incentive  for 
sweetening  it  with  water  is  removed  and  the  material 
of  a  proper  consistency  is  deposited  in  small  batches 
at  regular  intervals  in  such  a  manner  that  the  final 
handling  4s  facilitated  greatly. 

The  concrete  handrail,  consisting  of  a  top  and  bot- 
tom rail  with  a  turned  baluster,  was  made  by  the  dry 
process.  The  bottom  rail  was  moulded  in  place ;  the 
top  rail  was  cast  upon  the  sidewalk  adjoining  its 
panel;  the  balusters  were  made  in  the  construction 
yard,  and  the  posts  were  cast  in  place  after  the  as- 
sembling of  the  above  mentioned  precast  parts.  The 
best  production  record  in  making  balusters  with  two 
men  working  with  one  cast  iron  mould  was  65  bal- 
usters in  11  hours. 

The  ornamental  work  consisting  of  the  panel  6  feet 
by  4  feet  containing  the  seal  of  the  city  of  Calgary, 


the  small  shields  on  the  kiosks,  and  the  lions,  were 
made  by  the  dry  process.  A  full-sized  model  of  the 
lion  13  feet  long  by  6  feet  wide  by  7  feet  high  was 
done  in  clay;  a  plaster  cast,  consisting  of  a  shell  about 
an  inch  thick  and  containing  over  400  pieces,  was  fit- 
ted over  this  model,  and  a  heavy  4-inch  coat  of  plaster 
forming  large  supports  for  the  smaller  pieces  of  the 
inner  coat  of  plaster,  was  cast  upon  the  outside.  The 
lions  were  then  cast  each  in  five  pieces.  All  artistic 
work  in  connection  with  the  modelling  and  making 
of  plaster  casts  was  done  by  J.  L.  Thompson,  of  Cal- 
gary. 

Cut  and  Fill 

The  second  portion  of  the  improvement,  consisting 
of  a  cut  and  fill  extending  north  from  the  bridge  2,100 
feet,  was  started  in  the  fall  of  1914.  The  first  cut  was 
made  with  an  outfit  consisting  of  two  elevating  graders 
with  teams  and  wagons.  The  work  was  difficult  and 
expensive  in  that  it  was  necessary  to  build  up  a  dump 
at  the  edge  of  a  steep  cliff. 

During  the  following  summer  a  60-ton  "Marion" 
shovel  was  installed  in  the  cut;  the  loaded  dump  cars 
were  lowered  down  on  the  dump,  controlled  from  a 
steam  hoist  set  at  the  north  end  of  the  cut.  The  build- 
ing of  the  dump  accomplished  without  the  aid  of  a 
construction  trestle,  the  raising  of  the  tracks  going  on 
simultaneously  with  the  building  of  the  dump.  Work 
was  discontinued  in  the  fall  of  1915;  the  Centre  Street 
cut  and  the  side  hill  cut  2,800  feet  long  were  completed 
during  1916.  The  total  yardage  of  earth  moved  was 
approximately  220,000. 

The  total  cost  of  the  improvement,  including  $34,- 
000  for  condemnation  and  right-of-way,  was  $400,000. 

The  improvement  was  conducted  under  the  direc- 
tion of  George  W.  Craig,  City  Engineer,  with  John  F. 
Greene  as  Bridge  Engineer  in  charge  of  the  design  and 
the  construction  of  the  bridge.  They  were  assisted  in 
the  design  by  Frank  Lawson,  Lieutenant,  56th  Can- 
adian Overseas  Contingent,  who  was  killed  at  St.  Eloi 
in  April,  1916,  and  by  J.  Bernard  Richards. 

The  construction  work  was  done  under  the  day 
labor  method  with  James  Patterson  as  construction 
superintendent.  The  earth  work  north  of  the  bridge 
and  a  jDortion  of  the  foundation  was  carried  on  under 
C.  M.  Arnold  as  Resident  Engineer  in  1915,  and  the 
balance  of  the  grading  work  was  carried  on  under  C. 
LeB.  Miles  in  1916. 


Fire  Testing  Apparatus 

The  apparatus  installed  by  the  United  States  Bu- 
reau of  Standards  for  testing  the  resistance  of  struc- 
tures and  materials  to  fire,  as  mentioned  in  the  Con- 
tract Record  of  Jan.  3,  is  housed  in  a  steel  frame  build- 
ing, the  materials  to  be  tested  being  built  within  heavy 
steel  frames.  A  furnace,  with  an  open  face,  measuring 
16  feet  by  20  feet,  and  burning  fuel  oil  blown  in  by  a 
steam  jet,  supplies  the  various  temperatures,  which  are 
measured  by  suitable  apparatus.  The  frame  containing 
the  panel  to  be  tested  is  swung  b}'  means  of  a  crane  in 
front  of  the  furnace.  The  heat  is  then  accelerated,  and, 
after  a  definite  length  of  time,  the  panel  is  drawn  away, 
and,  while  it  is  still  hot,  a  stream  of  water  is  played 
upon  it — providing,  of  course,  there  is  anything  left  of 
it  after  the  fire  test — under  80-pound  pressure,  through 
a  1  ^-inch  nozzle. 


The  American  Concrete  Pipe  Association  are  hold- 
ing their  annual  convention  in  Chicago  on  Februarv 
12-14. 
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Completed  Simpson  Home  and  Club  for  girls,  showing  old  residence  in  the  centre. 


Most  Modern  Construction  and  Equipment 
in  Big  Simpson  Home  for  Girls 


THE  photoi^raphs  reproduced  herewith  illustrate 
the  new  building  erected  by  the  Robert  Simp- 
.son  Company  as  a  home  for  women  and  girls 
employed  by  that  company  in  Toronto.  It  is 
known  as  the  Sherbourne  Street  Club,  and  at  present 
has  sufificient  accommodation  for  150  girls.  The  build- 
ing is  of  modern  construction,  fireproof  throughout,  and 
while  no  very  unusual  methods  were  employed  in  its 
erection,  it  yet  involved  many  features  of  interest  to 
the  contractor.  It  is  a  three-storey  and  basement 
structure  and  is  300  feet  long.   The  main  portion  is  36 


Form  work  for  the  floors.   A  reinforced  concrete  joist  type  is  used. 


feet  deep,  while  at  each  end  of  the  Iniilding  there  is  a 
wing  which  extends  12  feet  on  the  western  side,  giving 
these  portions  a  depth  of  48  feet.  The  main  section  is 
204  feet  in  length,  and  the  two  wings  are  each  42  feet 
wide.  The  three  upper  storeys  are  10  ft.  3  in.  in  height, 
while  the  I^asement  iv;  12  ft.  6  in.  The  new  building  is 
located  immediately  to  the  rear  of  the  old  home  ol  the 
late  Senator  George  A.  Cox,  and  is  connected  with  it 
by  a  short  corridor. 

Fireproof  materials  have  been  used  exclusively  in 
the  construction  of  the  building.    The  foundations  arc 


of  concrete,  as  are  also  the  basement  walls  and  floor, 
and  the  walls  are  of  solid  brick  masonry.  The  three 
upper  floors  are  of  the  reinforced  concrete  joist  type, 
and  the  roof  is  of  similar  construction.  Fire  escapes 
have  been  provided  at  each  end  of  the  building  and 
within  the  house  there  are  three  fireproof  stairways. 
One  of  these  stairways  is  in  the  centre  portion  of  the 
building  and  the  other  two  are  placed,  one  at  each  end, 
enclosed  within  fireproof  walls.  They  are  of  steel  con- 
struction, with  concrete  treads.  Provision  has  been 
made  for  one  elevator,  and  a  dumb  waiter  has  been  in- 
stalled. 

Concrete  Joist  Floors. 

The  three  upper  floors  of  the  structure,  of  concrete 
joist  construction,  were  each  poured  in  two  sections. 
Each  of  the  two  sections  is  supported  on  one  side  by 
the  brick-bearing  wall  of  the  building  and  on  the  other 


Exterior  during  erection. 


by  a  reinf(M-ced  concrete  beam,  12  in.  wide  by  24  in.  in  ' 
depth,  which  runs  the  entire  length  of  the  structure.  ' 
This  beam  is  supported  by  reinforced  concrete  col- 
umns, spaced  at  19  ft.  10  in.  centres.    The  span  from 
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the  beam  to  the  wall  on  one  side  is  16  ft.  2  in.  anil  on 
the  other  side  is  19  ft.  10  in. 

The  tloors  were  poured  on  wooden  forms.  In  ilu' 
case  of  the  narrower  section  of  the  floor,  16  ft.  2  in. 
wide,  forms  5K'  in.  deep  were  nscd,  in  which  reinforc- 
inj;  was  placed  and  concrete  poured  to  form  the  joists. 
The  concrete  was  then  i>ouied  to  a  depth  of  Zyj  in. 
over  the  joists  and  tops  of  the  forms,  makini;  the  total 
thickness  of  the  floor  at  the  joists  S  in.,  and  lea\  inj^  a 
depth  of  2'  i  in.  of  concrete  over  the  hollow  sections 
of  the  floor.  The  joists  are  6  in.  wide  at  the  top  and  5 
in.  wide  at  the  bottom,  and  are  spaced  at  24  in.  centres. 
In  the  case  of  the  wider  section  of  the  floor,  covering 
the  distance  of  19  ft.  10  in.  between  the  supporting- 
concrete  beam  and  the  wall,  the  wooden  forms  were 
7  in.  deep,  in  order  to  carry  the  extra  dead  load.  One 
of  the  illustrations  shows  the  building  in  course  of 
constrticti(.>n  and  work  i)rogrcssing  on  the  third  floor. 
The  forms  used  for  tlie  jiouring  nf  tlic  concrete  floor 
may  be  seen.  The  concrete  columns  supporting  the 
first  floor  are  20  in.  square.  On  each  succeeding  floor 
they  decrease  in  size,  being  18  in.,  15  in.,  and  12  in.  on 
the  first,  second,  and  third  floors  respectively.  The 
brick  walls  are  14  in.  thick.  The  exterior  finish  is  of 
Oriental  brick,  with  raked  joints,      in.  wide. 

The  basement  of  the  building,  which  is  well  lighted 
with  full-size  windows,  contains  the  kitchen,  laundry, 
and  the  dining-room.  Terrazzo  flooring  has  been  used 
in  the  kitchen  and  laundry,  while  the  dining-room  is 
floored  with  oak.  The  most  modern  equipment  re- 
quired in  a  building  of  this  nature  has  been  installed. 
In  the  kitchen  the  most  up-to-date  fittings  in  the  way 
of  dish-washers,  refrigerators,  steam  tallies,  carving 
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tables,  urn  stands,  etc.,  have  been  provided,  all  such 
ec|uipmcnt  being  heated  by  steam  where  necessary. 
Tlie  lainidry  is  equipped  with  washing  machines,  ex- 
tractors, tumblers,  etc.,  all  electrically  operated.  A 
laundry  room  has  also  been  provided  with  six  individ- 
ual tubs  and  individual  ironing  boards,  where  the  girls 
may  do  their  own  washing.  The  other  floors  are  de- 
voted to  rooming  accommodation  for  the  girls.  The 
roof  of  the  building  is  furnished  as  a  roof  garden. 

Future  Extension  Provided  For. 

It  is  the  intention  at  a  late  date  to  extend  the  wings 
of  the  structure  toward  Sherbourne  Street,  thus  form- 
ing a  three-sided  building.  The  rooming  accommoda- 
tion of  the  club  is  at  present  150,  but  in  the  kitchen  and 
dining-room  provision  has  been  made  for  300  girls,  so 
that  these  will  be  of  sufficient  capacity  when  additions 
are  made  at  a  later  date.  The  old  Cox  house,  on  Sher- 
bourne Street,  is  now  devoted  exclusively  to  club  pur- 
poses. 

The  building  is  heated  by  steam,  with  direct  radia- 
tion. Fess  oil-burning  boilers,  supplied  by  the  Gurney 
Foimdry  Company,  have  been  installed  for  this  pur- 
pose. The  brick  used  was  supplied  by  the  Don  Valley 
Brick  Company.  The  Rogers  Supply  Company  sup- 
plied the  sand,  gravel,  and  cement,  and  the  Burlington 
Steel  Company  the  reinforcing  steel.  Gum  wood  for 
the  interior  finish  of  the  home  was  obtained  from  the 
Laidlaw  Lumber  Company.  Purdy,  Mansell,  Ltd., 
carried  out  the  heating  and  plumbing  work. 

The  building  was  designed  by  Max  Dunning,  of 
Chicago,  and  the  general  contract  carried  out  b}^  the 
Wells  Brothers  Company  of  Canada,  Ltd. 


Drier  Mixes  Will  Give  Better  Results 

Many  of  the  Deficiencies  of  Concrete  Can  be  Traced  to  Excess 
Water — Radical    Suggestion    to    Eliminate    Laitance  Trouble 


NO  structural  material  has  become  so  popular 
within  recent  years  as  concrete.  The  field  of 
its  application  has  been  constantly  extending" 
-  and  it  has  been  called  upon  to  perform  greater 
services  and  to  serve  new  functions.  In  many  lines 
it  has  practically  superseded  other  materials.  This 
popularity  is  no  doubt  accounted  for  by  the  ease  with 
which  the  material  is  fabricated  and  moulded  ;  it  adapts 
itself  more  readily  than  any  other  structural  body  to 
widely  varying  requirements.  Concrete  is  a  com- 
posite body  and  on  this  account  its  manufacture  is 
not  subject  to  the  same  constancy  as  the  more  homo- 
geneous and  uniform  materials.  The  very  fact  that 
concrete  may  be  of  such  variable  composition  demands 
careful  and  rigid  inspection  to  ensure  a  product  cap- 
able of  withstanding  without  failure  the  demands  with 
which  it  is  called  upon  to  cope.  Closer  study  is  all 
the  more  required  in  consideration  of  its  ever-widen- 
ing applications  and  the  severer  conditions  under 
which  it  is  being  constantly  used. 

Importance  of  Water  Not  Realized 

Stringent  provisions  have  been  provided  by  na- 
tional engineering  bodies  and  are  used  by  engineers 
to  cover  the  composition  and  character  of  concrete 
with  the  object  of  rendering  structures  composed  of 
it  as  much  beyond  defect  as  possible.  These  provisions 
are  a  recognition  of  the  need  of  adequate  specifications 


to  ensure  certainty  in  the  ultimate  result.  The  remark- 
able feature  is,  however,  that  the  investigations  and 
studies  resulting  in  these  specifications  have,  for  the 
main,  been  limited  to  but  a  portion  of  the  concrete.  The 
cement  and  aggregates  have  been  made  the  objects  of 
careful  scrutiny  and  yet  these,  without  water,  cannot 
make  concrete.  Water  is  an  essential  component  of 
concrete  but  its  functions  have  been  very  little  re- 
garded. Water  has  a  very  important  efifect  on,  the 
ultimate  value  of  concrete.  Examinations  of  defects 
will  bear  this  out,  and  if  any  great  improvement  is  to 
be  made  in  the  present  methods  of  manufacturing  con- 
crete, it  will  come  from  a  better  understanding  of  the 
])aramount  importance  of  this  factor.  Excess  water, 
above  all  things,  is  proven  from  actual  examination  to 
have  a  most  injurious  effect  and  if  improved  results 
are  to  be  assured,  a  saner  practice  in  proportioning 
the  water  portion  of  the  mix  must  be  followed. 

In  a  very  enlightening  article  in  Engineering  Re- 
cord, Nathan  C.  Johnson,  consulting  concrete  engineer 
of  New  York,  adds  to  the  supply  of  knowledge,  on  this 
problem  and  analyzes  the  eff'ect  of  excess  water,  which 
he  regards  as  the  cause  of  most  concrete  failures.  The 
author  offers  suggestions  which,  while  open  perhaps 
to  considerable  antagonism,  are  fully  justified  by  the 
facts  presented.  Of  such  preponderant  importance  are 
the  principles  laid  down  in  the  article  referred  to  that 
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we  have  in  the  following  paragraphs  set  down  the 
facts  most  in  need  of  emphasis : — 

Day's  Work  Planes 

When  structures  of  concrete  subjected  to  water 
action  in  any  degree  are  examined  after  two  or  three 
year's  of  service,  the  surfaces  are  found  to  be  discol- 
ored, usually  along  horizontal  planes.  "Efflorescence" 
is  the  explanatory  anodyne  of  apologists  ;  but  if  the 
same  structure  is  examined  after  a  longer  period,  the 
conditions  first  noticed  are  found  to  be  aggravated. 
Surface  stains  and  unsightliness  have  gone  deeper. 
Undeniably  they  are  become  local  disintegrations,  with 
oftentimes  heavy  surface  incrustations  below  them ; 
and  it  is  thrust  upon  one's  notice  that  these  surface 
deposits  originate  and  these  disintegrations  are  most 
])ronounced  at  strata  lines  where  surface  staining  was 
first  noticed. 

"Day's  work  planes,"  says  the  advocate  of  any  old 
concrete  for  any  and  every  purpose.  "They  are  natur- 
al to  concrete."  With  the  majority  of  concrete  work 
as  a  basis  of  judgment,  such  a  dictum  is  apparently 
justified,  but  if  it  is  justified  by  fact,  concrete  may 
not  safely  be  employed  when  subjected  to  water  action 
in  an}^  degree,  for  the  first  surface  stains,  the  later  in- 
crustations and  ^he  deeper  disintegrations  bear  witness 
to  percolation  and  removal  of  material  by  water  along 
these  planes.  And  if  the  substance  of  such  planes  is 
examined,  it  will  be  fovmd  to  consist  of  fine,  semi- 
solid material,  chalky  when  dry,  clay-like  and  slippery 
when  wet,  lying  in  layers  of  greater  or  less  thickness 
and  bearing  little  or  no  reseinblance  to  concrete.  This 
material,  known  as  laitance,  comes  from  the  cement ; 
it  is  part  of  the  concrete. 

The  Austin  Dam  Failure 
In  1911  the  whole  country  was  shocked  at  the  fail- 
ure of  a  concrete  dam  at  Austin,  Pa.  Towns  were 
.swept  away  by  the  released  waters,  one  hundred  lives 
were  lost,  millions  of  dollars  of  material  damage  re- 
sulted. 

Engineering  examination  subsecjuent  to  the  dis- 
aster emphasized  particularly  the  responsibility  of  a 
shale  rock  foundation,  permitting  slip  of  the  entire 
dam.  Two  engineers  laid  emphasis  upon  certain  de- 
fects noticeable  in  the  concrete,  but  it  is  probable  that 
the  opinion  accepted  by  the  engineering  fraternity 
at  large  was  that  the  responsibility  lay  with  a  poor 
foimdation. 

Without  disparaging  in  any  sense  these  factors,  it 
is  of  interest  to  an  analytical  study  of  defective  con- 
crete to  notice  the  surface  appearance  of  this  dam  be- 
fore failure,  and  to  endeavor  to  correlate  this  appear- 
ance with  such  rupture  as  occurred  under  stress  of 
impounded  water. 

This  dam  before  failure  exhibited  what  might  be 
termed  a  characteristic  concrete  surface,  showing  the 
marks  of  form  boards  in  well-defined  horizontal  lines, 
with  here  and  there  darker  lines,  indicating  the  height 
of  a  lift  of  forms,  with  along  and  below  these  lines 
white  extrusions  of  greater  or  less  extent. 

It  is  of  special  interest  to  note  that  one  examining 
expert  in  his  report  to  the  coroner  says,  "One  section 
at  the  west  end  slid  on  one  of  these  horizontal  con- 
struction joints"  (day's  work  planes),  and  he  adds 
that  these  "construction  joints"  are  formed  of  "ce- 
ment cream."  A  second  engineer  also  notes  that  there 
was  a  laitance  section  10  by  20  feet  in  surface  area  near 
the  west  end  that  showed  horizontal  failure;  and  he 
states  that  "much  of  this  material  would  have  made 
excellent  marking  chalk." 

Remembering,  then,  that  "day's  work  planes"  are 


formed  from  laitance,  or  "cement  cream" ;  and  remem- 
bering the  characteristics  of  this  substance,  light,  semi- 
solid, chalky  when  dry,  slippery  when  wet,  non-adher- 
ent to  concrete  above  and  below  it ;  remembering,  too, 
the  imquestioned  existence  of  at  least  one  large  area 
of  laitance  at  the  west  end  of  the  structure,  can  founda- 
tion rock,  poor  though  it  unquestionably  was,  be  held 
solely  responsible  for  this  failure?  And  may  engi- 
neers accept  day's-work  planes  as  "inevitable,"  "harm- 
less" and  "natural  to  concrete"?  No  condemnation 
of  concrete  ever  was  greater;  and,  if  true,  condemnation 
is  also  made  of  any  engineer  who  recommends  con- 
crete, except  in  enormous  mass,  for  any  water-exposed 
service,  whether  such  exposure  be  to  high  heads  of 
water,  or  to  ground  moisture  brought  through  by 
negative  pressure  from  surface  evaporation. 

Excess  Water  Responsible 
Nor  is  this  an  isolated  instance.  Examination  of 
other  similar  structures  shows  a  noticeable  stratifica- 
tion or  banding,  and  even  dips  or  waves  as  though  a 
stream  had  plunged  with  force  into  a  plastic  substance, 
flowing  ol¥  on  either  side  from  the  point  of  delivery. 
Little  imagination  is  needed  to  picture  repeated  batches 
pouring  from  a  spout  at  this  point.  Examination  re- 
veals that  each  wave  is  outlined  in  a  scam  of  laitance 
and  the  same  characteristic  leachings  and  incrusta- 
tions are  evident.  Evidently  the  concrete  placed  in 
such  structures  must  have  been  quite  wet  to  flow  suffi- 
ciently to  form  waves,  belts  and  stratifications.  More 
intimate  investigation  reveals  segregation,  with  per- 
colation made  evident  by  surface  crustations.  Nor  can 
the  conclusion  be  escaped  that  excess  water,  added  to 
save  labor  of  mixing  and  labor  of  compacting  in 
forms,  is  responsible  for  such  planes  of  weakness  in 
concrete.  Yet,  laitance  is  not  the  only  defect  re- 
sulting from  excess  water,  nor  is  excess  water  the 
cause  of  all  defects.  But  excess  water,  either  as  a 
j)rime  cause  or  by  aggravating  initial  deficiencies  un- 
til they  come  to  have  an  exaggerated  importance  in 
the  final  result,  is  of  such  importance  as  to  be  deserv- 
ing of  special  attention  and  study. 

Functions  of  Water 

Concrete  is  a  composite,  80  per  cent,  or  more  of 
which  is  sand  and  stone.  The  remaining  10  per  cent, 
is  the  product  resulting  from  chemical  combination 
between  cement  and  water.  But  in  spite  of  its  percent- 
age minority,  this  cementing  substance  has  preponder- 
ant importance.  Water,  both  in  physical  and  chemical 
action,  is  the  key  substance  of  concrete. 

Water  in  concrete  functions  in  four  ways : 
First :  Waaler  forms,  with  cement,  the  binding  ma- 
terial uniting  sand  and  stone.  This  function  consists 
in  (a)  dissolving  the  pulverized  cement,  with  (b) 
formation  of  acids  from  anhydrides;  and  (c)  bringing 
these  new  acids  and  the  dissolved  bases  of  cement  in- 
to sufficiently  intimate  contact  so  that  they  may  chem- 
ically react. 

Second:  Water  operates  to  flux  these  cementing 
substances  into  multitudes  o{  minute  irregularities  on 
the  surfaces  of  sand  grains  and  stone  (or  gravel)  par- 
ticles, rendering  possible  extensive  adhesion  through 
crystallization  and  adsorption  as  water  is  absorbed  or 
evaporated. 

Third :  Water  acts  as  a  lubricant  between  harsh 
and  irregular  particles,  rendering  easy  placement  in 
molds  and  forms. 

Fourth :  Water  itself  occupies  space  in  the  mass. 
Chemical  Function 

The  function  of  water  first  cited  is  basic  and  essen- 
tial.   If  there  is  insufficient  water,  obviously  the  re- 
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action  i)f  the  ceitK-nt  would  not  he  conii)letc  ;  and  if 
tliere  is  too  much  water,  it  is  equally  ob\  ions,  since 
tor  its  strength  cement  ilepentls  to  a  certain  degree 
upon  the  formation  of  interlacing  crystals,  that  adc- 
c|uate  crystalli/ation  cannot  take  ])lace,  since 
crystallization  takes  place  only  from  saturated 
or  super-saturated  si>lution.  1*  urtherniore,  cement- 
ins:  action  is  ilei)endent  to  an  extent  upon  the 
formatii>n  of  colloids,  or  lUMi-crystalline,  amorphous, 
glue-like  substances.  These  substances  also  clepend 
for  their  strength  upon  the  amount  of  water  coml)incd 
with  them.  L'uilne  dilutii^n  of  these  colloids  cannot 
take  place  without  impairment  of  strength,  just  as 
glue  (a  true  colloid)  may  be  a  valuable  adhesive  when 
of  pro|)cr  consistency,  wliile  the  same  glue,  if  too  dilute 
(or  if  too  concentrated)  may  be  useless. 

What  cpiantity  of  water  is  recpiired  to  i)roperly  re- 
act with  a  given  (piantity  of  cement  is  not  jjrcciscly 
known.  Furthermore,  if  for  no  reason  other  than 
variance  in  composition  of  dilTerent  brands,  hard  and 
fast  rules  would  be  im])Ossible. 

Excess  water  in  a  cement  mi.xture  produces  seg- 
reg'ation,  laitance  and  cracking.  In  wet  concrete  and 
mortar  these  actions  are  repeated  to  an  exaggerated 
extent  by  reason  of  the  large  excess  of  water  com- 
monly cmjdoyed ;  and  segregation  is  further  aggra- 
vated' by  the  relative  massiveness  of  stone  particles 
as  compared  with  the  sand  and  cement  particles. 

Fluxing  and  Lubricating  Functions 

The  second  function  (^f  water — that  of  fluxing  the 
cementing  substance  over  the  surface  of  sand,  cement 
and  stone  or  gravel  particles— is  closely  related  to  the 
foregoing.  Cement  adheres  to  these  substances  by 
myriad  contacts.  If  the  solution  is  too  dilute,  or  if 
these  minute  roughnesses  are  already  full  of  water, 
the  adhering  substance  can  form  but' a  meager  attach- 
ment at  a  relatively  small  number  of  points,  with  pro- 
portionate weakness. 

The  foreg'oing  actions  are  also  closely  connected 
with  the  third  function  of  water — that  of  acting  as 
a  hd:)ricant  between  ])articles.  Water  is  a  mobile  sub- 
stance and  has  high  surface  tension,  so  that  in  con- 
lined  space,  as  between  sand  particles- in  considerable 
mass,  it  may  act  most  effectively  in  this  regard.  The 
advantage  to  be  gained,  however,  is  not  commensurate 
with  the  quantity  of  w^ater.  W'hen  the  water  content 
is  increased  beyond  a  certain  point,  segregation  of 
coarser  from  finer  materials  invariably  takes  place, 
so  that  what  is  gained  by  fluidity  in  one  portion  is 
lost  by  harshness  in  the  other  portions  with  always 
very  great  detriment  to  the  quality  of  the  concrete. 

Water  a  Space  Filler 

All  of  the  foregoing  is  intimately  concerned  with 
the  fourth  function  of  water — that  of  occupying  space. 
There  is  no  substance  more  incompressible  than  water 
when  it  is  confined.  P'orms  for  concrete  are  essen- 
tially confined  spaces,  care  being  generally  exercised 
to  see  that  they  are  made  and  kept  tight.  It  follows, 
therefore,  that  each  drop  of  water  in  concrete,  whe- 
ther combined  or  uncombined  with  cement,  occupies  a 
definite,  unchangeable  amount  of  space  in  the  mass  at 
the  time  the  form  is  filled.  It  further  follows,  since 
it  is  impossible  to  conceive  of  this  space-occupying 
water  as  otherwise  than  distributed  throughout  the 
mass,  that  dispersion  of  sand  particles  and  stone  par- 
ticles, with  proportionate  lowering  of  mass  density 
must  occur.  And  since  the  foregoing  is  true,  it  is 
evident  that  if  any  part  of  this  water  is  uncombined, 


all  evaporation  or  drainage  subsequent  to  setting  will 
leave  in  the  rigid  mass  hollows  of  a  size  equivalent 
to  the  spaces  occupied  by  the  water;  and  since  this 
water  was  evenly  distributed,  such  evaporation  or 
drainage  must  result  in  an  essetitially  porous  mass. 

We  are  so  accustomed  to  thinking  of  concrete  as 
a  solid  that  it  is  somewhat  difficult  to  realize  that  it 
is  actually  porous,  17  to  40  per  cent,  being  air  and 
water  voids.  It  is  true  that  these  voids  may  not 
constitute  continuous  passageways,  but  when  this  sim- 
ple statement  of  void  percentages  is  translated  into 
dollars  and  cents  and  it  is  pointed  out  that  for  every 
$100,000  worth  of  concrete,  from  $17,000  to  $40,000 
is  i)aid  for  holes,  which  not  only  have  no  value  of 
themselves,  but  constitute  a  serious  menace  to  the  in- 
tegrity and  usefulness  of  any  structure,  the  matter  is 
brought  more  closely  home. 

Yet  to-day,  in  the  majority  of  concrete  structures, 
these  or  like  defects  exist ;  and  the  most  deploraljle 
part  is  that  at  the  present  time  there  is  little  general 
inclination  to  better  these  conditions.  But  if  concrete 
is  to  retain  its  prestige,  a  standard  procedure  for  con- 
crete work  based  on  real  knowledge  must  be  evolved 
by  those  skilled  in  the  art,  adopted  by  engineering 
and  architectural  bodies  vested  with  authority  and  re- 
cognized and  insisted  upon  universally. 

A  Suggested  Remedy 

The ,  unsightliness  of  day's  work  planes  and  their 
potential  danger  may,  it  is  true,  be  recognized  to  such 
an  extent  as  to  cause  provisions  in  specifications  "that 
if  the  engineer  deems  it  advisable  he  may  require 
picking  or  roughing  of  the  top  portion  of  the  work 
last  poured,  before  pouring  the  next  concrete  in  order 
that  they  may  thoroughly  bond."  How  often  does  the 
engineer  deem  it  advisable?  Such  provisions  might 
as  well  be  omitted  so  far  as  their  adequacy  is  con- 
cerned. 

It  is  virtually  impossible  to  effect  adequate  removal 
of  laitance  after  the  mass  is  set.  This  is  especially 
true  in  reinforced  work,  where  there  is  a  network  of 
steel.  In  many  such  cases  adequate  removal  of  lait- 
ance would  have  to  be  done  by  knitting  needles.  The 
only  solution  of  the  problem  seems  to  be  either  pre- 
vention of  formation  of  laitance,  through  improved 
methods  of  making  concrete,  or  else  after  a  form  is 
filled,  the  removal  of  top  boards  to  a  point  sufficiently 
low  to  allow  the  accumulated  fine  materials  and  fluids 
to  flow  off  until  coarse  aggregate  shows  in  the  de- 
posited mass,  the  drained  materials  being  wasted. 

This  remedy  is  radical.  It  will  doubtless  be  sub- 
ject to  ridicule  by  the  unthinking,  but  if  the  menace  of 
day's  work  planes  is  to  be  avoided  there  seems  at  pre- 
sent no  way  other  than  this.  Certainly  the  cost  is  in- 
significant as  compared  to  the  integrity  of  a  structure 
and  no  more  than  the  cost  of  an  equal  insurance  against 
loss.  When  procedures  are  better  ])erfected,  different 
conditions  will  obtain,  but  in  the  present  undeveloped 
state  of  the  art,  some  adequate  assurance  is  an  im- 
perative necessity. 

Suggested  Specifications 

Advocating  concrete  drier  than  present  custom 
sanctions  should  not  be  construed  as  holding  any  brief 
for  very  dry  concretes,  laboriously  tamped  in  ])lace. 
One  is  almost  as  bad  as  the  other.  Yet  drier  con- 
cretes should  be  used,  and  to  bring  about  their  use 
it  is  necessary  to  so  crystallize  the  growing  sentiment 
against  the  use  of  excess  water  as  to  make  sure  the 
observance  of  necessary  precautions ;  and  to  incor- 
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porate  in  specifications  such  clauses  as  will  as  nearly 
as  possible  insure  the  result  desired. 

Along  these  lines,  the  following  specifications  are 
suggested : 

1.  Concrete  shall  consist  of  sand,  stone  (or  gravel), 
cement  and  water  in  such  quantities  as  shall  be  desig- 
nated by  the  engineer. 

2.  The  proportions  and  quantities  of  all  matnials, 
including  water,  shall  be  as  directed  by  the  engineer 
and  shall  be  subject  at  all  times  to  such  change  as 
his  tests  or  judgment  may  dictate  as  advisable. 

3.  All  materials  shall  be  accurately  measured  in 
measures  of  approved  type  and  known  capacity. 

Cement  shall  be  measured  by  the  standard  sack 
or,  if  in  bulk,  by  weight,  94.5  lb.  being  taken  as  an 
equivalent  of  one  sack.  Loose  measurement  of  ce- 
ment is  prohibited. 

Sand  and  stone  shall  be  measured  in  struck  mea- 
sures of  a  capacity  and  type  approved  by  the  engi- 
neer. Measurement  in  wheelbarrows  of  a  type  which 
do  not  admit  of  a  struck  measurement  will  not  be 
permitted. 

Water  shall  be  measured  at  each  mixer  in  con- 
tainers adapted  to  ready  adjustment  and  to  accurate 
delivery  of  variable  quantities.  Supplementing  the  de- 
livery of  such  measuring  containers  by  additions  of 
water,  because  of  slowness  of  discharge  or  for  any 
other  reason,  will  not  be  permitted. 

4.  Concrete  of  a  plastic  consistency  is  required  in 
all  parts  of  the  work,  unless  special  permission  be  given 
by  the  engineer  for  the  use  of  drier  and  stififer  mix- 
tures. Sloppy  and  over-wet  concretes  are  strictly 
prohibited.  The  quantity  of  water,  therefore,  will  be 
subject  to  regulation  at  all  times  by  the  engineer  ac- 
cording to  the  requirements  of  the  aggregates  in  use 
at  that  time.  The  rejection  and  removal  of  over-wet 
concrete  either  before  or  after  placing  in  forms  may 
at  the  engineer's  discretion  be  required  of  the  con- 
tractor without  compensation. 

5.  After  any  form  or  lift  of  forms  has  been  filled, 
spaded  and  allowed  an  interval  of  settling  not  greater 
than  one-half  (1/2)  hour,  and  while  the  concrete  yet 
remains  in  semi-fluid  condition,  the  toj)  portion  of  the 
forms  shall  be  removed  throughout  the  entire  length 
of  the  section  to  such  depth  as  may  be  required  by 
the  engineer  and  the  materials  shall  be  allowed  to 
flow  out  of  the  forms  and  be  wasted.  This  wasting 
shall  be  carried  to  such  a  depth  as  will  expose  coarse 
aggregate  in  the  mass.  Concrete  shall  not  again  be 
deposited  on  the  remaining  concrete  until  the  next  lift 
of  forms  is  ready  to  be  filled. 


Survey  of  Municipal  Engineering 


IN  his  inaugural  presidential  address  to  the  Insti- 
tution of  Municipal  Engineers,  Edward  Whitwcll, 
F.I.G.E.,  M.S. A.,  discussed  in  more  or  less  detail 
some  of  the  preponderant  problems  coUfronling 
municipal  authorities,  and  reviewed  what  had  been 
done  hitherto  to  efl'ect  their  solution.  The  matters  dis- 
cussed in  liis  address  were,  of  course,  apin'oached  from 
an  English  point  of  view,  and  yet  there  is  much  that 
applied  with  equal  force  to  Canadian  systems  and 
methods,  and  we  therefore  adapt  from  his  paper  such 
selections  as  appear  to  be  of  general  significance. 

The  matter  of  mechanical  transportation  in  muni- 
cipal departments  is  one  that  has  not  been  actively 
taken  up  by  Canadian  municipal  engineers,  and  yet  it 


is  a  department  which  is  furnishing  an  ever-changing 
problem  in  which  an  engineer's  experience  and  train- 
ing may  find  ample  scope.  The  wonderful  develop- 
ments that  have  taken  place  in  the  mechanical  world 
have  made  animal  traction  for  most  purposes  out  of 
date.  Like  all  other  verv  old  instittitions,  the  use  of 
the  horse  dies  very  hard,  indeed,  and  one  fully  expects 
to  see,  in  another  decade  or  two,  a  few  authorities  still 
using  this  animal  for  certain  classes  of  work.  That  at 
the  present  moment  there  are  many  works  in  which 
the  horse  is  more  economical  than  the  motor  is  per- 
haps true,  but,  one  by  one,  with  increasing  exi>erience 
and  with  the  numerous  inventions  tending  to  improve 
the  power  plant,  they  are  fast  appreciably  lessening. 
At  the  present  stage  the  concensus  of  opinion  is  that 
for  very  short  journeys  the  horse  still  reigns  supreme 
economically — though  the  electric  vehicle  is  rapidly 
overhauling  it — but  for  long  journeys  motors  are  ad- 
mittedly more  efficient  and  less  costly. 

Town  Planning. 

Town  i)lanning  is  another  of  the  important  matters 
to  be  solved  by  municipal  authorities.  Hitherto  muni- 
cipalities have  been  laid  out  in  a  manner  unworthy  of 
the  traditions  of  a  great  people  and  still  more  un- 
worthy of  an  intellectual  community.  Fortunate!};'  a 
great  change  is  taking  place,  and  people  are  beginning 
to  waken  to  the  value  of  beautiful  surroundings,  quick 
transport,  and  social  amenities.  That  we  are  far  from 
reaching  the  high-water  mark  is  still  lamentably  ap- 
parent, and  this  is  chiefly  due  to  the  inaccurate  per- 
spective of  the  municipalities  in  general,  who,  with 
limited  vision,  see  only  the  immediate  capital  outlay 
and  are  blind  I0  the  fact  that  the  principal  and  interest 
are  returned  a  thousand-fold  in  the  health,  happiness, 
and  prosperity  of  future  generations. 

Highways. 

This  very  important  part  of  the  engineers  work 
looms  more  and  more  largely  in  the  people's  mind, 
and  is  one  for  which  in  its  present  transitory  stage  it  is 
not  so^easy  to  lay  down  immutable  laws  as  most  lay- 
men miagine.  With  the  ever-changing  and  varied 
t5q^es  ,of  vehicle,  which  now  use  almost  every  kind  of 
highway,  it  is  found  that  it  is  impossible  to  lay  on  any 
one  highway  that  kind  of  surface  which  is  suitable  to 
all,  and  it  is  fast  becoming  an  accepted  fact  that  a 
highway  must  be  constructed  with  a  surface  that  will 
suit  best  the  major  portion  of  the  traffic  which  it  has 
to  carry.  Again,  it  is  foinid  that  this  solution  of  the 
problem  is  not  in  itself  conclusive,  for  other  difficult 
factors  immediately  present  themselves  in  the  form 
of  position  of  the  highway,  the  physical  characteristics 
of  the  district  over  which  it  passes,  etc.;  while  the 
question  of  cost  generally  closes  the  door,  in  the  muni- 
cipal mind,  on  the  best  and  most  suitable  forms.  One 
thing  is  really  most  evident,  although  often  overlooked 
by  the  carping  critic  of  highways,  and  that  is,  that  un- 
less an  adequate  foundation  is  provided  to  any  form 
of  highway,  good  surfaces  are  the  exception  and  not 
the  rule;  and  how  many  of  the  existing  highways,  un- 
less they  have  been  constructed  or  reconstructed  dur- 
ing very  recent  years,  possess  this  adequate  founda- 
tion? Another  fact  which  must  be  understood  is  that 
the  best  forms  of  hiehway  surface,  given  that  other 
conditions  are  complied  with,  are  undoubtedly  the 
most  satisfactory  and  the  most  economical,  though 
nuich  more  costly  than  the  old  forms  in  initial  outlay. 
Of  course,  it  must  be  realized  that  the  best  form  does 
not  necessarily  mean  the  most  costly,  but  rather  the 
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How  (jood  Roads  Affect  Land  Values 

 ■  By  E.  A.  James,  B.A.  Sc.*   


WE  are  not  ooncernoti  in  this  article  with  the 
ilesiral)ilitv.  necessity,  oy  the  value  of  yood 
roads,  nor  with  passal)le  or  possible  roads, 
nor  witli  jrood  roads — roads  tirni,  clean,  in- 
vitin^  tor  3()5  days  in  a  year — hut  with  the  ahstnisc, 
academic  tpiestion  of  land  values. 

The  term  '"land  values"  has  been  used  ui  a  restrict- 
ed i>r  technical  sense,  hut  also  in  an  extended  sense  to 
include  not  onlv  the  si>il.  but  the  mines,  forests,  and 
even  the  water  powers.  It  i>,  however,  in  its  restricted 
sense  that  we  here  use  the  term.  Land  has  a  value  due 
to  nature,  to  the  growth  of  society,  and  to  the  im- 
provements made  bv  industry.  \\'e  do  not  i)rop()se  to 
separate  these  elements  and  here  discuss  each,  because 
thev  are  so  interdependent,  but  we  point  them  out  be- 
cause "sood  roads"  afTect  each  element  in  a  varying 
detrree.  Land  values  are  usually  hit;Iu'r  in  those  areas 
served  bv  good  roads  and  pavements  than  in  the  imim- 
proved  districts,  but  at  times  it  may  be  difficult  to  ana- 
lyze values  and  show  to  just  wdiat  extent  i^ood  roads 
directly  or  indirectly  affect  the  values. 

Commercial  Property  Is  Increased  in  Value. 

Land  may  be  roughly  classified  as  commercial,  resi- 
dential, and  a!?ricultural  areas,  provided  we  apply  to 
these  three  terms  their  widest  meanins?.  Commercial 
lands  acquire  a  value  from  ^ood  roads  dependiui^'  upon 
the  use  to  which  they  are  put.  If  they  are  to  be  used 
for  distributing  warehouses,  shops,  or  places  of  enter- 
tainment, passable  roads  are  an  absolute  necessity,  and 
^ood  roads  add  much  to  the  value.  We  have  in  mind 
a  lot  with  a  frontas:e  of  170  feet  on  a  mud  road  and  a 
depth  of  190  feet  to  a  .'^idin^.  The  lot  was  600  feet 
from  a  ?ood  road  and  sold  for  $95  per  foot.  This  was 
lar^-ely  a  speculative  price,  because  the  lot  was  useless 
from  a  business  point  of  view.  It  was  not  suitable  for 
a  material  yard,  coal  and  wood  or  lumber  yard,  or  a 
factory  site,  because  for  weeks  at  a  time  the  road  lead- 
in?  to  it  was  impassable;  therefore,  it  remained  un- 
used and  its  value  purely  speculative. 

In  about  one  year  from  the  time  of  the  above  men- 
tioned "sale  a  pavement  was  constructed,  connecting 
the  lot  with  a  leadino^  roadway,  on  which  material  was 
distributed  to  a  lar^je  and  populous  area.  The  road- 
way cost  the  lot  owner  $5..=^0  per  foot  frontacre.  but  it 
at  once  eave  the  land  a  commercial  value,  and  the  lot 
was;  sold  for  $150  per  foot  to  a  company  handling 
builders'  supplies,  etc.,  and  they  are  now  carryin,^-  on  a 
business  that  efives  a  jrood  return  on  the  money  m- 
yested.  includine  land  values.  Good  roads,  in  this  case, 
converted  speculative  values  into  established  commer- 
cial yalues.  Without  good  roads,  in  many  cases,  lands 
in  commercial  or  business  areas  are  without  a  real 
value. 

Improved  Roads  May  Reduce  Values. 
Of  course,  it  is  equally  true  that  good  roads  and 
good  roads  alone  will  not  increase  land  values  in  a 
commercial  area.  Thev  will  lower  land  values  in  these 
areas  just  so  soon  as  streets  and  lanes  are  paved  in  this 
district  bevond  the  area  required  bv  the  community  for 
commercial  purposes.  Take  a  district  that  requires  for 
storage  vards.  elevators,  etc..  a  half-mile  of  railway 
front.  This  section  is  well  served  with  a  srood  pave- 
ment, and  there  is  no  room  for  another  yard  to  operate 
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])rohtably.  By  extending  your  pavement  another  half- 
mile  you  do  not  increase  values  in  this  new  area,  be- 
cause it  is  useless ;  and,  if  there  is  one  buyer,  you  lower 
values  instead  of  increasing  them,  because  you  increase 
the  number  of  possible  sites  and  introduce  competi- 
tion. 

In  residential  areas  land  values  are  not  so  suscept- 
ible to  the  influence  of  good  roads.  In  certain  districts 
the  vast  majority  of  people  walk,  and  the  delivery 
wagons  are  not  a  necessity.  Here  a  pavement  may  not 
increase  the  value  of  land  more  than  the  cost  of  the 
pavement. 

Conditions  in  Residential  Districts. 

A  suitable  pavement  in  a  residential  area  would 
cost  approximately,  for  a  12-foot  lot,  $12  per  year.  And 
just  as  long  as.  the  tradesmen  and  supply  houses  do  not 
put  on  a  tax  or  additional  price  for  delivery  in  un- 
paved  areas  just  so  long  will  pavements  in  these  cheap- 
er residential  areas  reduce  land  value.  In  residential 
areas  where  motors  are  used  land  values  are  increased 
by  good  pavements,  provided  the  area  paved  does  not 
exceed  the  area  required  for  residential  purposes.  Just 
as  soon  as  the  area  paved  exceeds  the  area  required 
land  values  will  decline.  Taxes,  interest,  and  idle 
money  will  force  owners  to  sell  at  a  loss. 

In  a  promising  residential  area  lots  were  selling  at 
$28  per  foot  frontage.  The  street  was  paved,  and  im- 
mediately the  sales  were  recorded  at  $35  per  foot,  an 
advance  of  $7  per  foot  on  an  expenditure  of  $2.15  per 
foot,  while  parallel  streets  just  as  desirable  remained 
at  the  old  price  of  $28  per  foot. 

The  more  expensive  residential  areas  have  their 
land  values  increased,  within  limits,  but  the  degree  of 
increase  depends  on  the  use  which  the  residents  of  the 
street  make  of  it  for  pleasure  purposes,  not  upon  the 
commercial  aspect  of  delivery  of  goods. 

Values  Are  Increased  if  Tax  Is  Low. 

It  is  in  the  agricultural  areas  that  the  efifect  of  good 
roads  on  land  values  is  difficult  to  specify.  After  ex- 
amining a  number  of  specific  areas  we  make,  however, 
this  general  statement,  that  good  roads  touching  the 
property  increase  farm  land  values  until  the  annual 
good  road  tax  represents  1  per  cent,  of  the  land  values, 
and  enhance  values  of  land  within  a  distance,  \>\  the 
road,  of  two  miles,  until  a  tax  of  per  cent,  of  the 
land  value  is  reached.  When  the  tax  goes  beyond  that 
limit  it  tends  to  lower  agricultural  land  values,  and  un- 
less the  property  can  be  converted  into  residential  or 
"avocational"  farming  areas,  good  roads  become  a  bur- 
den and  will  lower  land  values  in  a  marked  degree.  All 
agricultural  lands  do  not  require  for  their  highest  de- 
velopment good  highways,  and  there  are  many  in- 
stances vvhere  the  social  and  intellectual  advantages 
iiighly  desirable  in  any  community  can  best  be  secured 
Ijy  abandoning  the  land  for  certain  periods. 

In  those  areas  where  mixed  farming  is  follow^ed.  and 
where  the  population  reaches  one  person  per  twenty 
acres,  as  in  the  rural  areas  of  Wentvvorth,  Norfolk. 
Simcoe,  York,  Dundas,  etc..  the  increase  in  land  values 
due  to  good  roads  is  not  difficult  to  calculate.  Agri- 
cultural lands  acquire  a  value  due  to  their  natural  fer- 
tility, their  suitability  for  producing  certain  products, 
their  access  to  the  market,  and  the  possibilit}'  of  enjoy- 
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ins-,  while  earning;  a  living-,  a  healthful,  moral,  and 
social  atmosphere,  surrounded  with  those  comforts  of 
to-day  which  are  the  necessities  of  to-morrow. 

A  concrete  case  will  best  illustrate  values.  A  farm 
of  110  acres  sold  in  1910,  includino;  good  farm  build- 
nifjs,  for  $90  per  acre.  In  1911  a  good  road  was  pro- 
moted past  the  farm  and  the  farm  was  re-sold  for  $10.^ 
per  acre.  In  1914  the  road  was  completed  in  front  of 
the  farm,  but  not  to  the  market,  when  it  was  again  sold 
at  $110  per  acre.  The  road  tax  in  this  case  was  less 
than  1/10  of  1  per  cent. 


Bring  Producer  and  Consumer  Together. 

Good  roads  assuredly  increase  farm  land  value,  and 
unless  the  tax  becomes  a  burden,  never  decrease,  for, 
differing  from  commercial  and  residential  areas,  the 
volume  of  production  of  similar  commodities  creates 
favorable  shipping  facilities,  and  thus  improves  prices 
to  the  producers.  Good  roads  in  rural  communities  are 
an  important  link  in  the  line  of  communication  from 
producer  to  consumer,  and,  since  the  producer  pays  the 
larger  proportion  of  transportation,  cheaper  transporta- 
tion must  increase  producing  land  values. 


Stone  and  Concrete  Foundations  from  the 
Standpoint  of  Efficiency  and  Economy 

 •   By  G.  C.  Warren*   


■  "ECONOMY  and  efficiency"  have  come  to  be 

i— ^        commonly  used  together  as  a  high-sound- 

B  ^  ing  expression  of  which  one  almost  stands 
in  awe.  To  m}'  mind,  with  all  its  gran- 
deur, "economy  and  efficiency,"  in  its  most  extreme 
application,  is  well  embraced  in  the  one  little  word 
"best,"  when  that  word  is  used  in  its  broadest  sense  of 
"all  things  considered." 

An  engineer  who  would  say  that  any  one  type  of 
road  or  pavement  foundation  or  surface  is  "best"  or 
"most  efficient  and  economical"  under  all  conditions 
would  be  like  an  architect  who  claimed  that  either 
stone,  brick,  concrete,  or  lumber  is  the  best  building 
material  for  all  conditions. 

In  my  judgment  ,the  question  of  "best"  or  more 
"economical  and  efficient"  pavement  foundation  (as  to 
both  character  and  depth)  to  meet  any  particular  case, 
necessarily  entails  a  careful  study  and  consideration  of 
the  conditions  applying  to  that  case,  including  the 
character  of  subsoil,  character  of  traffic,  character  of 
wearing  surface  to  be  laid  on  the  foundation,  and  cli- 
matic conditions. 

As  a  general  statement  api)lying  to  new  pavements, 
I  think  a  statement  on  this  subject,  made  by  the  com- 
pany with  which  I  am  associated,  in  its  instructions 
issued  fifteen  3^ears  ago,  and  maintained  at  all  times 
since  then,  covers  the  ground  as  well  as  it  could  be 
covered  in  a  few  words  :.   This  is  as  follows  : 

An  unyielding  foundation  is  essential.  Our  specifications 
for  bituminous  base  are  designed  for  characters  of  subsoil 
which  can  be  rolled  to  provide  a  firm  sub-foundation.  Where 
unyielding  subsoil  conditions  do  not  exist,  or  where  the  road- 
way is  so  narrow  or  contains  such  obstructions  as  to  make 
proper  rolling  of  foundation  impossible,  the  use  of  hydraulic 
concrete  is  recommended,  being  very  careful  that  the  con- 
crete is  roughened  as  specified.  It  frequently  occurs,  and 
cannot  always  be  foreseen,  that  different  portions  of  the  same 
street,  with  a  view  to  econoniy  and  utility,  require  dififerent 
thicknesses  as  well  as  characters  of  foundation;  for  this 
reason  it  is  advisable  that  specifications  should  provide  for 
payment  for  the*  foundation  per  cubic  yard,  and  prices  for 
both  bituminous  and  hydraulic  concrete  foundation. 

In  the  fifteen  years  which  have  elapsed  since  the 
formulation  of  this  rule  I  have  seen  nothing  to  indicate 
that,  as  between  crushed  stone  and  hydraulic  cement 
concrete  foundation  it  is  not  absolutely  correct,  axcept 
as  noted  below  in  the  case  of  sandy  subsoil  under  cer- 
tain conditions.  I,  however,  freely  confess  that  I  have 
seen  many  cases  of  mismanagement  and  the  use  of 
crushed  stone  foundation  undersubsoil  and  other  local 
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conditions  where  such  a  foundation  should  not  have 
been  specified,  and  also  the  adoption  of  expensive  con- 
crete foundation  under  subsoil  and  other  conditions 
which  make  such  adoption  a  lack  of  true  economy  to 
an  extent  that,  to  mv  mind,  constitutes  incompetence. 

In  discussion  of  this  matter  "concrete"  is  considered 
as  including  any  dense  aggregate  ranging-  from  coarse 
to  fine,  the  particulars  of  which  are  bound  together  by 
any  cementing  agent,  whether  hydraulic  cement, 
bituminous  cement  or  other  cement. 

Block  Pavements. 

I  will  assume  it  to  be  a  pretty  generally  recognized 
fact  that  all  forms  of  block  pavement  must  be  laid  on 
concrete  base,  for  the  reason  that  broken  stone  base 
does  not  provide  a  bed  on  which  the  blocks  can  rest 
without  danger  of  rocking  under  traffic.  Incidentally 
it  will  also  be  generally  conceded  that,  unless  the 
blocks  are  more  completely  and  firmly  grouted  than  is 
practicable  on  the  entire  area  of  pavement,  it  is  neces- 
sary that  the  depth  of  concrete  foundation  shall  be 
greater  than  the  foundation  for  a  monolithic  wearing 
surface.  The  reason  for  this  is  that  in  the  case  of  the 
block  pavement  the  weight  transmitted  to  the  founda- 
tion is  that  of  the  load  resting  on  individual  block 
areas,  while  in  the  case  of  monolithic  surfaces  the 
weight  of  the  same  load  transmitted  to  the  foundation 
is  distributed  over  many  times  greater  area.  The  use 
of  a  broken  stone  foundation  is,  therefore,  practically 
limited  to  monolithic  bituminous  wearing  surfaces. 

Broken  Stone  Foundations. 

Each  individual  case  should  be  given  special  con- 
sideration, with  special  reference  to  the  character  of 
subsoil  and  climatic  conditions.  If  the  subsoil  is  of  the 
nature  of  clay  and  the  climate  such  that  the  sub-base  is 
liable  to  become  wet  before  the  waterproof  pavement 
surface  is  laid,  then  it  is  unsafe  to  specify  broken  stone 
base,  because  in  such  wet  yielding-  condition  the  sub- 
soil does  not  provide  a  sub-grade  over  which  either  the 
crushed  stone  or  bituminous  surface  can  be  properly 
compressed.  If,  on  the  other  hand,  the  sub.soil  is  of  a 
pravelly  nature,  or  if  in  a  climate  where  it  seldom  or 
never  rains  during  the  working  season,  no  more  ser- 
viceable or  inexpensive  foundation  can  be  produced  for 
a  stable  bitiuninous  wearing  surface  than  a  tliorouglilv 
rolled  crushed  stone. 

This  has  been  abundantly  proven  in  many  cases,  of 
which  I  will  cite  two. 

Sandy  Subsoil. 

Nearly  sixteen  years  ago  we  had  great  difficuliv  in 
securing  a  solidly  compacted  broken  stone  foimdation 
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on  the  s;uul\  >oil  ui  oiic  iii  tlic  hike  l■uu•^  ol  liuliana. 
Till'  sprcacUu};  of  marslj  j^rass  luor  ilio  sandy  siil)- 
{jradc  before  spreadinj;  the  crushed  stone  helped  ini- 
inensely.  Duriui;  the  present  year,  ho\ve\er  we  met  an 
iiuere>lin);;  case  in  connection  with  the  buildinj;  of  a 
bithuhlhic  pavement  on  the  hrid,L;e  api)roaches  of  the 
"Interstate  Hrid,i;e"  crossing  the  Cohimbia  Kivi  r  Iroui 
near  I'ortUmd.  CJre..  to  X'anconver,  \\  ash.  The  l^ridi^e 
floor  is  21,624  scpiare  yards,  and  the  bithuhlhic  pave- 
ment was  hiid  on  heavily  reinforced  I'ortland  cement 
Concrete  foundation.  Tlie  brid,u;e  approaches  are  about 
three  miles  in  lentil,  and  are  tornieil  of  sand  pumped 
from  the  Columbia  Ri\  er.  I  he  newly-made  lill  tluis 
made  havin.ij  depths  varying  from  five  fiel  to  twenty- 
five  feet.  iJeinji^  washed  in  i)lace.  the  sand  lill  is  com- 
pressed as  solidly  as  possible.  The  specifications  re- 
<pured  a  broken  sti)ne  base,  laiil  on  this  sand  till.  The 
general  belief  is  that,  under  such  conditions,  the 
crushed  stone,  in  rollim;,  will  comi)ress  several  inches 
into  the  dry  sand,  and  e\  en  then  not  be  solidly  com- 
pacteil.  It  has.  however,  been  prijved  that  a  i>enerous 
amount  of  water  used  to  wet  the  sand  during  the  i)ro- 
ccss  of  spreadini;  and  rolling;-  the  base,  provides  a  sub- 
i;rade  so  solid  that  the- stone  com])resses  into  it  but 
very  sliijhtly.  and  becomes  solidly  compacted  under  the 
twelve-t(,)n  steam  n)ller,  and.  usint;-  the  same  heavy 
roller,  no  trouble  devek)i)s  in  conijjression  of  the  bitu- 
lithic  wearintj  surface. 

I'A'onomic  utility  of  l)ri)ken  stone  foundations  is 
e>|<ecially  ai)j)licable  in  the  case  of  old  macadam  coun- 
trv  roads  or  city  streets,  the  grade  and  contour  of 
which  are  such  that  they  can  be  regulated  without 
serious  disturbance  of  the  old  macadam. 

It  is  a  well  established  fact  that  with  a  dense,  stable, 
waterproof  i)avement  surface,  rolled  crushed  stone 
ba>e  ])racticall\-  overcomes  the  crackiui^-  of  Portland 
cement  concrete.  It  is  also  self-evident  that  a  crushed 
stone  foundation  has  the  important  economic  advan- 
tajje  that  in  the  case  of  a  broken  stone  base  the  bitum- 
inous wearinjx  surface,  under  pressure  of  the  roller, 
tills  the  chinks  in  the  surface  oi  the  foundation  and 
forms  an  important  union  between  the  foundation  and 
surface  which  is  impracticable  in  the  long'  I'un  with 
either  I'ortland  cement  concrete  or  silicate  of  soda  con- 
crete foundations. 

Concrete  foundations  are  divided  into  three  fjeneral 
classes — Portland  cement  concrete,  bituminous  cement 
concrete,  concrete  bound  to£?ether  by  other  classes  of 
cement. 

.•\s  previously  stated,  in  cases  of  weak  sub-base, 
solid,  dense  concrete  has  an  important  advantas^e,  in 
that  by  brid!,Mnfj  over  the  weak  sub-base  it  imparts  a 
greater  strength  than  is  ])ossible  with  rolled  crushed 
>tone  under  such  circumstances.  Taking  fhe  subsoil 
conditions  throughout  the  United  States  and  Canada 
as  a  whole,  in  a  large  proportion  of  cases,  doubtless, 
the  subsoil  and  climatic  conditions  are  such  as  to  make 
the  use  of  "concrete"  desirable,  but,  as  noted  above, 
this  is  not  at  all  a  universal  rule. 

Well-made  I'ortland  cement  concrete  base  of  the 
conventional  proportions  of  one  part  cement,  three 
parts  fine  aggregate,  and  six  parts  coarse  aggregate, 
has  a  greater  crushing  and  tensile  strength  than  either 
broken  stone  or  other  types  of  concrete,  but  it  is  well 
established  that  a  slab  of  Portland  cement  concrete  laid 
on  more  or  less  damp  subsoil  will  necessarily  crack, 
and.  where  cracks  occur  in  the  foundation,  then  crack- 
ing of  the  pavement  wearing  surface  is  sure  to  follow. 
In  many  cases  such  cracking  is  the  lesser  of  two  evils, 
and  in  such  cases  there  can  be  no  doubt  but  that  Port- 
land cement  concrete  is  the  best,  and,  therefore,  the 


nu)st  economical  and  efhcient  pavement  foundation, 
but  this  condition  is  not  at  all  universal  nor  even  nearly 
so. 

ISilniuiiums  concrete — i.e.,  concrete  in  which  the 
w  ell-proporticjued,  coarse  and  tine  aggregate,  which 
may  be  either  natural  gravel  and  sand  or  crushed  stone 
and  sand  are  heated  and  mechanically  mixed  with  suit- 
;il)le  biliuiiinous  cement  <'ind  s])read  and  rolled  on  the 
])reviously  compacted  sub-grade — has  the  extremel} 
important  advantage  of  absolutely  overcoming  the 
cracking  of  Portland  cement  concrete  foundations.  It 
also  has  the  least  equally  if  not  more  important,  ad- 
\  an1age  of  a  thoroughly  united  and  unified  foundation 
and  surface,  the  two  courses  being  of  the  same  class  of 
materials. 

During  the  past  year  the  laboratory  of  the  com- 
pany with  which  I  am  associated  has  done  a  great  deal 
of  work  investigating  the  use  of  silicate  of  soda  as  the 
cementing  material  for  concrete  foundations  and  finds 
that,  in  connection  with  a  substantial  waterproof  bit- 
uminous wearing  surface,  which  is  also  necessary  to 
secure  highest  efificiency  with  Portland  cement  con- 
crete, it  is  quite  practicable  to  make  high  grade  a  foun- 
ilation  in  this  way.  The  question  is  one  of  relative 
]n-ices  of  Portland  cement  and  silicate  of  soda,  and  con- 
sequent first  cost  of  construction.  We  have  also  suc- 
cessfully laid  a  wearing  surface  over  concrete  made  of 
silicate  of  soda  and  crushed  stone,  in  Sudbury,  Ont. 
The  silicate  of  soda  concrete  has  greater  resiliency  and 
less  rigidity  than  Portland  cement  concrete,  and  ap- 
parently materially  lessens,  if  it  does  not  entirely 
overcome,  the  cracking  of  Portland  cement  concrete 
foundation. 


Tests  on  Asphalt  Materials 


A PAPER  on  "Sheet  Asphalt  Pavements,"  read 
before  the  Canadian  Society  of  Civil  Engi- 
neers by  T.  L.  Crossley,  was  published  in  part 
in  the  Contract  Record  of  January  !/,  page  51. 
In  addition  to  the  extract  therein  printed  the  author 
described  the  usual  tests  required  of  and  performed  on 
asphalt  materials  and  the  methods  of  inspection  to 
ensure  high  quality.  In  the  following  paragraphs  an 
outline  is  given  of  these  test  and  inspection  require- 
ments : 

Tests  of  Asphalt  Material. 

Good,  refined  asphalt  and  asphaltic  cement  should 
not  show  a  hardening  of  more  than  10  or  15  points,  and 
will  not  lose  more  than  a  fraction  of  1  per  cent.  Trini- 
dad and  Bermudez  asphalts  lose  a  little  more  than 
those  prepared  from  Mexican  asphalts.  A  recent  sam- 
ple of  Bermudez  refined  tested  by  the  writer  lost  about 
1.5  per  cent. 

Other  tests  made  are  solubilit}-  in  carbon  bisulphide 
and  carbon  tetrachloride  and  ductibility.  The  last  is 
made  by  measuring  the  distance.  A  bignette  having  a 
cross  section  area  of  one  square  centimeter  at  its 
centre  will  stretch  horizontally  before  it  breaks.  Good 
"A.C.'s"  should  run  over  100  centimeters  when  pulled 
apart  at  77  degrees  F.  at  a  rate  of  10  centimeters  per 
minute.  The  thread  produced  as  the  pulling  proceeds 
varies  in  thickness  a  great  deal ;  some  at  100  to  110  cm. 
show  a  strong  line  of  about  the  size  of  No.  60  thread, 
while  others  at  the  same  length  show  such  a  fine  fila- 
ment that  a  glass  has  to  be  used  to  look  for  breaks. 

Tests  not  always  made,  but  having  more  or  less 
value  for  comparing  samples  as  to  uniformity  and  for 
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(Icterminin.s:  whether  the  heating  has  b.eeii  carefully 
done,  are :  Fixed  carbon,  ash,  flash  point,  proportion  of 
paraffin  scale  and  solubility  in  naphtha  (  76  or  86  de- 
t;rees  gravity  should  be  stated). 

The  fixed  carbon  test  had  come  into  undue  promin- 
ence because  too  narrow  limits  have  been  set  for  it. 
The  test  is  subject  to  fairly  wide  personal  factor,  de- 
pending on  the  difficulty  of  securing  exactly  similar 
conditions  at  different  laboratories.  It  consists,  briefly, 
in  strongly  beating  one  gram  of  the  bitumen  away 
from  the  air  for  a  stated  length  of  time,  producing  a 
coke  as  in  the  proximate  analysis  of  coal.  The  weight 
of  the  system  is  then  taken,  and  it  is  burnt  in  the  air 
to  ask,  the  difference  being  the  fixed  carbon.  The 
thickness,  depth,  and  volume  of  the  crucible,  the  height 
and  intensity  of  the  flame,  and  the  time  of  heating  all 
aft'ect  the  results,  so  that  this  test  must  not  be  con- 
sidered as  an  exact  one.  It  yields  valuable  information 
sometimes  as  to  the  past  history  or  origin  of  the  bitu- 
men in  question.  California  asphalts  yield  a  lower 
fixed  carbon  for  the  same  class  of  material  than  Mexi- 
can for  instance.  The  ash  test  also  serves  to  show 
something  of  the  past  of  asphalt.  For  instance,  if  a  re- 
fined asphalt  was  said  to  be  Trinidad  and  showed  only 
10  per  cent,  ash  we  would  know  it  was  not  straight 
goods.  Low  flash  point  asphalts  would  be  dangerous 
to  workers  owing  \o  the  necessity  of  high  tempera- 
tures in  mixing  machinery  and  melting  tanks. 

Inspection. 

When  tenders  are  submitted  it  is  the  custom  to 
submit  samples  of  asphalt,  asphaltic  cement,  and  flux. 
Now,  as  previously  noted,  it  is  becoming  the  practice 
to  ship  asphaltic  cement  ready  for  use  without  flux, 
which  makes  it  merely  necessary  to  submit  one  jjrc- 
duct  for  examination.  It  is  always  advisable  besides 
determining  the  suitability  of  a  sample  and  its  compli- 
ance with  specifications,  to  learn  something  of  its  his- 
tory. Cases  have  been  known  where  samples  of  one 
make  were  submitted  as  being  of  different  brands.  The 
engineer  or  chemical  engineer  charged  with  the  inspec- 
tion should  make  a  personal  visit  to  the  plants  which 
the  asphalt  is  to  be  shipped  from,  and  note  its  manner 
of  shipment  and  the  means  taken  there  to  control  the 
l)roduct. 

When  the  paving  is  to  be  done  by  a  separate  con- 
tract from  the  supply  of  material  it  will  be  necessary, 
of  course,  to  check  quantities  received  as  well  as 
quality.  If  the  contract  is  to  supply  a  finished  ])ave- 
ment,  the  quality  only  of  the  bitumen  is  to  be  noted, 
and,  of  course,  the  proportions  of  the  aggregate. 

The  mixing  plant  should  be  closely  examined  and 
tested  as  to  the  capacity  and  sensitiveness  of  its  weigh- 
ing and  mixing  machinery  and  method  of  heating.  The 
means  for  maintaining  a  sufficiently  high  temperature 
without  overheating  the  material  is  an  important  point. 
With  a  substance  that  has  such  a  low  conductivity  as 
asphalt  direct  heat  must  be  used  with  great  care,  espe- 
cially in  starting  uj)  with  cold  material.  Some  means 
of  circulation  should  be  provided  until  the  material  is 
licpiid  enough  to  circulate  by  convection,  and  even  then 
should  be  stirred  occasionally  to  prevent  burning  at 
the  bottom. 

The  sand  sh.ould  be  heated  to  the  same  tempera- 
ture as  the  bitumen.  While  no  damage  will  accrue  to 
the  sand  by  heating  to  higher  temperatures,  there  is  a 
risk  of  the  asphalt  l)eing  damaged  or  burnt  by  over- 
heated sand.  The  same  consideration  affects  the  heat- 
ing of  the  crushed  stone  used  in  the  binder  course 
mixture. 

At  a  plant  of  any  size  an  inspector  sliould  be  em- 


ployed continuously.  It  would  be  his  duty  to  see  that 
the  weighing  apparatus  is  kept  efficient,  that  asphalt  is 
not  overheated  or  allowed  to  get  so  cooled  as  to  cause 
the  mixture  to  become  lumpy  at  the  laying  point,  that 
sand  or  crushed  stone  is  clean,  of  proper  grading,  and 
heated  to  the  right  temperature.  He  should  have  a 
small,  clean  room  for  his  own  use  entirely,  a  scale 
weighing  up  to  two  or  three  kilos  and  sensitive  to  1 
gram,  and  a  set  of  sieves  from  200  mesh  to  1  in.  ring.  It 
would  be  well,  also,  to  have  a  penetrometer  and  dishes 
for  this  test,  with  a  supply  of  water.  The  penetration 
tests,  however,  would  usually  be  done  by  the  city 
chemist  at  the  main  laboratory.  In  connection  with 
sand  test  at  200  mesh,  or  for  the  testing  of  dust  or 
cement  as  filler,  there  should  be  provided  a  graduated 
C3dinder  about  %  in.  diameter,  holding  a  little  over  50 
cubic  centimeters  graduated  to  0.5  cubic  centimeters, 
to  test  the  proportion  of  suspendable  matter  which  is 
the  true  filler.  Seventy-five  per  cent,  of  the  200  mesh 
material  should  be  of  such  a  degree  of  fineness  that  on 
shaking  it  up  with  water  it  will  remain  in  suspension 
at  least  15  seconds. 
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most  efficient,  having  regard  to  durability,  inipervious- 
ness,  noiselessness,  and  self-cleanliness. 

Sewerage  and  Sewage  Disposal. 

The  effective  advances  that  have  been  made  in  this 
department  during  recent  years  call  for  much  con- 
gratulation ;  but,  great  as  the  advances  have  been, 
many  more  are  necessary  before  we  can  rest  content 
in  the  belief  that  the  problem  has  been  finally  solved. 
In  the  matter  of  sewerage,  I  think  it  may  generally  be 
conceded  that  we  are  nearing  the  final  disposition  of 
all  doubtful  problems,  and  if  other  departments  of  pub- 
He  Service  which  are  equally  vital  to  the  welfare  of  the 
dwellers  were  on  as  satisfactory  a  basis,  our  death, 
infectious  disease,  and  kindred  rates  would  show  a 
much  more  satisfactory  condition  of  things. 

Water  Supplies. 

This  is  a  department  which  falls  to  the  lot  of  many 
engineers  to  control  and,  outside  the  construction  of 
the  great  bases  of  supply,  chiefly  takes  the  form  of 
administration.  With  the  provisions  made  to  safe- 
guard the  purity  of  the  water,  which  is  probably  the 
first  essential  to  human  existence  after  air,  most  engi- 
neers are  well  acquainted,  while  hard-and-fast  rules 
are  generally  in  existence  to  secure  uniformity  of  dis- 
tribution. In  any  event,  it  is  fully  recognized  that  the 
greatest  dangers  to  the  pure  supplies  of  water  lie  in 
the  distributing  channels  rather  than  at  the  base; 
hence  every  precaution  should  be  taken  to  prevent  pos- 
sible sources  of  contamination  being  contiguous  there- 
to. 

As  is  well  known,  one  of  the  greatest  troul)les  of 
distribution  in  some  districts  is  that  traceable  to  cor- 
roded mains;  and,  while  ingenious  contrivances  have 
been  found  by  means  of  which  periodical  cleansing  can 
take  place,  yet  none  of  them  safeguard  the  smaller 
pipes  from  the  same  evil,  and  consequently  an  enor- 
mous expense  is  annually  incurred  in  rej^lacements. 
That  some  means  of  actually  arresting  the  corrosion 
would  be  infinitely  more  satisfactory  is  evident,  and  1 
am  rather  looking  to  the  introduction  of  some  prepara- 
tion, by  a  treatment  of  the  conveyers,  to  bring  this 
about  on  the  principle  that  prevention  is  better  than 
cure. 
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Specifications  for  Concrete  Floors 

Siij*gested  Recommendations  Covering  Preparation,  Laying  and  Fin- 
ishing of  Plain  and  Reinforced,  Single  and  Double-Course  Floors 


rT^Ill".  lollounii;  Miggoslctl  spcoilication.s  for  con- 
I     crote  floors,  incorporated  in  a  pamphlet  issued 
A    iiy  the  Tortland  Cement  Association  apply  to 
floors  in  buildings,  wiiether  sulijccted  to  mt)der- 
atc  or  heavy  trafHc,  and  cover  the  laying  and  tinishing 
of  the  floor ;  also  its  protection  during  early  hardening. 

GENER.\L  Rl-.gUlREMENTS 
Materials 

1.  Cement:  The  cement  shall  meet  the  requirements 
t>f  the  current  Standard  Specifications  for  I'ortland  Ce- 
ment adopted  by  the  American  Society  for  Testing 
Materials.  The  cement  when  used  shall  be  in  perfect 
condition  and  contain  no  lumps  which  cannot  be  pul- 
verized between  the  fingers. 

2.  Aggregates:  Before  delivery  on  the  job,  the  con- 
tractor shall  submit  to  the  architect  or  engineer  a  fifty 
(50)  pound  sample  of  each  of  the  aggregates  proposed 
for  use.  These  samples  shall  be  tested,  and  if  found 
to  pass  the  requirements  of  the  specifications,  similar 
material  shall  be  considered  as  acceptable  for  the  work. 
In  no  case  shall  aggregates  containing  frost  or  lumps 
of  frozen  material  be  used. 

(a)  Fine  Aggregate:  Fine  aggregate  shall  consist 
of  natural  sand  or  screenings  from  hard,  tough,  crushed 
rock  or  gravel,  consisting  of  quartzitic  grains  or  other 
equally  hard  material  graded  from  fine  to  coarse,  with 
the  coarse  particles  predominating.,  Fine  aggregate, 
when  dry,  shall  pass  a  screen  having  four  (4)  meshes 
to  the  linear  inch ;  not  more  than  twenty-five  (25)  per 
cent,  shall  pass  a  sieve  having  fifty  (50)  meshes  per 
linear  inch;  and  not  more  than  five  (5)  per  cent,  shall 
pass  a  sieve  having  one  hundred  (100)  meshes  per 
linear  inch.  Fine  aggregate  shall  not  contain  vegetable 
or  other  organic  matter  nor  more  than  three  (3)  per 
cent,  by  weight  of  clay  or  loam.  Field  tests  may  be 
made  by  the  architect  or  engineer  on  fine  aggregate  as 
delivered  at  any  time  during  progress  of  the  work. 
If  there  is  more  than  five  (5)  per  cent,  of  clay  or  loam 
by  volume  in  one  (1)  hour's  settlement  after  shaking 
in  an  excess  of  water,  the  material  represented  by  the 
sample  shall  be  held  pending  laboratory  tests. 

Fine  aggregate  shall  be  of  such  quality  that  mor- 
tar composed  of  one  (1)  part  Portland  cement  and 
three  (3)  parts  fine  aggregate,  by  weight,  when  made 
into  briquets,  shall  show  a  tensile  strength  at  seven 
(7)  and  twenty-eight  (28)  days  at  least  equal  to  the 
strength  of  briquets  composed  of  one  (1)  part  of  the 
same  cement  and  three  (3)  parts  Standard  Ottawa 
sand,  by  weight.  The  percentage  of  water  used  in 
making'the  briquets  of  cement  and  fine  aggregate  shall 
be  such  as  to  produce  a  mortar  of  the  same  consistency 
as  that  of  the  Ottawa  sand  briquets  of  Standard  con- 
sistency. In  other  respects  all  briquets  shall  be  made 
in  accordance  with  the  methods  of  testing  cement  re- 
commended by  the  American  Society  for  Testing  Ma- 
terials.   (See  Cement  Specifications  A.  S.  T.  M.) 

(b)  Coarse  Aggregate:  Coarse  aggregate  shall  con- 
sist of  clean,  hard,  tough,  crushed  rock  or  pebbles 
graded  in  size,  free  from  vegetable  or  other  organic 
matter,  and  shall  contain  no  soft,  flat  or  elongated 


particles.  The  size  of  the  coarse  aggregate  shall  range 
from  one  and  one-half  (1^^)  inches  down,  not  more 
than  five  (5)  per  cent,  passing  a  screen  having  four  (4) 
meshes  per  linear  inch,  and  no  intermediate  sizes  shall 
be  removed. 

(c)  No.  1  Aggregate  for  Wearing  Course:  No.  1  ag- 
gregate for  the  wearing  course  shall  consist  of  clean, 
hard,  rough,  crushed  rock  or  pebbles,  free  from  vege- 
table or  other  organic  matter,  and  shall  contain  no  soft, 
flat  or  elongated  particles.  It  shall  pass  when  dry  a 
screen  having  one-half  (^)  inch  openings  and  not 
more  than  ten  (10)  per  cent,  shall  pass  a  screen  hav- 
ing four  (4)  meshes  per  linear  inch. 

3.  Mixed  Aggregate :  Crusher-run  stone,  bank-run 
gravel  or  mixtures  of  fine  and  coarse  aggregate  pre- 
pared before  delivery  on  the  work  shall  not  be  used. 

4.  Subbase:  Only  clean,  hard  material,  such  as 
coarse  gravel  or  steam-boiler  cinders,  free  from  ash 
or  particles  of  unburned  coal,  shall  be  used  in  the  sub- 
base.  (Note:  Eliminate  this  clause  when  sub-base  is 
not  required.) 

5.  Water:  Water  shall  be  clean,  free  from  oil,  alkali 
or  vegetable  matter. 

6.  Color:  If  artificial  coloring  matter  is  required, 
only  those  mineral  colors  shall  be  used  which,  in  the 
amount  hereinafter  specified,  will  not  appreciably  im- 
pair the  strength  of  the  cement. 

7.  Reinforcement:  The  reinforcing  metal  shall  meet 
the  requirements  of  the  current  Standard  Specifica- 
tions for  Steel  Reinforcement  of  the  American  Society 
for  Testing  Materials.  It  shall  be  free  from  excessive 
rust,  scale,  paint  or  coatings  of  any  character  which 
will  tend  to  reduce  or  destroy  the  bond. 

8.  Joint  Filler:  The  joint  filler  shall  be  a  suitable 
compound  that  will  not  become  soft  and  run  out  in  hot 
weather,  nor  hard  and  brittle  and  chip  out  in  cold 
weather ;  or,  prepared  strips  of  fibre  matrix  and  bitu- 
men as  approved  by  the  architect  or  engineer.  The 
strips  shall  be  one-half  ()<2)  inch  in  thickness  and 
their  width  shall  at  least  equal  the  full  thickness  of 
the  slab. 

Measuring  and  Mixing 

9.  Measuring:  The  method  of  measuring  the  ma- 
terials for  the  concrete  or  mortar,  including  water, 
shall  be  one  which  will  insure  separate  and  uniform 
proportions  of  each  of  the  materials  at  all  times.  A 
sack  of  Portland  cement  (94  pounds  net)  shall  be  con- 
sidered as  one  (1)  cubic  foot. 

10.  Machine  Mixing:  All  concrete  shall  be  mixed 
by  machine  except  when  the  architect  or  engineer 
shall  otherwise  permit  under  special  conditions.  A 
batch  mixer  of  an  approved  type  shall  be  used.  The 
ingredients  of  the  concrete  or  mortar  shall  be  mixed 
to  the  specified  consistency,  and  the  mixing  shall  con- 
tinue for  at  least  one  (1)  minute  after  all  the  materi- 
als are  in  the  drum.  Raw  materials  shall  not  be  per- 
mitted to  enter  the  drum  until  all  the  material  of  the 
preceding  batch  has  been  discharged. 

11.  Hand  Mixing:  When  it  is  necessary  to  mix 
by  hand,  the  materials  shall  be  mixed  dry  on  a  water- 
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tight  platform  until  the  mixture  is  of  uniform  color, 
the  required  amount  of  water  added,  and  the  mixing 
continued  until  the  mass  is  of  uniform  consistency 
and  homogeneous. 

12.  Retempering:  Retempering  of  mortar  or  con- 
crete which  has  partially  hardened,  that  is,  remixing 
with  or  without  additional  materials  or  water,  shall 
not  be  permitted. 

Protection 

13.  Treatment:  As  soon  as  the  finished  floor  has 
hardened  sufficiently  to  prevent  damage  thereby,  the 
floor  shall  be  covered  with  at  least  one  (1)  inch  of 
wet  sand,  or  two  (2)  inches  of  sawdust,  which  shall 
be  kept  wet  by  sprinkling  with  water  for  at  least  ten 
(10)  days. 

14.  Protection:  The  freshly-finished  floor  shall  be 
protected  from  hot  sun  and  drying  winds  until  it  can 
be  sprinkled  and  covered  as  above  specified.  The  con- 
crete must  not  be  damaged  or  pitted  by  raindrops,  and 
the  contractor  shall  provide  and  use  when  necessary 
sufficient  tarpaulins  to  completely  cover  all  sections 
that  haye  been  placed  within  the  preceding  twelve 
(12)  hours. 

15.  Temperature  Below  35  Degrees  Fahrenheit:  If 

at  any  time  during  the  progress  of  the  work  the  tem- 
perature is,  or  in  the  opinion  of  the  architect  or  engi- 
neer will  within  twenty-four  (24)  hours  drop  to,  35 
degrees  Fahrenheit,  the  water  and  aggregates  shall 
be  Jieated  and  precautions  taken  to  protect  the  work 
from  freezing  for  at  least  five  (5)  days. 

REINFORCED  CONCRETE  FLOORS 

For  reinforced  concrete  floors  the  following  will  ap- 
ply in  addition  to  the  general  requirements : 

16.  Forms:  The  forms  shall  be  substantial,  un- 
yielding and  so  constructed  that  the  concrete  will 
conform  to  the  designed  dimensions  and  contours, 
and  shall  also  be  tight  to  prevent  the  leakage  of  mor- 
tar. The  supports  for  floors  shall  not  be  removed  in 
less  than  ten  (10)  days  after  the  concrete  is  placed, 
and  then  only  with  the  consent  of  the  architect  or 
engineer  in  charge.  When  freezing  weather  occurs, 
the  supports  shall  remain  in  place  an  additional  time, 
equal  to  the  time  the  floor  has  been  exposed  to  freezing. 

17.  Reinforcement:  Reinforcing  metal  shall  be  pro- 
vided as  called  for  on  the  plans.  It  shall  be  placed 
as  indicated  and  mechanically  held  in  position  so  that 
it  will  not  become  disarranged  during  the  depositing 
of  the  concrete.  Whenever  it  is  necessary  to  splice 
tension  reinforcement,  the  character  of  the  splice  shall 
be  such  as  will  develop  its  full  strength.  Splices  at 
points  of  maximum  stress  shall  be  avoided.  Splicing 
by  lapping  bars  without  contact  and  with  space  be- 
tween bars  along  the  over-lap  equal  to  twice  the  thick- 
ness of  the  bars  is  ])referable  to  mechanical  s])lices  or 
clamps. 

Concrete  Slab 

18.  Proportions:  The  concrete  shall  be  mixed  in 
the  proportions  by  volume  of  one  (1)  sack  of  Portland 
cement,  two  (2)  cubic  feet  of  fine  aggregate  and  four 
(4)  cubic  feet  of  coarse  aggregate. 

19.  Consistency:  The  materials  shall  be  mixed  wet 
enough  to  produce  a  concrete  of  a  consistency  that 
will  flow  into  the  forms  and  about  the  reinforcement, 
but  which  can  be  conveyed  from  the  mixer  to  the 
forms  without  the  separation  of  the  coarse  aggregate 
from  the  mortar. 


20.  Placing :  The  concrete  shall  be  placed  in  a  man- 
ner to  insure  a  smooth  ceiling,  and  thoroughly  worked 
around  the  reinforcement  and  into  the  recesses  of  the 
forms.  Concrete  shall  be  deposited  in  its  full  position 
as  soon  as  possible  after  mixing  and  within  thirty 
(30)  minutes  after  the  water  has  been  added  to  the 
dry  materials.  It  shall  be  struck  ofif  to  a  sm-face  at 
least  one  (1)  inch  below  the  established  grade  of  the 
finished  surface  of  the  floor.  Workmen  shall  not  be 
permitted  to  walk  in  freshly-laid  concrete,  and  if  sand 
or  dust  collects  on  the  base,  it  shall  be  carefully  re- 
moved before  the  wearing  course  is  applied. 

21.  Joints:  When  it  is  necessary  to  make  a  joint 
in  a  floor  slab,  its  location  shall  be  designed  by  the 
architect  or  engineer;  joints  to  be  vertical. 

Wearing  Course 

22.  Proportions  and  thickness  (Mixture  No.  1)  :  The 
mortar  shall  be  mixed  in  the  proportions  of  one  (1) 
sack  of  Portland  cement  and  two  (2)  cubic  feet  of  fine 
aggregate.  The  minimtnn  thickness  shall  be  three- 
quarters  (%)  inches. 

23.  Proportions  and  thickness  (Mixture  No.  2) :  The 
mortar  shall  be  mixed  in  liie  proportions  of  one  (1) 
sack  of  Portland  cement,  one  (1)  cubic  foot  of  fine 
aggregate  and  one  (1)  cubic  foot  of  No.  1  aggregate 
for  wearing  course.  The  minimum  thickness  shall  be 
one  (1)  inch. 

24.  Consistency :  The  mortar  shall  be  of  the  dryest 
consistency  possible  to  work  with  a  sawing  motion 
of  the  strikeboard. 

25.  Placing:  The  wearing  course  shall  be  placed 
immediately  after  mixing.  It  shall  be  deposited  on 
the  fresh  concrete  of  the  base  before  the  latter  has 
appreciably  hardened,  and  brought  to  the  establish- 
ed grade  with  a  strikeboard. 

Note:  When  placing  the  wearing  course  after  the 
concrete  slab  has  hardened,  eliminate  paragraph  25  and 
sul)stitute  the  following: 

26.  Preparation  of  Slab:  The  surface  of  the  slab 
shall  be  thoroughly  roughened  by  picking,  and  swept 
clean  of  all  dirt  and  debris. 

27.  Placing:  The  slab  shall  be  thoroughly  moist 
but  free  from  pools  of  water  when  the  grout  and  mor- 
tar for  wearing  course  is  placed.  A  neat  cement  grout 
shall  be  brushed  on  the  surface  of  the  slab,  the  wear- 
ing course  immediately  applied  and  brought  to  the 
established  grade  with  a  strikeboard.  Grout  and  mor- 
tar shall  be  used  within  forty-five  (45)  minutes  after 
mixing  with  water. 

28.  Finishing:  After  the  wearing  course  has  been 
l)rought  to  the  established  grade  by  means  of  a  strike- 
board,  it  shall  be  worked  with  a  wood  float  in  a  man- 
ner which  will  thoroughly  compact  it  and  provide  a 
surface  free  from  depressions  or  irregularities  of  any 
kind.  When  required,  the  surface  shall  be  steel- 
troweled,  but  excessive  working  shall  be  avoided.  In 
no  case  shall  dry  cement  or  a  mixture  of  dry  cement 
and  sand  be  sprinkled  on  the  surface  to  a])sorb  moist- 
ure or  to  hasten  the  hardening,  but  the  Bruner  method 
may  be  used  if  desired. 

29.  Coloring:  If  artificial  coloring  is  used,  it  must 
l)e  mcorporated  with  the  entire  wearing  course  and 
shall  be  mixed  dry  with  the  cement  and  aggregate 
untd  the  mixture  is  of  uniform  color.  In  no  case  sliall 
the  amount  of  coloring  exceed  five  (5)  per  cent  of  the 
weight  of  the  cement. 

(To  be  continued) 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in  —preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 
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Hinged  Traveller  on  Casters  Hoists  Forms 

One  i>f  the  travellers  shown  in  llio  illustra:ion, 
t>perated  with  a  hand  crab  by  tour  men,  handled^ 
all  the  forms  from  each  floor  level  to  the  next 
for  each  unit  on  a  large  reinforeed-Concrete  build- 
itifj.  The  traveller,  as  shown  in  the  accompany- 
inir^sketch,  consisted  of  a  framed  boom  of  light  tim- 
bers hinged  near  its  lower  end  on  a  long  bolt  pass- 
ing through  the  top  of  a  low  frame  built  on  a  square 


Elevation  of  Beam  Derrick 

[<  ^I'o"- 


<Lof 6"Sheaire\  , 


17' O"- 
Plan  of  Leg 

A  light  traveller  with  hinged  boom  for  hoisting  forms 

timber  platform  mounted  on  four  large  casters.  The 
crab  was  set  on  the  lower  end  of  this  boom  at  such  a 
distance  below  the  hinge  as  to  balance  the  boom  almost 
perfectly.  The  boom  was  held  in  position  when  raised 
by  two  planks,  hinged  to  it  near  its  upper  end,  and 
footed  on  the  forward  corners  of  the  platform. 

In  use,  the  rig  would  be  set  in  an  elevator  shaft 
or  at  the  edge  of  a  completed  section  of  the  floor  above. 
As  the  forms  were  stripped,  the  panels  would  be  car- 
ried short  distances  and  piled  under  the  end  of  the 
boom. 

Two  men  hooked  them  on  to  these  piles  as  they 
were  made  and  hoisted  them  to  the  level  above,  where 
two  other  men  landed  them.    It  frequently  happened 


that  before  all  the  forms  were  stripped  which  it  was" 
desirable  to  hoist  at  a  given  point,  the  work  had  pro- 
gressed until  the  traveler  was  standing,  surrounded 
l)y  concreted  formwork,  in  a  hole  temporarily  left  in 
the  floor  above.  It  was  for  this  reason  that  the  boom 
was  hinged.  This  only  made  it  necessary  to  leave  a 
sufficient  opening  in  the  forms  of  the  upper  floor  to 
permit  swinging  the  boom  down  to  a  horizontal  posi- 
tion. The  traveller  could  then  be  rolled  along  the  floor 
below  by  the  two  men  at  that  level  to  the  next  point 
where  it  was  wanted. — This  item  is  taken  from  En- 
gineering Record. 


A  Simple  Column  Form  Tie 

In  the  construction  of  reinforced  concrete  columns 
forms  may  be  tied  in  a  number  of  ways.  One  of  the 
most  simple  methods  is  that  shown  in  the  illustra- 
tion, taken  from  Cement  World.  The  lagging  is  spiked 
to  wales  spaced  about  every  16  inches  vertically,  as 
in  common  practice.-  A  4-inch  by  4-inch  timber  is 
then  placed  along  the  entire  length  of  the  column, 
centered  on  the  wales,  on  each  side  of  the  column. 
Chains  are  wrapped  tightly  around  the  form,  at  in 
tervals  of  about  five  feet,  and  hooked  down  a: 
shown.  Wedges  driven  between  the  chain  and  th 
vertical  timbers  will  tighten  the  whole  form. 


rChain 
about 


2\4~ 
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A  tie  for  column  forms 


The  chains  are  usually  placed  between  wale 
rather  than  in  the  position  indicated  in  the  illustra- 
tion. Care  must  be  taken  to  have  the  chains  wrapped 
in  a  horizontal  plane,  since  when  in  other  positions 
there  will  be  a  tendency  to  slip.  In  addition  to  the 
ease  and  rapidity  with  which  the  forms  may  be  erect- 
ed by  this  method,  there  is  also  the  like  advantages 
obtained  in  the  removal  of  the  forms  from  the  finished 
columns.  It  is  simply  necessary  to  drive  out  the 
wedges  in  order  to  loosen  the  forms. 


New  Westminster,  B.  C,  shipyards  are  working 
full  time. 
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Building  and  Construction  Throughout 
Canada  Well  Sustained 

IN  nearly  all  branches  of  industry,  continued  activity 
is  apparent,  says  the  Labor  Gazette  of  January. 
Building  and  construction  showed  the  usual  fall- 
ing- off  with  the  setting  in  of  Avinter  weather,  but 
inside  work  on  commercial  buildings  and  extensions 
to  industrial  plants  afforded  a  considerable  volume  of 
employment  in  many  centres.  General  building  opera- 
tions in  the  Maritime  Provinces  were  reported  fairly 
well  sustained  ;  Sherbrooke  reported  that  notwithstand- 
ing the  winter  season  building  was  brisk;  at  other 
] joints  in  Quebec,  however,  building  was  quiet  except 
where  inside  work  was  being  carried  on.  Toronto  re- 
ported building  active,  construction  being  well  ad- 
vanced on  a  number  of  large  contracts,  which  were 
expected  to  give  work  to  inside  trades  during  the 
winter ;  there  was  a  marked  scarcity  of  houses  at  a 
moderate  rental,  and  a  large  number  were  being  erect- 
ed in  the  suburbs.  Owing  to  cold  weather  numbers 
of  workers  were  laid  off  from  work  on  the  Parliament 
Buildings,  Ottawa.  Hamilton  reported  building  active 
for  the  season,  a  number  of  extensions  being  made 
to  factories  and  schools.  At  Kitchener  numbers  of 
building  tradesmen  were  well  employed  on  extensions 
to  factories.  At  London  building  operations  were 
practically  completed  for  the  season,  building  trades- 
men securing  employment  in  factories.  Winnipeg  re- 
ported building  almost  over  for  the  season,  but  at 
Brandon  building"  tradesmen  were  active.  A  number 
of  other  points  in  the  West  reported  considerable 
activity  in  building  and  in  repairs. 

Railway  construction  was  quiet,  as  usual  at  this 
reason.  Railway  work  in  connection'  with  the  ocean 
terminals  at  Halifax  was  about  completed  and  it  was 
expected  labor  would  be  laid  off ;  the  new  terminals 
were  nearing  completion ;  temporary  freight  sheds 
were  erected  on  the  piers  and  berths  made  ready ;  con- 
Iractors  had  a  large  number  of  men  at  work  on  the  un- 
linished  .portions ;  the  Furness-Withy  pier  was  also 
nearly  completed.  Dredging  at  Courtenay  Bay,  St. 
John,  was  suspended  early  in  the  month  and  the  entire 
l)lant  laid  up.  Work  on  the  new  Welland  ship  canal 
was  suspended  at  the  end  of  the  month  and  a  large 
number  of  men  released.  Vancouver  reported  rail- 
way construction  on  the  different  lines  closed  down 
and  a  large  number  of  men  coming  into  the  city. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Tlie  Mack  Brick  Company,  Ltd.,  has  been  incor|)oratcd, 
with  a  capital  ot  $500,000;  head  oltice  at  Montreal. 

The  Grand  Mere-Three  Rivers  Highway  Company,  Ltd., 
has  been  incorporated,  with  a  capital  of  $63,000;  head  office  at 
Grand  'Mere.   The  company  will  build  and  repair  roads,  etc. 

As  the  first  step  towards  the  establishment  of  a  big  ship- 
building plant  at  Vancouver  the  firm  of  John  Coughlan  & 
Sons  recently  took  out  a  building  permit  for  the  erection  of 
machine  shops  and  mould  loft  at  False  Creek. 

The  l)uilding  permits  issued  in  Welland,  (Jnt.,  during  ilie 
niDiitli  of  January,  this  year,  are  valued  at  $;2,r).l,''),  as  compared 
vvilli  $4,0i:(  for  the  corresponding  month  last  year. 

Eight  additional  160  h.p.  Bolinder  fuel  oil  engines — mak- 
ing a  total  of  34  engines  of  this  size  supplied  to  British  Col- 
mnbia  shipbuilding  firms  for  use  in  the  auxiliary  sailing  ves- 


sels under  construction — reached  Vancouver  recently,  con- 
signed to  the  Taylor  Engineering  Company,  Ltd.,  Vancouver, 
who  have  handled  the  orders  in  most  satisfactory  fashion. 
The  engines  were  built  at  Stockholm,  Sweden. 

in  the  month  of  January,  1917,  there  were  :!!!  permits 
issued  in  the  City  of  Montreal,  at  an  estimated  value  of 
$34!), HI)."/.  This  compares  with  44  permits  in  January,  litlO, 
value  $174,160.  and  7o  permits  in  January,  191.5,  value  $203,261. 

The  building  permits  issued  in  Vancouver  during  Janu- 
ary, 1917.  show  a  substantial  increase  over  the  correspond- 
ing month  last  year.  The  figures  for  January  this  year  are  37 
permits,  at  $29,045,  while  in  January,  1916,  there  were  only 
18  permits  issued,  at  a  value  of  $8,315. 

The  construction  of  an  interprovincial  railway  from  Banff, 
WVd..  to  Windermere  County,  B.C.,  is  under  consideration  by 
the  Department  of  Public  Works,  Ottawa,  and  the  British 
Columbia  Government.  The  project  will  come  up  for  discus- 
sion in  the  British  Columbia  Legislature  this  spring. 

The  city  architect's  department  of  Toronto  is  preparing 
for  active  building  operations  this  year.  The  scarcity  of 
houses  entailed  by  the  great  dullness  of  the  building  trade 
during  the  past  three  years  is  expected  to  cause  a  greater 
demand  during  1917,  with  a  consequent  activity  in  the  trade. 

The  Provincial  Government  of  Manitoba  have  been  re- 
quested hy  the  Union  of  Municipalities  to  enact  legislation 
providing  for  the  provincial  system  of  good  roads  which  has 
been  under  contemplation.  The  matter  is  in  the  hands  of  the 
Department  of  Public  Works.  It  is  estimated  that  the  expen- 
diture would  be  about  $8,000,000. 

W'ork  has  been  started  on  clearing  up  the  wreckage  of 
the  coal  unloading  bridge  at  the  New  Ontario  Dock,  Sault 
Ste.  Marie,  Ont.,  which  was  blown  down  in  a  windstorm  last 
October,  and  the  re-erection  of  the  bridge  will  be  commenced 
as  speedily  as  possible.  The  work  will  be  carried  out  by  the 
Cleveland  and  Erie  Bridge  Company. 

The  clerk  of  Halton  County,  Ont.,  recently  received  no- 
tice that  the  Toronto  and  Hamilton  Highway  Commission 
would  appeal  to  the  Ontario  J^ailway  and  Municipal  Board  lo 
compel  the  county  to  pay  over  $14,076.50  of  the  $16,730.50 
which  is  the  estimated  cost  of  the  proposed  new  bridge  at 
I5ronte.    The  county  will  oppose  the  appeal. 

A  new  industry  has  located  in  Vancouver,  known  as  the 
Maritime  Motor  Company.  This  firm  has  the  exclusive 
rights  to  manufacture  the  only  type  of  gasoline-driven  mining 
and  logging  locomotive  built  in  Canada.  The  Dominion 
.Safe  Works  will  also  establish  in  Vancouver  in  the  near  future, 
a  site  having  been  secured  on  the  industrial  island. 

During  the  month  of  January,  19t7,  building  permits  in 
Toronto  were  issued  for  work  estimated  to  cost  $3,114,143,  an 
increase  of  $3,749,332  over  the  same  nKjiilh  last  year.  The 
$3,500,000  permit  for  the  big  departmental  store  to  be  built  at 
College  and  Yonge  streets  is  included  in  last  month's  figure.-, 
but,  even  leaving  out  this  amount,  a  substantial  increase  is 
shown. 

Repair  shops  for  engines  and  car.s  of  the  Great  Northern 
and  the  Northern  Pacific  railways  will  be  constructed  in  con- 
nection with  the  union  depot  which  is  now  nearly  completed 
on  False  Creek,  Vancouver.  The  construction  of  the  new  sta- 
tion will  be  completed  about  May  of  this  year,  according  to 
the  opinion  of  Engineer  Ford  of  the  Great  Northern.  The 
work  is  being  rapidly  rushed  to  completion. 

Mr.  P.  A.  Macdonald,  public  utilities  commissioner  for 
Manitoba,  stated  in  Ijis  first  annual  report,  recently  tabled  in 
I  he  legislature,  that  investigation  of  the  aqueduct  of  the 
Greater  Winnipeg  Water  District  by  experts  assures  the  pul) 
lie  that  the  aqueduct  will  fulfill  the  work  for  which  it  was 
designed,  and  that  no  uneasiness  need  be  felt.  With  reference 
to  the  mining  industry  in  Manitoba,  he  said  that  eight  special 
certificates  to  n\ining  companies  had  been  issued.    His  repori 


yocs  uii  li>  say;  "Dc\ cKipiuciu  i>l'  tht  luiniug  industry  in  tlu- 
Rice  Lake  district  and  north  oi  The  Pas  is  attracting  attcn 
tioii,  as  indicated  by  the  number  of  enquiries  received,  ami 
there  is  every  reason  to  believe  that  tliis  province  will,  in  llio 
mar  (\iture,  have  remarkable  mining  develo[)iiu  ut  " 

A  scheme  f».>r  the  ciMistruction  of  a  walei  and  drainaj^c 
>y»tem.  to  cost  about  $1S0.000,  has  been  ratilud  by  the  pro- 
prietors of  Montreal  South.  This  drainage  system  will  con- 
nect with  the  proposed  mterceptiny  sewer  for  the  South 
Shore  i>r  with  an  outlet  into  the  St.  Lawrence.  Preliminary 
plans  have  been  prepared  by  Mr.  K.  Drinkwator,  of  St.  f^aiii- 
bert. 

\  ni-w  moving  picture  theati^'  is  lo  be  eietted  ni  Mont 
real,  on  the  site  of  the  present  "London"  Theatre,  on  St. 
I'alherine  Street  West,  opposite  Phillips  Square.  The  build- 
ing will  be  fireproof,  constructed  of  concrete  and  steel,  with 
a  solid  steel  roof.  The  outside  walls  of  the  old  building  will 
be  left  standing,  and  will  be  used  in  the  construction  of  the 
new  theatre.  The  seating  capacity  will  be  L200  -750  on  the 
main  Hoor  and  4,">0  in  the  balcony. 

The  contract  for  the  sub-structure  of  the  proposed  com- 
bination railway  and  passenger  bridge  on  the  St.  John  Val- 
ley Hailway  in  New  Brunswick,  across  the  Nerepis  River,  has 
been  awarded  by  the  Department  of  Public  Works  to  Messrs. 
Powers  &  Brewer.  The  bridge  will  be  four  spans  in  length, 
and  all  the  sub-structure  is  to  be  of  stone  and  concrete,  entail- 
ing some  work  of  a  difticult  cliaracter.  The  contractors  arc 
starting  work  on  the  sub-structure  without  delay.  Their  con- 
tract price  is  between  $(in,000  and  $70,000. 

Preliminary  construction  on  the  C.N.K.  terminal  depot  at 
halse  Creek,  Vancouver,  is  proceeding  rapidly.  Piling  for 
the  foundation  is  being  driven,  and  concrete  foundations  will 
be  laid  as  soon  as  sufficient  piling  is  installed.  Reinforcing 
steel  for  the  concrete  work  is  now  on  the  job,  and  local  gran- 
ite, which  will  form  a  base  course  15  or  16  ft.  high,  is  also 
cut  and  on  the  works.  Satisfactory  headway  is  being  made, 
and  it  is  expected  that  the  freight  sheds  will  be  completed 
according  to  contract  by  June  and  tlie  depot  proper  by  the 
end  of  the  present  year. 

Active  work  on  the  construction  of  the  proposed  exten- 
sitm  to  the  Canadian  Pacific  Railway  Company's  Pier  "D,"  at 
the  foot  of  Granville  Street,  Vancouver,  is  to  be  commenced 
shortly.  The  pier  will  be  made  about  680  feet  longer  than  it 
is  at  present,  the  estimated  cost  of  construction  being 
$750,000.  The  work  of  filling  in  at  the  end  of,  the  present  pier 
is  under  way,  and  three  dredges  have  been  employed  dump- 
ing in  the  material.  When  completed  the  new  pier  will  be 
used  by  the  trans- Pacific  as  well  as  by  the  coast  boats,  the 
liners  using  the  west  side  and  the  coast  boats  the  east  side. 

Plans  of  the  proposed  diversion  of  Columbia  Street,  New 
Westminster,  B.C.,  moving  the  C.P.R.  and  B.C.E.R.  tracks, 
and  constructing  the  C.N.R.  through  the  city,  were  recently 
despatched  to  Winnipeg  for  approval  of  General  Manager 
MacLeod  of  the  C.N.R.  This  has  been  necessitated  by  the 
fact  that  it  was  found  necessary  for  the  C.N.R.  to  give  47 
feet  ofif  their  property  for  the  accommodation  of  the  C.P.R. 
line  to  give  that  company  a  proper  approach.  Tt  develops 
that  this  work  will  cost  more  than  was  at  first  estimated,  as 
it  will  necessitate  changing  the  location  of  the  C.P.R.  round- 
house. 

The  Committee  on  Roads  and  Bridges  of  the  Council  of 
Victoria  County,  Ont.,  discussed  the  question  of  good  roads 
and  bridges  at  a  meeting  recently  held  m  Lindsay,  Ont.  Mr. 
Ruber,  representing  the  Ontario  Department  of  Highways, 
addressed  the  committee  on  the  question  of  their  good  roads 
system.  He  stated  that  the  mileage  contemplated  by  the 
county  was  somewhat  excessive  because  of  labor  difficulties 
and  the  experience  of  the  county  in  this  work.    He  advised 
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that  they  join  in  the  good  roads  scheme  now,  in  order  to 
keej)  their  main  roads  in  good  repair,  but  not  to  do  construc- 
tion work  until  after  the  war.  As  the  first  step,  he  said,  a 
I'dinpelent  county  road  superintendent  should  be  appointed. 
In  regard  to  culverts,  lie  pointed  out  that  plans  and  specifica- 
tions t)f  satisfactory  structures  would  be  supplied  by  the 
government,  and  an  engineer  would  go  down  on  special  occa- 
sions free  of  charge.  The  county,  however,  must  supply  its 
ow  n  bridge  engineers. 

Mr.  I[iii;li  McNair,  gas  expert,  in  a  report  to  the  Mani- 
toba Provincial  Government  recently,  made  reference  to  pos- 
sibilities of  oil  at  Holland,  stating  that  an  investigation  had 
shown  a  small  outcrop  of  oil  shale,  which  contained  25  per 
cent,  of  crude  oil.  Although  it  was  not  likely  that  oil  would 
he  found  there,  the  government  had  under  consideration  the 
question  of  drilling  one  or  two  wells  so  as  to  secure  samples 
for  analysis.  He  also  stated  that  natural  gas  had  been  struck 
;it  tlie  Raniiard  farm,  near  Treherne,  the  pressure  being  ;iO 
pounds  to  the  square  inch.  With  reference  to  the  experi- 
ments with  lignite  coal  at  Souris,  Mr.  McNair  said  that  a 
suction  pressure  semi-bituminous  gas  plant  had  been  installed 
there,  and  the  operation  so  far  had  been  satisfactory.  He 
was  satisfied  that  by  the  installation  of  the  plant  cost  of 
])ower  production  could  be  reduced  50  per  cent,  and  the  cost 
of  domestic  heating  and  cooking  reduced  by  40  per  cent.  Re- 
ferring to  a  trip  through  Northern  Manitoba,  Mr.  McNair 
said:  "There  is  every  reason  to  be  optimistic  about  its  possi- 
l)ilities.  and  a  proper  examination  and  geological  survey  of 
the  whole  district  would  undoubtedly  help  toward  the  de- 
velopment of  its  mineral  wealth. 


Personal 

Ross  &  Macdonald,  architects,  announce  that  for  the 
duration  of  the  war  their  Toronto  office  address  will  be  61 
l'"ront  Street  West. 

Mr.  A.  R.  McVicar,  road  engineer,  of  Brantford  Town- 
ship, has  been  appointed  superintendent  of  roads  for  Brant 
County,  Ont.,  under  the  county  good  roads  system. 

Major  James  A.  DeLancey,  of  the  engineering  and  sur- 
veying firm  of  Lighthall  &  DeLancey,  Vancouver,  has  been 
awarded  the  Military  Cross.  He  had  been  thrice  promoted 
for  meritorious  actions  since  September,  1915,  and  was  men- 
tioned by  General  Haig  in  despatches  after  the  Ypres  engage- 
ment on  June  3rd. 

Mr.  George  H.  Dawson,  surveyor-general  of  British  Col- 
umbia for  the  past  five  years,  resigned  that  office  at  the  end 
of  the  year,  to  resume  private  practice.  Mr.  Dawson,  who 
has  been  a  resident  of  Vancouver  for  over  27  years,  was  ap- 
pointed to  reorganize  the  provincial  department,  and  handled 
it  through  the  big  land  boom,  when  the  stafif  of  surveyors 
had  to  be  increased  from  less  than  a  dozen  to  over  sixty. 

Mr.  George  K.  Williams,  a  mechanical  engineer  well 
known  throughout  British  Columbia,  is  now  at  Chuquicamata, 
Peru,  on  a  special  mission  for  the  Guggenheims,  who  own 
there  the  largest  copper  mine  in  the  world,  with  enough  ore 
already  blocked  out,  it  is  said,  to  assure  active  operations  for 
a  period  of  fifty  years.  Mr.  Williams  superintended  the  erec- 
tion of  the  Crofton  and  Ladysmith  smelters  on  Vancouver 
Island  years  ago,  and  had  charge  of  the  British  Columbia 
Copper  Company's  plant  at  Greenwood  for  three  and  a  half 
years,  followiing  which  he  engaged  in  consulting  work  in 
Vancouver. 


Obituary 

Mr.  Celestine  Blonde,  a  mason  and  plaster  contractor  of 
Chatham,  Ont.,  died  recently  in  that  city,  following  an  attack 
of  pneumonia. 


THE    CONTRACT  RECORD 


Contracts  Department 

News    of   Special   Interest  to  Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Byron,  Ont. 

City  Council  plans  to  laj'  6-in.  mains  to 
lJ3ron  Sanatorium  for  fire  protection 
purposes.  Work  to  start  in  the  spring. 
E.  V.  Buchanan,  City  Hall,  superinten- 
dent of  Utilities  Commission. 

Ford  City,  Ont. 

The  Provincial  Board  of  Health  have 
approved  of  plans  for  sewage  system, 
and  tenders  will  be  called  shortly.  En- 
L;ineer,  Owen  McKay. 

Hamilton,  Ont. 

Specifications  now  being  prepared  by 
tlie  Board  of  Works  for  paving  on  York- 
Street,  to  cost  between  $3,000  and  $4,000. 

Metcalfe,  Ont. 

Tenders  will  be  received  by  the  clerk, 
V.  Iveson,  until  March  1  for  16,896  square 
feet  of  concrete  sidewalks.  Plans  and 
specifications  with  clerk  and  engineer. 
Engineer,  F.  Stidwell,  C.E.,  k'ifth  Avenue. 
(Jonuvall,  Ont. 

Niagara  Falls,  Ont. 

City  plans  water  main  on  portion  oi 
Main  Street.  Superintendent,  A.  Ward- 
11  er. 

Renfrew.  Ont. 

The  Town  Council  contemplate  the 
construction  of  about  one  mile  of  15-in. 
sewrr  main  at  Plaunt  "Park  and  Barnei 
subdivision.    Engineer,  John  R.  Stewart. 

Sherbrooke,  Que. 

I  Mans  are  in  progress  for  6,72.5  square 
vards  of  concrete,  3,000  square  feet  of 
brick,  46.5  lineal  feet  of  curbs,  to  be  con- 
structed by  the  City  of  Sherbrooke  on 
Wellington  Street,  from  Dufferin  Bridge 
lo  King  Street.  Engineer,  Thomas  Trem- 
blay,  ('ity  FTall. 

Tecumseh,  Ont. 

Tenders  will  be  received  by  1\.  W . 
Code,  Board  of  Trade  Building,  Windsor, 
engineer  for  the  Eau  Claire  Waterworks 
Company,  Etd.,  for  9,600  feet  of  3-inch 
and  "7.200  feet  of  6-inch  cast  iron  pipe, 
class  .\  and  B,  together  with  fittings,  f.o. 
1).  Tecumseh,  Ont.    Cost,  $30,000. 

Toronto,  Ont. 

Commissioner  of  Works  R.  C.  Harris 
has  recommended  a  granite  block  pave- 
ment on  Cherry  Street,  at  an  estimated 
cost  of  $41,346. 

Winnipeg,  Man. 

The  Greater  Winnipeg  Water  District 
are  considering  the  construction  of  a  cast 
iron  pipe  line  two  miles  long,  between 
Red  River  and  McPhillips  Street  Reser- 
voir. 

Adelaide  Township,  Ont. 

Wilson  Brothers,  care  of  clerk,  have 
been  awarded  the  general  contract  for 
tile  drains  by  the  Township  Council. 
Clerk,  Ambrose  Topping,  Kcrwood,  Ont. 

CONTRACTS  AWARDED. 

Halifax,  N.S. 

Cook  Construction  Comi)any,  Ltd.,  and 


\\  iiealon  Brotliers.  33.5  Quihpot>l  Street, 
iiave  been  awarded  the  .general  contract 
for  the  construction  of  Northwest  Arm 
intercepting  sewer,  to  cost  $68,000,  for 
the  City  Council.  Engineer,  H.  W.  John- 
ston, City  Hall. 


Railroads,  Bridges  and  Wharves 

Alberta  Province. 

The  Canadian  Northern  Railway,  C.N. 
I\.  Station,  Edmonton,  will  start  work 
shortly  on  the  erection  of  a  bridge  over 
the  Sturgeon  I'iiver.  Structure  will  be  of 
steel  construction.  200  feet  long,  one  cen- 
tral span,  .57  feet,  and  approaches  of  tres- 
tle work.  Contract  not  let;  work  may 
lirobably  i)e  done  by  company. 

Brantford  Township.  Ont. 

Tenders  will  be  received  by  the  Town- 
ship Clerk,  J.  A.  Smith,  Court  House, 
Brantford,  from  Fel>.  1  I  until  March  o 
for  the  erection  of  a  bridge  over  White- 
man's  Creek.  One  steel  span,  concrete 
abutment,  65  feet  long,  16  feet  wide.  En- 
gineers, Jackson  &  Lee,  Temple  Build- 
ing, Brantford. 

Hamilton.  Ont. 

iTans  have  been  drawn  for  an  addition 
lo  the  station  of  the  T.,  H.  and  B.  Rail- 
way Company,  Hunter  and  James 
Streets,  to  cost  $20,000.  Engineer,  R.  L 
Lath  am.  Hunter  Street  East.  Purchas- 
ing agent,  George  N.  Holmes,  care  of  T.. 
H.  and  B.  Railway.  Plans  and  specifica- 
tions with  the  engineer. 

Rainy  River,  Ont. 

A  roundhouse  will  ])e  built  by  the  Can- 
adian Northern  I^ailway,  head  ofifce  Win- 
nipeg, Man.  Work  to  be  done  in  the 
siJring,  by  contract. 

Toronto,  Ont. 

Plans  have  been  drawn  for  a  reinforced 
concrete  block  chimney  to  be  built  at 
W^st  Toronto  Station  by  the  Canadian 
Pacific  Railway,  Union  Station,  at  a  cost 
of  $3,500.  The  company's  constructiou 
fiepartment  will  supervise. 

Vancouver,  B.C. 

The  Great  Northern  Railway  plan  lo 
extend  their  dock,  etc.  Remainder  of 
work,  such  as  deckin.g  the  pier  and  ex- 
tending the  warehouse,  will  be  carried 
out  by  the  company,  under  supervision 
of  Engineer  E.  B.  Ford. 

Victoria,  B.C. 

Harbor  improvements  valued  at 
$1,000,000  are  included  in  the  1917  esti- 
mates of  the  Department  of  Public 
Works,  Ottawa.  Ont. 

CONTRACTS  AWARDED. 

Fredericton,  N.B. 

Powers  &  Brewer,  107  Prince  William 
Street,  St.  John,  N.B.,  have  been  award- 
ed the  general  contract  for  the  erection 
of  a  four-span  stone  and  concrete  bridge 
over  the  Nerepis  River,  to  cost  between 
$60,000  and  $70,000.  by  the  Dominion 
Government  Department  Public  Works. 


Public  Buildings,  Churches 
and  Schools 

Cayuga,  Ont. 

The  Dominion  Government  Depart- 
ment of  Public  Works  will  install  heat- 
ing and  plumbing  in  post-office  here. 
Secretary,  R.  C.  Desrochers,  Ottawa. 

Creemore,  Ont. 

For  the  erection  of  a  two-storey  steel 
and  pressed  brick  school,  to  cost  ,$20,000, 
bulk  or  separate  tenders  are  being  re- 
ceived by  the  secretary,  W.  J.  Corbet, 
until  Feb.  15.  The  architect,  P.  C.  Palin, 
CoUingwood,  Out.,  will  purchase  300 
separate  seats.  Plans  and  specifications 
with  the  secretary-treasurer  or  architect, 
[f  contract  is  let  in  bulk  the  successful 
tenderer  will  buy  all  material. 

flalifax,  N.S. 

The  VVest  End  Baptist  congregation 
are  considering  the  remodelling  and  en- 
largement of  liieir  church.  Secretary,  R. 
C.  Martin.  10!)  Edward  Street. 

Hamilton,  Ont. 

W.  G.  B  rowu.  Clyde  Building,  has 
been  appointed  architect,  and  is  drawing 
!)lans  for  a  parish  hall  to  be  erected  by 
St.  Luke's  Church,  John  and  MacAuIay 
Streets.    Tenders  will  be  called  shortly. 

Tenders  are  being  received  by  the 
Board  of  Education  until  Feb.  15  for  the 
eight-room,  brick  addition  to  Adelaide 
Hoodless  School.  Chairman,  Dr.  Carr. 
Plans  and  specifications  with  the  archi- 
tect, G.  Hutton,  Bank  of  Hamilton  Build- 
ing. 

Kentville,  N.S. 

The  Provincial  Government  plan  to 
erect  a  pavilion  of  32  rooms  in  the  sum- 
mer. Commissioner,  E.  H.  Armstrong, 
Halifax. 

T  lie  Provincial  Government  contem- 
plate the  erection  of  an  infirmary.  Work 
to  start  during  the  summer.  Commis- 
sioner, Hon.  E.  H.  Armstrong.  ITalifax, 

Lindsay,  Ont. 

rile  Town  Council  contenii)lates  reno- 
vations to  the  Town  Hall,  to  cost  $5,000. 
Chairman  of  Building  Committee  A.ld 
W.  E.  Baker.  '  •  ■  • 

London,  Ont. 

The  City  Council  will  call  tenders  as 
soon  as  possible  for  a  new  heating  sys- 
ter  for  the  City  Hall,  probably  steam. 
Clerk,  .S.  Baker,  City  Hall. 

North  Wellshire,  P.E.I. 

The  Provincial  Government  and  the 
Dominion  Military  Hospital  Commission 
contemplate  addition  to  Dalton  Sana- 
torium for  returned  soldiers. 

Ottawa.  Ont. 

The  Ottawa  public  schools,  Elgin 
Street  and  Gilmour,  have  passed  esti- 
mates for  repairs  and  alterations  to 
schools,  costing  $17,000.  Secretary-trea- 
surer, C.  Ross.  Architect,  W.  Garvock. 
Creighton  Street  School. 
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Port  Dalhousie.  Ont. 

Tenders  arc  hciiij;  received  by  tlie  ar- 
chilOit.  A.  E.  Xicliolson,  46  Queen  St., 
St.  latliarines,  until  .">  i).in.  Feb.  foi 
the  erection  i>f  a  v;irls"  houie  lor  the  Con- 
solidated Rubber  C\>ni|)any  «.)f  Canada,  to 
cost  $20,000.  Structure  will  be  three 
storeys  and  basentent,  steel,  hollow  till, 
and  stock-pressetl  brick  construction. 

Rustico.  P.E.I. 

r>.  L'liappell  llunler,  Dis Unsay 
Muildin»;  Charlottetown.  I'.E.l..  havt 
drawn  plans  lor  a  chapel  to  be  erected  by 
the  Roman  L  atholic  congregation. 

St.  John.  N.B. 

St.  John  County  are  considering  the 
erection  of  a  nurses"  home  and  public  hos- 
pital, to  cost  $10:>.000.  Secretary.  J.  Kmi; 
Kelly,  Prince  William  Street 

Stockton.  Man. 

Teiulers  are  being  received  l)y  liie  at 
chitect.  E.  I).  Tuttle.  70.")  McArthui 
Uuilding,  \\  innipeg.  until  al)out  March  1C> 
lor  the  erection  of  a  school,  to  cost 
$8,000.  School  Hoard  will  purchase  black- 
boards and  seating.  Secretary-treasurci , 
S.  n.  Mcl-adan. 

Sydney.  N.S. 

C.  l>.  l.hapi)ell  &  llunler.  DesBrisay 
Uuilding,  Charlottetown,  r.E.I..  have 
been  appointed  architects  and  are  pre- 
paring plans  for  a  church  to  be  erected 
by  the  Roman  Catholic  congregation,  at 
a  cost  of  $1)0,000.  Tt  iulcrs  will  be  called 
shortly. 

Tofield.  Alta. 

Work  will  be  started  in  the  spring  on 
the  erection  of  a  brick  school,  to  cost 
$10,000.  on  the  old  site.  For  particulars 
a.lHress  X.  S.  Smith. 

Toronto.  Ont. 

The  Board  of  Education  contemplate 
the  erection  of  a  school  in  Rycrson  dis- 
trict. 

The  Board  of  Education  are  consider- 
ing the  erection  of  a  school  on  Rose 
.Avenue,  to  replace  the  old  one,  at  a  cost 
of  $75,000.  Secretary-treasurer,  W.  C. 
Wilkinson.  263  College  Street. 

Winnipeg.  Man. 

The  erection  of  a  new  immigration 
building,  at  a  cost  of  $40,000,  is  included 
in  the  1917  estimates  of  the  Department 
of  Public  Works,  Ottawa,  Ont. 

The  engineer,  W.  P.  Brereton,  is  pre- 
paring plans  for  filtration  plant  for  pub- 
lic baths  to  be  built  by  the  City  Council. 
Clerk,  C.  J.  Brown. 

The  City  Council  are  considering  the 
erection  of  a  school,  to  cost  $4,000.  Work 
will  likely  start  in  the  spring.  Secretary- 
treasurer,  C.  J.  Brown.  City  Hall. 

CONTRACTS  AWARDED. 

Montreal,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  nurses'  home  by  the  Royal  Victoria 
Hospital.  Pine  Avenue  West,  to  cost 
$60,000,  for  which  G.  M.  Cape  &  Co., 
10  Cathcart  Street,  are  the  general  con- 
tractors: Steel,  Dominion  Bridge  Com- 
pany, Lachine,  Que.;  roofing,  Campbell- 
Gilday  Company,  Ltd.,  793  St.  Paul  W.; 
electrical  work.  Philip  Lahee  &  Co.,  20 
St.  Nicholas  Street;  plumbing  and  heat- 
ing. Garth  Company,  28  Craig  Street  W.; 
marble  and  terrazzo  work,  James  Walker 
Hardware  Company;  Ltd.,  252  St.  James 
Street.  General  contractors  will  do  car- 
pentry, plastering,  masonry,  and  paint- 
ing. .\rchitccts.  Stevens  &  Lee.  2  College 
Street.  Toronto. 


Ottawa.  Ont. 

Charles  llignian  iS:  Son,  Rideau  Street, 
have  been  awarded  the  general  contract 
for  the  reiu)vation  of  Holy  Trinity 
Church.  (Ottawa  East. 

Ste.  Rose  Du  Degele,  Que. 

I'aquet  &  Godbout,  Si.  Hyacinthe,  have 
l)een  awarded  the  general  contract  and 
will  start  work  about  March  1  on  the  in- 
terior work  of  the  parish  church.  Seat- 
ing will  be  purchased  by  the  general  con- 
tractor. .Vrchitect,  J.  I'.  Ouellet,  38  Ste. 
i'amille,  Quebec. 

Vancouver,  B.C. 

J.  Newill  &  Co.,  'J54  Seventeenth  St. 
W.,  h,ave  been  awarded  the  general  con- 
tract for  the  erection  of  a  :!00-patieui 
military  hospital,  at  a  cost  of  $34,139. 

Victoria  Mines.  C.B. 

1'".  i\e(l(ling,  North  Sydney,  N.S.,  has 
been  awarded  the  general  contract  for 
the  interior  linishing  of  church  owned  by 
the  ]\oman  Catholic  congregation,  to 
cost  $5,000.  Architect,  R.  Gillis,  Queen 
Hotel. 


Business  Buildings  and  Indus- 
trial Plants 

Amherst.  N.S. 

J.  L.  .Mien,  11  .Spring  Street,  has  been 
appointed  architect  for  a  theatre  to  be 
rel)uilt  at  once  by  J.  H.  V.  Moore,  5 
Lawrence  Street.  ^Cost,  about  $30,000. 

Barrie.  Ont. 

A.  B.  Thomas,  Waterfront,  plans  the 
erection  of  a  boathouse,  equipped  with 
repair  machinery,  in  the  spring.  " 

Brandon.  Man. 

Plans  are  in  progress  for  converting 
hotel  at  Eighth  and  Rosser  Avenue  into 
theatre. 

Calgary,  Alta. 

The  erection  of  a  warehouse,  to  cost 
$3,000,  is  contemplated  by  W.  S.  Cooper, 
806  Ninth  Avenue. 

Foundations  are  in  for  sWne  and  brick 
stores,  etc.,  to  be  erected  on  Seventh 
Avenue  W.  by  R.  C.  Thomas,  Thomas 
Block.  Owner  will  purchase  material 
and  do  all  work. 

McDonell  &  Burell.  Old  Herald  Build- 
ing, have  prepared  plans  for  two-storey 
brick  construction  stores,  to  cost  $10,000. 
for  the  Merchants  Bank  of  Canada, 
Eighth  Avenue  and  Centre  Street. 

Edmonton.  Alta. 

Mahar  Liquids,  Ltd.,  10014  One  Hun- 
dred and  Second  Avenue,  plan  the  erec- 
tion of  a  three-storey  factory.  E.  J. 
Mahar,  ])residcnt. 

Gait,  Ont. 

Tenders  are  being  received  by  the  ar- 
chitect, Ray  Hall,  Barrett-Martin  Block, 
from  Feb.  15  until  Feb.  22,  for  alteration 
to  office  building  owned  by  the  Gore  In- 
surance Company,  68  Main  .Street,  to  cost 
$5,000.  Project  includes  masonry,  car- 
pentry, plumbing,  plastering,  and  paint- 
ing.   Manager,  J.  N.  McKendrick. 

Granby,  Que. 

D.  P.  Goyatta  is  considering  the  erec- 
tion of  a  business  l)lock. 

Hamilton.  Ont. 

The  Canadian  Westinghousc  Company 
will  receive  bids  for  the  erection  of  a 
live-storey  office  building,  to  cost  about 
$150,000.  Architects,  Prack  &  Perrine, 
Lumsden  Building,  Toronto. 

Alterations   to   building  belonging  to 


the  Piggott  Estate,  157  Wentworth  S.. 
for  ofiices  are  contemplated.  Cost,  about 
$30,000.  .Architect,  W.  G.  Brown,  Clyde 
Building. 

Jackson's  Point,  Ont. 

The  architect,  Ashley  Woodburn,  «o 
Beech  Avenue,  Toronto,  will  receive  ten- 
ders till  about  I'^eb.  21  for  the  erection  ot 
a  rubble  stone  and  frame  restaurant,  to 
cost  $9,000,  for  the  Spanish  Aerial  Ivail- 
waj-  Company,  care  of  architect. 

Lindsay,  Ont. 

The  Bell  Telephone  Company  are  con- 
sidering moving  from  present  quarters 
and  combining  three  residences  in  a  ter- 
race into  one  big  exchange.  Superinten- 
dent, T.  J.  Tilly. 

London.  Ont.  ' 

Plans  are  in  progress  for  a  store  to  be 
erected  by  Raphael  Company,  236  Dun- 
das  Street.  Owner  will  install  equipment 
for  a  ladies'  ready-to-wear  store.  Work 
will  start  as  soon  as  possible. 

Plans  are  in  progress  for  a  meat  mar- 
ket for  J.  A.  Wilson,  206  Dundas  Street. 

_  W.  J.  Reid,  285  Wortley  Road,  is  con- 
sidering the  erection  of  a  store  and  resi- 
dence to  cost  $7,000. 

Maiden  Township,  Ont. 

Plans  are  in  progress  for  the  remodel- 
ling of  a  stock  barn  by  J.  G.  Parks, 
Mount  Pleasant  Stock  Farm.  Owner  will 
put  cement  foundation  under  barn  and 
make  other  improvements. 

Port  Hood,  N.S. 

The  Port  Hood  Coal  Company,  Ltd.,  is 
opening  a  new  mine,  and  will  erect  a  few 
buildings;  will  also  require  machinery. 

Preston,  Ont. 

Rateuayers  will  vote  on  by-law  on 
March  5  to  loan  the  Preston  Car  and 
Coach  Compani'  $75,000  to  rebuild  their 
shops.    Manager,  D.  M.  Campbell. 

Saskatoon,  Sask.~ 

The  Ford  Motor  Companj^  plan  addi- 
tions.   H.  R.  Cottingham,  local  manager. 

Thunder  Bay  District,  Ont. 

Mr.  S.  Marks.  Nipigan,  Out.,  has  been 
awarded  contract  by  Provincial  Govern- 
ment for  cutting  pulp  wood  on  Black 
Sturgeon  Limits.  According  to  terms, 
Mr.  Marks  will  be  required  to  erect  a 
pulp  mill,  with  capacity  of  150  tons  per 
day;  also  paper  mill  later.  Total  cost, 
$1,000,000. 

Toronto,  Ont. 

Moore  &  Harrison,  2032  Queen  E.,  have 
started  work  on  the  excavation  for  their 
one-storey  brick  construction  garage,  to 
be  erected  at  Queen  and  Rainsford,  to 
cost  $14,000.  Owners  buj'  material  and  let 
smaller  trades  and  labor. 

Wrecking  has  started  by  the  Toronto 
House  Wrecking  and  Construction  Com- 
pany, Ltd.,  150  William  Street,  on  the 
site  of  the  proposed  theatre  at  the  corner 
of  Victoria  and  Richmond.  Architect,  T. 
H.  Crane,  Ford  Building,  Detroit,  Mich. 

Wellaiid,  Ont. 

William  Swayze,  Burgar  Street,  plans 
the  erection  of  a  two-storey  business 
block  on  East  Main.  Owner  will  tear 
down  brick  mansion  in  a  month  or  so. 

Windsor,  Ont. 

Hunt  Brothers,  Ltd.,  London,  plan  the 
erection  of  a  mill.  t".  R.  Hunt,  presi- 
dent. 

Winnipeg,  Man. 

The  Richardson  Grain  .Separator  Com- 
pany, Minneapolis,  Minn.,  have  purchased 
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a  sitf  at  Winnipeg  Avenue  and  Myrth 
Street,  on  which  they  intend  to  erect  an 
industrial  plant. 

CONTRACTS  AWARDED. 

Montreal,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  alterations  to 
theatre  on  St.  Catherine  West,  corner 
Aylmer  Street,  for  the  Holnian  Theatres, 
Ltd.:  General  contract,  L.  Beaudry,  2420 
Hutchinson  Street;  electrical  work,  Can- 
ada Electric  Company,  250  Beaver  Hall 
Hill;  asphalt  floors,  H.  H.  Symmes  & 
Brothers,  42  St.  Sacrament  Street;  tile 
work,  Robert  Mitchell  &  Co.,  care  of  ar- 
chitect, R.  Gariepy,  2r,  St.  James  Street. 
( icneral  contractor  will  handle  balance  of 
(rades. 

Ottawa.  Ont. 

■["he  following  sub-contracts  have  been 
.iwarded  in  connection  with  the  erection 
of  a  25^-storey  brick  veneer  store  and 
residence,  to  cost  $7,000,  by  T.  J.  Somer- 
ville.  4")  Driveway  West:  Heating,  Capi- 
tal Hardware  Company,  845  Bank  Street; 
plastering.  Bowman  &  Sons,  239  Florence 
.Street.  Painting  will  be  done  by  day 
labor. 

Strathroy,  Ont. 

J.  J.  Smithe  has  been  awarded  the  gen- 
eral contract  and  has  started  rebuilding 
stores  for  E.  Rouland  &  Co.,  at  $S,000. 
lUick  and  frame  construction. 

Toronto,  Ont. 

Wells  Brothers  of  Canada,  Ltd.,  9() 
(Jould  Street,  have  been  awarded  the  gen- 
eral contract  for  the  erection  of  steel 
frame  and  galvanized  iron  construction 
warehouse  bridge,  to  cost  $3,000,  for  the 
William  Davies  Company,  .i21  Front  St. 
l^asl. 

.\.  Weller  &  Co.,  54  Tecumseh  Street, 
liavc  been  awarded  the  carpentry  con- 
tract and  A.  Matthews,  256  Adelaide  W., 
has  been  awarded  the  roofing  contract  in 
connection  with  the  erection  of  a  boiler 
room  and  garage,  to  cost  $7000,  for 
Staunton's  Limited.  944  Yonge  Street. 
Architect,  Sproatt  &  Rolph,  36  North  St. 

The  following  contracts  have  been 
awarded  in  connection  with  the  two- 
•^torcv  reinforced  concrete  and  brick  ad- 
ilition  being  made  to  warehouse  and  gar- 
age on  Front  Street  West,  belonging  to 
the  Clarkson  &  Jones  Estate,  care  of  ar- 
chitect: General  contract,  John  V.  Gray 
Construction  Company,  Ltd.,  Confedera- 
tion Life  Building;  elevator,  Turnbull 
Elevator  Company,  John  .Street;  heating. 
Pease  Heatin.g  Company,  Ltd.,  118  King 
Street  East.  Architects  and  engineers,  T. 
Pringle  &  Sons,  Excelsior  T>ife  Building. 

Winnipeg,  Man. 

Carter-Halls-Aldinger  Company,  1010 
Union  Bank  Building,  have  been  award- 
ed the  general  contract  and  masonry 
work  for  the  three-storey  addition  to  the 
Cirain  Exchange  Building,  and  are  plac- 
ing the  concrete  footings.  Cost,  $50,000. 
\rchitect,  Jordan  &  Over,  47  Canada  Life 
Building. 


Residences 

Brantford.  Ont. 

W.  D.  Far,  27  Chatham  Street,  is  get- 
ting figures  from  local  contractors  on  his 
own  plans  for  the  erection  of  a  two- 
storey  red  pressed  brick  rooming  house, 
ro  cost  $4,000. 

Brockville,  Ont. 

J.  Judson,  George  Street,  has  purchased 
a  site  and  is  considering  the  erection  of 


a  three-storey  apartmenl  house,  to  cost 
$8,000. 

London,  Ont. 

Plans  are  in  progress  for  three  1^2- 
storey  brick  residences  to  be  erected  by 
T.  H.  Janes,  Wellington  Road,  at  a  cost 
of  $7,500. 

Walter  Adams,  462  Gray  Street,  wil; 
prepare  plans  for  a  residence  he  con- 
templates erecting  on  Simcoe  Street,  to 
cost  $3,000. 

Montreal,  Que. 

O.  Ouimet,  2362  Christopher  Coloiiib 
Street,  will  start  work  at  once  on  repairs 
to  his  houses  on  St.  Urbain  Street,  at  a 
cost  of  $5,000.    Owner  will  do  all  work. 

Port  Hood,  N.S. 

R.  MacDougall  is  considering  the  erec- 
tion of  a  residence  of  frame  construction, 
to  cost  $5,000. 

Quebec,  Que. 

Work  has  started  on  the  three-storey 
brick  residence  being  erected  by  P.  Anc- 
til,  43  Bougainville  Avenue,  to  cost  $5,000. 
Owner  will  probably  sublet  plumbing, 
roofing,  and  electrical  work. 

Staveley,  Alta. 

G.  Malchow  is  consiilcring  the  erection 
of  a  residence,  to  cost  $3,500. 

St.  Catharines,  Ont. 

Plans  are  in  progress  for  the  erection 
of  a  two-storey  steel  and  pressed  brick 
residence  to  be  erected  by  William  A. 
Anderson,  201  Church  Street,  at  a  cost  of 
$7,000.  Tenders  will  be  received  by  the 
architect,  A.  E.  Nicholson,  40  Queen  St. 

St.  Lawrence  River,  Ont. 

Plans  are  being  prepared  for  a  two- 
storey  stone  and  granite  residence  to  be 
erected  by  W.  Gilbert,  Cincinnati,  Ohio, 
at  a  cost  of  $50,000.  Architect,  A.  Stuart 
AUaster,  Brockville,  Ont. 

Stratford.  Ont. 

Foundations  are  going  in  for  eight 
two-storey  pressed  brick  residences  to  be 
erected  by  M.  Lillow,  296  Ontario  St.,  to 
cost  $1,600  each.  Work  will  be  done 
under  supervision  of  owner,  who  will 
purchase  material. 

Toronto.  Ont. 

Tenders  wanted  for  plumbing,  wiring, 
tinsmithing,  and  plastering  in  connection 
with  the  erection  of  a  pair  of  residence^ 
on  Arlington  Avenue  by  J.  N.  Rowlin- 
son,  1111  Ossington  Avenue. 

Plans  are  being  drawn  for  a  2J/2-storey 
l)rick  residence  to  be  erected  by  Robert 
Stevenson,  257  Bartlett  Avenue,  at  a  cost 
r)f  $3,750. 

Plans  have  been  drawn  by  W.  G.  Hunt, 
7  Queen  Street  East,  for  a  2^-storey 
brick  residence  to  be  erected  by  E.  Gag- 
non,  2359  Queen  East,  to  cost  $4,000. 
Owner  will  let  all  trades. 

The  foundations  are  in  for  a  2}/^-storey 
brick  construction  residence  to  be  erect- 
ed by  Cox  &  Cummings,  Canada  Life 
r.uilding,  at  a  cost  of  $3,500.  Architect, 
W.  G.  Hunt,  7  Queen  St.  E.  General 
contractors  buy  all  materials  and  let 
smaller  trades. 

Plans  are  being  drawn  for  two  pairs  ol 
two-storey  brick  residences  to  be  erected 
by  R.  J.  Cole,  224  Glanholme  Avenue,  at 
$7,000.  Owner  buys  material  and  lets 
smaller  trades. 

Plans  are  being  drawn  for  a  2^-storey 
brick  residence  to  be  erected  by  F.  Sam- 
low,  3  Muir  Avenue,  at  a  cost  of  .$4,000. 
Owner  buys  material,  lets  smaller  trades 


and  labor  on  brick,  and  sui)ervises  car- 
pentry. 

Woodstock.  Ont. 

Tenders  are  being  received  by  the  ar- 
chitect, L.  H.  Taylor,  13  St.  George  St., 
Jirantford,  from  Feb.  12  until  Feb.  20,  for 
the  erection  of  two-storey  stone  and  rug- 
pressed  brick  bungalow,  to  cost  $4,000, 
for  Henry  Sneath,  Canterbury  Street. 

CONTRACTS  AWARDED. 

Hamilton.  Ont. 

C.  Fink,  66  Wellington  Street,  has  been 
awarded  the  plastering  and  H.  Foster,  12 
Alanson  Street,  the  painting  contract  for 
the  one-storey  brick  residence  to  be 
erected  by  Rounanberg  &  Beck,  54  Fair- 
holt  Road  South,  to  cost  $6,000.  Sub- 
contractors will  purchase  own  materials. 

Ottawa,  Ont. 

Beattie  &  Davidson,  Renfrew  Avenue, 
have  been  awarded  the  masonry  contract 
in  connection  with  the  erection  of  a  2J4- 
storey  stucco  and  brick  residence  by  W. 
H.  Craig,  243  Fourth  Avenue,  to  cost 
$4,500.    Owner  will  carry  out  carpentry. 

A.  E.  Thoms,  Castle  Building,  Queen 
Street,  who  is  building  a  brick  veneer 
residence  on  Brighton  .Street,  at  a  cost  of 
$4,000,  has  let  the  following  contracts: 
Electrical  work,  Mr.  Swartz,  care  of  ar- 
chitect; plumbing,  J.  T.  Blythe,  Frank 
.St.;  heating,  J.  B.  Cameron,  488  Lewis 
Street.  Painting  will  be  done  by  day 
labor. 

The  following  contracts  have  been  let 
in  connection  with  the  2^-storey  double 
brick  veneer  residence  being  erected  by 
J.  C.  Thoms,  53  Queen  Street,  at  a  cost 
of  $5,000:  Electrical  work,  Mr.  Swartz, 
care  of  owner;  heating,  J.  R.  Cameron. 
488  Lewis  Street.  Painting  will  be  done 
by  day  labor. 

Outremont,  Que. 

E.  W.  Barnes,  Montreal  West,  is  build- 
ing a  four-storey  plastic  brick  apartment 
house,  to  cost  $45,000,  in  connection  with 
which  the  following  contracts  have  been 
awarded:  Electrical  work,  Ellwood  Elec- 
tric Company,  1830  St.  Catherine  St.  E.; 
plumbing  and  heating,  J.  B.  Staton,  375 
Notre  Dame  de  Grace  W.  Roofing  ana 
l)Iastering  has  not  been  let  yet.  Owner 
will  do  carpentry  and  painting. 

Quebec,  Que. 

V.  Talbot,  92  Morin  Street,  has  been 
awarded  the  general  contract  and  car- 
pentry and  V.  Parent,  449  St.  Francois, 
lias  been  awarded  the  masonry  contract 
for  the  two-storey  brick  residence  being 
erected  for  A.  J.  Demeules,  (V.i  Dorchester 
Street,  at  a  cost  of  $5,000. 

Port  Stanley,  Ont. 

John  Hayman  &  Sons  Co.,  Ltd.,  43s 
Wellington  Street,  has  been  awarded  the 
.general  contract  for  the  erection  of  a 
frame  bungalow,  to  cost  .$0,000,  for  C.  S. 
Hyman,  Grand  Avenue,  London,  for 
which  the  foundations  arc  in. 

Toronto,  Ont. 

A  Breckon,  396  Pape  Avenue,  has  been 
awarded  the  general  contract  and  is  open 
to  receive  tenders  on  all  trades  and  prices 
on  material  for  the  erection  of  a  2^- 
storcy  brick  residence  for  R.  J.  MacLen- 
nan,  30  Murray  Street,  to  cost  $6,000. 

Welland,  Ont. 

Jay  C.  Diffin,  Brennan  Block,  has  been 
awarded  the  .general  contract  and  will  do 
all  work  in  connection  with  the  remodel- 
ling of  a  boarding  house  owned  by  Ply- 
mouth Cordage  Company,  Plymouth  Rd., 
(Continued  on  page  46) 


Tenders  and  For  Sale  Department 


Tenders  Wanted 


Scalcil  lenders  will  be  leceivcil  by  llie  uiidci 
MKiird  up  to  rt  o'clock  j>.m.  on  Tuesday,  February 
8<hh.  1917.  liM  llif  c-icition  o(  a 

Reinforced  Concrete 
Public  Garage 

ioi   UcacocW  and  I'o.,  Urockvillo,  Oi\l. 

Plans  and  specilications  may  be  seen  at  my 
olVice. 

The  lowest  oi  any  tender  not  necessarily  ac 
cepted. 

r..   Hll.UOX,  AvL-lntccl. 
I'.rockville,   lanuaiy  .'in.  I'.MT  ' 


Greater  Winnipeg  Water  District 


Tenders  for 
48-Inch  and  60-Inch  Cast 
Iron  Pipes,  Specials, 
and  Valves 


Scaled  tenders  addressed  to  llic  undersigned  will 
I   received  up  to  noon  on 

Thursday.  March  15th,  1917 

for  the  supply  of  approximately  12,U0O  teet  of  4S 
inch  and  fee.  of  GO-inch  Cast  Iron  P.pe  . 

together  with  numerous  specials  and  gate  vaUcs. 

Specilications  and  Form  of  Tender  and  °f  Con- 
tract may  be  had  upon  application  to  the  offices 
of  the  District. 

The  lowest  or  any  tender  not  necessarily  ac 
repted. 

R.   D.  WAUGH, 
Chairman  of  Commissioners. 


:!lst  Tanuary,  1917. 
TjoI  Tribune  Building, 

Winnipeg,  Man..  (  an. 


To  Contractors  and  Others 


\t  times  we  are  in  a  position  to  liU  rush  orders 
for  piling  timber  from  our  slock  supply  at  tok- 
>rt,  north  of  Sudbury. 

EASTERN  LANI1S  DEHAKT.MEN T. 
(   X.K..  TORONTO.  T-l'l 


Guy  Wire  For  Sale 


1  en  ton.-  .J  S  in.  high  duty  galvanized-  steel  guy 
.l  ire  at  a  bargain  price    any  (piantity. 

Woodworking  machinery  —  shafting,  hangers, 
pulleys,  belting,  etc.,  good  as  new— low  prices. 

WrvXIPEG  MACHINERY  EXCHANGE, 
7  -  erland  and  Gladstone  Sts.,  Winnipeg. 


BOILERS  FOR  SALE 

Two  low  pressure  30  H.P.  steel  boilers  com- 
plete with  mountings,  grates,  etc.  Have  been  in 
use  less  than  two  months.  Good  for  steam  or 
hot  water  heating  purposes.  Each  will  carry 
.3  000  square  feet  of  steam  radiation.  Further 
particulars— MacM.  R.  &  D.,  4  Beaver  Hall  Sq  , 
Montreal.  I"*-'- 


FOR  SALE 

Following  C.  G.  E.  Series 
Wound  Motors 


iiiii  ii.p. 

■  To  h.p. 

-    ."id  h.p. 

-  4ll  h.p. 

-  :.'.">  h.p. 

-  ■J.')  h.p, 

-  20  h.)). 
II)  li.p. 

\pply  fdi 


IKHI  r.v.l 
7'JO  r.v.jj.ni.,  li 
TliO  r.v.p.ni.,  ;i 
!>()()  r.v.p.ni, 
850  r.v.p.ni.. 
1200  r.v.p.ni., 
!)0()  r.v.p.ni., 
575  r.v.p.ni., 
,500  r.v.p.ni., 
fmllicr  details 


2200  voli. 
>200  voll. 
2200  voll. 
.550  voll, 

.550  voll, 
,  550  volt. 
5.50  volt. 
220  voll. 
220  volt, 
and  prices  to  C.  C. 


I.iibric,  I'urcliasiiiK  .\geht,  411  Dorchester  Street 
West,  .Mount  Koyal  Tunnel  &  Terminal  Company, 
Limited,  Montreal.  4-5 


SITUATIONS  WANTED 


CONSTRUCTION  MAN,  capable  of  making 
plans  and  superintending  outside  work,  open  for  a 
position.  Box  51.H,  Contract  Record,  Montreal, 
One.  (J-^ 


TECHNICAL  GRADUATE  in  C.  E.,  with  ex 
poricncc  in  construction  of  Factories,  Ship  Berths, 
Docks,  Concrete  and  Structural  Steel  Designing, 
etc.,  desires  responsible  position.  Box  514,  Con- 
tract Record,  Montreal,  Que.  6-S 


Late  News  Items 

Essex  County. 

Tenders  are  now  being  received  by  the 
County  Council  for  the  erection  of  a  steel 
and  concrete  bridge.  Engineer,  P.  Mc- 
Kay, Walkerville,  Ont. 

Hamilton,  Ont. 

Launders  &  Wark,  10'.)  Emerald  St.  N., 
are  considering  the  erection  of  fourteen 
residences,  to  cost  $a,500  each.  Two  stor- 
eys, 18x36,  brick  construction. 

Ingersoll,  Ont. 

I'lans  are  in  progress  by  the  owners, 
Alonzo  Tuttle  and  J-  S.  Grieves,  for  three 
residences,  to  cost  .IJS.OOO  each.  Two  stor- 
eys, concrete  block  and  sand  lime  brick. 
Owners  will  purchase  material.  Archi- 
tect, R.  Layton. 

London,  Ont. 

Tenders  are  now  being  received  by  the 
architect,  A.  E.  Nutter,  Dominion  Bank 
Building,  for  the  remodelling  of  hotel  on 
Richmond  Street,  owned  by  J.  W.  West- 
ervelt,  Forest  City  Business  College. 
Cost,  .$5,000. 

Plans  are  in  progress  for  a  one-storey 
brick  boiler  house,  to  be  erected  by  the 
Middlesex  Mills  Company,  Dundas  St.,  at 
a  cost  of  $10,000.  The  contract  for  three 
350  h.p.  boilers  was  awarded  to  Goldie  & 
McCuUoch,  Gait,  Ont. 

Maninak.  Man. 

Tenders  are  being  received  by  the  sec- 
retary-treasurer, J.  H.  Swannell,  until 
March  5,  for  the  erection  of.  a  school  for 
the  trustees  of  Granville  School  District 
1623.  Plans  and  specifications  with  W.  H. 
Johnson,  C^chre  River,  Man. 

Metcalfe,  Ont. 

Tenders  are  being  received  by  the  clerk, 
F.  Iveson,  until  March  1  for  the  construc- 
tion  of   granolithic    sidewalks,    to  cost 


if:;, 50(1.    I'laii.s  and  specilications  with  the 
elerk  and  \\  .Siidwcll.  engineer,  Cornwall,. 
Ont. 

Toronto,  Ont. 

'I'cnders  are  being  recei\'ed  until  March 
L  lor  the  erection  of  a  moving  picture , 
theatre  at   the   corner  of  Victoria  and  i 
Ivichmond  Streets,  to  cost  $100,000.  Ar- 
chitect, (;.  H.  Crane,  Ford  Building,  De- 
troit, Mich.    'J"he  associate  architects  are' 
Hynes,  Feldman  &  Watson,  105  Bond  St.,  1 
Toronto. 

Plans  have  been  liled  for  general  alter- 
ations of  building  lor  stores,  to  cost 
$13,000,  for  Heintzman  &  Co.,  Ltd.,  185 
Yonge  St.  Architect.  J.  Wilson  Gray, 
Confederation  Life  Building.  Work  will 
be  under  supervision  of  architect. 

Woodlands,  Man. 

Tenders  will  he  icceived  bj-  the  secre- 
tary-treasurer.  Major  J.   Proctor,   until - 
March  1,  for  the  construction  of  roads. 
Plans,  etc.,  at  office  of  the  Good  Roads 
Board  and  secretary-treasurer. 


Incorporated  Companies 

Brantford,  Ont. 

The  Canadian  Oil  Fields,  Ltd.,  capital. 
I  $500,000,  has  been  incorporated  to  oper- 
ate and  develop  oil  and  gas  welis. 

Dunnville,  Ont. 

The  Dunnville  Pastime  Club,  Ltd.,  cap-'j 
ital  $40,000,  has  been  incorporated  to  pro- 
mote lawn  bowlin.g,  etc.    Will  erect  suit-J 
able  buildings. 

Grand'Mere,  Que. 

The  Grand'Mere-Three  Rivers  High- 
way Company,  Ltd.,  capital  $63,000,  hasj 
Ijeen  incorporated  to  build  and  maintain] 
highways,  bridges,  etc. 

Hamilton,  Ont. 

The  Pure  Milk  Company,  Ltd.,  capital! 
$40,000,  has  been  incorporated  to  conducij 
general  milk  and  dairy  business. 

Wiarton  R.R.  No.  3,  Ont. 

The  Silver  Creek  Telejihone  Company,! 
Ltd.,  capital  $1,500,  has  been  incorporateoj 

to  operate  in  the  Township  of  .Amabel. 


"CHEVROLET" 
CAR 


For 

Cash  Price 


Sale 

-  $450.00 


As  good  as  new,  in 
use  only  four  months. 
Owner  is  overseas. 
Information  from 

M  C  O  Box  507 

Contract  Record 

Toronto,  Ont. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  John  Inglit  Co.,  Limited,  Toronto 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Repr««entatlve :— J.  W.  ANDERSON,  7  Bank  Street  Chamber* 
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Residences 

(Coutiuued  ti  oin  page  48 1 

into  apartments.  Cost,  $.'>.000.  Workwili 
start  in  a>»oiit  a  month. 

Whitby.  Ont. 

C".  M.  Stevens  has  been  awarded  the 
enntract  for  the  electrical  work  and  J. 
Mclntyrc  the  heating  contract  in  con 
ncction  with  the  erection  of  a  pressed 
brick  resiilenc<>  by  T.  G.  Deverell,  Rrock 
Street,  to  cost  $-4.1)00.  Masonry  and  plas 
terins  will  be  done  by  the  owner. 

Windsor.  Ont. 

The  W  iiulsor  Hardware  (.'ompany  i>'.>- 
71  Sandw  ich  Street  East,  has  been  award- 
ed the  plunil)inv;  and  heating  contract  in 
ciumection  with  the  two-storey  brick  du- 
plex resilience  to  be  erected  by  Francis 
birth.  42  O^k  Avenue,  to  cost  $7,000,  for 
which  the  excavating  is  nearly  completed. 
Sam  Uersch,  'X>  Assumption  Street,  is 
architect  and  general  contractor,  and  will 
carry  out  the  corpentry,  rooling,  and 
plastering  contracts.  Tenders  not  yet 
called  for  electrical  work. 

Power  Plants,  Electricity  and 
Telephones 

Brigden,  Ont. 

The  by-law  has  been  carried  for  a 
liydro  svstcni,  and  work  will  commence 
shortly."  Clerk.  C.  C.  Watson. 

Chignecto.  N.S. 

The  Maritime  Coal,  Railway  and  Pow- 
er Company,  Amherst',  N.S..  will  proba- 
bly require  electric  pumps,  transformers, 
motors,  and  switchboards.  General  man- 
ager, R.  J.  Bell. 

Greenfield  Park.  Ont. 

render>  will  be  called  shortly  for  the 
installation  of  the  proposed  lighting  sys- 
tem. Secretary-treasurer  of  municipal 
council,  E.  J.  .Mlwright,  Greenfield  Park. 
Project  consists  of  nine  miie.s  of  electric 
street  lighting.  Wooden  poles  and  brack- 
ets and  nitrogen-filled  lamps  will  be  re- 
quired. 

Hamilton.  Ont. 

The  Fire,  Police,  and  Jail  Committee 
i)f  the  City  Council  have  recommended 
the  purchase  of  an  electric  police  signal 
system,  to  cost  $10,000. 

London,  Ont. 

The  Utilities  Board  have  awarded  the 
contract  for  the  erection  of  hydro-elec- 
tric offices  to  Sam.  Willis.  765  Talbot  St., 
on  a  10  per  cent,  basis.  The  board  will 
buy  material.    Cost  of  building,  $100,000. 

Peace  River  Crossing,  Alta. 

The  Town  Council  propose  to  take  over 
I)rivatc  telephones  and  install  system  that 
would  meet  the  requirements  of  the  Pro- 
vincial Government.  George  MacLeod, 
mayor,  now  securing  cost. 

Toronto.  Ont. 

Tenders  will  be  received  by  the  chair- 
man of  the  Toronto  Hydro-Electric  Com- 
mission until  noon  March  28  for  syn- 
chronous condensers.  Specifications  with 
purchasing  agent,  1.5  Wilton  Avenue.  En- 
gineer, F.  A.  Gaby,  University  Avenue. 

Winnipeg,  Man. 

The  British  North  America  Hydro- 
Electric  Power  Company  has  made  a 
power  survey  of  Manitoba,  and  wants  a 
guarantee  of  bonds  from  the  Government 
to  the  extent  of  $2,500,000  for  thirty 
years.    President.  Charles  Chamberlain. 


Fires 

Amherst.  N.S. 

I  heatre,  including  scenery  and  seating, 
ow  ned  by  J.  II.  W  Moore,  ,')  Lawrence  .St.. 
tniallv  destroyed.    Loss,  $;3.-),000. 

Dundas.  Ont. 

l'"our-st()rey  brick  construction  factory 
owned  by  the  Chapman  luigine  and 
Manufacturing  Company,  Ltd.  Loss  to 
Imilding,  $20,000.  Manager,  G.  W.  Wil- 
liams, Governor's  Koad. 

Fort  William,  Ont. 

Departmental  store  owned  by  the  F'ort 
William  Commercial  Building,  Ltd., 
(■rain  Exchan.ge  Building,  and  occupied 
liy  Chappies,  Ltd.  Loss,  $12,000  to 
$ir),000. 

Gait.  Ont. 

Carding  and  spinning  mill  owned  l)y 
Newland  &  Co.  totally  destroyed. 

Hamilton.  Ont. 

)'"act(>ry  owned  by  ;VllitIi  Manufactur- 
ing C^ompany,  47  Bay  N.  Loss,  $.5,000. 
Large  quantity  of  machinery  damaged. 
W  ill  reluiild  at  once. 

Kenora.  Ont. 

Cathedral  owned  by  the  St.  Alban's 
congregation  completely  destroyed,  in- 
cluding pipe  organ.  Loss,  $1.5,000.  Rcc- 
tcir.  Rev.  Canon  Gibson. 

King  Edward  Hotel,  owned  by  Thos. 
Welsh,  completely  destroyed.  Loss  be- 
tween $50,000  and  $(10,000.  Adjacent 
Iniildings  also  damaged. 

Moncton.  N.B. 

A  loss  of  between  $40,000  and  $60,000 
was  sustained  to  the  Minto  Hotel,  on 
Main  Street. 

Montreal,  Que. 

Apartments  owned  by  M.  Langlois,  8o 
Craig  Street  West,  totally  destroyed. 
T,oss.  $40,000.    Will  rebuild  at  once. 

Orillia.  Ont. 

Machine  shop  owned  by  E.  Long  Man- 
ufacturing Company.    Loss.  $20,000. 

Ottawa,  Ont. 

Tenement  house  owned  by  Benjamin 
P.enwick.  152  Goulbourne  Avenue.  Loss 
$5,000. 

Prince  Rupert,  B.C. 

.\  business  block  owned  by  Allen 
Campbell,  London.  Eng.,  and  occui^ied 
by  S.  H.  S.  Irwin,  Murray,  Fuller  &  J.  E. 
Mcrryfield.    Loss,  $1 5,000. 

Quebec,  Que. 

Hardware  store  owned  by  Ad.  Robi- 
taille,  :!I6  St.  Joseph  Street.  Loss, 
$25,000.    Will  rebuild  in  the  spring. 

[•"urniture  store  owned  bv  P.  T.  Legare, 
Ltd.  Loss,  $50,000.  Will  rebuild  in  the 
spring. 

St.  Columbia.  East  Point,  P.E.I. 

Chapel  and  parochial  hall  owned  by  Sf. 
Columbia  congregation  completely  de- 
stroyed.   Loss!  $.'!0.000. 

Sherbrooke.  Que. 

A  loss  of  $ri0.000  was  sustained  to  the 
steel  plant  of  the  Mackinnon-Holmcs  Co.. 
Drummond,  Que. 

Simcoe,  Ont. 

A  licavy  loss  was  incurretl  by  fire  to 
the  factory  of  the  Simcoe  Tjtho  Com- 
pany, Robinson  .Street. 

Windsor.  Ont. 

F'actory  owned  by  the  Kesley  Wheel 
Company,  McDougall  and  Banwell  Ave- 
nue.   Loss,  $5,000. 


Winnipeg,  Man. 

Church,  including  pipe  organ,  owned  by 
the  Grace  Methodist  congregation.  Loss, 
$50,000. 


Miscellaneous 

Glenwood.  Ont. 

The  Southern  Ontario  Gas  Company, 
liead  office  London,  Ont.,  will  start  gas 
drilling  and  extension  of  mains  in  Har- 
wich and  Aldorboro  Townships  in  the 
spring.  Cost,  $200,000.  Manager,  F.  B. 
Tomb",  liOl  Central  Avenue,  London. 

Hamilton,  Ont.  o 

Tlie  Public,  Works  Department  con- 
template a  new  sprinkler  system,  to  be 
installed  at  city  yards. 

Public  Works  Department  are  consid- 
ering the  purchase  of  a  $6,000  street 
motor  flusher.    City  Clerk,  S.  H.  Kent. 

The  Fire  Chief  has  recommended  the 
inirchase  of  a  $12,000  aerial  truck. 

London.  Ont. 

Tlie  London  and  Port  Stanley  Rail- 
way Board  will  be  in  the  market  shortly 
for  a  $25,000  work-car,  to  be  completely 
equipped  for  line  work  on  electric  rail- 
way. 

The  I'^ire  Department  will  call  tenders 
\cri'  shortly  for  a  motor  service  truck. 
City  Clerk,  S.  Baker,  City  Hall. 

Oil  Springs,  Ont. 

The  Canadian  Oil  Products  Company 
and  T.  E.  James  plan  to  replace  oil- 
pumping  equipment  destroyed  bj'  fire. 
Cost,  $5,000. 

Petrolea,  Ont. 

John  Karr  is  interested  in  supplies  ot 
cement  for  making  cement  tile.  Last 
year  used  21,000  barrels. 

Sherbrooke,  Que. 

Tenders  will  be  received  by  Thomas 
Tremblay,  City  Engineer,  for  winch  to 
raise  15-ft.  stop  logs  at  a  distance  of  16 
ft.  below  the  top  of  the  rail.  Winch  to 
be  delivered  not  later  than  April  15,  1917. 

Strathroy,  Ont. 

The  1  own  Council  will  call  tenders 
shortly  for  a  $5,000  motor-driven  tur- 
bine pump.    Engineer,  A.  R.  Smithnim. 

Woodstock,  Ont. 

The  City  Council  are  considering  the 
purchase  of  a  fire  truck. 

CONTRACTS  AWARDED. 

Brantford,  Ont. 

Contracts  for  supplies  for  which  ten- 
ders were  recently  called  by  the  City 
Council  have  been  awarded  as  follows; 
.Sewer  pipe,  Hamilton  and  Toronto  Sewer 
Pipe  Company,  Ltd.,  Hamilton;  cement, 
Ontario  Portland  Cement  Company-,  Ltd.. 
Brantford.  Contract  for  road  oil  not  let 
yet. 


THE 

Canadian  Surety  Co. 

writei 

BONDS 

guaranteeing 

Performance  of  Contracts 

Head  Office,  26  Wellington  St.  E., 

TORONTO 

Brokers'  Business  Solicited 


February  14,  1917 


THE  CONTRACT  RECORD 

« 


47 


BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
^  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  AH  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicafio 
Cincinnati 


Los  Angeles 
San  Francisco 


DAKE  MOTOR  CRABS 


SINGLE  AND  DOUBLE  DRUM 


Speed  up  your  contracting  jobs 
by  equipping  your  derricks  with 
these  machines.  No  delays.  The 
Dake  motors  used  on  these  mach- 
ines have  no  dead  centres.  They 
start,  stop,  and  reverse  instantly 
Made  very  strong  and  substantia). 

Write  for  catalogue  and  prices. 


DAKE  ENGINE  CO.,  Grand  Haven,  Mich.,  U.S.A. 

Canadian  Agents 

MONTREAL-Mussens  Ltd.    TORONTO-A.  R.  Williams Mach.  Co.,  Ltd. 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 

1551  Granville  Street    -    Vancouver,  B.C. 


James  Thomson,  President. 


J.  G.  Allen,  Vice-President. 


J.VMES  A.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


CAST  IRON  WPl 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 
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"Meaford"  Means  Merit 

That  is,  when  it  is  applied  to  the  line  of 

Wheelbarrows, 

Concrete  Carts,  etc.,  etc., 

which  has  made  the  name  "  Meaford  "  famous 
among  contractors  all  over  the  country. 

If  you  are  in  need  of  concrete  wheelbarrows, 
drag  scrapers,  concrete  carts,  wheel  scrapers, 
etc.,  which  will  stand  the  maximum  wear  for 
the  lowest  cost,  you  should  investigate  the 
"Meaford"  line  immediately.  Write  for  cata- 
logue and  prices. 

Meaford  Wheelbarrow  Co.,  Limited 

Meaford  -  Ontario  -  Canada 

SELLING  AGENTS: 

Quebec  and  Maritime  Province!:  Alexander  Gibb,  1-2  St.  Nicholas 
Riiilding,  St.   Nicholas  Street,  Montreal,  Que. 

Manitoba  and  Alberta:  Bissett  &  Louckt,  Limited,  151  Notre 
Dame  Avenue  East,  Winnipeg,  Man.;  Bissett  &  Loucks, 
I,imited.  604  Agency  Building,  Edmonton,  Alta. 

British  Columbia:  John  Burns,  329  Railway  St.,  Vancouver,  B.C. 


Tenders 
Wanted 


should  be  advertised  for  in  the 
"Tenders  and  For  Sale  De- 
partment" of  the  Contract 
Record  and  Engineering 
Review.  This  paper  is  the 
"  Tender  Ad.  "  medium  of 
Canada  and  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your  plans  for  any 
work  on  which  you  are  invit- 
ing bids,  in  our  offices  at 
Toronto,  Montreal,  Winnipeg 
or  Vancouver. 

Contract  Record 

and  En^neering  Review 
Toronto  Ontario 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF  CANADA,  LIMITED 

WALKERVILLE,  ONTARIO 

Montreal      -      Toronto      •  Winnipeg 

Live  Agents  wanted  in  unrepresented  Territory. 


Trades  and  Labour  Branch 


Department  of 


Public  Works 


A.  Riddell,  M.A.,  Ph.  D. 
Superintendent 


Findlay  G.  Macdiarmid,  W. 
Minister  of  Public  Works 
and  Highways 

The  Trades  and  Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes: 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
-  THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP.  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 


The  following  regulations  are  of  importance  to  Contractors: 
BOILER  INSPECTION. 
D.  M.  Medcalf.  Chief  Inspector  of  Boilers. 
The  Steam  Boiler  Act,  Chapter  252,  R.S.O.,  1914,  with  Amend- 
ments, Chapter  58 — 6,  George  V. 

STEAM  BOILERS. 
All  steam  boilers  constructed  for  use  in  Ontario  must  be  built  from 
designs  which  have  been  approved  and  allotted  a  registration 
number  by  the  Steam  Boiler  Branch. 
Used  boilers,  bought,  sold  or  exchanged,  and  unregistered  boilers 
brought  into  the  Province,  must  be  inspected  prior  to  being  put 
into  operation. 

Notice  of  repairs  to  steam  boilers,  stating  tlie  nature  and  extent  of 
same,  must  be  sent  to  the  Steam  Boiler  Branch,  and  should 
such  repairs  be  considered  extensive  by  the  Chief  Boiler  In- 
spector, the  boilers  will  require  to  be  inspected. 

In  eacli  and  every  case  the  inspections  must  be  made  by  Inspectors 
authorized  to  inspect  boilers  under  the  Steam  Boilers  Act,  who 
are  employed  only  by  the  Steam  Boiler  Branch  of  the  Depart- 
ment of  Public  Works,  Official  certificates,  with  the  maxinnim 
working  pressure  stated  thereon,  are  issued  to  tlie  owners  of 
the  boilers  so  inspected. 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,  Office  North  Eveningrs.  North  2107 


Are  You  Insured 

against  loss  of  this  kind? 
If  not,  why  not  insure 
against  it  by  installing 
your  electric  wires  under- 
ground? 

Write  our  nearest  office 
for  estimates  on  under- 
ground installation  work. 

Standard  Underground 
Cable  Co.  of  Canada 

Limited 

Hamilton,  Ont. 

Montreal,  Que.    Winnipeg,  Man. 
Seattle.  Wash. 


THE     MINISTER     OF  FINANCE 

REQUESTS 

THE    PEOPLE    OF    CANADA  TO 

BEGIN  NOW 

TO   SAVE    MONEY    FOR  THE 

NEXT  WAR  LOAN 


JAN.  9.  1«I7 


DEPARTMENT  OF  FINANCE 
OTTAWA 


Canada  Iron  Foundries,  Limited 


CAST  IRON  PIPE 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc.,  Castingrs 
of  all  kinds,  Noorinsr  Bollards  for  both  Concrete  and  Wooden  Docks 
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One  Man 
Standing 


can — in  the  saiuo  tiiiu- — 
surface  as  imich  concroU" 
as  live  im-ii  on  their  kncos, 
ami  do  it  hettor,  if  lu'  uses 


ABRAM 
Long  Handled  Tools 

IluiidroU  ul  liiiislicis  will)  use  Alnam  Tools  will  prove  this  to 
•  >u.    The  secret  is  the  Abram  l^ouble  Action  Hevice. 

Write  loilay  for  our  catalog;  describins  tills  rxcUisivc  feature  ami 
IvowiuK  the  Abram  complete  line. 

ABRAM  CEMENT  TOOL  COMPANY 


Ouelette  Avenue 


WINDSOR.  ONT. 


How  Do  Yoti  Buy  a  Transit? 


By  Precedent — "The  kind  the  old 
company  used,"  or  by  the  "hit  and 
miss"  method? 

Why  not  investigate  all  the  good  in- 
struments? 

H&B  Transits  and  Levels 

"Mathematically  Precise" 

Are  rigid,  of  lightest  practical  construction. 
Accurate.  Satisfactorily  retains  adjustments 
iinder  hard  service.  Designed  and  offered  by 
life  time  specialists  in  the  manufacture  of 
surveying  and  engineering  instruments. 

Write  for  Catalogue  now 


HELLER  &  BRIGHTLY, 


1120  Spring  Garden  Street 
PHILADELPHIA.  PA., "Since  1870" 


STRUCTURAL  STEEL 

BRIDGES 


MacKinnon,  Holmes  & 

SHERBROOKE, 


We  have  the  organization  to  plan 
and  execute  a  steel  construction  to 
give  that  lasting  satisfaction  ex- 
pected from  the  best. 

Write  us  for  an  estimate  on  your 
work. 

We  also  make  Steel  Tanks 
for  all  purposes. 

Company,  Umited 

QUEBEC 


"Ideal"  Concrete 
Power  Block  Machinery 

makes  lilock-making  easy  and 
attractive  and  permits  you  to 
turn  out  high-pcrade  building 
units  at  low  cost,  such  as  are 
rcfjuired  by  contractors  and 
builders  in  every  community.  If 
you  are  not  already  equipped 
write  us  for  information  ;  also  on 
Ornamental  Molds,  Tile  Molds, 
Atixers,  Sand  Screens,  Water- 
;iroofing,  Derricks,  Tools,  etc. 

Ideal   Concrete  Machinery 

Company,  Limited 
WINDSOR  ONTARIO 


National  Iron  Works 

LIMITED 

Head  Office,  Works  and  Docks— TORONTO 

CAST  IRON  PIPE 

Every  Size  for  Water,  Gas,  Culvert  or  Sewer, 
Carried  in  Stock  at 

MONTREAL  -  TORONTO  -   PORT  ARTHUR 

LAKE  OR  RAIL  SHIPMENTS 
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Works  at  Walkerville,  Ontario 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


1 


VALVE-riYDRAliT  MANUFACTURERS 

WALKERVILLE,ONT. 


elalli< 

BuildinaiMateria 


Let  us  assist  you  to  make  money 
out  of 

Metallic  Ceilings  and  Walls 

Our  Re-Squared  Ceiling  Plates  lay 
quickly  and  straight — they  never  run 
askew.  They  are  stamped  on  steel 
dies  with  Machine-Cut  Beads  and  the 
joints  are  snug  and  neat.  The  labor 
you  save  in  laying  our  ceilings  makes  a 
nice  profit  in  itself. 

The  "Quality  House"  is  Safest— Think 
of  Safety  First 

The  Metallic  Roofing  Co. 

Limited 

Manufacturers  to  the  Trade 
TORONTO  and  WINNIPEG 


n 


wi[iiiWi:aiiyiWi<i<iii'im«KiMJ>» 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Winnipeg  Calgary 


Toronto  Montreal 


Limited 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT.  LIME.  AN'O  IIRICK 
Ceinent  -  delivered  in  5  barrel  lots,  $2.20  per  bbl. ; 
with  bans.  $-MiO;  car  lots.  $1,70  on  the  track. 
I'kBs..  $2.10. 

Lime-srey  44c.  while  60c  per  IHO  delivered 
in  not  less  than  1500  lb.  lots.  .\i  the  wavr 
house,  white  45c.  grey  39c. 

Brick — No.  1  dry  pressed  red  brick  $17 ;  biilT, 
$17  f,o.b.  the  job;  No.  2,  $14;  common  red 
stock  brick.  $11  to  $1^;  grey,  $11  to  $12; 
wire  cut  brick  tor  foundation  work,  $9  on 
the  cars,  delivered  $10;  "Tapestry"  brick,  im- 
ported, $25  to  $.35;  local  Rug,  $14;  sand  limc 
brick.  $7.60  f.o.b.  car  at  King  Edward  Siding; 
$0.5l>  f.o.b.  car  or  wagon  at  plant ;  $8.50  de- 
livered on  job.  Paving  brick.  No.  1,  $18  per 
M.  f.o.b.  West  Toronto;  No.  2,  $14;  paving 
blocks.  No.  1,  $24  per  M. ;  No.  2,  $18.  Sun 
Tex  face  brick,  $1G  to  $20  per  M. ;  Denison 
interfocking  hollow  tile,  $60  per  M.  Lots 
over  100,000,  $55. 

Concrete  brick  —  Quotations  f.  o.  b.  Toronto  :  — 
White  $52,  buff  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSireD  STONE,  S.\NU,  AND  C.KAVEI. 
Toronto  prices,  F.  O.  B.  Car : 
Crushed  stone— 2  in.,  $1.40;  1  in.,  $1.00;  in., 
$1.50;  rubble  stone,  in  car  lots,  $1.25  per  ton, 
f.o.b.  car. 

Sand— for  cement  or  brick  work,  SOc  per  ton, 
f.o.b.  Toronto. 

Gravel— Pit  run,  75c  to  S5c  per  ton  f.o.b.  Toronto ; 
.  recned,  $1  per  ton  f.o.b.  Toronto. 

LUMBER  (BUILDING  M.VTERIAL) 

loronto  prices  delivered. 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
$24;  18  ft.,  $25;  1-in.  Hemlock,  No.  1  $24; 
No.'l  Hemlock  decking  $24  to  $25;  No.  2 
Hemlock,  dimension  and  1  in.,  $20  to  $22. 

Pine— l-in.  by  4  in,  to  6-in.,  $30;  1-in.  by  8-in., 
32;  1-in.  by  lO  in.,  .$33;  1-in.  by  12-in.,  $33 
to  $35;  2-in.  by  4-in.  to  13  in.  white  pine, 
12  ft.  to  16  ft.  long,  $30  to  $35;  ^  by  6- 
and  10-in.  pine  shelving,  $33  to  $36;  %  by 
12-in.  pine  shclvifig,  $45;  No.  1  white  pine 
flooring,  $35;  No.  1  spruce  flooring,  $29;  No. 
1  pine  V.  or  beaded  sheeting,  $35;  No.  2 
ditto,  $32;  pine  trim  4-in.  casing,  $1.75  per 
100' ft. ;  5-in.  ditto,  $2;  8-in.  pine  base,  $2.75 
to  $3.25;  4-in.  pine,  window  stool,  .$2.70. 

Shingles— XXX  B.  C.  shingles  $.3.85;  N.  B.  extras 
$4;  N.  B.  clears  $.3.65;  No.  1  pine  lath  $6.00; 
No.  2  pine  lath  $5.10;  No.  1  spi-uce  lath  .$4.75. 

Dimension  Timber  (B.  C.  fir)— 10  x  14,  12  x  12, 
12  X  14,  14  X  14,  14  X  16,  $40;  10  x  16, 
12  X  16,  16  X  16,  14  X  18,  18  x  18,  20  x  20, 
S40..50;  12  X  18,  18  x  20,  $41.00;  10  x  18, 
12  X  20,  14  x  20,  16  x  20,  $42.00.  These 
prices  apply  to  32  ft.  lengths;  32  to  35  ft. 
$1.00  per  thousand  extra;  .36  to  40  ft.  $2.fK) 
per  thousand  extra. 

STEEL  AND  IRON 
Steel  and  Iron  Bars— $4.00  to  $6.00  base;  lwiste<l 

and  deformed,  $4.2.5  base. 
Shapes — Over  .35  lbs.  per  yd.,  $5.00  per  100  lbs. ; 

under  35  lbs.  per  yd.  $4.25  per  100  lbs. 
Plates— 12  ins.  and  under,  $5.00  per  100  lbs. ;  over 

12  ins.  and  under  .36  ins.,  $5.20  per  100  lbs.; 

.36  ins.  and  over,  $5.40  per  100  lbs.  Tank  and 

boiler  plates — 14  in.  and  oveV  and  under  .36 


ins.,  $4.-10;  ;U>  ins.  jind  over,  $4.90.  Gauge 
plates  Xos.  10,  12,  H,  .f  l.95  to  .$.'5.20  per  100 
lbs.  Black  .American  licsscnrcr  plates — 28 
gauge,  $1.75  lo  pl.'Xt  per  100  lbs. 

Flats — 7  in.  wiile  and  under,  $4.25  per  100  lbs. 

Extras — 1/lOc  per  lb.  extra  for  cutting  to  lenglli, 
for  plate  less  than  '/i  in.  thick,  for  angles 
less  than  0  in.  combined  legs  and  beams  and 
channels  under  0  ins.,  for  IS,  20,  aiad  24  in. 
beams;  1/lOc  to  %c  per  lb.  extra  for  all 
Bethlehem  sections. 

Galvanized  iron — 28  gauge  $7.00  to  $S.OU. 

Cast-iron  pipe— Standard  prices,  carload  lots, 
f.o.b.  Toronto:  4-in.  $38  per  net  ton;  6-in. 
and  up  lo  $37,  with  $1  extra  for  gas  pipe. 

SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.  fac- 
tory, 4-in.,  25c  per  ft. ;  0-in.,  40c  ft. ;  8-in., 
55c  ft.;  9-in.,  70c  ft.;  12-in.,  $1  ft.;  15-in., 
$1.40;  IS-in.,  $1.90  ft.;  20-in.,  $2.25  ft.;  24- 
in.,  $3.25  ft.;  less  74  per  cent.,  4-in  to  12-in., 
70  per  cent.,  15-in.  to  18-in.,  05  per  cent.,  20- 
iii.  to  24-in. 

PAINTS  AND  OILS 

White  lead  -ground  in  oil,  $14.80  per  lOU  lbs. 

Boiled  linseed  oil— in  bbls.,  $1.18  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  $1.15  per  gal. ;  red  lead, 
di  y,  .flO  per  100  lbs. ;  putty  in  bulk,  $4.50  per 
Ihs.  ;  in  100-lb.  drums,  $4.85;  putty  in 
25  11).  tins,  $5.25  per  100  lbs.;  steel  sash 
piUty  ill  25-lb.  tins,  $5.75  per  100  lbs.;  tur- 
pciitinc,  ill  bbls..  Sic  per  Imp.  gal.,  based 
on   soullicni  gauge. 

MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.30  steam  car  load  lots,  including  sacks 

Lime — Hydrated,  $15  per  ton;  lump,  $8. 

Brick— No.  1  pressed,  $18;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic.  No.  1,  $15;  red  rustic.  No.  2,  $13; 
buff  (smooth),  $21;  buff  (rough),  $20;  plastic 
$10. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 
.$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Montreal  (C.  P.  R.  terminals). 

CONCRETE  SEWER  PIPE 

Straight  pipes  (per  foot)  ;  not  reinforced.  S  in. 
2Gc. ;  9-in.  30c.  10-in.  34c;  12-in.  40c;  lo  in. 
60c;  18-in.  74c.  Reinforced,  lS-in.>90c;  21- 
in.  $1;  24-in.  $1.20;  30-in.  .$1.60;  36-in.  $2.40; 
42-:n.  .$3;  48-in.  $4.20. 
CRUSHED  STONE,  SAND,  AiND  GRAVEL 

Crushed  Stone— 2  in.,  $1.40;  J^  in.  $1.65;  J^-in., 
$1.75  per  ton,  delivered. 

Sand — 90c  per  ton,  car  load,  on  cars. 

Gravel  —$1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles — 3  in.  x  3  in.  and  up,  .$4.50;  1  in. 
X  1  in.  X  14  in.,  25c  extra ;  -34  in.  x  M  in. 
x  14  in-  50c  extra.  Boiler  plates — J4 
thick  and  thicker,  $5.50.  Circular  plates  • — 
Flange  quality,  36  in.  dimension  and  over, 
$5.75;  under  36  in.  dimension,  $6.00.  Beams 
and  channels — Under  85  lbs.  per  yd.,  $5.00; 
35  lbs.  per  yd.  and  over,  $4.75;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$0.50;  28  gauge,  $6.00  per  100  sq.  feet.  Cop- 
per bearing  sheets — Keystone  black,  28  U.  S. 
gauge,  $4.60  per  100  lbs.  nominal. 
SEWER  PIPE 

Straight  pipe  (per  foot) — 4-in.,  25c. ;  6-in.  40c. ; 
Sin.,  55c;  9-in.,  70c;  10-in.,  SOc;  12-in.,  $1 ; 
24-in.,  $.3.25.  Bends,  each  75c,  $1.20,  $2.20, 
$2.80,  $3.20,  $4.00,  $13.  Double  collar,  75c, 
$1,20,  $2.20,  $2.80,  .$3.20,  .$4.00,  $13.  Single 


branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.60, 
.$4.50,  $16.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  .$3.85,  .$4.90,  $5.50,  $8,  $26.  Y.  Pipe, 
2'A  ft.,  $2,  $3,  $4.12,  $5.25,  $6,  $8.50,  $27.1)0. 
Syphon,  $2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15, 
(12-in.)  Buchan  trap  cesspools,  double  sy- 
phon, running  trap  and  hand-hole  trap,  $2.25, 
$3.60,  $0.00,  $8.40,  .$9.60,  $15  (12-in.)  These 
prices  are  subject  to  a  discount  of  50  per 
cent,  for  less  than  car  load  lots  delivered,  and 
a  discount  of  from  62  per  cent,  to  70  per 
cent,  for  car  load  lots  f.o.b.  Montreal. 

SUNDRIES 

Hard  wall  plaster — $13  per  ton.  Plaster  of  Paris 
$2.65  per  bbl.  Rope— Best  Manilla,  25>^c 
basis  per  pound;  British  Manilla,  21c  basis; 
sisal  rope,  20c  basis ;  lath  yarn,  20c.  Boiled 
linseed  oil — in  barrels,  $1.16  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  barrels,  $1.13}/^  per  gal. 


WINNIPEG  PRICES  . 

CEMENT,  LIME,  AND  BRICK 
Cement — Delivered  in  5-bbl.   lots,  $2.60;   in  car 

load  lots,  $2.20.    Bags  10  cents  extra. 
Lime — Grey,  34  cents  per  bushel ;  white,  32  cents. 

Kelly  Island  lime  $2.10  per  200  Ibs.^ 
Brick — No.   1  dry  pressed,   red   and  buff,  $35; 
common  red  stock,  $25 ;  common  grey  stock, 
$12 ;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  .$52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
34-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  ejctra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite— IH  and  2-in.,  $2.65;  -54 -in.  and 
1-in.,  $2.90;  M-in.  and  dust,  $3.20. 

'  LUMBER   (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fii",  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  .$46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24 

Dimension  Timber  (No.  1  pine,  spruce,-  tamarac, 
fir  or  cedar)— 8  x  S,  8  x  10,  10  x  10,  10  x 
12,  12  x  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
0  X  10,  6  X  12,  8  X  12,  $39 ;  10  x  16,  12  x  16, 
16  x  16,  14  X  IS,  16  X  18,  18  x  18,  20  x  20, 
$40 ;  6  X  14,  8  x  14,  12  x  18,  18  x  20,  $42 ;  6 
X  16,  6  X  18,  6  X  20,  8  x  16,  8  x  18,  8  x  20, 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

Pine — 1-in.  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.  5^ -in.  ditto,  $4.40;  8-in.  pine  base,  $0i 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  hand- 
sawn,  $7. 

STEEL  AND  IRON 
Steel — Round   bars,   $3.35  per  100  lbs. ;  square 
twisted,  $4  per  100  lbs. ;  channels  and  angles, 
$4.25 ;  beams,  $4 ;  plates,  $5  per  100  lbs. 
Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  ton. 

(Continued  on  page  ?,4) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Wareheute  Stocks : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM,  ONT. 


Sale*  Office*  : 

SYDNEY.  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


For  Lining  Tunnels,  Fireproof  in  g 
Steel,  Repairing  Concrete,  Etc. 

^ — ^  The 
^EMENT • lUN 


Made  in  Canada 

Two  striking  features  of  using  the  Ce- 
ment Gun  are  its  simplicity  and  economy. 
Then  there  is  the  greater  advantage  of 
the  dense  homogeneous  weather  and  wa- 
terproof coating  that  is  obtained  only 
with  the  Cement  Gun  and  its  product 
Gunite. 

It  has  many  uses. 

The  Cement  Gun  can  be  purchased  out- 
right from  us  and  used  by  anyone  as  it  is 
not  a  restricted  article. 


Lining  Illinois  Central  Railway  Tunnel. 


The  Cement  Gun  Company,  Inc.,  Allentown,  Pa. 


A.  R.  ROBERTS, 
727  Traders  Bank  Building,  TORONTO.  ONT. 


TAYLOR  ENGINEERING  CO.. 
Credit  Foncier  Building.  VANCOUVER,  B.  C. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATfelRIALS— continued. 


(ContiiturJ  fioin  page  Si< 

SKWKR  IMI'E 
iewet  Pipe  Wliolcsale  piices  f.o.l>.  Winnipeg, 
pel  f«..  a  in..  «  cents;  4  in.,  U  ciiits;  5  in.. 
lU  cenl»;  «  in.,  18J4  cents;  S  in..  30  cents; 
U  in".,  ;»  cents;  10  in.,  40  cents;  V2  in.,  5(1 
cents;  IS  in.,  75  cents;  IS  in.,  $1,00;  20  in., 
*1  24  in  ,  $"-'.tH>. 

Sl'NURlKS 

Hard  Wall  Plaster  I'nsandcd,  $13  per  ton;  saml 
cil,  $T.r>0.  ileliveied  on  job.  Plaster  of  Paris, 
$15.00  per  ton;  Hammer  liranil.  $3.75  I'ci 
l.t.l.,  in  bags  $ir>.0(>. 

I'.M.MS  .\Nl)  OILS 
Paints  and  Oils— White  lead,  ground  in  oil.  $11.50 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  OS 
cents  per  ga\. :  raw  liiist-ed  oil,  in  bbls.,  05 
cents  per  gal.;  dry  red  lead,  $10.00  per  lOo 
lbs.;  putty  in  bulk.  $3.25  per  bbl. ;  putty  in 
25-lb.  tins,  $3.75;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
l.ct    gal..  $3.10. 


VANCOUVER  PRICES 

I'KM  i:\  1  .  I.IMi:.  .\X1)  liRfCK 
Cement— Grey  Portland,  $2.45  per  bbl  f.o.b.  ware- 
house, sacks  extra;  Keens  cement,  $32  per 
ton. -sacks  extra;  tine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superline,  white,  .$9..'50  per  bbl.  ; 
white  Portland  cement,  $2.45  per  bbl.  of  ."i.jO 
lbs.,  sacks  10c   extra,   f.o.b.  Voncouver. 

Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivereil. 
Brick    (Mmmon  red  brick,  $11.50  to  $13.00  f.o.b. 


warehoi'isu;  $10.50  to  $13.00  in  car  luls  f.o.l), 
N'ancouver;  pressed  red  brick,  $oO  f.o.b.  wliarf 
\  ancoiivcr ;  pressed  bufT  brick  $40  at  ware- 
lionse  ;  $33  in  car  lots;  tapestry  brick,  $45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings; lire  iM-ick,  .$.35  in  car  lots,  .$40  in  ware- 
house; lire  clay,  $12  lu'i   Ion  in  c;n  lols. 

-S.XND  ANM)  GK.W  Kl. 
Sand     lirick  and  plaster  sand  $1.85  per  cu.  yd. 
I.o.b.  blinkers. 

Gravel  -$2.00  per  yard  delivered. 
I'rices  of  stone  are  still  open. 

I.UMHER   (BUILDING  M.\TERI.\L- 
N'ancouvcr  prices  f.o.b.  mills: 

Timber  (B.  C.  fir — all  sizes  up  lo  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  lo  $13;  sizes  from 
1(>  X  10  lo  20.  S  X  20,  .$13  to  $15  squares. 

Common  fir.  cedar,  hemlock  and  spruce — small 
dimensions,  up  lo  20  feet,  $12;  22  to  .32  feet, 
$14;  boards  and  sliiiilap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $.30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  .$25;  No.  1  XXX  B.  C.  shingles. 
$2.1(1;   lir  lalh,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse : 
Steel — (round  and  square  bars)  $3.25  base;  twist- 
ed and  deformed,  $.3.2.5  base ;  structural  sec- 
tions, .$.5.00  to  .$5.25. 

Galvanized  iron — 28  gauge.  $11. -jU  |i(.-r  KX)  IIis. 
Corrugated  iron — 20  gauge,  (i,  7  and  S  ft.  sheets 
$7.10  ,  5,  0  an. I   10  ft    vlirrts.  .fT.!'.".  per  s,|uai<-. 

Black  steel  shni^,  L'(  :.;:ium-.  $i;.(io  pii  Km 
lbs. 


Steel  angles — .$4.50  to  $5.00  per  100  lbs.,  depend- 
ing on  size,  quantity  and  specifications. 

Steel  channels,  beams  and  plates — .$4.75  to  $5.31 
per  100  lbs.,  depending  on  size,  quantity  and 
si)ecifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices  f.o.b.  warehouse : 
4-in.,  12^c.  per  ft. ;  6-in.,  21c  ft. ;  8-in.,  30c 
ft.;  10-in.,  40c  ft.;  12-in.,  50c  ft,;  15-in., 
$1.05  ft.;  18-in.,  $1.25  ft;  20-in.,  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15. (JO  in  car  lots  f.o.b.  Van- 
couver,  bags  extra. 

Hydrated  lime — $14.00  in  car  lots. 

Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 

Finishing  Plaster — $18.00  per  ton,  sacks  extra. 

Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,  Manilla,  full  coil,  16c  basis ;  2nd  grade, 
14j4c  basis;  sisal  rope,  X2%c  basis. 

PAINTS  AND  OILS 
Mixed  Paint— Per  gal.  .$2.75  to  $3.25. 
White  lead— Ground  in  oil,  $15.40  per  100  11)S. 
Boiled  linseed  oil — In  bbls.,  $1.40  per  gal.  of  9 
lbs. 

Raw  linseed  oil — In  bbls.,  $1.38  per  gal. ;  red 
lead,  dry,  $14.00  to  .$15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb. 
tins,  .$4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters.  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 


Frl>niary  N,  I'.U 
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Concrete  Bonding 
Locker*  for  Clothes 
Iron  Stairways 

Enquiries  solicited. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


We  are  in  a  position  to  make 
Immediate  Delivery 


of  all  kinds  of 


STEEL 
CASTINGS 

100  lbs.  and  heavier 


Send  us  your  next  order 

Dominion  Steel 

Foundry  Co.,  Limited 

HAMILTON        «      H  ONTARIO 


BITUNAMEL 

Unsurpaued  (or  waterproofing  foundations  and  pravaat- 
ing  nut  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 

Montreal  TORONTO  Winnipeg 


CANADIAN 
CHICAGO  BRIDGE  &  IRON 


CO. 


Limited 


BRIDGEBURG.  ONTARIO 
Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"  Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:— 
Bridg.burg,  Ontario,  130  Janet  Street 

Chicago,  Illinois,  2014  Old  Colony  Bldg 
York,  N.  Y.,  30  Church  Street 


Nev 


Built  for  C.P.R.  Montreal    Chicago,  111. 


re.nvllle.  Pa. 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water  supply  outfits  of  every 
description 

CORRESPONDENCE  SOLICITED 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manutacturera  under  Canadian  and  U,  S.  Letter.  Patent 

Toronto      -  Canada 
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Civil 

Electric  al 
Mechanical 


Directory  of  Engineers 


Chipman  &c  Power 

Civil  Eng'ineers 

TORONTO  WINNIPEG 

Willit    chipman.      Geo.    H.  I'ower. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


tl.  J.  Gri:>wold, 

Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head  Office  and  Laboratories, 
318   Lagauchetiere  St.   West,  Montreal. 
HR.WCH  OFFICES: 
■_'4  .-Xdelaide  Street  East,  Toronto. 
"(I7  I'nion  Trust   Ituilding,  Winnipeg. 

CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL.  SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND  INSPECTION  OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
REPORTS 
Represented  at  New  "k  ork,  Pittsburgh  and 
CHicaRo;  Glasgow  and  London.  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and'track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 

Head  Office  MONTR FAI 

.ad  Main   Laboratorie.:    IWVll  1  IVCAl. 

Brarch    Offices    and    Laboratories — 
TORONTO,  WINNIPEG,  EDMONTON, 
VANCOUVER   and   NEW  GLASGOW 


Contractors 

Special 

Interests 


HADDIN  &  MILES 

LIMITED 

(Formerly  The  John  Gait  EnsineeringCo.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 


WINNIPEG 


CALGARY 


R.  S.  &  W.  S.  LEA 

Con'ultinjr  Engineers 

Water  Suppy.  Sewerage  and  Drainage  ;  Water 

I'uritication;  Disp().sal  of  Sewage  and  Refuse  ; 

Water  Power  Developments  and  Power  Plants. 
Reports,  Dc;s  gns  Supervision  of  Construction 
Nrw  Birki  Bid);.  Telpphone 

M    NTKEAi.P.Q.  Uptown  783 


FRANK  .BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  East,  -  TORONTO 


Kobert  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Charles  Warnock 
Jai.  W.  Moffat. 


Robert  W.  Hunt  &  Co. 

Limittd 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories : 
McGill  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 


Cut 


Stone 
SAND 


T.  A.  Morrison  &  Co.,  ^"^jtAURT';^' 


Keid  &  orowQ  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  s'ock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Officeaad  ^t-k^-Si  <!:>olanade  E,  TORONTO 

Phones -Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG..  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitration^,  Investigations,  Valuations, 
Reports,  etc. 


Milton   Hersey  Co.,  Ltd. 

Engineers,  Chrmist*,  Intpector* 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


PATENTS 


StcUKtD  OR  OUR 
FtES  RETURNED 

Being  next  door  to  the  Patent  Office,  wc 
liave  personal  interviews  with  Examiners, 
llius  earlier  allowance  of  your  Patents.  Wf 
have  access  to  all  Records  and  solicit  the 
husiness  of  Manufacturers,  Enpineers,  and 
others  who  realize  the  aavisahility  of  hav 
ing  their  Patent  business  transacted  by 
Experts        Send  for  our    Booklet,  etc 

HAROLD  C.  SHIPMAN  &  CO. 
Patent  Attorneys  Ottawi,  Canada 


Reg. 


LIMITEO  I 
CONTBACTINS 
CNCINEERS 

MONTREAL 


BUILDIMGWORK. 
LARGE  OR  SHALL. 
RECEIVES  OUR 
BEST  ATTENTION 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


Geo.  M.  Miller  &  Co. 

Architects 
Toronto  Genera!  Trust  Building  TORONTO 
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Forges 


Sturtevant  "Down  Draft" 
Forge  with  hood  —  Also 
supplied  without  hood  — 
Draft  supplied  hy  Sturte- 
vant Fans. 


Small  Sturtevant  Forse 
with  hand-operated  blower 
and  overhead  smoke  Iiood. 
Also  supr>lied  for  belt  drive. 


Sturtevant  Forges  are  supplied 
in  all  sizes  and  to  meet  all  re- 
quirements. On  the  small 
sizes  the  blower  is  propelled 
either  by  a  geared  crank  wheel, 
by  a  handle  or  by  belt. 

The  larger  sizes  each  receive 
blast  from  a  Sturtevant  inde- 
pendent forge  blower,  or  a  large 
blower  is  installed  to  supply 
all  the  forges. 

Write  for  complete  details  regarding 
forges    and    forge  blowers. 
Good  deliveries  possible 

B.  F.  Sturtevant  Company 

of  Canada,  Limited 


Gait,  Ontario 


Mantreal 


Toronto 


Winnipeg 


Vancouver 


ELEVATED 

STEEL  TANKS 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  in 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special  de- 
signs for  Municipal, 
Railway  and  Indus- 
trial service. 

Catalogue  No.  15 
sent  upon  request. 


Three  Riven,  Quebec 
Wayagamack  Pulp  and  Papar 

Co.,  Ltd. 
50,000  gallons.     149  feet  to  top 
120,000     "         100  feet  to  top 


Pittsburgh-Des  Moines  Steel  Co 

Pittsburgh,  Pa.  New  York  City  Dallaa,  Texai 

B46  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San   Francisco,  Cal.,  Monadnock  Bldg. 
Havana,  Cuba— Room  65,  Nova  Scotia  Bank  Bldg. 
Canadian  Kepresentatives :  F.  H.  Hopkins  &  Co.,  Montreal,  Que. 

Des-Moines  Bridge  and  Iron  Co. 

Dfs   Moines.   Iowa.  ftSR  Tuttle  Street 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:     1139  SHAW  STREET 
Main  Structural  Shop:  130  ft.  x  400  ft. 

Area  of  Grounds:  Ten  Acres 

Capacity:  18,000  Tons  Aanually 

Wc  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES  : 

Office  and  Works:  Hillcrest  1614-l«lt-l«lt 
Private  txchang*  connecting  all  dapartmtmt* 


T  H  I'    CON  T  R  A  CT   R  1£  CO  R  D 


KilunaiN   11.  1>J1 


Canadian  Forge   Shop  Outfits 


This  shows  forge  blower  and  exhaust 
fan  combined  and  motor  driven. 

A  specially  designed  unit  with  no 
bearing  except  in  the  motor,  no  belt 
to  wear  out,  and  using  the  minimum 
power. 

We  design  pressure  blowers  and  ven- 
tilating fans  for  special  conditions 
and  for  all  purposes. 

Send  for  a  Catalogue — Dept.  12. 


Canadian  Blower  and  Forge  Company,  Limited 

KITCHENER,  ONTARIO 

(Formerly  Berlin) 

ST.  JOHN  TORONTO  MONTREAL  WINNIPEG  VANCOUVER 

Portable  Forges,  Stationary  Forges,  Drills,  Punches  and  Shears,  Anvils,  Blowers  and 
Exhausters,  Heating,  Ventilating  and  Drying  Apparatus. 


Mueller  Tapping  Machine 


BY  an  entirely  new  feature,  found  only  in  our  machine 
you  can  tap  water  mains  under  pressure  with  very  little 
exertion.  We  have  sold  hundreds  of  these  machines 
to  corporations  and  private  companies  all  over  Canada  and 
every  machine  has  given  the  best  satisfaction.  We  might 
refer  you  to  users  in  your  part  of  the  country,  if  you  are  in- 
terested. 

We  also  make  a  complete  line  of  waterworks,  gas 
works,  and  plumbing  brass  goods.  All  tested  under  200, 
lbs.  hydraulic  pressure  and  fully  guaranteed. 


H.  Mueller  Mfg.  Co.,  Limited 


SARNIA 


ONTARIO 
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CAST  STONE  BLOCKS 

The  Most  Satisfactory  Building  Material 


Take  advantage  of  this  paying  manufacturing  business. 
You  can  control  the  cement  block  business  in  your  district  1)y 
using  our  machinery.  The  Cast  Stone  Block  System  enables 
you  to  cut  down  production  costs  ;  gives  you  a  business  pro- 
tected by  Canadian  patents;  makes  it  possible,  for  you  to  in- 
crease your  manufacturing  volume ;  opens  new  possibilities 
for  a  better  building  material ;  creates  satisfied  customers  and 
starts  you  on  the  road  to  a  new  prosperit}'  that  will  be  as  per- 
manent as  the  pure  granite  veneered  block  itself.  Send  to- 
day for  our  illustrated  catalogue  and  complete  details. 


Granite  Veneer  Facing 


Cast  Stone  Block  &  Machine  Co.,  Ltd. 


298  Howard  Avenue 


WINDSOR,  ONT. 


Send  50c  for  sample  16 
inch  block:  This  will  give 
you  a  good  idea  of  the 
finished  article  you  can 
manufacture. 
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Why  Import  WIRE  ROPE 

When  We  Can  Supply  Your  Needs?  ^ 

Have  You  Seen  Our 
"AUTOWLINE"? 


INEXPENSIVE 


DURABLE 


The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL  TORONTO  WINNIPEG 


Hand  and  Power  Pumps 


for 


Light,  Medium  and  Heavy  Service 


Our  Pumps  Give  the 
Most  for  the  Money 


Derricks 


for  General  Hoisting 
and  Bucket  Operation 


We  Satisfy  Our  Customers 

DELIVERY 


lit 


MATERIAL 


WORKMANSHIP 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 
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NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks  :— TORONTO 


Every  size  of  Cast  Iron  Pipe  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 


Lake  or  Rail  Shipments     MONTREAL,  TORONTO  and  PORT  ARTHUR 


Report  by  Mr.  Pearse  on  Big  Peterboro  Fire 
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CONCRETE   FOR  PERMANENCE 


A  HADLV  RUTTED  OLD-STYLE  ROAD 


The  Rutted  Road  Has  Got  To  Go 


E\  EKY  rock  and  rut  in  an  old-fash- 
ioned road  is  an  obstacle  to  the  pro- 
gress of  Canada.  It  represents  waste 
of  taxpayers'  road  money.  It  increases 
the  cost  of  farm  products.  It  causes  un- 
necessary and  e.xi)ensi\e  wear  and  tear 


upon  vehicles.  It  wastes  time — and  time 
is  also  money. 

It  is  becoming"  recognized  by  engineers 
as  a  back-number  afTair — a  folljr  from  an 
investment  standpoint — a  thing  to  be 
avoided. 


Our  Highways  Must  Be  Paved  With  Concrete 


It  is  now  common  knowledge  that  a 
highway  paved  with  concrete  has  no 
projecting  stones  to  damage  vehicles; 
no  muddy  ruts  to  delay  traffic;  no 
dust  to  annoy  travellers;  that  it  reduces 
the  cost  of  transporting  farm  products, 
thus  lowering  their  cost  to  the  consumer. 
It  is  the  modern  permanent  road.  Con- 
crete as  road  pa\ement  is  coming  into 
universal  use.  as  fast  as  people  can  learn 
of  its  advantages. 

To  hasten  the  day  when  all  our  highways 
shall  be  properly  paved,  it  is  important 
that  the  men  who  know  should  tell  of 
their  great  superiority  on  every  possible 
occasion.    The  people  need  the  facts  on 


this  Ijig  subject  of  Good  Roads  —  and 
you  can  tell  them.  To  make  it  the 
easier  for  you  drive  home  the  argu- 
ment for  Concrete,  we  have  ready  to 
send  you  a  few  interesting  books,  packed 
full  of  valuable  information.  These  will 
be  sent  to  anyone  who  asks  for 
tliem.  You'll  tind  they  throw  new  light 
on  tlie  subject,  present  facts  new  even  to 
tliose  who  are  already  convinced  that 
"Concrete  makes  the  only  real  road." 
Write  for  them — address 

Canada  Cement  Company 

Limited 

5  Herald  Building,  Montreal 


A  PERFECTLY  CROWNED  CONCRETE  ROAD 
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Sewer  Pipe  and  Sewer  Block 

for  Storm  and  Sanitary  Sewers. 

EFFICIENCY  and  PERMANENCE 

are  best  secured  by  the  use  of 
Most  Easily  Tested   —   VITRIFIED  CLAY  —   No  Deception  Possible 


Left  cut  shows  "MIMICO"  Segment  Block  being  used  in  36  inch  sewer  in  a  20  foot  cut.    This  is  a  splendid  piece 
of  construction  and  is  now  neariag  completion  on  Lake  Shore  Road,  Mimico.    Right  cut  shows  a  small  section 
of  sewer  built  from  same  block  and  covered  with  only  six  inches  of  cinders. 

BUILT  FOR  STRENGTH  — AND  IT  HAS  STRENGTH 
Write  for  information  and  prices  to 


The  Ontario  Sewer  Pipe  Co.,  Ltd.,  Mimico,  Ont. 
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^BEATTY" 

Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years*  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 


Work  of  this  kind  calls  for  ,  ependability— "Beatty"  Hoists  furnish  it. 


H.E.  PLANT  1790  St.  James  Street,  Montreal,  Que. 

E.  LEONARD  &  SONS  St.  John,  N.  B. 


— Agents— 


ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

KKLLY-POWELL.  LTD  McArthur  Bldg.  Winnipeg.  Man. 


LONDON  Batch  Mixers 

London  Batch  Mixers  cost  less  because  they  will  run  for 
years  without  repairs,  or  break-downs.  They  produce  more  Con- 
crete, they  make  better  concrete  and  do  it  in  less  time.  These 
features  mean  clear  profits  to  the  Contractor  instead  of  loss. 

Every  Mixer  Sold  Sell*  Ten  More.     Nearly  2000  Now  in  Use. 
Made  in  all  sizes  from      yd.  \o  2)4  yd.  Batch.    Get  prices  now  before 

starting  on  the  next  job. 


London  Batch  Mixer 

LONDON  BULL  DOG  BATCH  MIXER 
A  Small  Batch  Mixer  for  Small  Contract  Work. 

6  cu.  ft.  Batch,  50  cu.  yds.  per  day.    Can  be  operated  with 

less  men  than  any  other  Mixer.    Pays  for  itself  in  15 

days'   use.     Every  contractor  with  small  jobs 

should  own  a  Bull  Dog  Batch  Mixer.    Send  for 

Catalogue  No.  1  B. 

We  make  23  different  sizes  and  styles  of  Concrete  Mixers  also 
a  full  line  of  Concrete  Machinery  and  Cement  Working  Tools. 


London  Bull  Dog  Batch  Mixer. 


London  Concrete  Machinery  Co.,  Limited,       London,  Ont. 

Branches  and  Agencies  in  every  large  city  in  Canada. 
WORLD'S  LARGEST  MANUFACTURERS  OF  CONCRETE  MACHINERY  AND  CEMENT  WORKING  TOOLS- 
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^  For  more  than  half  a  century  we  have 
been  manufacturing  rubber  goods  of  every 
description.  We  have  learned  to  know 
*^what's  what"  in  rubber  goods  for  the 
Contractor  and  Builder  and  can  satisfy 
every  demand  from  whatever  source  it 
may  come. 

^  No  matter  what  the  rubber  need  may 
be,  you  are  guaranteed  reliable  quality 
when  it  bears  the  mark  or  brand  of  the 
Dominion  Rubber  System. 

^  Back  of  all  is  the  attention  we  give  to 
prompt  and  satisfactory  deliveries.  In 
that  respect  you  have  a  service  that  is  not 
equalled  within  your  reach. 

Put  us  to  the  test.    Write  our  nearest  branch  and 
see  how  we  aim  to  please  and  serve  the  trade. 


Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office :  Montreal,  P.  Q. 

Branches  at  Halifax,  St.  John,  Quebec,  Ottawa,  Toronto, 
Hamilton,  Brantford.  London,  Kitchener.  North  Bay,  Fort 
William,  Winnipeg,  Brandon,  Regina,  Saskatoon,  Edmonton, 
Calgary,  Vancouver  and  Victoria. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  headings; 
quarter  page,  six  headings;  half  page,  twelve     headings;    full      page,    twenty-four  headings. 


Air  Compressors 

C«n.   ingcrsoll-Kintl  Co.,  Ltd. 

AlumiDium 

Spiclniann  Agencies  Kegd. 

Air  Hoist* 

Laii^diiin  IrjgersoU-Rand  Co. 
Noiilicrn  Crane  Woiks 

Architectural  Iron  Works 

Canada  Wiic  &  Iron  Goods  Co. 
McCicgor  &  Mclniyre 

Architectural  Terra  Cotta 

Toronto  Plate  Glass  Inip'Ig.  Co. 

Ash  Hoists 

Gillis  &  Geoghegan 

Asphalt 

Asphalt  &  Supply  Company 

Auto  Cranes 

Uyers  Machine  Co.,  John  F. 

Blast  Hole  Drills 

Hopkins  &  Co.,  F.  H. 

Blowers  and  Compressors 

Canadian  illower  and  Forge  Co. 
Can.  Ingersoll  Kand  Co.,  Ltd. 
Sheldons  Limited         ,  j    n  p 
Sturlevant  Co.  of  Can.,  Ltd.,  ii.  r. 

Boilers 

Beaity  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  llenlhorn 

McUougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boiler  Inspection 

Trades  and   Labor   Branch,  De- 
partment of  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Bricks 
Sun  Brick  Company 

Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 

Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co.  , 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 
Structural  Steel  Company 

Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 

Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


Casements  , 

Trussed  Concrete  Steel  Co. 

Cedar 

B.  C.  Lumber  Commissioner. 

Cement 

Alfred  Rogers,  Limited 
Biilnell  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement  Gun 

Cement  Gun  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co. 
Paterson  Mfg.  Company 

Centrifugal  Pumps 

Boving  Hydraulic  &  Engineering 

Company 
Canadian  Ingersoll  Rand  Co. 

Chemists 

Canadian  Irispeclion  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 

Armstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  &  Machine  Co. 
Ideal  Concrete  Ma'cliinery  Co. 
London  Concrete  Machinery  Co. 

Concrete  Chimneys 

Pelletier  &  Fils,  Edouard 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Mussens  Limited 


Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

Gray  Construction  Co.,  John  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors*  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

Sturlevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  IngersoU-Rand  Co.,  Ltd. 


Corrugated  Iron 

Metallic  Roofing  Company 
Pedlar  People  Limited 


Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 


Crushed  Stone  and  Granite 

Canada  Crushed  Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Hagersville  Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 


Crushers  (Stone  and  Rock) 
Goodwin  .Rarsby  &  Company 
London  Concrete  Machinery  Co. 
Mussens  Limited 


Culverts 

Pedlar  People 

Cutting  and  Welding  Plants 
Prest-O-Lite  Company,  Inc. 

Damp  Proof  Coating 

Paterson  Mfg.  Company 


Derricks  and  Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern  Crane  Works 

Douglas  Fir 

B.  C.  Lumber  Commissioner 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 


Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 


Dump  Cars,  Wheels,  etc. 
Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsli  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 


Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturlevant  Co.  of  Can.,  Ltd.,  B.  F. 


Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Pans 

Sturlevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 

Gent  &  Company 

Electric  Light  Systems 
Lister  &  Company,  R.  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Northern  Crane  Works 
Turnbull  Elevator  Company 

Enamelled  Brick 

Atinerican  Enamelled  Brick  & 
Tile  Company 


Engines 

Canadian  Blower  and  Forge  Co 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
Lister  &  Company,  R.  A. 
McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 
Heller  &  Brightly 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B  F. 


Ferro-Concrete  Chimneys 
Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  S) 
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Burlington  Steel 
Co.,  Ltd. 

Hamilton,  Canada 

STEEL  BARS 

For 

Concrete  Reinforcing 

Rounds,  Flats,  Plain  Squares, 
Twisted  Squares 

We   furnish   Rail  Carbon  Steel  Bars 

minimum  Elastic  Limit,  50,000  lbs.  per 
Square  Inch,  in  strict!  accordance  with 
''American  Society  of  Testing  Materials," 

specification. 

Increased  Physical  Properties  of  our 
product  allow  use  of  less  Tonnage. 

Bars  bent  to  shape  for  BeamSy 
StirrupSy  Etc. 

Prompt  Shipment 
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Flooring  Materials 

ArmitronK  Cork  Company 

Fuel  Economiicrs 

Sturtevant  Co.  ol  Can.,  Ltd..  B.  F. 

Forjea 

Canadian  Blower  and  Forge  Co. 
Sheldon!  l  imited 

Gas  Engines 

Goold,  Shapley  &  Muir  Co. 
Ulster  &  Company,  R.  A. 

Gasoline  Engines 

Boving  Hydraulic  &  Engineering 

Company 
Goold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Ontario  Wind  Engine  &  Pump 

Company 

Claia 

Luxfer  Prism  Company 

Toronto  Plate  Glass  Imp'tg  Co. 

Governors 

Boving  Hydraulic  &  Engineering 
Company 

Hammer  Drills 

Canadian  IngersoU-Rand  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Heat  Insulating  Materials 
Armstrong  Cork  Company 


High  Pressure  Pipe  Lines 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Hoists,  Electric 
Northern  Crane  Works 

Hoisting  Apparatus 
Beatfy  &  Sons,  M. 
Can.idian  IngersolI  Rand  Co. 
C.illis  S:  Geoghegan 
Goold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Henthorn 
Mussens  Limited 
Northern  Crane  Works 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
Gartshore-Thompson    Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 

Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 
National  Steel  Car  Co. 


Interior  Finish  and  Doors 
Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 

Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 
Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 

Motor  Trucks 

National  Steel  Car  Company 


Oil  Tanks 

Boving  Hydraulic  &  Engineering 

Company 

Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co. 

Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Paints  and  Varnishes 

Brandram-Henderson  Co. 
Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 

Patents 

■Shipman,  Harold  C. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  &  Wood) 
Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore  Thomson  Pipe  Co. 
National  Iron  Works 

Pipe  and  Boiler  Coverings 
Dominion  Paint  Works  ^ 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


THE  BYERS  AUTO-CRANE 

UNLOADS  CARS-EXCAVATES-DRIVES  PILES 
A  Lighter,  Simpler,  Cheaper,  Locomotive  Crane 


Photograph  shows  Auto- 
Crane  owned  by  Bate-Mc- 
Mahon  Co..  Ottawa,  On- 
tario. This  machine  exca- 
vated for  Administrative 
Buildings  and  unloaded 
cars  at  Camp  Borden,  On- 
tario. 

Write  us  for  detailed  in- 
formation and  photos  of 
applications  of  the  Auto- 
Crane.  Tell  us  your  dig- 
ging and  unloading  pro- 
blems. 


Also  mannfactarers  of  Steam,  Gasoline  and  Electric  Hoisting  Engines,  Derrick  Irons, 
Sheaves,  Blocks,  Material  Elevators,  etc. 

THE  JOHN  F.  BYERS  MACHINE  CO.,  5,0.0?™. Ravenna,  Ohio 
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THE  leader  in  every  industry,  to  maintain  his  lead  must 
safeguard  the  quality  of  his  products. — Rigid  inspection 
and  careful  supervision  are  important  factors. — To  products 
of  iron  and  steel  this  principle  applies  with  tremendous 
force. —  It  means  safety,  security  and  stability. —  We  safe- 
guard the  quality  of  our  products,  believing  quality  will  be 
recognized  long  after  the  price  is  forgotten. 


OUR  customers  must  be  served.  One  of  the  dominating 
factors  in  any  successful  business  is  Service. —  We 
succeed  only  through  the  good  will  and  good  wish  of  the 
people  we  serve. — This  thought  permeates  our  entire  Organ- 
ization, from  the  President  down. — Our  employees  feel  the 
sense  of  responsibility  this  principle  implies  ;  and  each  one 
directs  his  efforts  to  maintain  the  high  standard  of  service 
we  aim  to  render. 


THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON        -        -  MONTREAL 
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Pencili  (L«ad) 

Amciican  l.cad  Pencil  Company 

Perforated  MetaU 

Canada  Wire  &  lion  Goods  Co. 

Pile  Driving  Machinery 
Beany  &  Sons.  M. 
Canadian   Ingersoll  Rand  Co. 
Hopkins  &  Company.  F.  H. 
Marsh  &  Henthorn,  Limited 

Pipe  Fittings  and  FlanKCS 

Piltsburgh    Valve.    Foundry  & 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  M. 

Planing  Mill  Exhausters 

Canadian  Hlower  and  Forge  Co. 

Sheldons  Limited 

Sturlevant  Co.  of  Can.,  Ltd.,  B.  F. 

Plaster 

Britnell  &  Company 

Plug  Drillers 

Canadian  Ingersoll  Rand  Co. 

Pneumatic  Machinery 

Canadian  Ingersoll  Rand  Co. 

Power  Engines 

Roving  Hydraulic  &  Engineering 

Company 
Inglis  Company,  John 


Pumps  and  Pumping  Machinery 
American  Well  Woiks 
Beatty  &  Sons.  M. 
Roving  Hydraulic  &  Engineering 

Company 
Can,idian  Blower  and  Forge  Co. 
Cat\adian  Ingersoll  Rand  Co. 
Cook,  A.  n. 
riarling  Bros. 

Hopkins  &•  Company,  F.  H. 
Inglis  Company,  lohn 
McHougall  Caledonian  Iron  Wks. 
Ontario   Wind    Engine    &  Pump 

Company 
Walerous  Engine  Works  Co. 

Quarry  Machinery 

Canadian    IngersoII  Rand  Co. 
Hopkins  S:  Company,  F.  H. 
Goodwin,  Barsliy  &  Company 

Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
Dominion  Iron  &  Wrecking  Co. 
Gartsliore,  .Tolin  T. 
Hopkins   &   Company,   F.  H. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Reinforcements.  Concrete  &  Steel 

Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 


Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Road  Machinery 

Hopkins  &  Company,  F.  H. 
Waterous  Engine  Works  Co. 

Roofing  Material 

Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 

Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 
Rogers  Supply  Company 

Scrap  Iron 

Dominion  Iron  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  &  Company 

Sewer  Pipe 

Britnell  &  Company  _ 
Canada   Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartsliore  Thomson  Pipe  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National   Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 

Shingles 

B.  C.  Lumber  Commissioner 

Shovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Spruce 

B.  C.  Lumber  Commissioner 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continued  on  page  14) 
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Crushed  Stone  for  Macadam  Roads 


Macadam  Roads 
must  be  built 
of  a 

TOUGH 
STONE 

that  will  cement 
WE  HAVE  IT. 


The  Hagersville  Contracting  Company,  Limited 

HAGERSVILLE,  ONT. 
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 

^  


i      'New  Glasgow.RS. 
and  St.  Joiws.KQ. 


f 

Town  and  City  Sewers 

ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of  sewer  material. 
Pipe  of  our  manufacture  have  been  used  in  practically  every  city  in  Canada.  Highly 
glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some  attractive 
prices.    We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :    St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 
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SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  lnanu^actu^ed  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Copingr 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co. 

(Tlie  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


FOR  SALE 

1—85  ton  Marion  Steam  Shovel 
1 -Model  60  " 
1    Model  50  " 
1- Model  31  " 

5  Porter  Dinkeys  25  ton  Standard 
Gauge 

60  K.  &  J.  6  yard  Dump  Cars 


W.  FRASER 

83  Craig  St.  West 

MONTREAL 


The  Maritime  Bridge 

Company,  Umited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


Angles 


44—0"  X  'iyi' 
20—6"  X  'iyi' 
29—6"  K  S'A' 


H"  —60' 
11/16"— 60' 
ii"  —60' 


Flange  Quality  Steel 
Circles 


Bars 


20—  8"  X  !4"    —30'  0" 

20—10"  X  'A"    —30'  0" 

20—10"  X  5/16"— 30'  0" 

10—11"  X  5/16"— 20'  0" 

9—  8"  X  Va"    —30'  0" 

2—10"  X  9/16"— 22'  0" 


10—36" 
9—14" 
7—48" 

1—  44" 
5-^8" 

2—  61" 

1—  64" 

2- ^8" 
2—61" 
1—67" 


3/8" 

3/8" 

3/8" 

7/16" 

7/16" 

7/16" 

7/16" 

1/2" 

1/2" 

1/2" 


10—  1" 
19—1^' 

15—  l/i' 

2  2" 

7—2" 

16—  2^4' 
25-2!// 

4—3" 

11—  3^2  ' 
17^" 
10—4" 

1-4'A' 

4—5" 

9—5" 


X  1" 
X  154' 
X  IVz' 
X  2" 
X  2" 
X  2H' 
X  2/j' 
X  4" 
X  4" 
X  4" 
X  4" 
X  S'A' 
X  3" 
X  4" 


Tees 

1/8" 
1/4" 
1/4" 
1/4" 
5/16' 
5/16' 
3/8" 
3/8" 
3/8" 
3/8" 
1/2" 
7/16' 
1/2" 
1/2" 


24—12" 
74—15" 


—25'  0" 

—25'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—30'  0" 

—50'  0" 

—50'  0" 

—50'  0" 

—50'  0" 

—40'  0" 

—50'  0" 

—50'  0" 


4—2-11/16 
1—211/16 
1—4 

2^-1/16 

1—4-1/8 

1—4-1/16 

1^-1/16 

1^-1/16 

7—5 

1—5 

1—5-1/16 
1—5-1/16 
3—5 
1—5 


Channels 

30  lb —60'  0" 
33  lb— 36'  lOH" 

'Zees 

X  3  X  3/8  -^8' 
X  3  X  3/8  —  8' 
X  3  -1/16  X  1/4  —25' 
X  3-1/8  X  5/16—23' 
X  3-3/16  X  3/8  —11' 
X  3-1/16  X  1/2  —40' 
X  3-1/16  X  1/2  —41' 
X  3-1/16  X  1/2  —11' 
X  3-1/4  X  5/16—60' 
X  3-1/4  X  5/16—15' 
X  3-5/16  X  3/8  —50' 
X  3-5/16  X  3/8  —44' 
X  3-1/4  X  1/2  —50' 
X  3-1/4    X  1/2  —14' 


Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices : 


Transportation  Bldg.,  MONTREAL 


Quebec 


St.  John  N.B. 
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ECONOMY 


If  you  are  contemplating  Sidewalks,  Curbs  or  Concrete  Roads,  investi- 
gate the  Heltzel*'  Steel  Forms,  now  used  by  up-to-date  contractors 
and  municipalities. 


MUSSENS  UNITED 


MONTREAL 

WINNIPEG 

VANCOUVER 


QUEBEC— Pruneau  &  Co. 
TORONTO  -H.  TurnbuU  &  Co. 
COBALT  -H.  L.  Usborne 


TO  INVESTORS 


THOSE  WHO,  FROM  TIME  TO  TIME,  HAVE 
FUNDS  REQUIRING  INVESTMENT 
MAY  PURCHASE  AT  PAR 


DOMINION  OF  CANADA  DEBENTURE  STOCK 


IN  SUMS  OF  $500,  OR  ANY  MULTIPLE  THEREOF 


Principal  repayable  1st  October,  1919. 

Interest  payable  half-yearly,  1st  April  and  Ist  October  by 
cheque  (free  of  exchange  at  any  chartered  Bank  in  Canada)  at 
the  rate  of  five  per  cent  per  annum  from  the  date  of  purchase. 

Holders  of  this  stock  will  have  the  privilege  of  surrendering 
at  par  and  accrued  interest,  as  the  equivalent  of  cash,  in  pay- 
ment of  any  allotment  made  under  any  future  war  loan  issue  in 
Canada  other  than  an  issue  of  Treasury  Bills  or  other  like  short 
date  security. 

Proceeds  of  this  stock  are  for  war  purposes  only. 

A  commission  of  one-quarter  of  one  per  cent  will  be  allowed 
to  recognized  bond  and  stock  brokers  on  allotments  made  in 
respect  of  appUcations  for  this  stock  which  bear  their  stamp. 

For  application  forms  apply  to  the  Deputy  Minister  of 
Finance,  Ottawa. 

DEPARTMENT  OF  FINANCE.  OTTAWA 
OCTOBER  7th,  1916. 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  ia  unexcelled  and  our  price*  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market 
Office-M  4515-M  451«      Resldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


WOODEN  PIPE 


\yire  wound  wood  stave  pipe,  2  in.  to  24  in.  diameter.  Con- 
tinuous  wood   stave  pipe,   any   diameter  required. 

CANADIAN  PIPE  CO.,  LIMITED 


Establiihed  1904 


New  Factory  Erected  1910 


E<|ui|)ped  with  the  most  up-to-date  macliinery.  Every 
macliine  driven  by  a  separate  electric  motor.  Satisfaction 
Guaranteed 

Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 
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Steel 

Burlington   Steel  Company 
Uominion  Iron  &  Wrecking  Co. 
Hopkins  &  Company,  F.  H. 
Steel  Company  of  Can.,  Ltd. 

Steel  Bars 

Burlington  Steel  Company 
Pominion  Iron  &   Steel  Co. 
Hopkins  &  Company,  F.  H. 
Steel  Company  of  Canada,  Ltd. 

Steel  Castings 

Dominion  Steel  Foundry  Co. 

Steel  Pipe 
Can.  Chicago  Bridge  &  Iron  Wks. 

Steel  Plate  Construction 

Waterous  Engine  Works  Co. 


Stone 

Britnell  &  Company 
Hagersville  Contracting  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 


Structural  Iron  and  Steel 
Burlington  Steel  Compan^ 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoi  nes  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 

Iron  Works 
Structural  Steel  Company 

Surveyors'  Instruments 
Heller  &  Brightly 


Swinging  Gears 

Dakc  Engine  Compat\y 

Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  Iron  Co. 
Gould,  Shaplcy  &  Muir  Co. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
Mackinnon,  Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 

Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &  Geoghegan 

Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
;  Goold,  Shapley  &  Muir  Co. 

Tractors 

Lister  &  Company,  R.  A. 

Turnbuckles 

Canadian  Billings  &  Spencer 
Limited 


Valves 

Canada  Iron  Foundries 
Gartshore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvily  &  Sons,  T. 
Pittsburgh    Valve,   Foundry  & 

Construction  Company 
Dunlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Tiffin  Wagon  Company 

Water  Level  Apparatus  . 
Gent  &  Company 


Waterproofing 

Paterson  Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 

Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest-O-Lite  Company,  Inc. 

Welding  and  Cutting  Plants 
Prest-O-Lite    Company,  Inc. 

Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford   Wheelbarrow  Co. 


White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 


Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


Test  This  Trio 

They  represent  items  small  in  themselves  but  very  important  as 
preservatives  of  expensive  construction. 


B-H 

Concrete  Floor  Paint 

Sinks  into  the  floor  while  giving 
the  surface  a  lustrous  cover 
that  is  hygienic,  withstanding 
oil,  grease  and  dirt  as  well 
as  hard  wear.  Obtainable  in 
four  colors,  flat  or  glossy  finish. 


B-H 

Concrete  Proofing 

Quite  colorless,  darkening  the 
surface  like  water.  Hardens 
as  does  the  base  itself,  of 
which  it  becomes  an  integral 
part.  Resists  chemical  action, 
so  detrimental  to  ordinary 
mixtures. 


B-H 

Waterproof  Stains 

This  stain  seeps  into  the  sur- 
face, and  does  not  partially 
obscure  it,  as  the  pigments 
used  for  tinting  are  ground 
extra  fine.  Besides  being 
water  and  oil  proof,  it  has  a 
desirable  velvety  finish.  In 
any  of  eight  colors. 


Made  by  a  house  with  a  reputation  for  Quality  Products  and  guaranteed  to 
give  satisfactory  service,,    Wilt^  for  booklets  giving  full  particulars. 
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Heart  Shape  Mixers 

(Made  in  Canada) 
Noted  for  rapid  and  thor- 
ougli  mixing  of  concrete. 
Guaranteed  to  do  the 
work.  1917  Models  now 
ready  with  all  latest  im- 
provements that  brains 
can  devise. 

Write  for  Catalog  I?  and 
Special  Offers. 


Reputation 
of   over  5,000 
used  in  Canada 


Improved  Concrete  Machinery 

(Made  in  Canada) 
Crusliers,  Rolls,  Brick,  Block,  Tile  Machines,  Hoists,  Mixers,  Road 
Pavers,  Screens,  Dump  Cars,  etc.     Full  line  of  Contractors'  Ma- 
chinery and  Builders'  Supplies,  etc. 

Hoists 

(Made  in  Canada) 

Equipped  with 
Gas,  Steam  or 
Electric  Power. 
Mounted  on  trucks 
or  skids. 

We  can  save  you 
money  on  your 
Hoisting  Outfit. 
Write  for  oin- 
Special  Offers. 

WETTLAUFER  BROS.,  LIMITED 

178  Spadina  Ave.,  TORONTO,  ONT. 

B  ranches— Montreal,  Halifax,  Vancouver,  Winnipeg 


EXPANSION 

vJOINX 


The  ideal  joint  for  every 
need.  Equally  effective  and 
economical  in  time,  labor, 
and  expense,  whether  the 
job  be  street  work,  road 
building,  or  concrete  con- 
struction. 

Elastite  consists  of  a  heavy  body  of  special  as- 
phalt compound  between  two  layers  of  high-grade 
asphalt  felt.  Comes  to  the  job  in  strips  ready  for 
use.  Eliminates  entirely  the  old  method  of  pouring 
the  joint  and  then  returning  to  remove  spacing 
strips.    Expands  or  contracts  with  the  road  material. 

Thousands  of  feet  of  Elastite  have  been  used  by 
the  State  Highway  Departments  of  New  York,  Penn- 
sylvania, and  Ohio.  Both  the  Lincoln  and  Dixie 
Highways  are  protected  for  many  miles  by  Elastite 
Joint. 

We  will  take  pleasure  in  furnishing 
you,  on  request,  complete  information 
relative  to  the  use  of  Elastite  on  any  job. 

ELASTITE  DEPARTMENT 

The  Philip  Carey  Company 

TORONTO  MONTREAL 


To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE       -  ONTARIO 

Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 


N.  B.  The  adjoining  illustration  shows  a  line  of  42-in.  pipe 
In  a  trench  ready  for  fiUingr. 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Al'i  .ua  L  tuiclU   I  111. I  Li'liili.illN    .")  1 

American  Lcail  I'encil  Conii>aii> 

Aiiu-rivraii  \\  i-ll  W  orks  . .  •">"> 

Anuliio   Liiniti-d    t'>i> 

ArnistronK  Cork  Company    M 

Asphalt  aiul  Supply  Company    li- 

\«lt  &  Wiborp  Company    j'J 

Haines  &  l'cckt)vci 

Uarhcr.  Frank    00 

llcatty  &  Sons,  Limited,  M   4 

Hiack  lUiildinK  Supply  Company.   ..  :>7 

IMair  Company,  IJ   21 

HovinK  Hydraulic  and  Eniiinocriiiy 

Company    52 

Urandram-Hendcrson  Company  ....  14 

Hritnell  Company,  Limited    53 

lUirlin.uttin  Steel  Company   7 

Uycrs  Machine  Company,  John  1'.  ..  8 

Canada  Cement  Company   2 

Canada  Crushed  Stone  Cori)oration  11 

Canada  Iron  Foundries,  Limited....  5:! 

Canada  W  ire  and  Iron  Goods  Co.  . .  5'.) 

Canadian  Billings  &  Spencer   20 

Canadian  Blower  and  Forge  Co.  ...  G2 
Canadian  Chicago  Bridge  and  Iron 

Company    59 

Canadian  Consolidated  Rubber  Co..  5 

Canadian  Ingersoll-Rand  Company.  6:i 
Canadian    Inspection   and  Testing 

Laboratories   •  CO 

Canadian  Office  Scliool  Furniture  Co. 

Canadian  Pipe  Company,  Ltd   13 

Canadian  Surety  Company   4G 

Carey  Company,  Philip    15 

Carter  W  hite  Lead   

Cast  Stone  Block  and  Machine  Co... 

Cement  Gun  Company   

Chipman  &  Power   00 

Conduits  Company,  Ltd   59 

Cook,  A.  D   52 

Crushed  Stone.  Ltd   13 

Dake  Engine  Company   

Darling  Brothers   

Dennis  Wire  and  Iron  Company  ...  50 

DesMoines  Bridge  and  Iron  Works,  til 

Dominion  Concrete  Company   1.5 

Dominion  Engineering  and  Inspec- 
tion Company    60 

Dominion  Iron  and  Steel  Company.  .57 

Dominion  Iron  and  Wrecking  Co.  .  .  12 

Dominion  Paint  Works   


Dominuiu  Sewer  I'ipe  Company  ...  12 

Dominion  Wire  Rope  Company  ...  04 
Diuilop  Tire  ami  Rubber  Compauy.. 

Fxeter  Maiiulaclurini;  Company  ... 

I'oster,  W  .  L   20 

b'oundation  Compan\-    48 

Fraser,  \W   12 

Gartshore,  John  J   50 

Gartshore-Thompson  J'ipe  and  b'oun- 

dry  Company    51 

Gent  Company   

Gillis  &  Geoghegan    57 

Goold,  Shapley  &  Muir  Company  .  .  59 

Gray  Construction  Co.,  John  V  

Iladdin  &  Miles    00 

Hagcrsville  Contracting  Company..  10 

Hamilton  &  Toronto  Sewer  Pipe  Co.  21 

Heller  &  Brightly    54 

Hopkins  &  Co.,  F.  H  '   04 

Hunt  &  Co.,  Robert  W   GO 

Ideal  Concrete  Machinery  Company 

Inglis  Company,  John    47 

Kerr  Engine  Company,  Ltd   55 

Lea,  R.  S.  &  W.  S   GO 

Lister.  R.  A  

London  Concrete  Machinery  Co.  ...  4 

Luxfcr  Prism  Company  

Lyman  Tube  and  Supply  Company  . 

MacKinnon  Holmes  &  Co  

Manitoba  Bridge  W^orks  Company.. 

Maritime  Bridge  W^orks  Company  ..  12 

Marsh  &  Henthorn,  Ltd   51 

McAvity  &  Sons,  T  

McDougall  Caledonian  Iron  Works 

Company    58 

McGregor  &  Mclntyre    61 

Meaford  Wheelbarrow  Company  . .  . 

Miller  &  Co.,  George  M   00 

Milton  Hersey  Company   00 

Morrison  &  Co.,  T.  A   60 

Mueller  Manufacturing  Company,  H. 

Musscns  Limited    13 

National  Iron  Works    1 


Neptune  Meter  Company    51 

Noble,  Clarence  W   50 

Northern  Crane  Works    52 

Nova  Scotia  Steel  and  Coal  Company 

Ormsby  Company,  A.  B  

Ontario  Sewer  Pipe  Company    3 

Ontario  Wind  Engine  and  Pump  Co.  55 

Pacific  Coast  Pipe  Company    51 

Paterson  Manufacturing  Company  . .  4'.t 

Pedlar  People    19 

Pittsburg-DesMoines  Steel  Company  01 

Pontifex,  Bryan    60 

Power  &  Son    60 

Prest-O-Lite  Company   

Quinlan  &  I'iobertson    52 

Reid  &  Brown  Structural  Steel  and 

Iron  Works    60 

Ric-wiL  Underground  Pipe  Cover- 
ing Company   54 

Rogers  Limited,  Alfred   

Rogers  &  Co.,  F  

Rogers  Supply  Compny   

Sheldons  Limited   59 

Shipman  &  Co.,  Harold  C   60 

Standard  Clay  Products  Limited  ...  11 
Standard  Underground  Cable  Co.  of 

Canada    53 

Stark  Rolling  Mill  Company    18 

Steel  Company  of  Canada,  Ltd   9 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F. 


Toronto' Plate  Glass  Importing  Co. 
Trades  and  Labor  Branch  Depart- 
ment of  Public  Works    61 

Trussed  Concrete  Steel  Companj'...  (>1 
Turnbull  Elevator  Company   


Vancouver  Wood  Pipe  and  Tank  Co.  54 


Waterous  Engine  Works  Company..  20 

Wells  &  Gray,  Limited    17 

W'^ettlaufcr  Brothers    i.'. 

Wynne-Rol)erts,  R.  O   (U) 


Our  advertisers  represent  the  most  pro^essive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterprise 
init  enough  to  spend  money  and  time  to  iet  in  touch  with  you. 
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WELLS  AND  GRAY,  LIMITED 

ENGINEERS  AND  CONTRACTORS 


Our  Record  with  one  firm : 

In  1910  we  built  one  three-storey  building  90'  x  70'  for  the 
Ford  Motor  Car  Co.  of  Canada,  Limited,  at  a  cost  of  $35,000.00. 

In  191 1  we  built  one  building  200'  x  75'  four  storeys,  also  an 
office  building  125'  x  40'  two  storeys,  also  a  heat  treat  building 
150'  x  40'  at  a  total  cost  of  $140,000.00. 

In  1912  we  built  one  building  500'  x  75'  four  storeys,  also  a 
power  house  50'  x  40',  also  an  extension  to  heat  treat  building 
150'  X  40'  at  a  total  cost  of  $270,000.00. 

In  1913  we  built  an  addition  to  power  house,  also  addition  to 
heat  treat  building  about  130'  x  80'  at  a  total  cost  of  $60,000.00. 

In  1614  we  built  a  service  building  at  London,  Ont.,  120'  x 
100'  three  storeys,  also  six  storey  factory  and  office  building  at 
Ford,  Ont  ,  200'  x  190'  at  a  total  cost  of  $390,000.00. 

In  1915  we  built  an  extension  to  machine  shop  700'  x  45',  also 
engineered  a  building  in  Winnipeg  175'  x  125'  five  storeys  at  a  total 
cost  of  $290,000.00. 

In  1916  we  built  an  extension  to  power  house,  also  an  exten- 
sion 700'  X  70'  to  machine  shop,  also  a  concrete  retaining  wall  200 
feet  long  at  a  total  cost  of  $160,000.00. 

In  6  years  we  have  had  repeat  orders  from  the  Ford  Motor  Co, 
to  the  amount  of  $1,345,000.00. 

For  Estimates  and  Information  of  all  kinds  address 


WELLS  AND  GRAY,  LIMITED 

Branch  Office:  247  Confederation  Life  Bldg. 

Bank  of  Commerce  Bldg.,  'Tr\n  r^-KJ'T^r\ 

WINDSOR,  ONT.  I  UKUIN  1  U 


18 


THE   CONTRACT  RECORD 


February  21,  1917 


Reducing    Culvert   Maintenance   Expense   and  Trouble 


GET  a  culvert  that  is  easy  to  ship,  transport, 
install,  remove  (if  necessary)  low  in  cost, 
low  in  maintenance,  extremely  durable,  and 
strong.     That  is  the  economical  culvert. 

The  corrugated  nestable  culvert  is  low  in  cost, 
strong,  non-cracking,  easy  to  ship,  transport, 
install,  and  remove.  However,  durability  and 
low  maintenance  expense  are  essential  also  and 
are  only  procured  by  specifying  the  corrugated 
nestable  culvert  to  be  made  of  Corrosion-re- 
sisting Toncan  Metal  Sheets. 

Consider  a  culvert  imbedded  in  alkali-laden 
soil,  or  partially  submerged  in  salt  water,  to- 


gether with  a  constant  flow  of  impure  water 
through  it.  Then  consider  the  expansion  and 
contraction  caused  by  freezing,  the  strain  due 
to  pressure  of  the  soil  in  a  deep  fill,  or  the 
vibration  caused  by  traffic  above  in  a  shallow 
fill. 

A  culvert  that  will  withstand  these  severe 
tests  is  the  culvert  to  use..  Such  a  culvert  is 
the  Nestable  Corrugated  Culvert,  made  from 
Toncan  Metal  Corrosion-resisting  Sheets. 

Prominent  railroads  everywhere  are  using  Ton- 
can  Metal  Corrugated  Nestable  Culverts. 


84  ft.  Nestable  Toncan  Metal 
CorruE'ated  Culvert,  ready  to 
ship.     Note  space  economy. 


THE  PEDLAR  PEOPLE  LTD.,  OSHAWA,  ONTARIO 

Makers    of    Toncan    Metal    Corrugated    Nestable  Culverts 

THE  STARK  ROLLING  MILL  CO.,  CANTON,  OHIO 

Sole    Makers    of   Toncan    Metal   C  o  r  r  o  si  on  -  R  e  s  i  s  t  i  n  g  Sheets 

CORRUGATED  NESTABLE  CULVERTS 

Resist  Corrosion 
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Fine  Buildings  Must 
Be  Fine  Throughout 


Each  i)art,  however  small,  is  selected  witii  the  ut- 
most care.  Not  only  must  it  have  a  definite  and  im- 
Iiortant  service  to  perform.  It  must  perform  it  in  a 
manner  unapproached  by  other  methods. 

That  is  why  Pedlar's  Metal  Corner  Beads  are  finding 
increasing-  favor  with  contractors  and  builders  who  pride 


themselves  on  the  enduring  beauty  of  their  handiwork. 
To  their  way  of  thinking  a  bruised  or  cracked  plastered 
corner  or  crumbling  arch  angle  is  as  poor  a  recommen- 
dation of  their  ability  as  it  is  an  expensive  condition  for 
any  owner  to  maintain.  One  imperative  requirement  of 
every  modern  building  is 


Pedlar's    Perfect    Corner  Bead. 


Pedlar's    Bull-nose    Corner    Bead.    Short  Flange. 


Pedlar's  Bull-nose  Corner  Bead,  Long  Flange. 


Pedlar's  Universal  Corner  Bead. 


Pedlar's  National  Corner  Bead. 


HLin 


SHEET 
METAL 


Permanent  neatness  is  assured  for  all 
obtrusive  plastered  corners,  arches,  and 
angles.  Grips  the  plaster  in  i)osition  as  well 
as  preventing  bruises  and  cracks.  Their 
straight,  rigid  construction  insures  a  perfect 
alignment.    The  ease  with  which  they  can 


Pedlar's  Metal  Base 
Screed 

Essential  as  a  protection  against  separation  at 
joint  between  wall  and  base  finish.  Used  at  base 
board  line  in  connection  with  Pedlar's  Metal  Lath 
and  Tile.  Cracking  and  disintegration  is  made 
impossible.    Write  for  full  particulars. 


be  adapted  to  any  building  condition  and  re(iuirement  is  a  point  you 
will  ])articularly  appreciate. 

Pedlar's  Metal  Corner  Beads  are  made  in  r>  styles,  as  illustrated 
above.  Supplied  in  galvanized  stock,  in  lengths  of  4,  5,  0,  7,  S,  i) 
and  10  feet.  Clips  supplied  with  "Universal"  and  "National"  Cor- 
ner Beads.  None  required  with  "Perfect"  Bead.  "Pedlar"  Beads 
can  be  made  to  conform  to  any  arch.  Write  u.s  to-day  for  full  par- 
ticulars and  prices. 


The  Pedlar  People  Limited 

(Established  1861) 

Executive  Offices  and  Factories 
OSHAWA,  ONT. 

Branches— Montreal,  Ottawa,  Toronto,  London,  Winnipeg,  Vancouver 
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Rush  Construction 

Means 

Carbic  Flare  Lights 

Speed  Up  Your  Construction  Work  by  the  Aid  of 
These  Powerful  Lights 

2000  Candle  Power  of  Pure  White  Light  WHEN  YOU  WANT  IT  and 

WHERE  YOU  WANT  IT 


No  Delays 


It's  on  the  Job  in  a  Minute 


Let  the  Carbic  Light  save  these  minutes  for  you 
Economy  in  Lighting  Means  Money  in  Your  Pocket 

Light  on  That  Big  Job  is  Free  for  the  Asking.     Do  Not 
Hesitate  to  Write  or  Wire  for  a  Light  Strictly  on 
Trial     No  Obligation  to  You 

CARBIC   SHIPPED  PROMPTLY   if  you  desire  to  keep  the  Light 


W.  L.  FOSTER 


8  Lombard  Street        -         TORONTO,  CANADA 

Western  Agents— Kelly  Powell,  Limited,  Winnipeg,  Man. 
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While  our  Production  is  Slightly  Curtailed 
Our  Efficiency  has  Greatly  Increased 

These  are  trying  times  for  the  Canadian  manufacturer,  with  a 
rising  market  on  every  article  going  into  the  making  of  his  goods. 
There  is  one  way  of  partly  offsetting  these  conditions,  and  that  is 
l)y  increasing  one's  efficiency — namely,  produce  more  goods  in  the 
same  number  of  hours.  Economize  on  the  little  things.  Be  satis- 
fied with  small  profits.  This  we  have  done,  and  to-day  our  prices  on 

Vitrified  Salt  Glazed  Sewer  Pipe 

will  surprise  you.  We  are  running  our  plant  right  now  making  up 
a  stock  for  spring  delivery.  We  coiild  not  afford  to  lower  the 
(luality  of  our  product,  as  our  goods  are  too  well  known  and  are 
needed  for  a  most  particular  purpose. 

You  can  rely  on  this  organization  to  produce  only  the  best. 
We  assure  you  our  prices  will  be  as  low  as  is  possible  to  make 
them.    Our  deliveries  will,  as  usual,  be  luompt. 

The  Hamilton  &  Toronto  Sewer  Pipe  Co. 

Limited 

HAMILTON  and  TORONTO 


Why  not  buy  the 
proven  article? 


Blair  Concrete  Pipe 


We  use  only  the  finest 
grade  materials  in  all  our 
work.  Clean,  sharp  sand 
and  hig-h-grade  cement. 
Gravel  sorted  and  crushed 
in  our  own  plant.  After 
thorough  mixing,  the  con- 
crete is  power  tamped,  to 
ensure  great  density.  Pipe 
is  then  allowed  to  set  for 
72  hours  in  vaporizing 
chambers,  with  automatic 
sprinklers,  giving  the  pipe 
great  hardness.  We  make 
large  sizes  of  pipe  in  our 
portable  plant  at  the  place 
where  they  will  be  used. 
Wc  also  have  a,  special 
feature  in  our  continuous 
reinforced  concrete  pipe. 

Write  to-day  for  further 
details  and  prices. 


B.  Blair  Company,  Limited 


WOODSTOCK 


ONTARIO 
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Standard  Turnbuckles 


Made  in  Canada 
All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 


Limited 

Welland,  Ontario 


WATEROUS 


SPLIT 
BASE 


PUMPS 


¥  For  Industrial  Service 

Waterous  Pumps  are  built  in  sizes  up  to 
14-inch  discharge  opening,  with  capa- 
city of  from  120  to  7,000  gallons  per 
minute. 

In  Horizontal  and 
Vertical  Types 

Built  for  belt,  motor  or  engine  drive 

They  will  handle  foaming,  non-foam- 
ing and  precipitating  liquids,  pulp  stuff 
and  water  containing  up  to  20  per  cent, 
suspended  matter. 

SPECIAL  FEATURES— Split  bronze, 
packing  glands,  reversible  barrel  and 
runners,  extra  large  bearings.  Great 
strength  and  simplicity  distinguish 
these  pumps.    No  matter  what  kind  of 

work  you  are  doing  we  have  the  right  pump  and  the  best  pump  for  tmbing  the  foundation.  This  is  of  great  benefit  when  pump 
your  work  concrete  or  when  the  suction  flange  is  placed  close 

CATALOGUE  ON  REQUEST  No.  200. 


NOTICE  THE  SPLIT  BASE ! 

.This  is  a  special  Waterous  feature.  It  permits  the  work- 
ing parts  to  be  lifted  bodily  from  the  base  without  dis- 


to  a  wall  where  access  is  difficult. 


The  Waterous  Engine  Works  Co.,  Limited,  Brantford,  Canada 


February  21,  1917 
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Preparing  for  Peace  Opportunities 

IT  is  jxirticularly  ^ratifyin^-  to  note  the  organization 
that  is  taking-  place  in  Canada  to  mobilize  our 
human  and  material  resources  for  a  better  prose 
cution  of  the  war.  Late  as  we  may  have  been  lo 
tealize  the  seriousness  of  the  situation,  and  however 
delinquent  our  efiforls  may  have  ap])cared,  it  can,  at 
least,  be  said  that  our  endeavors  are  increasint^,  and 
that  we  are  daily  endeavoring-  to  so  comport  ourselves 
as  befits  us  for  the  task  that  has  I)een  thrust  upon  us. 
From  our  point  of  view,  it  is  particularly  gratifying  to 
observe  that  the  engineers  of  Canada  are,  almost  to  a 
man,  placing^  themselves  at  the  disposal  of  the  govern- 
mental authorities,  prepared  to  undertake  any  work 
in  their  line  that  they  may  be  called  upon  to  perform. 
The  favor  with  which  such  schemes  as  the  Joint  Com- 
mittees of  Technical  Organizations  have  been  met  in 
the  various  provinces  offers  ample  testimony  that 
Canadian  technically-trained  men  are  prepared  to  ac- 


cept any  opportunity  for  patriotic  service.  And  that 
there  is  such  need  for  patriotic  service  needs  no  argu- 
ment. Many  are  the  problems  before  civil  and  mili- 
tary authorities  that  require  expert  and  technical  ad- 
vice, a  solution  of  which  can  most  readily  be  obtained 
when  the  men  who  can  solve  them  are  at  the  state's 
service. 

*      *  * 

This  is  but  one  particular  example  of  the  work  of 
organization  and  mobilization  and  preparedness  that 
might  be  performed.  The  statement  that  the  war  must 
be  won  at  all  costs  is  true  enough,  but  that  is  not  all. 
The  war  will  end,  whether  in  one  month  or  fifty 
months,  and  the  prospect  then,  if  we  do  not  prepare  for 
it  now,  will  not  be  a  happv  one.  It  is  a  grim  spectre 
of  very  substantial  proportions  which  no  man  can  af- 
ford to  ignore.  We  have  frequentlv  heard  of  the  de- 
moralization and  paralysis  that  will  make  problems 
more  difficult  than  those  the  war  has  produced,  but 
little  progress  has  as  yet  been  made  to  prepare  for 
these.  All  efforts  seem  to  have  been  expended  on  see- 
ing the  war  through  first,  without  giving  much  thought 
to  the  aftermath. 

Many  of  these  conditions  will  have  to  be  met  bv  an 
economic  rather  than  an  engineerincf  solution.  There 
is  one  matter  in  particular  that  will  reqtiire  all  our 
skill  and  which  Avill  offer  a  wide  field  for  all  our  re- 
.sources  and  abilities.  At  the  close  of  the  war,  and 
perhaps  even  before  it.  vast  construction  and  recon- 
struction work  will  be  demanded  in  the  territories  de- 
vastated by  the  war.  This  will  ])e  one  of  the  first  mat- 
ters to  be  adi'iisted  after  cessation  of  hostilities,  and 
3^et,  so  far,  very  little  preparation  has  been  made  to 
meet  these  circumstances.  The  people  in  the  United 
States  are  talkine  about  the  share  they  will  have  in 
this  Avork  of  rebuildine.  but  surely  the  Allies  will  at- 
tend, as  much  as  possible,  to  these  little  matters  among 
themselves,  and  Canada  should  have  a  considerable 
part  to  play.  Canadian  plant,  methods,  desi£rns,  and 
execution  will  have  wide  opportunity  in  this  work. 
TTowever,  though  there  is  this  scope  for  the  exercise  of 
Canadian  skill  and  the  tise  of  Canadian  material,  no 
firm  and  no  contractor  seems  to  have  been  willing  to 
stake  very  much,  as  yet,  upon  formulatinp-  a  scheme  to 
make  use  of  his  resources.  So  urgent  will  be  the  need 
of  steel,  concrete,  wood,  glass,  sewers,  pipes,  etc.,  and 
the  fabrication  and  erection  of  these,  that  every  con- 
tractor who  wishes  to  share  in  its  activities  and  re- 
wards should  lose  no  time  in  formine  connections,  sur- 
veying the  ground,  and  preparing  plant  for  such  work 
as  he  wishes  to  execute. 

* '     *  * 

The  opportunities  here  offered  are  chiefly  open  to 
experienced  contractors  who  are  able  to  command  con- 
siderable capital.  Large  amounts  of  money  will  be 
needed,  and  the  capitalists  must  be  interested.  The 
.smaller  contractors  will  probably  have  as  big  an  open- 
ing by  executing  sub-contracts,  while  they  will  be  left 
to  continue  the  smaller  delayed  works  of  this  country, 
while  the  larger  concerns  are  operating  in  Europe.  If 
contractors  and  builders  wish  to  participate  in  this 
business  now  is  the  time  to  organize — not  when  it  is 
too  late  and  the  opportunity  has  been  taken  up  by  other 
interests.  Preparation  now  will  be  half  the  battle,  and 
by  making  due  readiness  at  the  present  there  will  be 
for  Canadian  contractors  steady  and  vigorous  con- 
struction operations,  with  permanent  business  and  re- 
liable profits. 
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Steel  Development  Needed  at  the  Coast 

Til    lapul  rMciiMuii  ul  r.riiisli  (.'oluinl)ia  inaiiii 
lai^luri-s  is  hiin^inj;  iiilo  i^roator  prinuiuoiUH- 
llu-  sore  haiulii-ap  im|)osc(l  as  a  result  of  llu' 
slecl  iiulustr\   heinj;  as  vi-l  iiiuK'\ elopod.  do- 
spile  the  fact  lliat  immense  supplie-^  of  irmi  uro  exist 
at  manv  points  aloujn  tlie  enasl.  as  well  as  in  the  inler- 
Jor.    Several  attempts  ha\e  hecu  maile  to  iniliatr  llir 
imliistrv  in  a  small  \va\  .  but   what   i'^  rei|iiire(l  is  a 
smelter  emnpanv,  wilii  snfticienl  ra])ilal  in  mi(Urlal<e 
the  maniilaeture  of  steel  products  that  unw  lia\  e  in  he 
imported  at  heax  v  expense.    Sueli  an  iiulu>ir\  wmild 
he  al>le  t»i  snppl\-  raw  material  lor  main  allied  indiis 
tries  and  lead  to  l-iastern  lirms  estahlishini^  hraiu  h  lar 
lories  at  N'anciuiver  ami  X'ieloi  ia. 

At  a  recent  nieetini;  ol'  \  icioiia  Hoard  ol  Trade  the 
steel  ipiestion  was  taken  up  h\  I  )a\  id  Miluc.  uiauaj^er 
of  the  Aetna  Iron  and  Steel  (."onii)an\.  which  is  estab- 
lishint^  a  small  i)laut  at  the  capital.    Mr.  Miluc  said: 

"It  Hritish  Columbia  can.  1)\  building  up  the  siuelt- 
in.i;  (.if  scrap  iron,  lay  the  loiindatiou  for  manufacturing 
from  pit^'  iron,  she  will  I'stablisli  for  herself  a  ])erman- 
ent  indnstrv  that  will  brini^  to  her  untold  wealth.  .\t 
present  there  is  an  enoi'uioiis  dciuand  lor  steel  to  make 
shells,  and.  if  we  ouK  had  our  \  a>t  reso^l"ce^  ol  irou 
]iroperlv  utilized,  we  would  ha\c  steel  eiioULih  to  han- 
dle so  manv  contracts  in  \  ictoiia  that  half  our  men 
and  women  would  be  wcirkiuiLi-  in  munitiou  factories. 
The  reason  we  ha\e  not  ^^ot  the  orders  is  a  i)erfectly 
natnral  one.  for  the  British  ( lox  ernnicut  must  ])ractice 
economy  in  the  hnyiny  of  ammunition  as  much  as  it 
must  in  everv  other  work.  The  shells  mauufactured 
here  are  made  from  iron  that  is  sent  here  from  the 
F.ast.  With  the  hi^h  rates  of  traiis]:)ortaliou,  it  is  only 
natnral  that  l^ritish  Columbia  cannot  fairly  compete 
with  the  manufacturers  o{  the  East,  who  have  the  iron 
at  their  doors.  The  r>ritish  (iovernment  is  not  to  blame. 
Tt  is  simply  a  question  of  commerce,  not  of  patronage." 

Mr.  Milne  stated  that  i)ecuniary  aid  from  the  i^ov- 
ernment  was  essential  if  the  steel  industry  was  to  be 
established  on  the  coast  to  the  extent  that  it  warrant- 
ed. He  said  that  as  far  back  as  1780  a  man  named 
Humphrey  was  s'iven  a  few  hundred  dollars  by  the 
American  Government  to  examine  into  the  resources 
of  the  conntrv  where  he  li\  cd.  The  result  of  his  inves- 
ti.2:ations  l)ront>ht  to  tlie  attention  of  the  world  the  tre- 
mendous wealth  of  Pennsylvania — the  greatest  steel- 
producinq;  country  in  the  w;orld.  The  develoi)ment  of 
the  Pennsylvania  mines  was  an  instance  of  where  a 
conntrv  properly  realized  its  heritage. 


New  Brunswick's  Revised  Highway  Policy 

IX  a  recent  announcement  to  the  people  of  New 
Brunswick.  Hon.  B.  F.  .Smith.  Provincial  Minister 
of  Public  Works,  outlined  the  new  hii^hwa}^  policy 
of  the  fjovernment.  Referring'  to  the  demand  for 
<;«>od  roads  in  Xew  Brunswick,  the  Minister  stated  that 
on  the  one  hand  the  people  of  tin-  province  had  been 
anxious  for  greater  expenditures,  while  sufficient  funds 
had  not  been  forthcoming  to  meet  the  recpiirements. 
Tn  order  to  overcome  this  difficulty  it  is  ]Moi)osed  to 
place  the  automobile  fees,  which  it  is  estimated  during 
the  year  1917  will  amount  to  $50,000,  in  a  separate 
fund  for  the  purpose  of  providing  a  bond  issue  that  will 
be  made,  and  which  will  be  retired,  both  jjrincipal  and 
interest,  by  the  fees  from  automobiles.  This  bond  issue 
would  be  slightly  in  excess  of  $.500,000.    To  provide 


adei|uate  superxision  and  inspection  of  all  road  con- 
struction and  maintenance  it  had  been  decided  to  ap- 
l)oiut  an  ius])ector  of  highways  in  each  municipality 
throughout  the  ])ro\  iuce.  .\s  to  the  type  of  road  con- 
structiou,  it  was  pointed  out  that  the  province  could 
not  afford  to  carr\-  out  work  that  would  be  excessive  in 
cost,  but  tlu'  main  ideas  of  the  system  would  be: 
The  widening  of  the  roads  to  a  uniform  width  as  far  as 
practicable;  the  pr()])er  drainage  and  crowning  of  the 
roa(lwa\  ;  the  installation  of  concrete  culverts  to  re- 
place the  old  wooden  ones;  and  the  graveling  of  high- 
ways generally,  together  with  rock  filling,  and  surfacing 
w  here  it  is  found  tliat  the  ordinary  earth  will  not  make 
a  sufficient  roadbed  to  endure.  Efficient  maintenance 
would  be  a  feature  of  the  new  policy,  and  to  meet  this 
need  the  establishment  of  a  patrol  system  was  decided 
iil)on.  'J'his  system  would  extend  throughout  the  pro- 
\iuce.  and  the  patrol  men  would  be  furnished  with 
motor  ])ower  to  enable  them  to  transport  gravel  and 
make  temporar}-  repairs  if  necessary;  also  with  split- 
log  drags  for  the  dragging  of  the  roads  in  their  respec- 
tix'e  sections. 


Estimated  Federal  Expenditures 

Till',  total  exi)enditure  by  the  Dominion  Govern- 
ment.for  the  fiscal  year  ending  March  31,  1918, 
is  estimated  at  $203,472,765,  a  decrease  of  $67,- 
542.779  as  compared  with  the  estimates  for  the 
current  }'ear.  The  chief  decreases  are  eleven  millions 
ill  ])iiblic  works  and  twenty-three  millions  in  railways 
"Old  canals,  while  the  chief  increases  are  the  interest 
on  the  ])iiblic  debt,  which  is  estimated  at  over  eighteen 
million  dollars,  and  over  five  millions  increase  in  pen- 
sions, making  the  total  in  pensions  over  eight  and  a 
half  million.  However,  when  the  supplementary  esti- 
mates are  brought  down,  the  decrease  in  the  expendi- 
ture may  ])e  materially  lessened.  The  distribution  of 
the  a|)])ropriation  for  the  railways  and  canals  depart- 
ment is  as  follows:  Hudson  Bay  Railway  construc- 
tion, terminals  and  elevator,  $3,000,000;  Quebec 
Bridge,,  $1,600,000;  government  railways,  $6,875,000; 
National  Transcontinental  railways,  $500,000;  Wel- 
land  (  anal,  ,$200,000;  4'rent  Canal,  $600,000;  provi- 
sion of  re|)ort  on  the  railway  situation  of  Canada, 
$120,000.  The  following  are  the  figures  for  other  pub- 
lic works:  Parliament  building  restoration,  $2,000,000; 
Toronto  liarbor  imi)ro\ements,  $1,000,000;  Port  Ar- 
thur and  iMirt  William  harbor  im])rovements,  $750,000; 
Toronto  ])ostal  station  A.  $500,000;  Bowmanville  pier 
repairs,  $10,000;  Kingston  harbor  improvements,  $52,- 
01)0;  Port  I'.urwell  ])ier  reixiirs,  $36,000;  Port  Stanley 
harbor  impro\ eiuents,  $96,000;  Georgian  Bay  Canal 
Commission,  $25,000;  $120,000  for  repairs  to  buildings 
ill  Toronto.  The  sum  of  $452,715  is  also  to  be  voted 
for  the  construction  and  completion  of  a  dredging  plant 
for  the  .St.  Lawrence  ship  canal. 


Cutting  off  piles  in  the  (lr\-  below  water  level  \va-- 
recently  eiTected  means  of  a  moxablc  cofferdam  of 
a  riveted  steel  cylinder  C)  feet  diameter  and  10  feet  long, 
which  was  lowered  around  the  ])ile  to  rest  on  the  bot- 
tom of  the  river.  'Fhe  cylinder  was  sealed  b}'  sand  and 
gravel  deposited  outside,  and  was  unwatered  by  a  pul- 
someter.  Men  then  entered  the  cx  linder  and  cut  the 
pile  at  the  exact  elevation  with  an  ordinary  crosscut 
saw.  The  cylinder  was  easily  shifted  from  pile  to  pile, 
and  thus  obviated  the  use  of  the  floating  pile  driver 
with  a  submerged  circular  saw  mounted  on  a  vertical 
shaft  such  as  is  ordinarily  used  on  construction  work. 


Kfliruary  t 
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Dry  Nouse 


fl/et/ator 


Fig.  1.— Perspective  view  of  plant,  showing  location  of  the  various  units. 


Detailed  Analysis  of  Peterboro  Fire 

Most  Intense  and  Longest  Sustained  Heat  on  Record — Bricks  Ran  Like 
Molasses — Metal  Machinery  a  Molten  Mass — Concrete  Completely  Dehydrated 


lulitor,  Contract  Record : 

Dear  Sir, — In  compliance  with  your  request  1  beg 
to  hand  you  herewith  a  report  on  the  recent  fire  at 
the  Quaker  Oats  building  in  Peterborough,  Ontario, 
also  copies  of  photographs  which,  I  believe,  in  con- 
junction with  the  report,  will  explain  the  fire  very  well. 

In  my  opinion  it  would  be  impossible  at  the  pre- 
sent time  to  erect  any  building  that  could  resist  a 
fire  of  the  magnitude  and  duration  to  which  this  build- 
ing was  subjected.  The  building  was  apparently  con- 
structed in  what  is  known  as  the  four-way  reinforced 
concrete  type  of  construction.  It  will  be  noted  that 
on  the  first  floors  there  were  no  drop  panels  at  the 
columns  and  also  that  there  was  more  steel  put  in 
the  diagonal  strip  than  was  put  in  the  straight  or 
direct  strip.  This  is  not  in  accordance  with  the  more 
recent  by-laws,  which  usually  put  more  steel  in  the 
direct  and  less  in  the  diagonal.  Judging  from  the  re- 
port, however,  the  building  apparently  stood  up  un- 
der quite  severe  loading  and  due  to  the  fact  that  the 
different  by-laws  covering  this  type  of  construction 
vary  as  much  as  100  per  cent.,  it  seems  out  of  order 
at  the  present  time  to  pass  any  criticism  on  the  way 
this  building  was  designed. 

Yours  truly, 

W.  W.  Pearse, 
City  Architect  and  Supt.  of  liuilding. 
*      *  * 

Toronto,  February  12,  1917. 

W.  W.  Pearse,  Escp, 

City  Architect  and  Supt.  of  l>uilding, 
City  Hall, 

Toronto,  (Ontario. 
Dear  Sir, — - 

I  beg  herewith  to  present  a  report*  of  my  recent 
trip  to  Peterboro,  Ontario,  to  study  the  effects  of  the 
fire  at  the  plant  of  the  Quaker  Oats  Company.  In 
addition  to  the  written  report,  there  are  three  i)lalrs, 
one  tabic  and  fifty-two  photographs. 

Description  of  Plant 

The  general  layout  of  the  plant  previous  to  the  fire 
is  shown  in  Fig.  1.  The  fireproof  warehouse,  in  which 
we  are  most  interested,  is  given  in  plan  in  Fig.  2,  the 

*  Presented  herewith  in  abstract  only. 


collapsed  portion  being  at  the  bottom  of  the  figure. 
Fig.  3  is  a  typical  cross-section  of  the  reinforced  con- 
crete warehouse,  slmwinL;  the  general  constructional 
features;  also  reinforcing  ciu  the  various  floors. 

The  plant,  Fig.  1,  extends  in  a  general  northerly 
and  southerly  direction,  the  left-hand  end  of  this  figure 
being  to  the  south.  The  \'iew  is  therefore  taken  from 
the  north-east.  The  low  building  in  the  foreground 
is  the  boiler  room,  and  in  the  low  shed  to  the  north 
of  it  was  located  the  fire  pump.  Next  to  it  on  the 
south  is  the  dry  house,  identified  by  the  four  blank 
wall  panels.  Adjoining  it,  and  separated  from  it  by 
a  fire  wall,  is  the  mill,  and  the  four-storey  building  to 
the  south  of  the  mill  is  a  warehouse,  which  was  di- 
vided into  two  sections  by  another  fire  wall.  Both 
these  buildings  are  of  the  type  known  as  "Mill  Con- 
struction," and  were  separated  by  a  fire  wall.  The 
offices  were  located  on  the  first  floor  of  the  Avarehouse 
l)uilding  at  the  extreme  south  end.  In  the  backgromid 
at  the-  right  end  of  the  picture  are  shown  eighteen 
circular  reinforced  concrete'  grain  bins,  and  to  the 
south  of  these  an  elevator  of  wooden  crib  metal-clad 
construction.  The  brick  building  adjoining  the  ele- 
vator on  the  south,  is  the  cleaning  building,  through 
which  the  grain  was  passed  on  the  way  over  the  en- 
closed bridge  to  the  top  storey  of  the  dry  house. 

The  Reinforced  Concrete  Warehouse 

The  reinforced  concrete  warehouse  may  be  seen 
in  Fig.  1,  over  the  roof  of  the  warehouse  first  men- 
tioned. It  was  approximately  60  feet  wide,  280  feet 
long",  and  basement  and  six  storeys  high.  The  first 
four  storeys  were  built  in  1910  and  the  two  up])er 
ones  in  1916,  and  the  common  ])ractice  at  these  dif- 
ferent dates  is  well  represented  in  the  details  of  con- 
struction. The  floors  -were  designed  for  200  lbs.  per 
square  foot,  live  load,  and  the  structural  details  arc 
shown  in  Fig.  3.  In  the  first  four  storeys  there  are 
no  drop  panels  at  the  top  of  the  columns,  and  the 
column  caps  decrease  in  diameter  with  the  columns. 
There  is  also  more  steel  in  the  diagonal  bands  of  rein- 
forcement than  in  the  direct  bands.  The  circular  re- 
inforcement of  the  column  shafts  consists  of  separate 
steel  hoops  about  V/i  in.  x  34  i"-  in  section,  spaced 
about  S-inch  centres.    As  the  theory  of  flat  slab  con- 


Fig.  2— Part  plan  of  reinforced  concrete  warehouse. 

struction  was  not  understood  at  tlie  time  these  storeys 
were  built,  these  are  features  that  contradict  the  facts 
l)r<night  out  later  by  extensometer  tests,  but  they  re- 
])rcsent  the  best  construction  known  at  the  time.  The 
ujjper  two  floors  shoAv  the  column  capital  of  constant 
diameter,  the  drop  panel,  the  correct  distribution  of 
the  slab  steel,  and  the  spiral  form  of  circular  column 
reinforcement.  For  some  reason  or  other,  the  drop 
panels  were  omitted  from  around  the  caps  of  the  wall 
columns  in  the  two  upper  storeys  and  a  bracket  substi- 
tuted. On  the  corner  columns  even  these  brackets  arc 
lacking.    Since  a  drop  panel  would  not  have  interfer- 


Fig.  3— Cross  section  belcw  ;  horizontal  section  above. 

red  with  tlic  windows,  it  is  hard  to  tell  just  why  this 
was  done,  for  at  these  places  the  bending  moments 
are  most  severe.  It  might  have  been  that  the  type 
of  construction  adopted  required  less  work  on  the 
forms.  It  might  be  fair  to  state,  however,  that  up 
until  quite  recently  another  American  firm  had  this 
bracket  system  as  one  of  its  standards,  in  which  case 
ihcy  used  four  brackets  around  the  interior  columns, 
;ind  no  flaring  heads.  When  the  two  upper  storeys 
were  erected  it  was  decided  to  increase  the  diameter 
of  the  columns  on  the  third  and  fourth  storeys  to  aid 
them  in  carrying  the  additional  load.    This  was  ac- 
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coinplished  by  wrapping-  them  in  expanded  metal  and 
ponring-  a  rich  gront  around  them.  The  fifth  floor — 
the  former  roof — was  increased  from  7  inches  to  9 
inches  in  thickness  by  laying  expanded  metal  upon 
it  and  pouring  another  2  inches  of  concrete  on  it.  The 
aggregate  used  throughout  was  a  local  gravel  of  good 
quality.  The  north  wall  of  the  building  was  blank. 
The  east  wall,  facing  the  lane  between  the  rein- 
forced concrete  building  and  warehouse  No.  1  had  a 
large  number  of  windows  with  metal  sash  and  wired 
glass.  The  sash  and  frames  in  the  first  four  storeys 
were  of  hollow  metal,  and  in  the  upper  two  storeys 
were  of  solid  metal.  On  the  other  two  sides  of  the 
I)uilding  ordinary  wooden  frames  and  --.i-li  w  ere  used, 


Fig.  4  (18)— Tangled  mass  of  machinery -Numbers  in  brackets  Figs.  4  to 
13  correspond  to  circled  numbers  in  Fig.  2. 


with  the  exception  of  the  north  bay  on  the  west  side, 
which  was  the  same  as  on  the  east  side.  All  the  build- 
ings with  the  exception  of  the  concrete  warehouse  and 
the  concrete  grain  bins  of  elevator  B  were  equipped 
with  automatic  sprinklers.  All  the  buildings  shown 
in  Fig.  1,  with  the  exception  of  the  circular  grain 
bins,  are  now  in  ruins.  The  lower  15  feet  of  two 
of  the  tanks  were  somewhat  spalled  and  on  the  easterly 
of  these  two  tanks  one  small  hole  was  burned  through 
the  wall.  As  this  was  below  the  level  of  the  fioor 
in  the  bin  it  did  no  damage.  (Note. — added  Febru- 
ary 6th.  The  noon  editions  of  to-day's  papers  contain 
the  information  that  fire  smouldering  along  the  con- 
veyor belt  passages  beneath  these  grain  bins  caused 
an  explosion  which  blew  the  top  of  one  of  these  bins 
into  the  river). 

The  Fire 

The  fire  was  started  about  10.15  a.m.,  by  an  ex- 
plosion in  the  Dry  House.  The  exact  cause  of  the 
explosion  has  not  yet  been  determined,  but  is  under 
investigation  by  Provincial  Fire  Marshal  Heaton. 
Both  the  north  and  east  walls  of  the  Dry  House  were 
blown  out  by  ttie  intensity  of  the  explosion,  and  as  the 
plant  was  in  operation  and  all  fire  doors  open,  the  mill 
was  filled  with  fire  on  all  floors  at  the  same  time.  The 
fire  spread  rapidly  through  the  mill,  but  was  kept  from 
breaking  into  the  warehouse  for  a  little  while  by  the 
wall  and  by  the  fire  doors  which  the  employees  of  the 
Quaker  Oats  Company,  under  the  direction  of  Superin- 
tendent W.  H.  Denham,  managed  to  get  closed  before 
the  fire  got  that  far.  There  was  a  fair  easterly  wind, 
which  drove  the  flames  across  the  bridge  into  the 
Cleaning  Building  and  Elevator  A ;  and  when  the 
Mill  and  Warehouse  No.  1  were  on  fire,  subjected  the 
concrete  warehouse  to  a  fearful  exposure.  About  11 
a.m.  the  contents  of  the  reinforced  concrete  warehouse 
began  to  blaze,  the  fire  starting  on  the  third  and  fourtli 


ll()(]rs  where  there  were  large  piles  of  box  shooks.  An 
attempt  w  a>  made  by  employefes,  under  Mr.  Den- 
liam's  direction,  to  close  such  windows  as  were  open 
and  to  get  a  stream  of  water  on  the  blaze,  and  they 
succeeded  in  closing  all  except  one  of  the  windows, 
but  could  not  reach  that,  because  of  the  fire. 

Early  in  the  fire  the  wired  glass  in  the  east  face 
of  the  warehouse  building  was  hanging  in  sheets  down 
the  wall,  and  the  wooden  frame  and  sash  from  the 
south  wall  were  completely  gone.  It  was  in  the  west 
and  middle  windows  of  the  second  and  third  floors 
lliat  cast  iron  sash  weights  were  found  partly  fused. 
Tlie  fire  raged  in  the  concrete  warehouse  without  one 
drop  of  water  being  poured  on  it  till  6  p.m.,  when 
six  and  two-third  bays  north  of  the  centre  of  the  build- 
ing fell. 

How  the  Fire  was  Fought 

In  falling,  the  north  wall  of  the  Dry  House  buried 
the  Boiler  Room,  and  the  east  wall  carried  with  it  a 
M  inch  sprinkler  riser,  at  the  same  time  burying  the 
\al\e  controlling  this  riser.  The  fire  in  the  mifl 
wdulil  naturally  open  up  the  sprinklers  fed  by  two  6- 
incli  omnections  in  the  mill,  with  the  result  that  with 
three  (i-inch  streams  draw  ing  from  one 'S-inch  main 
the  jMcssure  was  reduced  to  practically  nil.  Thus  the 
private  fire  protection  was  put  out  of  commission  at 
the  very  start,  and  during  the  early  stages  of  the  fire 
the  city  system  was  badly  crippled. 

Damage  to  Buildings 

The  condition  of  the  buildings  after  the  fire  may 
be  judged  from  Fig.  4,  which  shows  the  tangled  heaps 
of  machinery  in  the  mill,  and  part  of  the  reinforced 
concrete  warehouse  in  the  background.  So  intense  was 
the  fire  that  not  even  one  charred  stick  of  wood  may 
be  found  on  the  plant.  Fig.  5  gives  a  general  view  of 
the  remains  of  thi-  cdncrete  warehouse.  Near  the  left 
edge  of  Fig.  4  will  1)e  noticed  one  of  the  lower  storey 


Fig.  5  (15)— Concrete  warehouse  following  the  fire. 


columns  around  which  may  be  seen  the  circular  hoop- 
ing. From  the  distribution  of  the  debris,  it  may  be 
concluded  that  in  collapsing  the  building  settled 
straight  downward. 

Temperatures  Developed  in  the  Fire 

l'^lo(|uent  testimcMiy  as  to  the  temperature  develojied 
in  the  reinforced  concrete  building  is  given  by  the  ex- 
pansion cracks.  Owing  to  the  heating  of  the  floors 
and  their  conse(|uent  expansion,  the  length  of  the  build- 
ing considerably  increased,  and  caused  peculiar  diag- 
onal cracks  to  appear  in  the  brickwork.  At  the  other 
end  of  the  building  the  cracks  run  diagonally  down- 
ward in  the  opposite  direction.    One  curious  efifect  of 
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expansion  ilue  to  heat  was  founil  in  the  elevator  pent- 
house.   The  upper  end  of  the  elevator  guides  came  to 
within  an  inch  of  tlie  ceiling  formed  by  the  ])ent 
liouse  floor  slab.      Due    to    exjiansion.  these  guides 
pushed  two  holes  through  this  slab. 

In  the  foundation  wall  of  the  Dry  House,  the  lime- 
>lone  was  calcineil  to  a  depth  of  nearly  a  foot.  This  is 
evidence  of  K>ug  contiiuieil  heat.  I'ig.  (>  shows  the 
elTect  of  the  heat  radiated  from  the  burning  concrete- 
warehouse  iipon  the  walls  of  warehouse  No.  1  across 
a  lane  40  feet  in  witlth.  At  many  ]ioints  about  the 
plant  freight  cars  were  standing,  and  all  hut  the  nu-tnl 
parts  were  entirely  consumed. 

The  temperaliM-e  in  the  interior  nt'  tiic  Imilding  in 
places  must  have  been  very  intense,  for  melted  metal 
parts  of  machines  may  be  found  here  and  there  in  the 
ruins.  In  the  front  windows  of  the  second  storey  and 
in  the  fri>nt  and  some  of  the  west  windows  on  the  third 
storey  of  the  concrete  warehouse  were  found  melted 
sash  weights.  In  soiue  cases  they  were  Imt  slightly 
fused,  in  other  cases  two  or  more  weights  had  run 
together,  and  in  several  places  on  the  third  floor  the 
weights  were  reduced  to  shapeless  masses  of  cast  iron. 
On  the  inside  of  the  walls  of  all  the  buildings  may  be 
found  large  patches  of  fused  brickwork  of  which  Fig. 
7  gives  an  exami)le.  This  view  was  taken  on  the  third 
storey  of  the  reinforced  concrete  warehouse.  The 
melted  brick  ran  down  the  face  of  the  wall  and  out 
upon  the  floor  like  molasses,  for  a  distance  of  about 
IS  inches,  and  over  the  doorway  it  trickled  across  the 
face  of  the  concrete  lintel  and  dripped  from  there  to 
the  floor.  Upon  breaking  off  some  of  this  fused  brick 
from  the  lintel,  it  was  found  that  the  concrete  had  been 
badly  calcined  beneath  the  running  brickwork.  From 
the  fact  that  cast  iron  melts  at  about  2200  degs.  F.  and 
that  brickwork  reaches  the  stage  of  incipient  fusion  at 
about  the  same  temperature,  it  must  be  concluded  that 
at  many  places  during  the  conflagration,  temperatures 
in  the  neighborhood  of  2300  degs.  F.  must  have  been 
reached. 

Effects  of  the  Fire  on  the  Concrete  Building 

That  the  concrete  building  became  such  a  wreck 
is  something  that  may  cast  grave  doubts  upon  the  fire- 


Pig.  6  (24;— Heat  effect  on  bricks  across  40  foot  lane, 

resisting  qualities  of  flat  slab  construction.  Six  and 
two-thirds  bays  out  of  fourteen  have  fallen  in  an 
almost  shapeless  heap  of  debris.  The  cement  in  the 
floors  of  the  parts  still  standing  is  dehydrated  com- 
pletely through,  and  when  a  block  of  the  floor  slab, 
such  as  may  be  seen  hanging  from  the  reinforcing  rods 
is  detached,  it  may  be  broken  easily  by  dropping  it 
on  the  ground  or  rapping  it  against  another  such  block. 
As  may  be  seen  in  Figs.  8  and  9,  the  floor  slabs  prac- 


tically everywhere  sag  somewhat,  and  in  many  places 
are  at  the  point  of  incipient  failure. 

If  we  consider  the  effect  of  heat  upon  concrete  it 
may  shed  .some  light  on  the  subject.  Experiments  up- 
on the  heat  conductivity  of  concrete  are  rather  few, 
but  from  those  of  Professor  Ira  H.  Woolson,  reported 
in  the  Proc.  Am.  Soc.  Test.  Mat.,  Vol.  VH.,  1907,  p. 
408,  we  learn  that,  when  subjected  to  a  temperature 
of  1500  degs.  F.  for  two  hours,  a  point  2  inches  from 


Fig.  7  (28)— Melted  brick  ran  like  molasses. 


the  exposed  surface  of  a  block  of  concrete  had  its  tem- 
perature raised  between  500  degs.  F.  and  700  degs.  F. 
We  learn  also  that  de-hydration  of  the  cement  crystals 
begins  about  500  degs.  F.  and  is  complete  at  about  900 
degs.  F.  Thus  we  may  reason  that  de-hydration  has 
reached  a  point  of  2  inches  below  the  surface  of  a  piece 
of  concrete  after  being  subjected  to  a  temperature  of 
1500  degs.  F.  for  two  hours.  In  the  reinforced  concrete 
warehouse  under  consideration,  we  had  a  temperature 
that,  according  to  those  who  saw  it,  "was  like  a  blast 
furnace  by  1  o'clock,"  and  which  at  the  time  of  the 
collapse,  at  6  p.m.,  had  lasted  five  hours.  We  have 
seen  that  it  must  have  reached  2300  degs.  F.,  and  that, 
owing  to  the  great  quantity  of  fuel,  must  have  been 
maintained  practically  constantly.  The  fact  that  the 
floor  slabs  are  completely  dehydrated  is  therefore  not 
beyond  comprehension,  nor  does  it  contradict  the  evi- 
dence of  the  experiments  quoted. 

In  addition  to  this.  Professor  J.  B.  Johnson,  in 
liis  "Materials  of  Construction,"  states  that  the  work- 
ing strength  of  steel  decreases  with  a  rise  in  tempera- 
ture, and  that  this  decrease  takes  place  at  the  rate  of 
ai)proximately  four  per  cent,  for  each  100  degs.  F.  in- 
crease. If  we  take  the  evidence  of  the  brick  shown 
in  Fig.  7,  which  shows  that  a  temperature  of  over 
2000  degs.  F.  penetrated  two  inches  into  a  material 
of  just  about  the  same  conductivity  as  concrete,  and, 
from  this  assume  that  the  slab  rods  reached  this  tem- 
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perature,  it  is  evident  that  their  working  strength  was 
reduced  by  about  cSO  per  cent.  For  steel  with  an  elastic 
limit  of  35,000  11)s.  per  square  inch,  this  would  mean 
that  the  available  working  strength  was  less  than  7,000 
lbs.  per  s(iuare  inch.  In  the  columns  this  would  not 
be  of  such  grave  importance  as  in  the  floor  slabs,  but 
iu  the  slabs  the  stresses  developed  were  in  excess  of 
this  reduced  allowable  stress,  as  will  be  shown  later. 
-7t  is  therefore  probable  that  owing  both  to  the  weak- 
.ening  of  the  concrete  in  compression  and  the  steel  in 
tension,  the  floors  failed  first  and  carried  the  columns 
with  them.  Whether  any  other  type  of  construction 
would  have  stood  the  fire  better  is,  of  course,  a  matter 
of  conjecture. 

Details  of  Damage  to  Concrete  Building 

As  mentioned  above,  blocks  of  the  concrete  may 
be  readily  broken.  At  a  depth  of  about  an  inch  the 
aggregate  thus  exposed  shows  no  noticeable  effect,  un 
less  it  be  of  some  coarsely  crystalline  structure  such 
as  granite.  One  such  piece  of  granite  as  big  as  a 
man's  fist  was  easily  crushed  by  the  grip  of  one  hand. 
Closer  to  the  surface  the  aggregate  calcined.  The  sur- 
faces, being  directly  in  contact  with  the  fire,  were 
everywhere  calcined  from  ^4  in.  to  in.,  and  on  those 
blocks  which  fell  into  the  fire  in  the  collapsed  portion 
calcination  is  practically  complete.  At  no  point  is 
there  any  evidence  of  fusion  of  the  aggregate  in  the 
concrete.  Particular  care  was  exercised  in  verifying 
this  fact,  for  in  tin'  fire  at  the  Edison  Phonograph 
Works  at  West  (  )r,iiiL;e,  N.J.,  in  1914,  such  fusion  oc- 
curred. At  first  glance  the  material  hanging  from  the 
cracks  in  the  ceiling  shown  in  Fig.  8  might  be  taken 
for  fused  concrete,  but  chemical  analysis  makes  it 
practically  certain  that  this  is  phosphatic  material  from 
Quaker  Oats,  which  was  piled  in  Cases  on  the  floor 
above.  In  the  exact  centre  of  Fig.  4  the  head  of  one 
of  the  basement  columns  may  be  seen,  and  it  look- 
as  though  fusion  had  occurred  at  this  point.  It  wa- 
largely  for  the  purpose  of  determining  whether  or  no1 
this  was  fused  concrete  that  occasioned  my  second 
visit  to  the  plant  in  Peterboro,  and  I  found  that  condi- 
tions had  changed  considerably  since  Fig.  4  was  photo- 
graphed. No  fusion  was  evident,  but  the  large  calcined 
masses  are  rapidly  air  slaking.  This  slaking  process 
had  already  started  at  the  time  of  my  January  visit. 

Separation  of  Wearing  Surface  from  Slab 

All  floors  had  been  given  a  1-iu.  wearing  surface,  and 
practically  everywhere  throughout  the  standing  por- 
tion of  the  building  this  1-inch  surface  has  left  the 
main  slab.  Although  the  wearing  surface  did  not  leave 
the  floor  slabs  so  noticeably  under  the  box  shooks,  it 
is  nevertheless  calcined,  and  can  be  readily  separated 
from  the  rest  of  the  floor  by  ta]3ping  with  a  hammer. 
I'rofessor  Woolson  has  often  stated  the  opinion  that 
gravel  aggregate  reduces  the  fire  resisting  properties 
of  concrete,  although  his  references  are  chiefly  to 
quartz  gravel.  There  is  in  this  fire  much  to  cause 
(loubts  as  to  the  correctness  of  this  opinion.  In  a 
number  of  cases  the  aggregate  can  be  seen  exposed.  1  ii 
the  third  storey  this  condition  prevails  over  practically 
the  entire  ceiling,  and  ])atches  of  the  remaining  smcxjth 
surface  are  constantly  dropj^ng  off.  It  would  seem 
perhaps  more  correct,  in  the  case  of  this  building  at 
least,  to  attribute  this  appearance  to  the  calcination 
of  the  cement  and  gravel  at  the  surface  which  allowed 
it  to  fall  of  its  own  weight.  In  the  case  of  the  deeply 
affected 'part  of  the  slab  around  the  column  head  in  the 
foreground  of  Fig.  10,  the  result  is  more  than  likely 


due  to  the  excessive  compressive  stress  that  existed 
in  this  locality.  Exposed  corners  on  horizontal  sur- 
face^ sufTered  everywhere,  as  see  Fig.  12. 

The  reinforcing  rods  even  though  protected  in  some 
cases  with  a  very  thin  coat  of  concrete  were  not  oxi- 
dized until  exposed.  This  might  have  been  inferred 
from  the  fact  that  a  thin  coat  of  cement  mortar  will 
prevent  rust,  which  is  somewhat  analagous  to  the  black 
n.xide  formed  on  metal  when  subjected  to  fire;  and 
wherever  a  slab  failure  occurred  the  broken  ends  of 
the  rods  were  drawn  down  as  in  any  typical  tension 
failure. 

Damage  to  Columns 

That  the  shape  of  columns  has  something  to  do 
with  the  damage  they  sustain  is  shown  in  Figs.  9  and 
11,  although  with  the  exception  of  the  two  in  the  back- 
ground of  Fig.  9,  the  square  ones  appear  not  to  be 
badly  afifected.  But  the  appearance  of  all  the  col- 
unms  shown  is  very  deceptive,  except,  perhaps,  those 
of  Fig.  11,  which  are  not  so  bad,  being  in  a  part  of  the 
basement  where  there  was  less  combustible  material. 
The  dehydration  spoken  of  before  has  affected  the  col- 
imuis  as  well  as  the  slabs,  and  extends  to  well  inside 
the  circular  hoo])ing.  A  month  ago  this  was  scarcely 
apparent.    The  weather  in  the  meantime  has  caused 


Fig.  8  (33)-Floor  slab  cracked  and  sagging. 

the  appearance  of  the  concrete  to  change.  A  month 
ago  a  freshly  fractured  piece  of  dehydrated  concrete 
could  scarcely  be  distinguished  from  a  good  piece,  but 
the  weakness  is  now  apparent,  the  mortar  amongst  the 
aggregate  having  more  the  appearance  of  dried  blue 
clay.  It  is  altogether  possible  that  the  hooping  on  the 
columns  is  largely  responsible  for  their  not  failing. 
Fig.  12  show?  the  partial  failure  of  a  column  due  to 
the  spiral  hooping  not  enclosing  sufficient  of  the  con- 
crete, and  offers  partial  support  to  the  statement  just 
niacie.  On  all  columns  a  few  light  blows  with  a  ham- 
mer will  detach  large  pieces  of  the  concrete  outside  the 
hooping. 

In  heaps  of  combustible  material  burning  on  the 
outside,  gases  would  be  formed  within  the  pile  and 
slight  explosions  might  thus  occur.  The  fact  that  they 
(lid  occur  is  evidenced  by  Fig.  13,  which  shows  a  por- 
tion of  the  fifth  floor  from  below.  None  of  the  ma- 
terial which  came  from  this  destroyed  portion  of  the 
floor  could  be  found  on  the  foiu'th  floor,  but,  was  lifted 
up  and  deposited  around  the  opening.  This  is  evi- 
dence of  a  slight  explosion  from  below.  Beneath  the 
first  floor  there  were  one  or  two  similar  puffs.  The 
fact  that  there  could  not  have  been  any  explosion  of 
magnitude  may  be  drawn  from  a  consideration  of  sev- 
eral of  the  photos,  which  show  that  the  building  aj)- 
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parciitlv  .Ncttlcil  ^traiyhl  dow  iiw  ard.  Otlior  instanoi  s 
were  ii«>tod  of  a  number  iif  columns,  wliii  li  apiiarnit  1\ 
tiroppetl  ilireeth   iU>\vn.  , 

Effect  of  Fire  Doors  and  Wired  Glass 
As  tt»  some  of  the  delails  nf  oonstrui  linn,  tlu'  solid 
metal  fire  dinars  stood  the  lieat  much  hctlcr  than  llu 
wood  tin-clad  doi>rs  wlien  suhjecteti  to  alxnit  the  sanu 
heat  condition.  The  trap  ilot)rs  in  the  slair\\a\  air 
complete  ruins.  I'rom  this  we  ma}  roach  llic  con 
elusion  tliat  the  solid  metal  lire  doors  olTei  a  nunc 
etYective  resistance  to  lire  than  do  the  wood  tin-clad 
ones,  and  also  that  tra])  th)ors  cm  iicx  cr  take  llic  |>];icc 
of  a  i)roper  stair  enclosure. 

h'arly  in  the  lire  the  wired  i^lass  was  coini)lelely 
};one.  and  may  he  found  lian^in^  in  sheets  down  the 
outside  of  the  wall-,  or  rnnnini;  down  the  brick  inside 
as  noted  at  several  ])oints.  It  must  have  ke|)t  the  fire 
out  of  the  concrete  warehouse  a  little  while,  for  the 
first  fire  t«>  s;ain  admitlanee  did  .no  thmut;!)  an  open 
window  near  the  north  end  of  the  bnildiii;^  ;  but  as  to 
resistinsj  severe  ex])Osnres,  its  \alne  is  not  great.  U 
is  possible  that  iron  shutters,  if  they  had  been  in 
working'  order,  would  liave  alTorded  much  better  pro- 
tection ;  for  even  if  they  were  not  of  the  automatic 
dosing  tyi>e,  the  employees  had  time  enough  to  close 


Fig.  9  (37)— Floor  slabs  sagging. 

them  by  hand,  as  the}-  did  the  openings  in  tin-  \vire<l 
glass  windows.  The  metal  window  sash  and  frames, 
both  hollow  and  solid,  withstood  the  heat  very  well. 
The  wooden  frames  were,  of  course,  cjuickly  consumed 
and  the  ]jlain  glass  was  worthless. 

Effect  of  Design  and  Loading  on  Failure 

The  permissible  load  on  the  first  four  fl(jors  varies 
greatly,  depending  upon  the  governing  conditions.  The 
diagonal  bands  ha\e  an  excessive  strength  and  the 
straight  bands  are  sc^nncwhat  deficient  in  steel,  but 
the  weakest  point  in  the  design  is  in  the  column  ln.id 
areas.  Owing  to  the  fact  that  the.  slab  is  the  same 
thickness  throughout  the  resisting  moment  of  both 
steel  and  concrete  over  the  column  head  is  (piite  inade 
f|uate  for  the  design  load.  This  is  more  -dpp'jrcut  in 
the  wall  jjanels  than  in  the  interior  ])anels,  and  the 
effect  is  prr)bably  heightened  owing  to  the  fact  that 
the  building  it  but  three  panels  wide.  As  these  four 
floors  were  built  before  the  laws  governing  flat  slabs 
had  been  investigated  t(j  any  extent,  this  need  not  be 
regarded  as  a  reflectif)n  on  the  designer,  for  tlie  class 
of  work  was  excellent.  The  fifth  floor,  owing  to  its 
increase  in  thickness,  and  the  method  by  which  this 
u^as  accomplished,  does  not  lend  itself  to  computa- 
tion. The  sixth  doov  and  roof  rcjjrcsent  the  most 
modern  methods  of  flat  slab  construction,  with  the 


e\cei)tion  of  the  fact  that  no  dro])  heads  were  pro- 
\ided  around  the  wall  eohnnn  caps  where  they  were 
lirobably  most  needed,  and  the  brackets  provided  on 
the  eolnnins  were  in  no  way  reinforced.  For  shear, 
tlu'se  brackets  were  sufficient,  but  they  were  very  lack- 


Fig.  10  (34)  — Failure  due  to  excessive  compressive  stress. 

ing  in  ])ro\  iding  resistance  to  bending  moments. 
Other  than  this,  the  class  of  work  on  the  two  upper 
storeys  was  good. 

l'"n)in  the  location  of  the  elevator  shaft,  the  work- 
iiK  u  found  it  \  ery  much  easier  to  begin  their  loading 
from  the  north  end  of  the  building,  and  to  fill  both 
side  aisles,  re^-erx  ing  a  trucking  space  down  the  centre 
of  the  building.  This  method  of  procedure  naturally 
put  the  bulk  of  tlie  load  on  the  side  panels  where  the 
structure  was  least  able  to  carry  it. 

Conclusion 

The  first  less(jn  to  be  drawn  from  this  conflagra- 
tion is  that  absolutely  "fireproof"  construction  is  a 
chimera,  for  if  heat  is  sufficiently  intense  and  long  en- 
during, no  material  can  withstand  it.  This  fact  has 
Ijeen  demonstrated  in  fires  u])on  practically  all  the 
materials  of  "fireproof"  construction,  and  now  the 
latest  ty])e  of  building  succumbs  to  it.  The  fact  that 
concrete  stood  so  well  in  the  Edison  fire  has  been 
hailed  far  and  wide,  and  the  severity  (>{  that  .fire  was 
so  great  that  it  has  become  somewhat  of  a  criterion 


Fig.  11  (41)— Shape  of  column  affects  amount  of  damage. 

of  fire  intensity.  It  seems  almost  sacrilege  to  say  that 
at  the  Quaker  Oats  fire  we  had  a  more  severe  fire  than 
at  the  Rdison  ])lant.  Yet  in  the  press  of  the  time  cuts 
are  printed  which  show  that  not  one  of  the  large  con- 
crete buildings  of  the  ]£dison  plant  had  all  the  floors 
in  full  blaze  at  the  same  time.  Nor  did  the  fire  re- 
main in  full  intensity  for  more  than  an  hour  or  two 


Ffbniary  21,  l!)17 


THE   CONTRACT  RECORD 


161 


at  any  one  place.  Neither  are  there  more  ahundant 
proofs  of  intense  heat.  But  in  the  reinforced  con- 
crete warehouse  at  the  Quaker  Oats  plant  a  fire  oc- 
curred upon  all  the  floors  at  the  same  time,  of  an  in- 
tensity at  least  equal  to  that  developed  in  the  Edison 
fire,  and  it  was  seven  hours  after  the  fire  started  be- 
fore collapse  occurred.  Even  after  two  months  there 
is  considerable  heat  in  the  debris,  and  in  some  places 
there  is  fire  still.  It  is  not  to  be  considered  to  the  dis- 
credit of  flat  slab  construction  that  a  building  of  this 
type  failed  under  such  extraordinary  circumstances. 
There  was  no  fusion  of  the  concrete,  but  the  fusion 


Fgi.  12  (301 -Failure  due  to  defective  reinforcing. 


evident  at  the  Edison  fire  may  have  been  due  to  the 
nature  of  the  combustible  materials  at  the  points  where 
this  occurred. 

Another  point  emphasized  again  is  that  hazardous 
features  should  be  isolated,  preferably  in  buildings  with 
large  window  areas.  In  this  case  the  large  blank  wall 
areas  of  the  Dry  House  tended  to  hold  the  pressure. 
Consequently  not  only  Avere  the  walls  wrecked,  but 
the  fire  was  flung  far  into  the  mill.  In  several  small 
explosions  in  Toronto  wired  glass  has  had  the  eflr'ect 
of  holding  the  pressure,  with  conse(|uent  damage  to 


Fig.  13  (39)— Evidences  of  slight  explosions  -Floor  material  from  this 
opening  found  on  upper  floor. 

walls,  so  the  window  areas  recommended  should  i)rc- 
ferably  be  glazed  with  plain  glass. 

As  far  as  the  matter  of  fireproofing  is  concerned,  if 
a  fire  is  of  sufficient  intensity  to  heat  a  nine-inch 
floor  slab  through,  it  is  evident  that  four  and  one-half 
inches  of  firejjroofing  would  avail  nothing.  Moreover, 
if  it  is  merely  covered  with  mortar  the  reinforcing  will 
not  oxidize.  In  the  usual  design  of  flat  slab,  the  steel 
is  not  stressed  to  more  than  about  one-third  of  its 
elastic  limit  under' design  load,  so  it  could  readily  stand 


a  temporary  reduction  in  strength  of  fifty  per  cent.  This 
would  correspond  to  a  rise  in  temperature  of  about 
1250  degs.  F.,  at  which  temperature  the  cement  in  the 
concrete  would  be  completely  dehydrated.  There  is 
nothing  to  be  gained,  therefore,  by  excessive  fireproof- 
ing of  the  rods. 

Respectfully  submitted, 
T.  D.  Mylrea, 
Engineer  in  Charge  of  Tests. 


Outside  Advice  on  Montreal  Aqueduct 
Scheme 

The  appointment  of  Mr.  Arthur  H.  St.  Laurent,  as- 
sistant deputy  minister  of  public  works;  Mr.  H.  E. 
\\'iutelet,  former  chairman  of  the  Quebec  Bridge  Com- 
nii^sioii,  and  Mr.  J.  B.  McRae,  consulting  engineer, 
I  )ttawa,  to  examine  and  report  on  the  Montreal  aque- 
duct, particularly  in  relation  to  the  proposed  hydro- 
electric development,  is  at  least  a  partial  justification 
I  if  the  action  of  the  Council  of  the  Canadian  Society  of 
Civil  Engineers  and  the  ratep'aying  engineers.  The 
repdrts  of  the  latter  and  of  Mr.  P.  Mercier,  the  chief 
engineer  of  Montreal,  are  in  direct  contradiction  as  to 
llie  e. 'st,  economic  value,  and  possibilities  of  the 
^elienie,  and  while  Mr.  Mercier  recommended  that  the 
scheme  be  immediately  proceeded  with,  he  also  sug- 
gested that  the  city  should  obtain  the  advice  of  three 
independent  experts.  The  ratepaying  engineers  in- 
sisted that  it  was  imperative  that  an  independent  board 
of  engineers  should  be  appointed,  and  the  Council,  by 
voting  $5,000  for  the  fees  of  the  experts  named,  have 
agreed  that  a  comprehensive  examination  of  the  plans 
is  advisable,  without,  ^of  course,  admitting  that  the 
criticisms  are  justified.  Mr.  Vautelet  and  Mr.  J.  B. 
McRae  are  members  of  the  Canadian  Society  of  Civil 
Engineers,  but  have  taken  no  part  in  the  controversy. 
It  may  be  that  the  report  will  be  a  complete  vindication 
of  the  scheme,  but  in  view  of  the  opinion  of  the  rate- 
])aying  engineers,  many  of  them  of  the  first  rank  in 
electrical  engineering,  it  i^  in  the  best  interest  of  the 
city  that  an  outside  (i|)ini()n  should  be  obtained  before 
expending  several  additional  millions  of  dollars. 


Forty  Per  Gent  of  British  Columbia 
Surveyors  Serving  at  the  Front 

At  the  annual  general  meeting  of  t!ie  Corporation 
(il  I'ritish  Columbia  Land  .'^nr^•eyors,  held  at  Victoria 
lecenth-,  the  statement  was  made  that  about  40  per 
eent.  of  the  surx  eyors  of  the  province  are  now  on  active 
-.er\  ice,  as  well  as  a  large  mmiber  of  their  former  pupils 
and  assistants.  Ii  was  unanimouslv  decided  to  extend 
assistance  from  the  funds  of  the  cor])oration  (where 
neces.«arv)  to  members  who  are  serving  with  the  forces 
or  their  dependents.  The  following  officers  were  elect- 
ed for  1*)17:  I'l-sidcnt.  .V.  I'".  Towiisend,  Vancouver; 
\  ice-president.  S.  S.  AlcDiarmid,  Vancouver;  secretary- 
Ireastn-er.  \^'.  S.  (iore,  X'ictoria;  board  of  management, 
Messrs.  ().  B.  N.  VVilkie,  V.  C.  Green.  W.  S.  i)rewry, 
John  IClliott,  and  E.  P>.  Hermon. 


The  hoisting  speed  of  a  winding  engine  driini  is 
loiind  h\  niultii)lying  the  revolutions  of  the  crank 
sliaft  i)er  minute  by  the  niunber  of  teeth  in  its  pinion 
and  l)v  the  circumference  in  feet  of  the  drum  and  divid 
ing  the  results  I)\  the  number  of  teeth  in  the  drum 
gear,  which  gi\  es  the  hoisting  speed  in  feet  pei-  minuti- 
ol  a  single  line  wound  on  the  drum. 
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Buildinj^  (Conditions  as  Shown  by  Permits 


I.\  tlic  adjoiiiiiii;  curves  is  slnnvn  llu-  \arialiou  in 
the  value  of  l)uil(lin,i;'  permits  issued  in  tlio  hduiin 
i»>n  of  L'auada  duriuj^  the  years  U)OS  to  I'Mn  in 
cUisive,  the  rtuetuatinu  beint;-  indicated  for  each 
|irnvince  as  well  as  fiM'  the  country  as  a  whole.  The 
curves  have  heeu  obtained  from  the  values  of  the  i)cr- 
luits  issued  for  5o  cities  and  towns  in  Canada.  .\s  in- 
tlicatcd  by  the  jjraph.  the  building-  conditions  in  Can- 
ada showed  rapid  and  constant  improvement  from  190S 
to  1^M2.  the  total  vahic  of  permits  issued  in  n)12  beinj;' 
more  than  4'j  times  as  .yreat  as  their  value  in' 1908. 
The  year  1*>1J  was  the  bumi)cr  year,  for  during-  this 
l>crioil  the  value  of  buildinjjs  erected  reached  the  high- 
est total  in  Canada's  history.  Since  then  it  has  de- 
clined, and  although  showing  a  tendency  to  recover 
<luring  the  last  year,  it  is  still  \  cry  far  lielow  191 2's  re- 
cord total.  The  booi^i  that  had  gradually  enveloped 
Canada  reached  its  highest  i)itcli  in  1912,  so  that  build- 
ing depression  began  before  the  war  and  cannot  be  en- 
tirely traced  to  it.  Canada's  condition,  so  far  as  con- 
struction is  concerned,  reached  a  low-water  mark  in 
1*115.  when  the  value  of  permits  hardly  reached  the 
total  of  190S.  The  war  evidently  had  its  efi'ect,  for 
it  reduced  the  value  of  buildings  erected  from  $104,644,- 
4.^7  in  1914  to  $36,100,838  in  1915,  largely  on  account 
of  the  uncertainty  or  lack  of  confidence  that  existed. 
The  year  1915  was.  however,  a  turning  point,  for  dur- 
ing 1916  the  permits  were  18  per  cent,  greater  than 
in  1915.  The  first  eflfects  of  war  had  apparently  dis- 
solved, leaving  people  readier  and  more  Avilling  to 
continue  the  postponed  building  of  the  previous  years. 
As  frequently  ])ointed  out,  the  building  activity  in 
Canada  during  1916  was  nothing  to  be  pessimistic, 
over. 

Provincial  Conditions 

Investigating  the  building  conditions  by  provinces, 
the  curves  appear  to  divide  themselves  into  two  dis- 
tinct groups.  The  curves  for  Manitoba,  Saskatche- 
wan. Alberta  and  British  Columbia,  have  their  peaks 
in  the  year  1912,  while  the  highest  pitch  in  the  eastern 
provinces  occurred  in  1913,  one  year  later.  This 
serves  to  indicate  that  the  slumps  are  evident  earlier 
in  the  West,  while  conditions  being  much  stabler  in 
the  East,  declines  are  not  as  rapid.  The  low  values 
to  which  western  permits  fell  in  1915,  as  compared  with 
those  of  eastern  provinces,  further  indicates  the  more 
uncertain  conditions  in  the  West.  For  . example,  Al- 
berta, which  of  all  the  western  provinces  showed  the 
most  prosperous  condition  in  1912,  fell  to  the  lowest 
point  of  any  province  in  Canada  in  1915. 

The  provinces  individually  show  improved  building 
activity  in  1916,  with  the  sole  exception  of  Quebec, 
which  registers  a  decrease.  The  Maritime  Provinces 
arc  consistently  steady,  and  although  showing  a  con- 
siderable increase  in  1912,  the  remaining  years  are 
fairly  uniform.  These  i)rovinces  are  the  only  ones 
showing  a  rise  in  the  ])ermit  value  of  1915  over  that 
of  1914.  Ontario  stands  above  all  other  provinces 
ill  the  values  of  buildings  erected,  those  in  1916  more 
than  equalling  the  total  value  of  buildings  constructed 
throughout  the  rest  of  the  Dominion. 

Not  an  Absolute  Indication 

It  must  be  understood  that  these  figures  ai)ply  to 
buildings  erected  in  cities  only,  and  do  not  include 


those  built  in  rural  districts  or  in  suburbs  just  out- 
siilc  city  lii'nits.  Many  hundreds  of  thousands  of  dol- 
lars' worth  have  been  constructed  just  outside  city 
limits  vvhere  land  is  cheap  and  taxes  low.  This  ap- 
])lies  very  largely  to  munition  plants  and  the  value  of 
such  buildings  has  not  been  included  nor  shown  in  the' 


/3bs  /9IO  /9ie  1916 

Year 


/906  '9IO  13/S.  1914-  1916 

Year 

Variation  in  the  value  of  building  permits  issued  by  fifty-three 
Canadian  ci]:ies  and  towns. 
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curves,  and  hence  these  figures  must  not  be  considered 
as  an  absohite  indication  of  Canada's  total  building 
situation.  This  condition,  we  believe,  is  particularly 
true  of  Montreal,  and  similar  conditions  in  other  cities 
may  account  for  the  ai)parent  decline  in  the  permits 
of  Quebec  during  1916. 

In  the  following  table  are  given  the  comparative 
building  permits  in  53  cities  of  Canada  for  the  years 
1915  and  1916:— 

Comparative  Building  Permits  for  1916  and  1915 

1916                 1915  Change 

Maritime  Provinces, — 

Halifax   $1,226,339      $1,063,985  +  $  163,244 

St.  John                              464,350          346,275  +  118,075 

Sydney                               128,105          199,903  —  71,797 


Quebec, — 

Maisoniieuve    180,345 

Montreal    5,334,184 

■  Outremont   453,038 

Quebec    3.913,157 

Three  Rivers    537,345 

Westmount   545,754 

Sherbrooke    425,000 

Ontario, — 

Brantford   283,677 

Brockville   170,430 

Chatham   1.338,924 

Fort  William    414,025 

Gait    35:',. 705 

Guelph   ;  .  155,233 

Hamilton   3,405.781 

Kingston                 ...  184,331 

Kitchener   334,838 

London    926.135 

North  Bay   15,870 

(Ottawa   1.530,400 


776,200 
8,511,331 
389,430 
2,.578,043 
484,315 
589,405 
354,000 


335,600 
46,010 
347,710 
639,730 
140.140 
319,673 

1.533,248 
344,088 
339,990 

1.307.6:i0 
131,338 

1,605,160 


595,855 
3,177,037 
63,608 
335,1  15 

53,1  :;o 

43.651 
71,000 


47,077 
124.4  ID 
1,091.214 
335,705 
113,655 

64,450 
873,533 

59,767 
5,153 
381,505 
105,:!58 

74,760 


Peterboro   

127,975 

98,610 

+ 

39,365 

Port  Arthur   

1,565,095 

83,835 

+ 

1,481,370 

Preston   

36,850 

46,575 

— 

9,725 

St.  Catharines  

616,515 

446.121 

+ 

170,394 

141,165 

134,485 

I 

6,680 

Stratford  

190,619 

310,155 

19,536 

Sudbury   

165,500 

103,515 

+ 

61,985 

Toronto   

9,881,671 

6,651,889 

+ 

3,339,783 

Welland  

202.587 

191,232 

+ 

11,355 

Windsor 

1 ,508,330 

720,870 

787,460 

Woodstock  

88,806 

86,021 

+ 

3,785 

Manitoba, — 

Brandon   

246,748 

:!6,155 

+ 

310,593 

St.  Boniface   

135,392 

213,260 

— 

77,868 

Winnipeg  

3.507,300 

1,836,300 

+ 

681,000 

Saskatchewan, — 

Moose  Jaw   

318,945 

90,773 

+ 

338,173 

Prince  Albert  

66,330 

30,003 

+ 

36,337 

Regina   

333,075 

465,065 

— 

343,990 

Saskatoon   

146.150 

20,200 

+ 

135,950 

Yorkton   

35.675 

,48,385 

— 

13,710 

Alberta, — 

Calgary   

66:'.. 500 

150,550 

+ 

512,950 

Edmonton   

3i:'..940 

:!01,735 

— 

87,785 

Lethbridge  

84.133 

58,430 

+ 

35,703 

Medicine  Hat  ...  . 

410,000 

50,840 

+ 

353,160 

Red  Deer   

29,180 

17,735 

+ 

11,445 

British  Columbia, — 

Nanaimo  

14,606 

50,583 

35,976 

New  W^estminster  . 

85,307 

85,130 

+ 

177 

Prince  Rupert  ...  . 

38,300 

33,700 

5,400 

South  Vancouver  . 

98,603 

107,475 

8,873 

Vancouver   

.  3,413,889 

1,593,379 

+ 

819,610 

Vernon   

17,880 

7,330 

+ 

10,550 

Victoria   

170,365 

393,450 

133,185 

Total  $43,643,334  $36,130. 


$6, .'53 1,789 


An  Improved  Type  of  Trickling  Filter 

Lath,  Pole  and  Brush  Filters,  Providing  Greater  Surface  and 
Allowing   Freer   Air  Circulation,   Give   Excellent  Results. 

  By  Lt.-Col.  G.  G.  Nasmith,  C.  M.  G.,  Ph.  D.*  


THE  object  of  every  method  of  sewage  disposal 
is  to  resolve  the  complicated  putrescible  organ- 
ic materials  present  into  simpler,  largely  inor- 
ganic, compounds  which  are  no  longer  decom- 
posable and  incapable  of  causing  offence ;  in  other 
words,  it  is  to  create  a  harmless  and  non-putrescible 
efifluent.  Such  an  effluent  is  commonly  said  to  be 
'■purified.' 

Methods  such  as  that  of  the  septic  tank  fail,  lie- 
cause,  working  in  the  absence  of  oxygen,  they  only 
partially  split  (jrganic  material,  and  these  products  of 
hydrolytic  action  have  still  to  undergo  further  destruc- 
tive processes  in  the  presence  of  oxygen  before  they 
became  stable. 

Sewage  disposal,  in  the  ordinary  sense  of  the  term, 
resolves  itself  in  chemical  terms  to  the, formula:  Or- 
ganic matter-!-oxygen=inorganic  matter-f humus  (a 
stable  organic  material). 

The  aim  of  every  method  of  sewage  disposal  has 
been  to  take  advantage  of  the  oxydizing  properties  of 
living  micro-organisms.  Methods  which  have  failed 
are  those  which  have  not  provided  the  necessary  condi- 
tions—thai is,  a  sufficiently  large  mass  of  aerobic 
micro-organisms,  properly  harnessed  to  work  in  the 
l)resence  of  an  abundant  supply  of  air. 

♦  Director  of  Laboratories,  Department  of  Public  Health,  Toronto.  First 
publislied  in  Journal  of  Royal  Sanitary  Institute.  December  1916. 


Without  going  into  detail,  it  has  lieen  established 
beyond  question  that  the  onl)  methods  of  sewage 
treatuK'iit  which  fulfill  the  above  conditions  are  the 
trickling  filter  and  the  more  recent  activated  sludge 
method. 

The  trickling  filter  requires  specially  prepared  bac- 
teria beds,  several  feet  in  depth,  made  of  stone,  slag, 
coke,  or  other  resistant  material,  as  a  nidus  for  the  bac- 
terial growth.  Sewage,  when  sprinkled  or  sprayed 
over  the  surfaces  of  such  beds,  slowh-  trickles  over  the 
pieces  of  stone  until  it  finally  reaches  the  bottom,  in 
the  course  of  a  few  weeks  the  pieces  of  stone  become 
coated  with  a  pellicle  of  slime,  which  has  been  shown 
to  con.sist  iirincipally  of  bacteria  and  protozoa.  It  is 
this  living  slime  which,  in  the  presence  of  the  oxygen 
of  the  air,  oxidizes  organic  matter. 

From  the  sewage  slowly  trickling  over  the  surface 
of  this  bacterial  slime  the  organic  matter  is  abstracted 
and  decomposed  into  simpler  ]M-oducls.  These  simpler 
))roducts  are  chiefiy  nitrites,  nitrates,  carbon  dioxide, 
suli>hates,  and  a  brownish-black  ndii-put rescible  ma- 
terial, easily  sedimented,  called  humus. 

If  air  is  excluded  from  such  beds,  the  oxidizing 
action  soon  ceases,  or,  if  antiseptics  are  added  in  suffi- 
cient (piantity  to  destroy  the  bacterial  slime,  Ihe  oxi- 
dizing action  also  ceases. 

Tn  the  activated  sludge  method  of  sewage  disnosal 


lf>4 

a  similar  liacterial  mass  is  i^railuallv  loinioil  hx  l)lo\v- 
\t\ii  rtnely-dividod  air  thnmyh  tanks  tilloil  witli  st  w  ai^r. 
The  shuljLje  which  forms  by  tliis  Ucatiiuni  allowed 
ti>  settle,  the  supernatant  fluid  allowed  to  run  oil,  and 
the  tank  ayain  tilleil  w  ith  se\va,ue,  aftir  w  hicli  tlu'  pro 
cess  is  repeated.  !'•>  dei^roes  tin-  >huli;t'  which  ac 
ciminlates  aenuires  the  sanio  pro])i'rties  as  Uio  sHuk' 
covering  the  tilier-heds.  \\  hen  lully  matured  this  ac- 
tivated siudije  will  oxidize  the  orj^anic  matter  in  fresh 
sewa,i;e  in  from  two  to  foiu"  lunu's  ;  when  ai;itatcd  con- 
tinnonslv  with  it  in  presencr  oi'  ruu-lx -dix  idcd  air  a  ])cr- 
fectiv  clear  and  stable  etTlueiit  is  ohiaineil. 

The  two  methods  hrietlv  described  above  are  prac- 
ticallv  identical  in  principle.  In  the  tricklinn  filter  the 
sewa.vje  trickles  over  the  bacterial  nia>>  in  an  atmos- 
phere of  air.  In  the  activated  sludge  method  the  bac- 
terial mass  and  sewai^e  are  kej)!  in  intimate  contact  by 
ay:itation  with  str^•anl-^  of  line  air-bubbles.  'I'he  end 
residts  are  e.xacth  the  -anic  l'"nrthermore,  as  in  the 
trickling-  tilter,  tlu-  \a-i  majority  ol"  the  bacteria  present 
in  the  sewai;e.  including  lactose  fermenters,  and  also, 
presumably,  the  jiathoiienic  \  aridii  s,  are  destroyed.  A 
sin.!4:le  example  will  suffice  to  demonstrate  se\'eral  of 
these  statements. 

Department   of   Health    Experimental    Sewage   Disposal    Plant,   Toronto — 
Average  Analyses,  June  20,  21,  and  22.  1916. 

Bacteria  per  i  <  ■  I  c  nl.  mli  s. 
I-'rcc-     All).    N'itrites  and  Ma.  l  .inkev 

;;.    .Nil:!    nitrates,    cc.  47' t  .  :;7' 

Raw  >ewaKc    Iti.il       T..".s       2.(i(!        1,4.5;?,.333  5G3,33.'{ 

.\ciivalc<l  slii<l(fe-tank,  4  hours 
hlowini; 'J  cubic  feet  of  air 

per  Rallon  of  sewage   ^ '.i       Mi       lU  .'i  S.OOd  TOO 

l.alb-lilter.  treatipR  4.5  Rations 

.It  -ifwaBC  per  acre  per  day     Hid        I  T        in. 4  !».4IMI  l.L'tid 

In  1^)12,  in  an  cndeaxor  to  dc\'ise  a  method  for  the 
disposal  of  the  City  of  I'oronto's  sewage  and  reduce 
the  estimated  cost  of  the  filter-beds,  I  began  experi- 
ments to  try  to  increase  the  efficiency  of  the  trickling 
bed,  always  keeping  the  ])rinciples  involved  in  mind. 
It  was  argued  that  if  the  amount  of  surface  or  bacterial 
slime  could  be  increased  in  a  given  volume,  then  a 
greater  rpiantity  of  sewage  could  be  passed  over  it  and 
oxydized  in  a  given  time. 

Experiments  were,  therefore,  designed  with  the 
<'>l)ject  of  increasing-  the  surface  of  the  filter  per  cubic 
vard,  and  of  allowing^  freer  circulation  of  air  than  the 
ordinar\^  types  of  filter-beds  permitted.  Wood  was 
selected  as  the  material  lending  itself  best  to  the  pro- 
blem, and  the  first  filter,  six  feet  square,  was  made  of 
laths.  The  laths  of  the  lowest  layer  were  laid  parallel 
to  one  another,  the  spaces  between  the  laths  being  a 
little  less  than  the  w'idth  of  the  laths  themselves.  A 
secr)nd  layer  was  laid  on  top  of  this,  and  at  right  angles 
to  it.  with  the  same  interspace.  .\  third  row  was  laid 
I)arallel  to  the  bottom  row,  btit  in  such  a  manner  that 
the  laths  covered  the  spaces  left  between  the  laths  of 
the  lower  series.  In  this  wa\-  a  filter  four  feet  in  depth 
was  constructed  in  which  the  sewage  in  or(;ler  to 
reach  the  bottom,  had  to  fiow  over  a  very  large  surface 
of  filter.  Air  could  enter  from  all  sides  and  the  to]) 
throu<?h  the  reg-ular  channels  provided — in  fact,  one 
can  see  rig^ht  throng-h  this  filter,  so  uniformly  regular 
are  the  spaces. 

Sedimented  cit\'  sewage  was  allowed  to  trickle  over 
the  surface  of  this  lath-filter.  In  less  than  a  month  the 
filter  was  mature,  and  the  results  obtained  thereafter 
exceeded  all  expectations.  Where  the  standard  type  of 
stone  filter,  operated  .side  by  side  with  it  as  a  control, 
treated  two  million  g^allons  of  sewage  per  acre  per  day, 
the  lath-filter  treated  six  million  g^allons  and  yielded  a 
non-putrescible  efifluent.  This  lath-filter  has  now  l)een 
in  continuous  use  for  three  and  a  half  years,  and  has 
never  failed  to  give  satisfactory  results. 
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l<'rom  these  results  we  argued  that  poles  might  give 
an  even  greater  surface  per  unit  of  volume,  because  the 
pt)les  would  only  come  into  contact  along  very  narrow 
surfaces  when  built  into  a  filter  like  the  laths.  Two 
such  fillers  were  built,  each  six  feet  square  and  six  feet 
ill  depth;  .liter  maturing  they  yielded  practically  the 
same  results  as  the  lath-filter.  They  were,  however, 
verv  difficult  to  construct;  it  was  difficult,  also,  to  ob- 
tain an  even  distribution  of  the  sewage  flow,  and  short- 
circuiting  of  the  ilow  was  also  liable  to  occur.  This 
form  was  abandoned  as  not  being  of  practical  value. 
One  i)ole-filter,  however,  was  installed  in  1914  at  the 
C'itv  of  I'oronto  Industrial  h^arm  to  treat  the  sewag'e 
from  several  hundreds  of  peoide.  No  provision  had 
been  made  for. the  fact  that  sewage  in  small  communi- 
ties fre(|uently  comes  in  gushes,  and,  consequently,  as 
the  bed  was  overdosed  at  some  periods  and  had  no 
work  to  do  at  others  the  results  were  not  satisfactory. 
These  defects  have  recently  been  remedied. 

.\  filter  built  of  slabs  of  wood  was  discarded,  as  it 
was  onh'  capable  of  treating  sewage  at  the  rate  of  three 
and  a  half  million  gallons  per  acre  per  day. 

iMualh',  Inn  ing  |)roved  our  theory  to  be  correct,  and 
haxing  made  some  ])reliminary  experiments,  it  was 
decided  that  brushwood,  pressed  into  bundles,  would 
make  the  ideal  filter  for  filter  beds,  because  it  would 
provide  the  combination  of  a  very  large  surface  area 
and  presence  of  air  which  is  so  essential. 

When  the  Town  of  North  Toronto  was  annexed  to 
the  City  of  Toronto,  a  few  years  ago,  it  had  a  system 


Lath  filter  provides  greater  surface  and  allows  freer  circulation  of  air 


of  sewage  disposal,  part  of  which  consisted  of  three 
trickling  stone  filters,  each  30  feet  in  diameter.  In  the 
early  spring-  of  1914  we  had  the  stone  removed  from 
one  of  these  filters.  Bundles  of  brushw^ood,  cut  from 
the  woods  near  by,  Avere  made  on  the  spot  by  means 
of  a  rough  box-press,  wired  together,  and  placed  in  the 
filter  until  a  depth  of  four  feet  had  been  obtained.  A 
space  of  one  foot  was  left  between  the  brush  bundles 
and  the  wall,  and  a  small  space  in  the  centre,  so  as  to 
allow  air  to  enter  freely  from  the  sides.  The  old  Re- 
volving^ distributing^  sprinkler  was  then  put  into  opera- 
tion, the  brush  quickly  became  matured,  and  in  two 
months  it  was  treating;  sewage  at  the  rate  of  six  million 
g-allons  per  acre  per  day.  A  very  high  degree  of  nitri- 
fication has  been  obtained  ;  the  ef¥luent  has  been  uni- 
formly stable,  and  the  installation  has  proved  to  be  a 
decided  success.  This  brush-filter  has  now  been  in 
operation  for  two  3^ears,  and  has  worked  just  as  well  in 
winter  as  in  summer.  Of  course,  it  is  always  necessary 
to  cover  filter  of  every  description  in  winter  in  Canada 
to  prevent  freezing-.  A  brush-filter  that  was  operated 
in  the  open  to  prove  whether  this  w^ould  occur  in  the 
Toronto  climate  rapidly  froze  solid. 
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After  three  and  a  half  years  the  lath-filter  shows  no 
si^ns  of  incipient  decax  ,  Cdnhnnini^-  the  common  ex- 
perience that  wood  which  i^  kept  C(_instant!v  wet  does 
not  decay.  In  both  the  lath  and  brush-filter  the  wood 
is  covered  with  slime,  so  that  the  wood  is  always 
soaked. 

The  advantages  of  the  brush-filter  may  be  summar- 
ized as  follows:  (1)  Brush  is  cheap,  and  ma}-  be  ob- 
tained almost  anywhere ;  (2)  skilled  labor  is  not  re- 
quired in  construction;  (3)  it  does  not  sludge;  the 
slime  will  frequently  become  quite  thin  after  heavy 
rains,  when  the  sewage  is  diluted,  though  the  efficiency 
of  the  (jlter  is  unimi:»aire(l  ;  (4)  the  lirush  mav  at  any 
time  be  removed  and  burned  (3)  it  is  durable:  a  filter 
has  now  been  in  oi)erati(in  fcir  (.\er  two  years  without 
showing  any  signs  of  decay  ;  (0)  the  distribution  of  the 
sewage  over  the  sm^face  of  the  lilter  does  not  need  to 
be  very  uniform ;  the  geneual  tendency  is  to  redis- 
tribute itself  in  the  filter  meshwork;  (7)  it  gives  the 
maximiun  amount  ol  ^in-fai'c,  w  ith  a  freer  circulation 
of  air  in  a  unit  \ohuuc  of  >parc  ;  (8)  it  has  proved  to 
be  a  success  when  treating  the  sedimented  sewage  of  a 
city  on  a  large  scale,  and  has  treated  three  times  as 
much  sewage  to  the  acre  as  the  standard  stone  filter 
will  treat. 

Unfortunatel\-,  on  account  of  the  war,  I  have  not 
been  able  to  give  in  detail  the  results  which  have  been 
and  are  still  being  obtained  since  the  filters  were  put 
into  operation.  This  brief  summary  is  being  given  in 
order  that  others  may  avail  themselves  of  our  experi- 
ence. Patents  were  applied  for  in  the  year  1914,  in 
order  to  i^rotect  the  City  of  Toronto  until  such  times 
as  our  experiments  should  be  completed.  No  rights  or 
royalties  are  claimed,  however,  in  connection  with  the 
process.  In  fact,  it  is  hoped  that  the  cheapness  of  the 
system  \vill  enable  communities  to  install  systems  of 
sewage  disposal  in  districts  where  the  high  cost  of  the 
accepted  types  of  installation  have  been  prohibitive  in 
price.  Jn  the  prairie  provinces  of  Canada,  for  example, 
where  stone  would  in  many  cases  have  to  be  hauled  b}' 
train  for  hundreds  of  miles  and  costs  a  great  deal,  the 
brush-filter  should  solve  the  problem  in  regard  to  ex- 
pense of  installation. 

In  conclusion.  I  wish  to  express  my  great  apprecia- 


tion of  the  work  of  my  assistants — Mr.  J.  Scott,  chemi- 
cal engineer,  wlio  has  carried  out  the  construction  of 
and  has  been  responsible  for  the  operation  of  all  the 
experimental  filters,  as  well  as  the  chemical  analyses 
in  connection  therewith,  and  Dr.  I".  Adams,  D.F.H., 
who  has  supervised  this  work  in  my  absence.  I  am 
also  greatlv  indebted  to  Mr.  R.  C.  Karris,  Commis- 
sioner of  Works,  and  to  Mr.  Wortlungiou.  engineer  in 
cliarge  of  llie  sewage  system,  through  tiie  unfailing  co- 
operation and  interest  of  both  of  whom  it  has  l)een  pos- 
sible to  carry  ottt  the  experiments  on  a  large  and  prac- 
tical scale. 


Gait's  New  Public  School 


THE  architect's  perspective  which  we  reproduce 
herewith  illustrates  the  new  public  school 
which  is  now  in  course  of  erection  in  Gall. 
( )nt.  'I4iis  scliool  is  modern  and  up  to  date  in 
every  particular,  and  is  being  constructed  with  the  best 
material--  and  workmanshi]),  all  of  the  equipment  being 
of  the  latot  tvpe.  In  designing  the  building  no  super- 
licial  ornament  or  elaboration  has  been  employed,  the 
idea  being  to  pr(iduce  a  building  which,  of  its  own  gen- 
eral loi  111  aiiil  ]iroportions,  would  present  a  pleasing 
appearance  and  he  typical  of  the  purpose  for  which  it 
is  intended,  so  as  to  obtain  the  maximum  of  value  at  a 
minimum  of  cost. 

The  school  is  a  two-storey  and  basement  structure, 
and  contains  eight  clasv  rooms,  four  on  each  floor. 
The  first  floor  als(j  contains  the  principal's  office  and 
iiecesvar\-  accommodation;  also  separate  closets  for 
kindergarten  and  primary  departments.  On  the  second 
Hoor  there  are  the  lady  teachers'  and  nurses'  rooms, 
with  private  lavatories  in  connection  with  each;  the 
rooms  are  well  lighted  frenn  the  outside.  The  class 
rooms  are  of  standard  size,  24  ft.  x  32  ft.,  with  13-ft. 
ceilings.  The  windows  extend  to  the  ceiling,  and  are 
finished  witli  splayed  jambs,  giving  the  most  efficient 
distribution  of  light.  The  light  is  admitted  on  the  left 
side  of  all  class  rooms.    T.ach  class  room  has  its  own 


Up-to-date  Public  School  at  Gait,  Ontario 
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>c|)aratc  cloak  room,  from  w  liicli  it  is  se|);iratod  1)\  a 
hriok  wall,  one  iloor  oi)i.'uiii_L;  into  llu'  class  ronni  and 
aiiotlicr  into  the  corridor.  All  of  the  doors  open  in  lliv 
line  of  exit.  All  class  roi>nis,  cloak  rooms,  teachers' 
ri^Mnns.  etc..  have  plastereil  walls  and  ceilin,t;s,  with  a 
cement  dado,     ft.  0  in.,  e.xlendini;-  aroniul  each  room. 

The  .structure  is  of  brick  construction,  with  stone 
foundations.  The  exterior  is  faced  w  ith  fumed  Mas'.ied 
pressed  bricks  of  the  best  i|nality.  laid  up  in  h^lemish 
bond,  with  dark  raked  joints.  Pressed  brick  are  used 
for  the  inner  courses.  .\11  of  the  foundation  abo\c 
Srade  is  faced  with  n)ck-faced  Indiana  limestone,  in 
re.ijnlar  courses,  each  alternate  stone  beiui;  a  header. 
Hrickwork  has  been  employed  to  some  extent  in  the 
interior  finish  of  the  biiildini;'.  In  the  basement  all  the 
stone  walls  are  lined  with  tinished  brickwork,  and  the 
walls  of  the  lavatories,  playrooms,  corridors  .etc.,  are 
of  the  same  material,  the  best  i|ualily  of  red  pressed 
bricks  being-  em])loyed.  The  xeslibuies,  also,  and  all 
corridor  walls  on  the  first  and  second  floors  are  lined 
with  brickwork,  the  lower  ft.  bc-iu!^-  of  fumed  floors 
are  lined  with  brickwork,  the  Inwer  ,^  ft.  being"  of 
fumed  flashed  bricks,  the  same  as  is  em])loyed  on  the 
outside  walls.  This  is  cap])cd  with  a  brick  dado  course, 
and  the  npiier  portion  of  the  walls  cxtendint>-  to  the 
ceiling'  is  finished  with  light-colored  buff  pressed 
bricks,  laid  np  in  white  mortar.  The  ceilings  of  the 
corridors  and  vestibules  are  plastered. 

All  rcionis  are  separated  by  13-inch  brick  walls  and 
all  interior  trimming  is  of  hardwood,  in  natural  finish. 
The  floors  of  corridors  and  over  the  boiler  room,  etc.. 
are  of  fireproof  construction,  being  of  hollow  tile  and 
concrete,  sui)portcd  on  steel  i)eams.  and  finished  .with 
the  best  qualitv'  of  hard  maple  nnoring,  secured  to 
wood  sleepers  embedded  in  the  concrete.  All  other 
floors  are  of  hard  maple,  laid  over  a  spruce  sub-floor, 
with  a  heavy  interlining^  of  asbestos.  The  stairs  from 
the  basement  to  the  first  floor  are  of  reinforced  con- 
crete, with  slate  treads,  and  the  stairs  from  the  first  to 
the  second  floor  are  of  steel  construction,  having  pan- 
elled newels  and  strings,  with  slate  treads  and  oak 
hand-rails.  The  basement  ceiling  is  plastered  on  metal 
lathing. 

The  building  is  roofed  in  accordance  with  the  Bar- 
rett Specifications.  The  roofing-  is  flashed  to  the  cop- 
ing, all  brickwork  from  the  roof  to  the  coping  being 
covered  by  the  flashing.  The  roof  is  graded  to  two 
internal  points,  and  the  rain  water  is  carried  to  the- 
basement,  where  it  is  collected  in  a  large  cistern,  so 
that  the  heating  boiler  may  always  be  supplied  with 
soft  water.  The  roofing  is  laid  over  2-inch  rnatchcd 
Norway  pine  sheathing,  supported  on  6-ifi.  x  14-in. 
roofing^  timbers  set  5  ft.  apart  on  centres. 

Tool-finished  Indiana  limestone  has  been  used  for 
the  exterior  trim  of  the  building,  all  sills,  lintels,  cop- 
ing, and  other  stone  trimmings  being  of  this  material. 
The  rnain  cornice  and  the  cornice  to  the  entrance 
porches  is  of  galvanized  iron,  and  painted  and  sanded 
to  the  same  color  and  texture  as  the  stone  trimmings. 
The  main  cornice  is  supported  on  iron  brackets.  The 
roofs  of  entrance  porches  are  covered  with  green  slate. 
The  roof  water  from  these  is  carried  to  the  inside  of 
the  building-. 

All  exterior  doors  open  to  the  outside  and  are  pro- 
tected by  porches.  Vestibules  are  also  ]irovided  at 
each  entrance,  with  doors  opening  into  the  main  corri- 
dors and  also  leading  to  the  basement. 

The  heating  of  the  building  is  by  steam,  w  iih  direct 
radiation,  on  the  low-pressure  gravity  return  system, 
and  the  temperature  regulation  is  under  automatic  con- 
trol.   The  ventilation  of  class  rooms,  cloak  rooms,  and 


111  tlu'  pla>rooms  in  the  basement  is  by  the  single  ])le- 
nuin  system,  the  air  being  supplied  from  a  motor- 
driven  fan  in  the  basement,  which  draws  the  air  direct- 
ly from  the  outside  and  distributes  it  to  the  diflferent 
rooms.  The  air  is  first  warmed  by  being  drawn  over 
steam-heated  coils,  and  is  under  automatic  control,  a 
uniform  temperature  being  maintained  at  all  times. 
The  lavatories  in  the  basement  are  ventilated  on  the 
exhaust  system,  the  foul  air  being  drawn  off  in  each 
by  an  electrically-operated  fan  and  discharged  above 
the  roof  of  tlie  building.  The  various  cloak  rooms  and 
lavatories  on  the  other  floors  are  ventilated  separately. 
The  sanitary  arrangements  are  very  complete. 

The  building  is  electrically  lighted,  and  has  a  com- 
plete system  of  call  bells,  a  fire  alarm  system,  etc. 
iMrc  protection  is  provided  by  a  large  stand-pipe,  ex- 
tending- from  the  basement,  with  flush  cabinets  con- 
taining- valves  and  hose  .racks  on  each  floor  and  in  the 
basement. 

Mr.  J.  Evans,  architect.  Gait,  designed  the  school, 
which  is  being  erected  under  general  contract  by  P.  H. 
.Secord  &  Sons,  general  contractors,  of  Brantford. 
Ont.  It  will  be  finished,  without  extras,  at  a  total  cost 
of  about  $45,000,  exclusive.  All  brick  for  the  building- 
was  supplied  by  the  Milton  Pressed  Brick  Company, 
of  Milton,  and  the  cut  stone  was  furnished  by  the  A. 
&  E.  Nobs  Compan)',  of  London.  The  steel  stairs  are 
being  built  and  set  tip  by  the  Canada  Wire  and  Iron 
Goods  Company,  of  Hamilton. 


Quebec  Superior  Board  of  Health  Imposes 
Filtration  Improvements 

The  towns  .of  St.  Anne  de  Bellevue,  Pointe  Claire, 
and  Dorval  will  have  to  install  filtration  plants  1)\ 
nex-t  October,  according  to  a  decision  of  the  Quebec 
Superior  Board  of  Plealth,  which  has  declared  that  the 
water  of  Lake  St.  Louis  is  unfit  for  drinking  purposes. 
The  question  of  the  City  of  Lachine,  which  also  uses 
the  same  water,  will  come  up  later.  The  City  of  Hull 
requested  the  board  to  suspend  an  order  that  the  city's 
drinking  water  be  filtered,  but  this  was  refused,  as  the 
board  held  that  the  chlorinatipn  of  the  water  was  only 
an  emergency  process,  and  that  the  city  must  put  in  a 
filtration  plant.  The  board  approved  the  following 
sug^gestions  by  the  Committee  on  Sewage  Disposal  and 
Sanitation  of  the  Canadian  Society  of  Civil  Engineers 
(Mr.  A.  Surveyer,  chairman)  to  amend  the  Quebec 
Public  Health  Act: 

1.  Plans  for  waterworks,  filters,  sewerage  .systems, 
sewage  disposal  submitted  to  the  .Superior  Board  of 
Health  to  be  always  prepared  by  engineers  qtialified  to 
practice  in  the  province. 

2.  That  no  by-law  i^roviding"  for  the  raising  of 
money  for  the  construction,  alteration,  or  extension  of 
any  works  coming  under  the  juinsdiction  of  the  Board 
of  Health  be  submitted  to  the  votes  of  the  electors 
without  first  being  approved  by  the  Board  of  Health. 

3.  That  extensions  or  alterations  to  existing  w'orks 
be  submitted  1o  the  Iniard  of  Health  for  approval. 

4.  That  rules  should  be  drafted  to  cover  the  pre- 
paration and  submission  of  projects. 


The  Joint  Committee  of  Technical  Organization 
has  sent  out  follow-up  reminders  to  men  who  failed 
to  respond  to  the  first  request  for  information.  It  is 
unfortunate  that  this  should  have  been  necessary,  as 
the  per.sonal  financial  strain  upon  certain  individuals  is 
already  heavy.  The  Committeess  asks  your  assist- 
ance in  the  form  of  a  prompt  reply.  Give  them  your 
hel])  to  this  extent— it's  war  work. 


Fi-bniary        lit  17 
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Specifications  for  Concrete  Floors 

Suggested  Recommendations  Covering  Preparation,  Laying  and  Fin- 
ishing of  Plain   and   Reinforced,  Single  and  Double-Course  Floors 


Continued  from  last  issue 


PLAIN  CONCRETE  ELOORS. 
Eor  plain  concrete  floors  the  following-  will  apply,  ' 
in  addition  to  the  o^eneral  requirements: 

Subgrade. 

30.  Preparation. — All  soft  and  spongy  places  shall 
be  removed  and  all  depressions  filled  with  suitable  ma- 
terial, which  shall  be  thoroughly  compacted  in  layers 
not  exceeding  six  (6)  inches  in  thickness.  The  sub- 
grade  shall  be  thoroughly  tamped  until  it  is  brought  to 
a  firm,  uny  ielding  surface. 

31.  Deep  Fills. — All  fills  shall  be  made  in  a  manner 
satisfactory  to  the  architect  or  engineer.  The  use  of 
muck,  quicksand,  soft  clay,  spongy  or  perishable  mater- 
ial is  prohibited. 

32.  Drainage. — Wlun  required,  a  suitable  drainage 
system  shall  be  installed  and  connected  with  sewers  or 
other  drains  indicated  by  the  engineer. 

33.  Depth. — The  subgrade  shall  be  not  less  than 
....  (00)  inches  below  the  finished  surface  of  the  floor. 

Note. — Subgrade  to  be  five  (5)  inches  below  the 
finished  surface  of  the  floor  when  subbase  is  not  re- 
quired, and  at  least  elev^en  (11  )  inches  belov/when  sub- 
base  is  required. 

Subbase. 

(Omit  these  sections  when  subbase  is  not  required.) 

34.  Thickness. — On  the  subbase  shall  be  spread  a 
material  as  hereinbefore  specified,  which  shall  be  thor- 
oughly rolled  or  tamped  to  a  surface  at  least  ....  (00) 
inches  below  the  finished  grade  of  the  floor.  On  fills 
the  subbase  shall  extend  the  full  width  of  the  fill. 

35.  Wetting. — While  compacting  the  subbase,  the 
material  shall  be  kept  thoroughly  wet,  and  shall  be  in 
that  condition  when  the  concrete  is  deposited. 

Forms. 

36.  Materials. — Forms  shall  be  free  from  warp,  and 
of  sufificient  strength-  to  resist  springing  out  of  shape. 

37.  Setting. — The  forms  shall  be  well  staked  or  oth- 
erwise held  to  the  established  lines  and  grades  and 
their  upper  edges  shall  conform  to  the  established 
grade  of  the  floor. 

38-  Treatment. — All  wood  forms  shall  be  thorough- 
ly wetted  and  metal  forms  oiled  or  coated  witli  soft 
soap  or  whitewash  before  depositing  any  material 
against  them.  All  mortar  and  dirt  shall  be  removed 
from  forms  that  have  heen  previously  used. 

Construction. 
39.  Size  of  Slabs. — The  slabs  or  independently-divid- 
ed blocks,  when  not  reinforced,  shall  have  an  area  of 
not  more  than  one  litmdred  (\00)  square  feet,  and  shall 
not  have  dimensions  greater  than  ten  (10)  feet.  Larger 
slabs  shall  be  reinforced  as  hereinafter  specified. 

40.  Thickness  of  Floor. — The  thickness  of  the  floor 
shall  be  not  less  than  five  fS)  inches. 

41.  Width  and  Location  of  Joints. — When  required 
by  the  architect  or  engineer  in  charge,  a  one-half  (^) 
inch  space  or  joint  shall  be  left  between  the  floor  and 
the  walls  and  columns  of  the  building,  to  be  filled  with 
the  material  before  specified  under  "joint  filler." 

42.  Protection  of  Edges. — Where  required  by  the 
architect  ov  engineer  in  chai\gc,  the  edges  of  the  slal)s 


at  the  joints  shall  ije  i)rutected  by  metal.  Unless  pro- 
tected by  metal  the  upper  edges  of  the  slabs  shall  be 
rounded  to  a  radius  of  onc-Iialf  (  '  j  )  inch. 

Concrete  Base. 

(Two-course  Moor. ) 

43.  Proportions. — The  concrete  shall  be  mixed  in 
the  proportions  by  volume  of  one  (1  )  sack  of  Portland 
cement,  two  and  one-half  (  2'  i  cubic  feet  of  fine  aggre- 
gate, and  five  (S)  cubic  feet  of  coarse  aggregate. 

44.  Consistency. — The  materials  shall  be  mixed  wet 
enough  to  ])roduce  a  concrete  of  a  consistency  that  will 
flush  readily  under  slight  tamping,  but  which  can  be 
handled  without  causing  a  se|)aration  (jf  the  coarse  ag- 
gregate from  the  mortar. 

45.  Placing. — After  mixing,  the  concrete  shall  be 
handled  rapidly  and  the  successive  batches  deposited  in 
a  continuous  operation,  completing  individual  sections 
to  the  required  depth  and  widtli.  Ll^nden  no  circum- 
stances shall  concrete  that  has  partly  hardened  be  used. 
The  forms  shall  be  filled  and  the  concrete  struck  off 
and  tamped  to  a  surface  the  thickness  of  the  wearing 
course  below  the  established  elevation  of  the  floor. 
The  method  of  placing  the  various  sections  shall  be 
such  as  to  produce  a  straight,  clean-cut  joint  between 
them,  so  as  to  make  each  section  an  independent  unit. 
If  dirt,  sand,  or  dust  collect^  on  the  base  it  shall  be  re- 
moA'ed  before  the  ^^■eariug  course  is  applied.  Work- 
men shall  not  be  permitted  to  \valk  on  the  freshly-laid 
concrete.  .\uy  concrete  in  excess  of  that  needed  to 
complete  a  section  at  the  st(i|)])iiig  i.f  work  shall  not  be 
used.  In  no  case  shall  ccincictc  be  deposited  upon  a 
frozen  subgrade  or  subbase. 

46.  Reinforcing. — Slabs  having  an  area  of  more 
than  one  hundred  (100)  s(|uare  feet,  or  having  dimen- 
sions greater  than  ten  (10)  feet,  shall  be  reinforced 
with  wire  ialjric,  or  with  plain  or  deformed  bars.  The 
reinforcement  shall  have  a  weight  of  not  less  than 
twentx -ei.L;ht  (28)  pounds  per  one  hundred  (100) 
square  feet.  The  reinforcement  shall  be  placed  upon 
and  slightly  pressed  into  the  concrete  base  immediately 
after  the  base  is  placed.  It  shall  not  cross  joints,  and 
shall  be  lapped  sufliciently  to  develop  the  full  strength 
of  the  metal. 

Wearing  Course. 

47.  Proportions  for  Mixture  No.  1. —  The  wearing 
course  shall  be  mixed  in  the  proportions  of  one  (1) 
sack  of  Portland  cement,  two  (2)  cubic  feet  of  fine  ag- 
gregate. The  mininnnn  thickness  shall  be  three-cjuar- 
ters  (-34)  inches. 

48.  Proportions  for  Mixture  No.  2. —  The  wearing 
course  shall  be  mixed  in  the  proportions  of  one  (1) 
.sack  of  Portland  cement  and  one  (1)  cubic  foot  of  fine 
aggregate  and  one  (1)  cubic  foot  on  No.  1  aggregate 
for  wearing  course.  The  minimum  thickness  shall  be 
one  (1)  inch. 

49.  Consistency. — The  mortar  shall  be  of  the  dry- 
est  consistency  possible  to  work  with  a  sawing  motion 
of  the  strike  board. 

.^0.  Placing.— The  wearing  course  shall  be  plac^  ' 
immediately  after  mixing.  It  shall  be  deposited  on  the 
fresh  concrete  of  the  base  before  the  latter  has  appre- 
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ciablv  lianU'ncd.  aiul  UrKiiLjlii  in  tlic  r>ial)li>ln.Hl  ,m;ul«.' 
with  a  sliikchnard.  In  no  cum'  shall  nunc  than  fortv- 
rtve  (45  >  minutes  elapse  l)et\veen  tlir  lime  the  eDMoi  cte 
lor  the  lia-»e  i>-  mi\e<l  ami  the  weariniL;  course  is  placed. 

51.  Finishing. — Afler  the  weaiiuij  course  lias  been 
hrou^iiht  tti  the  established  ijraile  b\  nuan>  nf  a  strike- 
board,  it  shall  be  worked  with  a  woml  ll^ai  in  a  man- 
ner wiiieh  will  thoroughly  compact  it  and  jjidxidc  a 
surface  free  from  depressions  or  irre-^ularities  of  an\ 
kind.  W  hen  reipiired.  the  siu  lace  shall  be  stcel-trovvei 
ed,  but  e.Kcessive  working;  shall  be  axoiilcd.  In  no  case 
shall  drv  cement  or  a  mixtiu-e  of  {lr\  cement  and  sand 
be  sprinkled  on  the  surface  tn  .ibvuih  moisture  or  to 
hasten  the  hardening;-,  but  the  I '.i  nner  method  may  be 
used  if  desired.  l'nles>  pi-nieeted  b\  metal  the  sni-face 
edj^es  of  all  slabs  >hall  be  rounded  In  a  radius  ni  one- 
half  (  ' .. )  inch. 

52.  Coloring. —  If  artificial  colnrins.;-  is  used,  it  must 
be  incorporated  with  the  entire  wearing  C(jurse,  and 
shall  be  mi.xed  drv  with  the  cement  and  a^i^res^ate  un- 
til the  mi.xtnrc  is  of  a  uniform  color.  In  no  case  shall 
the  amount  of  colorini.;  exceed  lixe  (3)  per  cent,  of  the 
weii;ht  of  the  cement. 

t)Xi":-C()i  R.si':  i-'L( )( )R. 

5vV  Proportions. — The  concrete  Nliall  be  mixed  iu 
the  proi)oriions  of  one  (1  )  sack  of  i'ortland  cement  to 
not  more  than  two  (2)  cubic  feet  of  fine  aggregate  and 
not  more  than  three  (3)  cubic  feet  of  coarse  aggregate, 
and  in  no  case  >Iiall  the  volume  of  the  fine  aggregate 
be  less  than  one-half  (  jj)  the  Nolume  of  the  coarse  ag- 
gregate. 

.\  cubic  yard  of  concrete  in  ])lace  shall  contain  not 
less  than  six  and  eight-tenths (  6.8)  cubic  feet  of  ce- 
ment. 

54.  Consistency. — The  materials  shall  be  mixed 
with  sufficient  water  to  produce  a  concrete  which  will 
hold  its  shape  when  struck  ofi  with  a  strikeboard.  The 
consistencv  shall  not  be  such  as  to  cause  a  separation 
of  the  mnrtar  f ri  )m  the  coarse  aggregate  in  handling. 

55.  Placing. — After  mixing,  the  concrete  shall  be 
handled  rapidly  and  the  successive  batches  deposited 
in  a  continuous  operation,  completing  individual  sec- 
tions to  the  required  depth  and  width.  Under  no  cir- 
cumstances shall  concrete  that  has  partly  hardened  be 
used.  The  forms  shall  be  filled  and  the  c(jncrete 
brought  to  the  established  grade  with  a  strikeboard. 
The  method  of  placing  the  various  sections  shall  be 
such  as  to  produce  a  straight,  clean-cut  joint  between 
them  -SO  as  to  make  each  section  an  independent  unit. 
Any  concrete  in  excess  of  that  needed  to  complete  a 
section  at  the  stopping  of  work  shall  not  be  used. 
Workmen  shall  not  be  permitted  to  walk  on  the  fresh- 
l)'-laid  concrete.  In  no  case  shall  concrete  be  deposited 
upon  a  frozen  subgrade  or  subbase. 

56.  Reinforcing.  —  Slabs  having  an  area  of  more 
than  one  hundred  (lOOj  square  feet,  or  having  any  di- 
mensions greater  than  ten  (lOj  feet,  shall  be  reinforced 
with  wire  fabric,  or  with  plain  or  deformed  bars.  The 
reinforcement  shall  have  a  weight  of  not  less  than 
twenty-eight  (28)  pounds  per  one  hundred  (100  square 
feet.  The  reinforcement  shall  be  placed  upon  and 
slightly  pressed  into  the  concrete  base  immediately 
after  the  base  is  placed,  ft  shall  not  cross  joints,  and 
shall  be  lapped  sufificiently  to  dcA  clop  the  full  strength 
of  the  metal. 

57.  Finishing. — .\fter  the  concrete  has  been  brought 
to  the  establi>hed  grade  by  means  of  a  strikeboard, 
and  has  hardened  somewhat,  but  is  still  workable,  it 
shall  be  floated  with  a  wood  float  in  a  manner  which 
will  thoroug^hly  compact  it  and  provide  an  even  sur- 
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face.  W  lien  re(|nireil,  the  surface  shall  be  steel-trow- 
eled, but  excessi\e  working  shall  be  avoided.  Unless 
protected  bv  metal  the  surface  edges  of  all  slabs  shall 
be  rounded  (ine-Iialf  (>4 )  inch. 


Canadian  Exports  Show  Substantial 
Increase 

t'anadian  trade  for  the  last  nine  months  of  1916 
showed  a  tremendous  increase  according  to  the  recent- 
ly issued  figures  given  out  by  the  Department  of  Cus- 
toms at  Ottawa.  A  gain  of  approximately  $700,000,- 
000  was  noted  for  the  period,  while  exports  for  this 
period  increased  approximately  $350,000,000.  While 
the  large  munitions  ex])orts  amounting  to  over  $1,000,- 
000  a  day  accounts  iu  some  degree  for  the  large  in- 
crease in  exports,  there  was  also  a  considerable  expan- 
sion of  general  trade.  The  trade  total  for  the  nine 
months  was  $1,700,563,269  as  compared  with  $1,012,- 
4S(),000  for  the  last  three  quarters  of  1915.  The  total 
export  figures  for  the  same  period  of  1916  and  1915 
were  $861,629,000  and  $511,534,000  respectively.  Ex- 
])orts  of  agricultural  products  showed  an  increase  of 
$115,000,000  from  $202,506,000  to  $317,451,000.  Ani- 
mal products  showed  a  marked  advance  from  $78,559,- 
000  to  $93,586,000,  which  is  responsible  to  some  extent 
for  higher  prices,  while  products  of  the  mine  increased 
from  $49,034,000  to  $63,725,000.  Exclusive  of  corn 
and  bullion  the  increase  of  exports  over  imports 
amounted  to  $258,763,000. 


Recommended  Improvements  for  Trail, 
B.C.,  Water  Supply 

Engineer  A.  L.  McCulloch's  recommendations  re- 
garding the  improvement  of  the  water  supply  system  of 
Trail,  B.C.,  are  contained  in  a  report  recently  submitted 
by  him  to  the  city  council.  He  advises  that  Cambridge 
Creek,  supplemented  by  storage  and  use  of  water  from 
Violin  Lake,  be  employed  as  the  source  of  supply.  By 
this  means  a  low  water  flow  of  1,500,000  U.S.  gallons 
per  day  can  probably  be  obtained.  In  order  to  utilize 
the  storage  possibilities  of  Violin  Lake,  an  earth-fill 
dam  20  feet  high,  with  24-inch  concrete  sluicewa}^  is 
suggested,  and  the  laying  of  a  14-inch  tile  pipe  to  Cam- 
l)ridge  Creek.  From  Cambridge  Creek  it  is  proposed 
to  lay  a  wood  stave  pipe  line,  8,400  feet  long,  to  a 
1,000,000-gallon  distribution  reservoir  on  the  west  limit 
of  the  city.  This  reservoir  would  be  constructed  of 
earth  embankments,  with  clay  lining,  and  would  have 
an  elevation  of  373  feet  above  the  main  streets  of  the 
city.  The  cost  of  the  whole  proposition,  exclusive  of 
land,  as  estimated  by  Engineer  McCulloch,  would  be 
$46,500,  made  up  as  follows :  V^iolin  I^ake  earth  dam,  20 
feet  high,  $3,500;  14-inch  pipe  line  from  lake  to  Cam- 
bridge Creek,  $6,000;  c^mduit  line  from  Cambridge 
Creek,  8,400  feet  of  8-inch  wood  stave  pipe,  $7,500;  dis- 
tribution reservoir,  1,000,000  gallons,  with  overflow  to 
Trail  Creek,  $6,000 ;  distribution  pipe  system  through- 
out the  city,  $17,500;  addition  of  15  per  cent,  for  con- 
tingencies and  engineering,  $6,000;  total,  $46,500. 


The  largest  dam  in  Europe  was  recently  completed 
near  Barcelona,  Spain.  Abutting  on  almost  perpen- 
dicular cliffs  the  dam  is  constructed  of  concrete  and 
measures  330  feet  in  height  and  700  feet  in  length. 
The  thickness  is  320  feet  at  the  base,  gi^adually  decreas- 
ing to  14  feet  at  the  top.  The  valley  above  the  dam 
is  now  occupied  by  an  artificial  lake  15j^  miles  long 
and  3^  miles  wide. 


February  21.  iDn 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


Old  Bridge  Piles  Repaired  by  Using 
Concrete  Base 

Replacing-  pilino-  under  wood  bridges  still  in  fairly 
j^ood  repair  as  to  caps,  joists,  and  flooring  is  one  of  the 
big  items  of  expense  in  places  wbere  pile  bridges  arc 
frequent  and  recjuire  mainUnanrc  for  a  number  of 
years.  In  the  Engineering  Xcws  E.  V.  Moone  de- 
scribes a  method  of  reducing-  this  expense  by  putting 
concrete  bases  under  the  piles  that  have  rotted  danger- 
ously at  the  ground  line.  Replacing  a  pile  always 
necessitates  tearing  up  the  deck  of  the  bridge,  remov- 
ing- at  least  two  or  three  joists  and  frequently  the  cap, 
and  sometimes  requires  falsework  for  the  pile  driver. 
Where  the  soil  is  hrm  and  hard  and  men  can  work  on 
the  ground,  a  concrete  base  is  put  in,  retaining  the 
upper  part  of  the  old  pile.  The  chief  difificulty  is  to  get 
down  past  the  root  of  the  pile.  This  has  been  sur- 
mounted in  most  cases  either  by  pulling-  or  digging-  out 
the  lower  part  of  the  pile,  or  by  mox  ing  the  top  of  the 
pile  slig-htly. 

A  7-in.  post  augur  drills  the  holes  to  a  depth  of  5  to 
(S  feet.  Sometimes  the  holes  are  reamed  out  by  a  "jab- 
bing digger"  or  a  pile  spade,  which  operation  allows  a 
mushroom  base  to  be  formed.  After  filling-  the  hole 
with  concrete,  a  round  sheet-metal  form,  a  little  larger 
in  diameter  than  the  hole,  is  placed  at  the  surface.  Jn 


S^rt>p/rvn\  [| 


--.Old  Pile 
>^,-Lagscrews. 

1 


•  .3'- 

Iz": 


Concreie 
Surface       J."  J  •  /<      sj  iim 


Line 


to 

.Jl 


Concrete  base  for  old  bridge  piles 

the  form  three  or  four  iron  straps  are  placed,  so  that 
they  will  project  8  to  12  inches  above  the  concrete. 
I^ach  strap  is  drilled  for  two  lag-screws,  and  the  strrqis 
are  placed  so  that  the  pile  slips  between  them. 

The  top  of  the  base  is  pressed  down  or  cnpi^ed, 
using  either  a  wood  form  or  a  trowel.  This  de\'ice 
helps  to  keej)  the  pile  firmly  in  place.  The  concrete 
sets  for  48  hours  before  the  i)ile,  which  is  secured  with 
the  lag-screws,  is  placed. 

A  number  of  bridges  thus  reiniired  have  sustained 
heavy  floods  without  damage.  Under  favorable  condi- 
tions this  method  of  repair  is  much  cheaper  than  re- 
placing old  piles  with  new.  and  it  seems  to  be  moi-e 
lasting. 


Shackle  Prevents  Piling  from  Creeping 

Considerable  difficulty  encountered  in  holding  steel 
sheet  piling-  to  the  proper  elevation  during-  driving  was 
overcome  bv  securing  each  pile  to  the  next  with  a  long- 
shackle,  as  sliDwn  in  the  sketch,  from  fingineering  Re- 
cord. This  method  was  adopted  in  connection  with 
the  construction  of  a  river  dam. 

The  piles  were  of  the  14-inch  arched  web  type,  40 
feet  in  length.  They  are  a  permanent  installation, 
driven  on  the  upper  edge  of  the  navigable  pass  founda- 
tion, and  extending-  3  feet  into  it.  In  the  sketch,  pile  1 
represents  that  being  driven,  while  ])iles  2,  3,  and  4 
have  been  previously  driven. 

During  the  driving-  of  pile  1  pile  2  would  creep  l)e 
lo\y  grade,  due  to  the  friction  between  the  piling.  In 
some  cases  the  creeping-  of  pile  2  would  commence  as 
soon  as  the  driving  was  started  on  pile  1.    If  this  had 
been  allowed  to  continue  until  i^ile  1  was  driven  to 


Piling  kept  from  creeping  below  grade  by  shackle 

grade,  pile  2  would  have  been  from  10  to  12  feet  be!o-\v 
grade.  The  method  used  to  prevent  the  creeping  of 
the  piling-  was  to  fasten  a  shackle  to  pile  2  with  a  ]  34- 
inch  short  bolt,,  lay  the  other  end  of  the  shackle  )ver 
the  top  of  pile  3,  and  insert  a  bolt  in  the  joint  becwe.Mi 
piles  2  and  3  to  prevent  the  shackle  from  being  pulled 
off.  After  the  shackle  was  in  place,  pile  2  would  con- 
tinue to  creep  for  about  an  inch,  until  the  shackle  be- 
came tight.  In  one  or  two  cases  the  friction  develoned 
in  driving-  was  so  great  that  pile  2  would  continue  to 
creep,  carrying  with  it  pile  3.  'J'his  necessitated  an  ad- 
ditional shackle  between  piles  3  and  4. 

The  shackle  was  about  15  inches  long,  made  from 
1-inch  soft  steel.  The  piles  were  driven  with  3^2  and 
4-ton  steam  hammers. 


"The  people  of  Canada  should  practice  econo- 
my, which  results  in  greater  national  saving. 
Every  man  over  twenty-one  understands  how  to 
economize,  and  every  man  can  carry  it  out  if  he 
wants  to  carry  it  out.  Let  us  economize.  Let  us 
make  our  savings  serve  the  purposes  of  war.  Let 
the  people  of  the  Dominion,  by  thrift  and  econo- 
my, make  their  dollars  fight  the  Hun."— Sir  Thos 
White. 
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Blasting  with  Liquid  Air 

lUastinj;  witli  liquid  air  is  said  to  Iki\c  luni  nipidh 
dc\ ohipetl  ill  (.icrmany  since  the  hci^inniui;  oi  ihc  w  ji. 
Holes  drilled  in  rock  are  char.yed  witli  li\c  carliidm 
which  are  siniplv  small  l)a,us  soaked  in  a  lnukct  d 
liquid  air  after  they  have  absorbed  a  snllicieul  anuuiiil 
of  it.  when  thev  are  jammed,  like  wet  ra,L;s.  iiiii.  llic 
drill  hole  with  a  stick,  and  lired  bv  clectricitv.    A  sin 
i;lc  •X)-4irain  cartridi^e  costs  approxiniateh    0  10  as 
much  as  an  ei|ni\alenl  ilynaniitc  cartridge.    It  is  said 
to  be  50  per  cent,  more  powerful  than  ihnainitc  and 
the  cost  just  alicint  one-ball"       niiu'li  in  laii'r  (jnaiili 
lies. 


Multiplying  the  Reach  of  a  Derrick  Boom 

\  boom  derrick  used  In  haiidU'  spoil  excaxalcd 
Irom  the  lock  i)it  for  a  'i  i'xa-^  canal  was  rij^-^ed  so  thai 
the  spoil  bucket  handled  by  it  cnuld  be  dumped  at  a 
«listancc  of  30()  feet  frnni  the  mast.  This  was  effected 
I>y  rii^-'finf;-  a  trolley  lin^'  cable  iVi  lui  the  bottom  of  tlic 
mast  to  a  sheave  nu  the  end  ni  ilu'  boom,  iIuiuh' 
lhronii[h  the  bottom  i)lock  of  the  hoistins;-  tackle,  and 
to  the  toi)  of  the  tail  tower,  where  it  was  made  fast. 
'l"hc  boom  was  topped  and  the  bucket  h.  listed,  and 
was  then  allowed  to  mo\e  downward  on  the,  inclined 
trollev  cable  to  the  re(|uired  point,  wdierc  it  was 
dmnped  and  then  retmned  fur  another  load. 

It  was  found  that  fur  a  distance  of  300  feet  a  12 
foot  drop  was  required,  and  that  a  load  of  2,500  pounfis 
was  necessary  for  operation  on  this  flat  sloi)e.    Jn  soft, 
wet  .^-ronnd  a  ,l!'ani;-  of  seven  men,  including  foremen 
and  hoistcr,  could  handle  137  buckets  in  eii^ht  hours. 


Letter  to  the  Editor 

'J"he  followiui^  letter,  referring'  to  pavements  and 
hiijlnvays,  is  a  special  plea  for  providing-  better  foun 
datious  than  have  been  used  in  general  in  the  past,  ft 
is  pointed  out  that  our  roads  do  not  wear  out  as  a  re- 
sult of  increased  trafific,  but  rather  that  they  arc  broken 
down  by  the  increasingly  heavy  traffic  made  possible 
by  modern  automobiles,  motor  trucks,  etc.  AVe  be- 
lieve the  point  is  well  taken  that  too  little  attention 
has  been  paid  to  road  foundations  and  that  at  a  com- 
paratively small  increase  in  cost  a  much  longer  life 
woidd  be  obtainable. 

February  1.  1917. 

Editor  Contract  Record : 

This  company  has  been  building  pavements  and 
roads  and  producing'  highway  materials  for  thirty-three 
years.  We  feel  that  our  position  in  the  road-building 
industry  imposes  a  certain  responsibility  upon  us.  It 
is  in  the  discharge  of  such  responsibility  that  we  point 
out  a  serious  and  costly  error  now  being  made  in  prac- 
tically all  communities,  namely,  the  failure  to  provide 
adequate  foundations  for  coimtr}-  roads  and,  in  many 
cases,  for  city  pavements. 

Our  roads  are  not  wearing  out  by  incrcjising  quan- 
tity of  traffic  nearly  so  fast  as  they  are  being  broken 
down  by  increasing  weight  of  trafific.  The  remedy  for 
this  condition  is  the  adoption  of  more  substantial  bases 
for  new  roads  in  rural  districts  as  well  as'in  cities. 
Used  in  this  w^ay  for,  foundations,  concrete  serves  its 
true  function  as  a  road  material.  Protected  by  asphalt 
wearing-  surfaces,  it  does  not  exhibit  the  heaving', 
cracking,  and  disintegration  that  is  seen  when  con- 
crete is  exposed  as  a  road  surface  to  varying'  moisture 
and  temperature  conditions. 

On  the  other  hand,  the  support  afforded  by  con- 


ci  elc  to  asi)halt  wearing  surfaces  is  as  beneficial  in  the 
building  n\  enduring  highways  as  is  the  jirotection  of 
the  base  provided  b}-  such  surfaces. 

The  road  of  asphalt  and  concrete  is,  therefore,  the 
best  dependence  of  those  who  desire  durability  and  a 
nu  ans  of  carrying  present  traffic  weights.  It  is  earn- 
est 1\-  recommended,  therefore,  that  taxpayers  and  those 
w  ho  represent  them  should  act  in  their  own  interest 
and  demand,  if  concrete  is  to  be  used,  that  both  it  and 
asphalt  shall  be  employed,  not  necessarily  so  as  to  con- 
sume the  maximum  amcMuit  of  cither,  but  so  as  to  get 
niaximtnn  service  from  each. 

The  purpose  of  this  letter  to  you  is  not  to  suggest 
th.U  the  ideas  we  express  should  ])e  accepted  by  you 
untiuestioningly  as  gospel,  but  that  you  do  permit 
them  to  effect  such  a  lodgement  in  your  mind  as  will 
lead  \ou  to  keej^  them  l)efore  you  and  to  test  their 
accuracy  at  every  ])ossible  opportunity.  '  • 

The  element  of  self-interest  in  these  suggestions  is 
this:  That  we  beliexe  the  highest  success  of  any  pro- 
duct is  (lei)cn(lenl  u])on  its  wisest — not  necessarily  its 
largest — use.  Very  trul}^  yours, 

The  Barber  Asphalt  Paving  Company, 

A.  W.  Sevvall,  President. 


Toronto  Branch  G.S.G.E 

On  Tuesday,  February  13,  the  Torf)nto  branch  of 
the  Canadian  Societv  of  Civil  Engineers  held  its  regu- 
lar inonthly  meeting  in  the  Alining  Building  of  the 
University  of  Toronto.  The  meeting  was  addressed 
bv  Dr.  A.  P.  Coleman,  professor  of  geology.  University 
of  Toronto,  on  "Labrador  Revisited,"  a  description  of 
his  recent  trip  along  the  coast  and  in  the  interior  of 
this  vast  and  unknowm  wilderness.  The  talk  was  for 
the  most  part  descri])tive  of  numerous  colored  lantern 
slides. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Messrs.  R.  S.  &  W.  S.  Lea,  consulting'  engineers,  Mont- 
real, have  reported  to  the  City  of  Granby,  P.Q.,  on  the  supply 
of  water  for  lire  prevention. 

A  by-law  has  been  passed  authorizing  a  good  roads  sys- 
tem for  Brant  County,  Ont.  Very  little  construction  work, 
however,  will  take  place  this  year. 

The  Department  of  Public  Works  have  started  soundings 
on  the  River  Thames  in  connection  with  the  proposed  1-1-fool 
channel  from  Chatham,  Ont.,  to  Lake  St.  Clair. 

The  Sarnia  Board  of  Trade  has  asked  the  City  Council 
that  exemption  from  taxes  be  granted  for  a  .ve'ar  on  all  now 
liouses  built  in  tlie  city.  This,  it  is  thought,  will  slimulate 
activity  in  the  building  trade. 

The  VVoolworth  Company  propose  to  erect  a  r>  and  M)- 
cent  store  in  Welland,  Ont.  The  lilock  will  be  of  brick  con- 
struction, and  will  have  a  frontage  of  -10  feet  on  East  Main 
.Street  and  100  feet  on  Cross  Street. 

Ground  has  been  broken  for  the  new  plant  of  Aeroplanes, 
i-imited,  on  Dufferin  Street,  Toronto,  and  the  work  of  con- 
struction will  be  rushed  through.  It  is  imderstood  the  plant 
will  be  ready  for  operation  in  two  months'  lime. 

,\  rumor  is  afloat  to  the  clTcct  that  work  on  the  big  de- 
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parlmental  store  which  it  is  proposed  to  erect  in  Toront(.>  al 
llie  corner  of  College  and  Yoiige  Streets  may  l)e  delayed  to 
July,  I!) IS.  It  is  stated  that  the  lessees  in  the  block  have  re- 
ccix  ed  an  offer  of  the  renewal  of  their  leases. 

'L'he  newly-c(_)nipleted  sewerage  system  in  West  Toronto 
^.■^c^■ed^  the  estimate  by  nearly  $600,000.  the  cost  being 
:|;3,2i).-,. '.>:;».  instead  of  $1,701,784.  This  increase  was  largely 
due,  I  he  Works  Department  says,  to  the  main  sewers  being- 
made  larger  in  order  to  help  carry  county  sewage. 

The  Society  of  Beaii.x  Arts  .\rchitects  of  New  York  ha\e 
])assed  a  resolution  expressing  regret  at  the  grievous  loss  to 
the  society  and  to  architecture  i)y  the  death  of  (/aptain  G.  H. 
Blackader.  of  Montreal;  also  expressing  "its  pride  in  lii> 
glorious  death  for  the  cause  of  liberty  and  justice." 

The  Imperial  Bank  has  purchased  the  50  x  120  foot  cor- 
ner at  Hastings  and  Homer  Streets,  Vancouver,  B.C.,  for  the 
sum  of  $i:!0,000,  and  will  erect  a  new  Iniilding  for  their  own 
use.  This  price  works  out  about  $2,600  a  foot,  which  is  con  - 
siderably lower  than  any  price  i)aid  for  Hastings  Street  pro- 
perty for  some  time. 

Hon.  Robert  Rogers,  Alinister  of  Public  Works,  recently 
announced  that  a  new  contract  had  been  prepared  for  the  St. 
John,  X.B.,  harbor  works,  and  that  tenders  would  be  called 
for  immediately  and  work  carried  on  as  expeditiously  as  pos- 
sible, the  Norton-Grittitli  (Company  Inn  ing  failed  to  carry  out 
the  original  contract. 

The  Town  of  St.  Mary's  has  recently  purchased  from  the 
Storey  Pump  and  Equi])ment  Company,  Toronto,  an  8-inch. 
;!-stage  Morris  centrifugal  pump,  capable  of  delivering  1. 000 
imperial  gallons  per  minute  against  a  :!00-f<)ot  head.  The 
pump  is  driven  tiy  a  direct-connected  140  h.p.  marine  type 
\'an  Blerck  gasoline  engine. 

The  City  of  Sarnia  will  in  the  near  future  provide  a  nic 
chanical  chlorine  plant  for  the  old  waterworks,  which  laKo 
its  water  from  the  St.  Clair   Iviver  through  an  intake  iiipc 
extending  7.50  feet  into  the  stream.  .\t  tlie*  present  time  chloi 
mating  is  done  by  a  plant  operated  by  a  man.  and  this  has 
been  found  to  be  very  uncertain. 

Hamilton  contractors  and  real  estate  men.  according  to 
report,  are  looking  for  an  unusually  large  amount  of  building 
work  in  that  city  this  coming  summer.  It  is  said  that  the 
hirge  number  of  ad\ancc  plans  now  being  prepared  and  en- 
(jniries  being  made  among  real  estate  men  l)y  citizens  relative 
to  the  inirchase  of  building  lots  warrants  Ibis  opinion. 

The  Mack  i'rick  C  ompany,  Ltd.,  just  incorjiorated,  have 
accpiired  land  at  Delson  Junction.  i*.Q.,  and  i)r()i)ose  to  erect 
a  brick  making  plant.  Mr.  !'.  S.  McKergow,  secretary  of  the 
National  Brick  Company  of  Laprairie,  Ltd.,  and  Mr.  L.  \V. 
^c.Artlnir,  geiu-r.al  superintendent  of  the  same  company,  ha\e 
resigned  their  positions,  and  are  interested  in  the  new  con- 
cern. 

Three  tenders  for  the  completion  of  the  Manitol)a  Par- 
liament Buildings  were  received  by  the  Department  of  l'ui)lic 
Works  on  Feb.  12.  'I'he  tenderers  were  George  A.  ImiIKm- 
Company,  Ltd.,  Winnipeg,  whose  bid  of  $I.I7L82:!  was  the 
lowest;  J.  McDiarmid,  Ltd..  Winnipeg,  whose  bid  was  $1,182,- 
!I81,  and  the  William  Cowlin  Company,  Ltd..  'J'oronto.  at 
$1,1!)7,50S,  Numerous  other  tenders  were  received  on  special 
l)ranches  of  the  work,  in  addition  to  three  on  the  .general 
contract.  The  tenders  will  be  considered  by  the  government 
in  due  course. 

Tile  Mcjntreal  Court  of  Review  has  sustained  the  judg- 
nunl  of  the  Superior  Court  in  awarding  Dame  Georgette 
Iv'oy,  former  i)r<)prietress  of  the  St.  John's,  Que,  w.iterworks, 
$1I2,7.V)  fur  tile  properties  exiiropriated  by  the  luvvn.  The 
town  had  offered  $50,7:iO  and  the  owners  wanlcd  $408,:i80. 
They  were  awarded  $112,750,  but  the  munici])ality  appealed, 
with  the  above  result.    The  sum  awarded  is  held  to  represent 


$100,0011  for  the  material  value  of  the  works  and  $12,750  as 
comijeiisation  for  net  revenue  from  ]!)12  to  1022,  when  the 
charter  would  have  expired. 

Hon.  Finlay  Macdiarmid.  Provincial  Minister  of  Puljlic 
Works,  told  a  deputation  from  Lincoln  and  W  entwortli  coun- 
ties which  visited  Toronto  recently  that  a  road  from  Hamil- 
ton to  some  point  on  the  international  l)oundar\'  would  neces- 
sarily be  included  in  the  proposed  system  of  provincial  high- 
ways, legislation  for  which  would  be  iiitroduced  at  the  com- 
ing session  of  the  legislature.  The  deputation,  consisting  of 
over  fifty  representatives  of  the  counties  uuMiti(5ned,  appeared 
in  connection  with  the  establishment  of  a  provincial  highway 
along  what  is  known  as  the  Queenston  and  Grimsby  road, 
leading  from  Hamilton  through  Stony  Creek,  (irimsljy, 
I!eams\illc.  \"inrland,  Jordan,  St.  Catharines,  and  St.  David's. 
The  Wentwcprth  (klegation  urged  a  concrete  road,  at  an  esti- 
mated cost  of  $25,000  per  mile,  while  the  Lincoln  delegation 
requested  that  a  26-foot  bituminous  roadwa}'  be  constructed, 
at  a  cost  of  $15,000  per  mile.  The  total  cost  in  the  former 
case  would  be  $1,100,000  and  in  the  latter  $()(il).l)(lO,  the  road 
extending  44  miles. 


Personal 

Mr.  Edwin  H.  Verner  has  been  appointed  municip:il  engi- 
neer for  Langley.  B.C.,  and  will  also  act  as  chief  of  police. 
He  formerly  held  a  similar  position  for  Port  Coquitlam  ami 
Cocpiitlam  Municipality. 

Mr.  F.  E.  b'ield,  the  engineer  who  has  represented  the 
city  during  the  construction  of  tlie  Montreal  filtration  plant, 
has  been  appointed  superintendent  engineer.  This  is  in  antici- 
l_)ation  of  the  plant  coming  into  early  operation.  < 

Mr.  J.  W.  B.  Ijlackman,  c'ity  engineer  of  New  Westmins- 
ter, B.C.,  has  enlisted  for  overseas  service.  The  City  Council 
has  granted  him  indefinite  leave  of  absence,  and  has  a])pointed 
Assistant  Engineer  Stewardson  to  act  in  his  place. 

Doctor  and  Mrs.  .A.  D.  E'lackader  iiav  e  decided  to  estab- 
lish at  McGill  L^niversity  a  memorial  in  honor  of  their  son, 
the  late  Lieutenant  Gordon  H.  Blackader.  who  was  a  gradu- 
ate of  architecture  at  the  university.  This  will  take  the  form 
of  a  sum  of  money  to  be  invested,  the  interest  to  be  devoted 
to  the  purchase  of  books  on  architectural  subjects.  This  will 
he  known  as  the  Gordon  Home  Blackader  Memorial  Library. 


Obituary 

Word  has  been  received  in  Montreal  of  the  death  of  Mr. 
J.  G.  Macklin,  civil  engineer,  who  left  Canada  some  six  years 
ago  to  reside  in  England,  owing  to  failing  health.    Mr.  Mack- 
Tin,  who  was  a  member  of  the  Canadian  .Society  of  Civil  TCngi 
necrs,  was  born  in  England,  but  came  to  this  country  as  a 
young  man.    He  began  his  professional  career  with  tiie  lale 
Colonel  Sir  Casimir  Gzowski,  on  the  construction  of  the  caw 
tilever  bridge  spanning  the  Nia.gara  River.    Subsecpieiitly  lie 
joined  the  staff  of  the  Grand  Trunk   Railway,  and  became 
chief  engineer  of  the  Midland  division  of  that  compau}-.  The 
last  important  work  on  vvliicli  he  was  eiiga.ned  w;is  the  ]il;m 
ning  and  construction  ol  the  power  i)laiit  nu  the  Richelieu 
River  at  Chamlily,  P. (J. 


Trade  Publication 

The  Loii(h)n  Concrete  Machinery  Company,  London, 
Out.,  live  recently  issued  a  miniature  catalogue  of  48  pages, 
showing  and  illustrating  in  condensed  form  the  entire  line 
manulaclured  by  that  coiii|i;uiy.  This  company  has  just 
secured  the  contract  to  supply  Messrs,  Church  &  Ross,  con- 
tractors, with  two  Xo.  14  half-yard  batch  concrete  mixers,  to 
lie  used  on  the  Imperial  Mnuilioiis  Board's  new  plant  at 
Tri-nton. 


Contracts  Department 


News    of   Special   Interest   to  Contractors,   Engineers,  Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Amherst,  N.S. 

riu-  Town  (.'ouiicil  is  (.•(.)nsiilt.Tiii,L;  llu' 
lonstruction  oi  a  sower  to  ciKst  $5,000. 
About  2.000  Ifct  of  24-inLh  .u;lazi.<l  scwor 
pipe  will  l>i-  rociuiroil.  F.ii.niiu'i-r.  j.  K. 
I'arkor 

Edmonton,  Aha. 

Tlic  City  I  'oiiiu-il  mti  niplali'  iiistall- 
xoii  a  5.000.000  gallon  por  day  caiiaoity 
sewerage  disposal  plant  to  cost  ^tiOO.OOO. 

Leamington,  Ont. 

The  Town  council  conteiuplatc  the 
ci>nstructiou  of  new  sewers.  (  Urk.  R. 
M.  Selkirk. 

Ottawa,  Ont. 

The  (^'eniral  (.'anada  Exhibition  Asso- 
ciation. City  Hall,  arc  considering  the 
construction  of  macadam  roads  with 
Tarvia  finish  in  the  E^tliibition  (irouiids. 

Toronto,  Ont. 

F.  Barber.  Engineer,  57  .Adelaide  St. 
E..  will  call  shortly  for  tenders  for  con- 
struction work  on  waterworks  system  in 
^'ork  Township. 

CONTRACTS  AWARDED 

Ottawa,  Ont. 

larvia  road  work,  to  cost  i};i)7,0()0,  for 
the  Ottawa  Improvement  Commission, 
110  Wellington  St..  is  to  be  done  by  the 
Tarvia- Patterson  Manufacturing  Com- 
pany. Montreal,  by  day  labor,  under  En- 
gineer Alex.  Stuart,  care  of  Commission. 
Tenders  for  supplies  will  be  called  in 
March. 


Railroads,  Bridges  and  Wharves 

Minitonas,  Man. 

Tenders  will  be  received  by  the  Sec- 
retary-Treasurer, J.  H.  Cannot!,  of  the 
Municipality  of  Minitonas,  until  Minch 
5th,  for  the  erection  of  a  90-ft.  bridge 
over  Woody  River.  Plans  and  specifi- 
cations with  the  Secretary-Treasurer  or 
at  the  office  of  the  Highway  Commis- 
sioner. Winnipeg. 

Toronto,  Ont. 

R.  C.  Harris,  Commissioner  of  \\  orks, 
has  prepared  an  estimate  for  the  ex- 
tension of  Bloor  Street  car  line  by  single 
track  on  Bloor  Street  from  Quebec  Ave. 
at  $.30,000.  ✓ 

CONTRACTS  AWARDED 

Colchester  South  Township,  Ont. 

Jas.  McGill.  Harrow.  Onl.,  h:is  been 
awarded  the  general  contract  for  the 
erection  of  a  bridge  for  the  County  of 
Essex;  cement,  wood  pile,  steel  construc- 
tion. Engineer,  Owen  McKay,  Walker- 
ville. 


Public  Buildings,  Churches 
and  Schools 

Amherst.  N.S. 

The  Town  (.'ouncil  contemjjlate  the 
erection  of  a  brick  fire  hall  costing  about 
$:!.()00.  Clerk,  W.  F.  Donkin. 

Halifax,  N.S. 

.\.  K.  Cobb,  architect,  Tramway  Bldg.. 
is  preparing  plans  for  a  $50,000  church 
to  be  erected  by  the  St.  John's  Presby- 
terian Church.  Tenders  to  be  called 
shortly  by  architect. 

Preliminary  plans  are  l)eing  prejjared 
for  addition  to  Richmond  School  at  a 
cost  of  al)out  $15,000  by  the  Board  of 
School  Commissioners,  SI  Sackvillc  .St. 
Tenders  will  be  received  shortly  by  the 
Board.  Plans  and  specifications  with  ar- 
chitects, Harris  &  Horton,  Keith  Bldg. 

Tenders  are  being  received  until  Feb- 
ruary 3G  for  the  erection  of  a  reinforced 
concrete  abattoir  to  cost  about  $25,000. 
Clerk,  T.  F.  Mbnaghari.  Plans,  etc.,  with 
Mr.  Barrett,  10  Lower  Water  Street. 

Hamilton,  Ont. 

The  Victoria  Yacht  Club  contemplate 
alterations  to  club  house  to  cost  $6,000. 
I'resident,  E.  Harris,  care  of  Herald 
Printing  Company. 

Listowel,  Ont. 

Tenders  will  be  received  by  the  archi- 
tect, W.  E.  Binning,  Iinperial  Bank  Bldg., 
until  March  5th,  for  an  addition  to  school. 
Plans  and  specifications  with  architect. 

Tenders  are  being  received  by  the  ar- 
chitect, W.  E.  Binning,  Imperial  Bank- 
Building,  until  March  5  for  the  erection 
of  addition  to  High  School,  etc.,  costing 
$20,000.  Plans  and  specifications  with 
the  architect. 

London,  Ont. 

Dr.  Robinson,  Superintendent  of  the 
r^ondon  Hospital  for  Insane,  plans  to  in- 
stall natural  gas,  and  build  pipe  line  and 
distributing  mains. 

Ottawa,  Ont. 

The  City  Council  are  considering  rais- 
ing $20,000  to  erect  a  Carnegie  branch 
lilirary.  Librarian,  W.  J.  Sykes,  Met- 
calfe Street. 

The  Carleton  County  Council  con- 
template remodelling  interior  court  room 
on  Nicholas  Street  and  erecting  addi- 
tional waiting  rooms.  County  Clerk, 
Chas.  McNab. 

Sherbrooke,  Que. 

H.  G.  James,  Whiting  Lilock,  is  prejiar- 
ing  plans  for  a  $5,000  addition  to  .school 
owned  by  the  Protestant  School  ISnard 
Commissioners.  Secretary- Treasurer  C. 
O.  Palmer,  Record  Block.  lUackboards 
and  seating  will  be  purchased  Ijy  the 
School  Board. 

St.  Eusebe,  Que. 

The  Curate,  Rev.  J.  W.  Dionne,  is 
open  to  receive  quotations  on  cement, 
lumber  and  tin  roofing  for  the  erection 


of  a  church  to  cost  $15,000.  Architect, 
Thos.  Raymond,  45  Caron  St.,  Quebec. 

St.  John,  N.B. 

F.  Neil  Brodie,  42  Princess  Street,  has 
been  appointed  architect  for  the  Nurses' 
Home  addition  and  public  hospital  to  be 
erected  at  a  cost  of  $125,000  by  the  City 
and  County  of  St.  John. 

St.  Julienne,  Que. 

Tenders  are  being  received  by  the 
School  Commission  for  the  erection  of 
a  school  of  frame  construction  to  cost 
$(!,000. 

Weston,  Ont. 

The  Weston  Driving  Club  have  of?ered 
lo  erect  suitable  buildings  on  the  Fair 
Grounds  for  rights  to  use  track,  etc. 
Cost,  $3,000. 

Wyoming,  Ont. 

Plans  are  in  progress  for  two-storey, 
$15,000  church  to  be  erected  by  the 
Methodist  Congregation.  Tenders  will 
l)e  received  by  the  Pastor  after  March 
1st.  Architect,  A.  J.  McKinney,  16;j  Rid- 
(lell  Street,  Woodstock. 

CONTRACTS  AWARDED 

Dartmouth,  N.S. 

Falconer  &  McDonald,  Halifax,  have 
been  awarded  the  general  contract  and 
will  do  all  work  in  connection  with  the 
erection  of  a  one-storey,  concrete  and 
brick  hospital  for  the  Provincial  Gov- 
ernment.    Engineer,  A.  C.  McNeil. 

McGregar,  Ont. 

The  general  contract  for  the  erection 
of  a  school  to  cost  $5,000  for  Father  J. 
A.  Pinsonneault  has  been  awarded  to  J. 
L.  Dufour,  132  Aylmer  Av?.,  Windsor, 
Ont.  Work  will  commence  as  soon  as 
possible. 

Paris,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  Y.  W.  C.  A.  building  on  Broadway 
West  by  Penman's  Ltd.,  at  a  cost  of 
$15,000: — General  contract.  Schultz  Bros. 
Co.,  Ltd.,  37-49  Albion  St..  Brantford; 
electrical  work,  Fred  Webster,  211  Col- 
borne  St.,  Brantford;  plumbing  and  heat- 
ing, .Anguish  &  Whitfield,  40  Colborne 
St.,  Brantford;  painting,  R.  C.  Chave,  17 
Pearl  St.,  Brantford. 

Pointe  au  Pic,  Que. 

Trefifle  Bergeron,  Lamalbaie,  has  been 
awarded  the  general  contract  for  the 
erection  of  a  church  and  presbytery^  for 
the  parish,  to  cost  $37,925.  Architect, 
J.  P.  Ouellet,  38  St.  Famille  St.,  Quebec. 

St.  Francois  Xavier,  River  du  Loup,  Que. 

Dumont  &  Cote,  Fraserville,  Que.,  have 
lieen  awarded  the  general  contract  for 
the  erection  of  a  four-storeJ^  stone  and 
brick  convent  for  Soeurs  Enfant  Jesus. 
Architect,  J.  S.  Bergeron,  103  St.  John 
St.,  Quebec. 
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Business  Buildings  and  Indus- 
trial Plants 

Belleville,  Ont. 

W  ork  is  in  progress  on  the  tire  factory 
for  Maple  Leaf  Tires  Ltd.,  40  Bridge 
Street,  to  cost  .^lOO.OOO.  The  secretary. 
O.  W.  Dunham,  is  ready  for  prices  on 
about  30,000  square  feet  of  galvanized 
iron  roofing. 

Brantford,  Ont. 

Tenders  are  1)eing  received  by  the 
owner,  R.  J.  Thomas,  Hartford.  Ont.. 
until  March  1st  for  the  erection  of  a  (me 
storey  store  and  a  two-storey  residence 
of  Hamilton  pressed  brick  constructioii, 
10  cost  $5,000. 

Brockville,  Ont. 

C.  B.  Murraj'  wishes  to  receive  prices 
and  catalogues  on  all  building  material 
in  connection  with  tlie  erection  of  a  store 
and  three  Hats  this  spring.  Requires 
about  :{0,00()  brick,  steel,  joists,  flooring, 
clc. 

Campbellton,  N.B. 

Plans  are  being  prepared  for  a 
concrete  and  pressed  brick  store,  to  be 
erected  by  F.  E.  Sliciihard  &  Co. 

Dartmouth,  N.S. 

Tenders  are  being  received  by  the 
arcliitect,  S.  P.  Dumarescp  St.  Paul  Bldg., 
Halifax,  until  February  38th,  for  the 
erection  of  a  telephone  building  for  the 
Maritime  Telephone  &  Telegraph  Co.. 
Hollis  Street,  Halifax.  Plans  and  specific 
c.-itions  with  the  architect. 

Edgerton,  Alta. 

Milne  IBros.  are  considering  the  erec- 
tion of  stores  and  offices  of  brick  con- 
struction. 

:\.  Guy  has  secured  a  site  and  plans 
lo  build  a  frame  warehouse  in  the  spring. 
Plans  and  specifications  with  owner. 

The  Merchants  Bank  plans  to  build  a 
bank  this  year.    Brick  construction. 

Fort  William,  Ont. 

Work  is  expected  to  start  soon  on  re- 
pairs to  the  departmental  store  owned 
l)y  the  Fort  William  Commercial  Bldg., 
I-td.,  Grain  Exchange  Bldg.  .Secretary. 
\V.  Webster. 

Fredericton,  N.B. 

W.  T.  H.  &  W.  W.  O.  Fenety,  185  St. 
John  Street,  plan  to  erect  a  moving  pic- 
ture theatre  on  Queen  Street.  Work  to 
start  before  May  1st. 

Gait,  Ont. 

Tenders  are  being  received  by  the  ar- 
chitect, Ray  Hall,  Barrett-Martin  Block, 
Water  St.  N.,  from  February  33nd  until 
March  1st  for  the  erection  of  stores, 
lodge  and  office  to  cost  $30,000,  for  Drs. 
W.  S.  McKay,  Main  St.,  and  W.  S.  Da- 
kin,  63  Water  St.  N.  Plans  and  specifi- 
cations with  architect. 

Halifax.  N.S. 

.\.  R.  Cobb,  Tramway  Building,  is  pre- 
|)aring  preliminary  plans  for  $10,000  tea 
rooms  to  be  erected  by  William  Hart. 
Harrington  Street. 

Hamilton,  Ont. 

McPhie  &  Kelly,  Bank  of  Haniilton 
Bldg.,  have  been  appointed  architects 
for  the  erection  of  a  ten-storey  office 
building  for  the  Spectator  Printing  Co., 
lo  cost  $1,000,000. 

Col.  J.  J.  Grafton  and  T.  H.  Pratt 
plan  to  rebuild  their  stores  recently  de- 


stroyed by  fire  and  have  appointed  G. 
Hutton,  Bank  of  Hamilton  Bldg.,  archi- 
tect. 

P.  H.  Secord  '  &  Sons.  Contractors, 
Brantford,  Ont.,  are  tendering  on  the 
proposed  theatre  to  be  erected  liy  Loew's 
Hamilton  Theatre  Ltd..  !«'.»  Yonge  St.. 
Toronto,  at  a  cost  of  $300,000,  and  want 
bids  for  various  buildihg  materials. 

Ladysmith,  B.C. 

The  Ladysmith  Smelting  Corj)..  Lim- 
ited, intend  to  expend  $100,000  for  en- 
largements to  present  smelter.  .Superin- 
tendent, W.  J.  Watson. 

London,  Ont. 

The  Quaker  Oats  Cdmpany.  34  Hunter 
.Street.    Peterboro,  to   erect  a 

$100,000  addition  to  Im  al  |)lant.  A  quan- 
tity of  machinery  will  lie  recpiired. 

Montreal,  Que. 

The  Atlas  Construction  Co.,  37  Bel- 
mont .St.,  general  contractors  for  the 
.$500,000  theatre  to  be  erected  by  the 
Loew's  Montreal  Theatres  Ltd.,  are  re- 
ceiving separate  tenders  for  all  trades. 

Oshawa,  Ont. 

Plans  are  in  ])rogress  for  a  two-storey, 
stone  and  brick  bank  building  to  be  erect- 
ed by  the  Canadian  Bank  of  Commerce 
at  a  cost  of  $10,000.  Tenders  will  be 
opened  shortly.  Architect,  Y.  D.  Hors- 
burgli,  care  of  Dominion  Realty  Co.. 
Bank  of  Commerce  Bldg..  King  St.  W., 
Toronto. 

Port  Colborne,  Ont. 

Keenan  &  Davis,  real  estate  dealers, 
are  considering  the  erection  of  a  business 
block. 

Princetown,  B.C. 

The  I 'i  ill.  ,  lown  Creamery  Co.,  Ltd., 
are  coii>i(U  i  nig  the  erection  of  a  $5,000 
creamery.  Secretary,  P.  W.  Gregory. 
Machinery  will  be  used. 

St.  Hyacinthe,  Que.  • 

Tenders  are  being  received  for  the 
erection  of  a  two-3torey,  mill  construc- 
tion factory  for  Duclos  &  Pay  an.  ;\r- 
cliitects,  Ross  &  MacDonald,  1  Belmont 
St..  Montreal. 

St.  John,  N.B. 

Louis  Urdang  plans  to  extend  and  re- 
model his  store  at  331  Union  Street. 

Sherbrooke,  Que. 

Work  is  under  way  on  the  clearing 
away  of  the  debris  of  the  steel  plant 
owned  by  Mackinnon  Holmes  &  Co.. 
Drummond  St..  recently  destroyed  by 
lire.  The  company  plan  tcr  rebuild  at 
;i  cost  of  $40,000.  Secretary-Treasurer, 
1"".  .\.  Johnston. 

Plans  are  in  progress  for  a  two -^tl irr\ . 
red  brick  business  block  and  tiiunn  ni 
to  be  erected  by  R.  J.  Myers,  8  Second 
.Ave.,  Sher1)rooke  East,  at  a  cost  of  $5,000. 

Simcoe,  Ont. 

The  wSimcoe  Litho  Co.,  Robinson  St.. 
have  under  consideration  the  rebuilding 
of  a  factory  recently  destroyed  by  fire. 

Toronto,  Ont. 

The  Cudahy  Packing  Co.,  Macauley 
'\.ve„  Head  Office,  Chicago.  III.,  are  ne- 
gotiating for  site  for  new  plant;  will  like- 
ly locate  between  West  Toronto  and 
Islington. 

W.  J.  Rundle  &  Son,  157  Delaware 
,\ve.,  contemplate  the  erection  of  a  one 
storey  brick  addition  to  their  garage  at 
151-3  Delaware  Ave.,  to  cost  $3,500. 


W'ork  will  be  started  shortly  on  the 
erection  of  frame  and  brick  stables  on 
Merton  Ave.,  for  Smyth  &  Ryan,  103 
Merton  Ave.  Storage  buildings,  etc.,  will 
be  removed  to  new  site. 

White  Court,  Alta. 

Work  will  start  soon  on  the  erection 
of  a  lumber  mill  near  here  to  cost  $18,- 
000,  by  W.  H.  Gibson,  11433-79th  Street, 
lulmonton.  Prices  and  particulars  are 
wanted  at  once  on  two  boilers  of  100  and 
150  h.p.,  two  engines,  two  high  speed 
planers,  also  necessary  equipment  for 
electric  light  plant.  All  work  likely  to 
be  done  by  owners. 

Windsor,  Ont. 

A.  H.  McPhail,  Woolworth  Bldg.,  has 
been  appointed  architect  and  will  pro- 
ceed with  plans  at  once  for  a  $75,000  gar- 
age and  cigar  factory  to  be  erected  by 
A.  H.  Brener,  363  Duf¥erin  Ave.,  Lon- 
don, and  63  Sandwich  .Street,  Windsor. 

Winnipeg,  Man. 

The  Swift  Canadian  Co..  Louise  Bridge, 
h'lmwood,  have  purchased  a  site  on 
which  they  intend  to  erect  a  $3,000,000 
abattoir. 

CONTRACTS  AWARDED 

Burlington  Beach,  Ont. 

J.  Allan,  377  Emerald  \.,  Hamilton, 
lias  been  awarded  the  general  contract, 
and  W.  J.  Wark,  101  Emerald  N.,  Ham- 
ilton, has  been  awarded  the  carpentry 
and  roofing  contract  for  the  erection  of 
pavilions,  booths,  etc..  for  A.  Burke.  17 
Mulberry  St.,  Hamilton.  Work  to  start 
in  the  spring. 

Guelph,  Ont. 

Hebden  &  Johnson  have  been  awarded 
the  general  contract  for  the  erection  of 
an  addition  to  the  factory  of  the  Page-, 
Hersey  Iron  Tube  &  Lead  Co.,  Ltd.,  to 
cost  $3,300. 

Hamilton,  Ont. 

The  following  sub-contracts  have  been 
awarded  in  connection  with  the  altera- 
tions being  made  from  hotel  owned  by 
Miss  Annie  Edwards,  316  Jackson  St. 
VV..  to  apartments,  at  a  cost  of  $10,000: 
Masonry,  A.  Beddie,  307  Burris  Street; 
carpentry,  Murray  &  Connor,  158  Vic- 
toria Ave.  S.;  roofing,  John  E.  Riddle, 
Ferguson  Ave.  N.;  plumbing  and  heating. 
Adam  Clark,  7  Main  St.  N.;  painting. 
Stamp  &  Son,  30  Mary  St.  Balance  of 
sub-contracts  will  be  let  shortly. 

Isbister  Bros.,  Hughson  &  Jackson 
Sts.,  have  been  awarded  the  general  con- 
tract for  the  erection  of  a  two-storey 
.garage  on  Charles  Street  for  H.  Walsh, 
3  Rutherford  Ave.,  to  cost  $15,000.  .'\r- 
chitects,  McPhie  &  Kelly,  Bank  of  Ham- 
ilton Bldg. 

Merritton,  Ont. 

Purdy,  Mansell,  Ltd.,  63  .Albert  Street. 
Toronto,  have  been  awarded  the  sub- 
contract for  piping  addition  to  plant  of 
Lincoln  Paper  Mills;  cost  $300,000. 

Montreal,  Que. 

J.  Gillets,  1306  St.  Urbain  St.,  has  been 
awarded  the  contract  for  the  wrecking  of 
old  building  and  erecting  two  Stores,  cost 
$1,000,  for  Workman  l'"reidman,  Drum- 
mond Building. 

A.  F.  Byers  Company,  Ltd.,  340  Uni- 
versity Street,  have  been  awarded  the 
general  contract  for  the  erection  of  an 
$80,000  factory  for  Thomas  Davidson 
Manufacturing  Company,  187  Delisle  St., 
and  will  call  for  sub-tenders  about  March 
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I     W  ant  prices  imnu'iliiUcly  on  i)1r'  sh 
i'litl-hand  ;i-ton  Scotcli  iK-rrick  ami  om- 
55-fi>ot  boom. 

The  ci'iuiait  lor  altiratioiis 

I.'  >ti>rc  ami  i\vi>  rosidcm-i-s  owm-il  l>y 
XmIu  Martol.  -'0  St.  ICli/abctli,  In  ii^sl 
S.s.tKU).  has  been  awarilctl  lo  V.  tiirard, 
1 IL'  Drolit 

Strathroy,  Om. 

J.  Siiiuli.  cari'  nt  owner.  IC.  Kowlanil, 
has  lifcn  awarilcd  the  yoneral  imitrai  i 
lor  rebuilding;  a  business  block  to  cost 
$l.%.000.     Debris  bein>;  cleared  away. 

Toronto,  Ont. 

J.  K.  I'ai^e.  is  loroiilo  Street,  lias  iieen 
awardetl  the  ma>onry  contract  for  two- 
storey  ttarajje  costiufj;  $l-'.0()0  beinf>  erect- 
ed for  A.  K.  Morton.  Lunisdcn  Bids.-. 

Roberts  Bros..  241  Dovercourt  Koad, 
iiave  l)een  awarded  the  general  contract 
for  the  renjodellinR  of  hotel  into  a  store 
for  Jess  .-VpplcKath.  8.'>  Yonge  Strocl,  al 
a  cost  of  .$;!.000. 

Geo.  Nicholson.  (11  Clinton  Street,  h.is 
been  awarded  the  Kcneral  contract  for 
repairs  to  the  warehouse  of  Robt.  Wat- 
son. :iC3  Sorauren  .\ve.,  to  cost  $5,500. 

The  following  contracts  have  been 
awariled  in  connection  with  the  factory 
buildings  being  erected  for  the  C"anadian 
\eroplanes  Ltd.!  by  Jackson  Lewis  Co., 
Tt;  .-Kdelaide  West,  at  a  cost  of  $500,000:— 
I'lumbing  and  heatin.u.  Bennett  &  Wright 
t"o..  72  Queen  K. :  steel  sash.  Steel  & 
Radiation  Ltd.,  Fraser  Ave.,  and  Trus- 
sed Concrete  Steel-  Co.  of  Canada.  2:i 
I.irdan  Street.    J.  M.  I.ylc  is  the  archi- 


Residences 

Amherstburg,  Ont. 

Tenders  are  being  received  by  the  ar- 
chitect. J.  C.  Pennington,  Labelle  Ihiild- 
ing.  Windsor,  from  l-"eb.  2:i  until  March  ] 
for  the  erection  of  a  $0,000  residence  near 
here  for  Walter  Chater.  Walkerville,  Ont. 
flans  and  specifications  with  the  archi- 
tect. Two  storeys.  :!0  x  :50.  brick  con- 
struction 

BeUeville.  Ont 

1(.  C.  Long.  005  liank  of  iianiiltoii 
Building.  Toronto,  will  erect  25  resi- 
dences at  "Maple  Heights  Subdivision." 
adjoining  the  property  of  Maple  Leaf 
Tires.  Ltd. 

Cape  de  la  Madeleine,  Que. 

Joseph  Lessard.  Three  Rivers.  Que,, 
will  erect  a  $3,000  frame  and  brick  resi- 
dence in  the  spring. 

Elmira,  Ont. 

Tenders  will  l>e  called  ?iliortly  lor  ill' 
erection  of  a  $4,000  pressed  brick  resi- 
dence for  J.  B.  Weber.  Arthur  Street. 

Gait.  Ont. 

Ur.  C.  K.  Mudge,  .Main  Street,  will  re- 
ceive tenders  from  March  10  until  March 
24  for  all  trades  except  steel  and  roorni;^ 
in  connection  with  the  crccticm  of  .i 
$;;.000  residence. 

Halifax.  N.S. 

The  frame  work  is  up  'or  a  t w  u-.->torty 
S4.000  residence  being  built  by  Gray  & 
riinn.  55  Willow.    Owner  doing  all  work. 

The  walls  are  up  for  the  two-storey 
residence  being  erected  by  Robie  Isnox, 
SO  Pepperell  Street,  to  cost  $.'i,200. 

Hamilton.  Ont. 

A.  nines.  200  Hughson  N.,  contem- 
plates the  erection  of  three  residences  on 


tiros\enor  \\eniu',  to  cost  $2,000  eacli. 
Two  storeys,  IS  \  :\{\.  frame  construction 

The  erection  of  live  two  storey  rcsi 
<lences  on    Providence    Street,   l<i  co.sl 
$2,000  each,  is  being  considered  by  .\. 
nines.  20ti  llughson  St.  N'. 

.\.  nines,  200  llughson  St.  .\'.,  is  con- 
sidering the  erection  of  seven  iwo-storey 
residences  on  \\  cnlw nrlli  St,  .\,,  at  a 
cost  of  $2,000  eacli. 

W Drk  will  be  started  soon  on  the  erec- 
lion  of  a  two-store V  brick  residence  for 
Harry  Crosswaite,  00  Alanson  Street,  to 
cost  $(>,000.  William  J.  Wark,  101  Emer 
aid  N.,  will  probably  do  the  niasonry, 
steel  work,  carpentry,  and  roofing. 

1\,  S,  Mason.  II  Hilda  .Avenue,  will 
.start  wiirk  in  the  si)ring  on  ihe  erection 
111'  fourteen  or  liftecn  two-storey  brick 
residences,  to  cost  $;i,000  each.  Owner 
will  carry  out  masonry,  steel  work,  car- 
pentry, and  roofing. 

Macleod,  Alta. 

Plans  are  partly  drawn  for  a  two-stor- 
ey residence  to  be  erected  by  II,  Rand^, 
to  cost  $:!,000. 

Montreal,  Que. 

P.  C.  W.  Dupre.  507  Delorimier  Ave., 
has  prepared  plans  for  a  $7,000  frame  and 
l)rick  residence,  to  be  erected  by  H. 
Laurier,  519  Old  Orchard  Avenue.  Own- 
er will  receive  separate  tenders  for  ma- 
sonry, electrical  work,  pluni1)iiig,  heat- 
ing, and  plastering.  Work  will  start  in 
March. 

Owen  i\oberts,  112  Addington  Avenue, 
will  call  tenders  shortly  for  the  erection 
of  six  residences  on  Kingston  Avenue, 
costing  $4,000  each. 

Ponoka,  Alta. 

M.  Krafting  is  considering  the  erection 
of  a  two-storey  residence.  Wants  quo- 
tations on  material. 

Port  Colborne,  Ont. 

Switzer  lirothers  will  start  work  on  the 
erection  of  four  residences  on  Fares  St. 

Quebec,  Que. 

Excavation  lias  been  started  for  a 
three-storey  brick  and  frame  residence  to 
lie  erected  l)y  Theo.  Dion,  l-IO  T'ifth  Si., 
in  Limoilou,  at  a  cost  of  $7, ()()().  Owner 
will  probably  sublet  roofing,  i)luml)ing, 
and  electrical  work. 

Sarnia.  Ont. 

Robert  Kirby,  :!02  Confederation,  con 
templates    the    erection    of    three  resi 
dences,  to  cost  $4,500.  Contracts  lo  be  let 
in  the  sprin.s^.  / 

Toronto.  Ont. 

L,  &  .S.  Lankin,  124  Mamptou  Avenue, 
have  started  work  on  the  excavating  for 
five  2'/2-storey  Ijrick  residences,  to  be 
erected  on  Logan  Avenue,  near  Danforth 
.\\enue.  Owners  huv  material  and  let 
smaller  trades. 

S.  B.  Green.  40  Woodside  Avenue,  is 
considering  the  erection  of  twenty  2^- 
^turey  brick  residences,  to  cost  aboiil 
.t;:;,i)00  each. 

Plans  have'been  drawn  for  seven  two- 
storey  residences,  to  be  erected  by  I!, 
Robinson.  491  Rushton  Road,  to  cost 
$10,000.  Owner  l)uys  material  and  super- 
<'ises  work. 

Plans  have  been  drawn  for  altering 
residence,  8  Iloward  .Street,  to  stores. 
Owner,  E.  C.  Coleman,  II  Oaklands 
.\ venue.    Estimated  cost,  $4,000, 

George  E.  Case,  56  Oakwood  Av  enue,  is 
considering  the  erection  of  a  2Vj-store3' 


brick  residence,  to  cost  $3,500.  Owner 
buys  material  and  lets  smaller  trades. 

Excavating  has  started  for  2^-storey 
brick  residence,  to  htt  erected  by  Robert 
Stevenson,  257  liartlett  Avenue,  to  cost 
$:!,750.    Owner  lets  smaller  trades. 

Walkerton,  Ont. 

W.  J.  Ward  plans  to  ])uild  a  brick  resi- 
dence and  store  on  Dunham  Street. 

Windsor,  Ont. 

Tenders  will  be  received  from  Feb.  J'J 
until  March  1  for  the  erection  of  a  four- 
family  flat,  to  cost  $9,000,  for  Louis  Kap- 
lan, Erie  and  Pilissier  Streets.  Archi- 
tect, J.  C.  Pennington,  Labelle  Building. 

CONTRACTS  AWARDED. 

Chatham,  Ont. 

The  architect,  J.  G.  Blakeley,  Centre 
Street,  has  been  awarded  the  carpentry 
and  general  contract  for  the  erection  of 
a  flat,  to  cost  $;i,500,  for  Dr.  J.  FL  Dun- 
can Third  Street.  General  contractor 
will  do  all  work. 

Halifax,  N.S. 

The  foundations  are  in  for  residence 
being  built  by  John  C.  Larder,  27^  Yale 
Street,  to  cost  $3,000.  George  J.  Hilchey, 
9  Allen  Street,  is  general  contractor,  and 
will  purchase  all  material. 

The  two-storey  frame  construction 
residence  for  J.  K.  Hunter,  140  Henry  St. 
is  now  in  course  of  erection.  Cost.  $0,300. 
General  contractors  the  Halifax  Building 
Company. 

Charles  W.  Raine  has  the  contract  for 
two  residences  and  Silliker  &  McManu. 
Barrington  Street,  have  the  contract  for 
one  residence  to  be  erected  for  Edward 
Clayton,  267  Gottinger  Street,  at  a  cost 
of  $5,000  each.  Architect,  S.  P.  Du- 
maresq,  St.  Paul  Building. 

Kingsville,  Ont. 

The  foundations  are  in  for  a  $3,5()() 
residence  being  erected  for  Charles 
Thomas.  James  Countess  is  the  general 
contractor.  Architect,  J.  C.  Pennington, 
Labelle  Building,  Windsor.  Two  storeys, 
26  X  36,  frame  construction. 

Ottawa.  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  brick 
veneer  residence  being  erected  by  A.  E. 
Thomas,  Castle  Building,  Queen  Street,  at 
a  cost  of  $4,500:  Electrical  work,  Mr. 
Swartz,  care  of  owner;  plumbing,  J. 
Blythe,  Frank  Street;  heating,  J.  R.  Cam- 
eron, 488  Lewis.  Painting  will  be  done 
by  day  labor. 

Sarnia,  Ont. 

Herb.  Robbins,  178  Cameron,  has  l>een 
awarded  the  general  contract  for  the  erec- 
tion of  five  frame  construction  residences 
for  n.  Smith,  309  Front  Street.  Cost. 
$10,000, 

Toronto,  Ont. 

.Arthur  Rawlings,  192  Geary  Avenue, 
has  lieen  awarded  the  plumldng  and  heat- 
ing contract  for  the  $4,250  2^-storey 
brick  residence  being  erected  at  111 
Lauder  1)y  J.  Kaake.  15S9  Dufferin  St. 
Painting  and  plastering  not  let  yet. 

Windsor,  Ont. 

The  f(dlowing  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  IVi-storey  brick  residence,  to  cost 
$5,000,  for  S.  Buchanan,  care  of  architect, 
J.  C.  Pennin.gton,  Labelle  Buildin.g:  Elec- 
trical work.  McNauhton  &  McKay.  210 
\\'y;indotte  .St.  E.:  plumbing  and  heating, 


Fcbniarx  :M.  I'.n; 

Windsor  Hanlwaru  Company,  Endwicli 
E  •  plasttM-in^.  Troup  Brothers,  ^i:'.  Vu'- 
toria  Road,  Walkerille;  painlmL;,  W  dbani 
Laesser,  04  Jcanette  Avenue.  Sul.-enn- 
tractors  purchase  own  material. 

Power  Plants,  Electricity  and 
Telephones 

Joggins.  N.S. 

The  Maritime  Coal,  Railway,  and  1  i>\\ 
er    Company    require    electrical  mmnii; 
equipment,  etc. 

Scarboro  Township,  Ont. 

Debenture  by-law  was  passed  tor  *1S, .)(,>) 
for  installation  of  power  and  light  hne  m 
township,  from  city  limits  of  Toronto. 
Work  will  be  carried  out  by  staff  of  t he- 
Provincial  Hydro-Electric  Lommissimi, 
University  Avenue,  Toronto. 

Stratford.  Ont.  . 

The  McLeod  Millms  Company  will  re- 
place its  steam  plant  by  an  electric  .sys- 
tem. 

TiUsonburg,  Ont. 

The  Canadian  Cereal  Company  plan  to 
install  a  complete  new  electrical  equip- 
ment to  operate  mills.  Manager,  Mr. 
Kennedy. 

Verdun,  Que. 

The  City  Council  arc  ha\iim  iil.uis 
drawn  for  underground  ,  ,i,idim-.,  to  ost 
$300,000.  Engineer,  A.  S.  Llarson,  ity 
Mall. 

Wiarton.  Ont. 

The  Town  Council.  Clerk.  J-  H.  I'leld- 
ing,  is  negotiating  with  the  llydro  Com- 
mission for  establishing  a  lighcng  and 
power  distributing  system. 

Winnipeg,  Man.  •  , 

The  City  Council  are  considering  en- 
larging the  Point  du  Bois  power  plant  to 
100>0  h.p.,  at  a  cost  of  $150,000  Chair- 
man of  Electrical  Department,  Alderman 
Sparling. 

Fires 

Arborg,  Man.  c;,,,.,-,! 

Business  block  owned  by  S.  M  higun 
son  M  G.  Retchon,  Palsson  Lrotla; 
and' Mrs.  S.  Anderson.    Loss.  $:iO,oti". 

Brampton,  Ont. 

Hardware   store  owncv 
r.lain,  M.P.    Loss,  $20,000 
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St.  Catharines,  Ont. 

Factory  on  i'.rcwcry  Street,  occupied 
by  the  Meyercord  .Si:-;n  i  ompany  and  the 
Muller-Flower  1-lectnc  Kci-air,  Com- 
pany.   Total  loss  about  $.-.o,0(i(). 

St,  John,  N.B. 

"Kennedy"  Building,  owned  i)y  i.coil;^' 
Kennedy,  Tl)  Summer  Street.  Loss  $.-,,(io(:. 
Will  rebuild  at  once. 

Toronto,  Ont.  ,  ,  \  , 

Store  and  warehouse  owned  by  the  .\it 
Metropole,  Ltd.,  14  Temperance  Street. 
Loss  to  building  about  $n).otio. 

Tea  rooms,  etc.,  owned  by  Bingham  s, 
Ltd.,  146  Yonge  Street.  Total  loss  aliout 
$1,"),000. 


Winnipeg,  Man. 

Business  block  owned  by  Scott,  ijatn- 
gate  Company,  Ltd.,  Notre  Dame  .\ve.  L. 
Loss,  ,$200,000. 

Parkview  Annex,  owned  by  W.  H. 
Ryan.    Loss,  $25,000. 


45 


Street,  is  in  the  market  for  1)5,000  feet  of 
4-in.  British  Columbia  tir  Hooring,  planed 
on  one  side.  Delivery  to  be  made  in  the 
fall. 

Springhill,  N.S. 

A  mining  concern  on  the  .\ortli  blojjc 
i-i  r|iiire  steam  water  puiii])s.  fans,  cables, 
drums,  hauling  outfit,  trucks,  etc.  Super- 
intendent, Malcolm  B.lue. 

Winnipeg,  Man. 

Tenders  are  being  received  by  the  sec- 
ri  tarv-treasurer  of  the  City  Council,  M. 
Peterson,  until  J'cl).  20  for  three  mcjtor 
trucks,  i'lans  and  specifications  with  the 
Street  Commissioner. 

CONTRACTS  AWARDED. 

Ottawa,  Ont. 

The  General  Supply  Company,  Sparks 
Street,  will  supply  the  Works  Depart- 
ment with  two  motor  flushers,  to  cost 
$7,815  each. 


Miscellaneous 


1    by  Richard 


Elstow,  Sask.  d-,v 

-Elstow"  Hotel,  owned  S- J^f ^a"' 
and  occupied  by  McCoitnell  Brotheis, 
general  store.    Loss,  $10,000. 

Hamilton,  Ont.  .  , 

Store  on  Tames  Street  North  owned  by 
Grafton  &  Co.  Loss,  $100,000.  WiHre- 
l)uild  at  once. 

Store  owned  bv  Stm.on  l' state,  6  Kmg 
William  Street,  and  occupied  by  l-  n. 
Pratt  &  Co..  James  Street  North.  Loss. 
$10,000.    Will  rebuild  at  once. 

Ottawa,  Ont. 

Residence  owned  by  James  Lryson  ,...8 
Clemow  Avenue.  Loss,  $5,000.  W'll  re- 
build at  an  early  date. 

Port  Hope,  Ont.  , 

Undertaking  parlors,  etc.,  owned  by 
Mr.  Walker.    Loss,  $7,000. 


Amherst,  N.S. 

The  Town  Council  contemplates  the 
purchase  of  a  fire  engine.  Clerk.  W.  I'. 
P)oiikin. 

Cobden.  Ont. 

John  W.  Childerhose,  R.R.  No.  :!,  in  - 
tends to  erect  a  barn,  and  wants  prices  on 
cement,  brick,  barn  equipment,  and  build 
ing  papers,  etc. 

Edmonton,  Alta. 

The  Northern  Alberta  Natural  C^as  and 
Development  Company  require  a  quan- 
tity of  6,  8,  10,  12,  and  l(i-inch  pipe  in 
connection  with  gas  development.  Sec- 
retary, H.  H.  Hyndman,  10024  One  Hun- 
dred and  Fifteenth  Street. 

Halifax,  N.S.  „  . 

The  City  Council  will  call  tor  tenders 
for  the  supply  of  cement,  piping,  etc. 
Secretary-treasurer,  L.  Iv  M  ( iiia.nhan. 

Hamilton,  Ont. 

The  City  Council  propose  installiii.i; 
two  weigh  scales,  one  on  P.arton  Street 
I' ,  and  another  corner  Carmon  and  Gen- 
d.ile  Streets. 

Kananaskfs  Falls,  Alta. 

'I'he  .Mberta  Electro-Chemical,  Ptd, 
Panff,  -Mta.,  has  been  organized  to  maiiu- 
facUire  carbide.  Engineer,  Harold  S. 
I  ohnson. 

Kitchener,  Ont. 

W.ilici  (i.  ivunijiel  l-'elt  Company  are 
in  the  market  for  one  lioriz<Mital  tender- 
ing  and  (h-yiug  machine  from  :j;  m.  to 
(50  in.;  also  one  miller  style  press,  SO  m. 
cylin  der. 

London,  Ont. 

\.  Moody  is  in  the  market  lor  a  marine 
boilcr  and  engine,  200  to  :i()0  h.p. 

Morrisburg,  Ont.  .  . 

f.eonard  W.  Barklcy,  L.  Box  141,  is  in 
the  market  and  wants  prices  and  catalogs 
for  dressed  lumber  for  silos,  felt  roofing, 
wire  fencing,  and  telephones. 

Quebec,  Que. 

The  Quebec  Concrete  and  C  ontracting 
Company,  Ltd.,  Box  2f)H.  are  in  the  mar- 
ket for  a  saturating  machine  for  rriofing 
material. 


Quebec,  Que. 

j.-actories  owned  by  W.  Charest  420 

St.  loseph  Street,  and  G  ^^^"Jlannn  " 
St.  Joseph  Street.    Total  loss,  $35,000. 


Sherbrooke,  Que. 

Mr.  George  D.  MacKinnon,  care  Mac- 
Kinnon, Holmes      Co.,  Ltd.,  Drummond 


Incorporated  Companies 

Howlett,  Ont. 

The  Delaware  Cheese  and  Butter  Man- 
ufacturing Company,  Ltd.,  capital  $5,000, 
has  been  incorporated  to  manufacture 
cheese  and  butter. 

Montreal,  Que. 

The  Century  Coal  and  Coke  Company, 
Ltd.,  capital  $500,000,  has  been  incorpor- 
ated to  engage  in  coal  business,  operate 
-  elevators,  warehouses,  etc. 

Port  Arthur,  Ont. 

The  Prince  Arthur  Land  and  Develop- 
ment Company,  Ltd..  capital  $'!00,00(l. 
have  been  incorporated  to  engage  in  real 
estate  liusiness,  erect  houses,  etc. 

Renfrew,  R.R.  No.  2,  Ont. 

The  Upper  Admaston  Telephone  Com- 
pany, Ltd.,  capital  $2,500,  has  been  incor- 
porated to  operate  in  Townships  of  .'\fl- 
maston  and  Bromley. 

St.  Catharines,  Ont. 

The  St.  Catharines  Lawn  Bowling  Chili, 
Ltd.,  capital  $10,000,  has  been  incorpor- 
ated to  promote  lawn  liowling,  etc. 

Southampton,  Ont. 

The  Saugeen  T-iural  Telei)hone  Com- 
pany, Ltd.,  capital  $700.  has  been  incor- 
l)orated,.  and  will  o])erate  in  the  Town- 
ship of  Saugeen. 

Toronto,  Ont. 

The  1\.  A.  P.  Gold  Mining  Comiianv  of 
l^oston  t  r<-,  ]<,  Ltd.,  care  of  solicitors,  .\. 
(j.  Slauglit,  Royal  Bank  P.uildiiig,  capital 
$2,500,000,  have  lieeii  incorporated  to  en- 
gage in  general  mining  Imsiiiess, 

.The  East  Kirk  Mining  i  omiMny,  Ltd.. 
care  of  solicitors,  (  ..chraiu-  &  Shaver,  ti 
King  Street  West,  caintal  $:>, 000,000,  have 
been  iiicori)orated  I')  engage  in  general 
minin.g  business. 

To  operate  Inmlier  mills,  pulp  plants, 
etc.,  the  Porcu|)iue  F'ulp  and  Lumber 
Company,  Ltd.,  capital  $10,000,  has  been 
incorporated. 

The  Sesekinika  Lake  Gold  Mines,  Ltd., 
capital  $2,000,000,  lias  been  incorporated 
to  de\eloi.)  gold  miiiin<-;.  etc. 

The  Colossus  (,old  .Mine..  Ltd.,  capital 
$2,000,000,  have  l)eeii  incorporated  to  de- 
velop minin.g.  etc. 

Udney,  Ont. 

With  a  capital  of  $5,000,  the  Udney 
Telephone  Company,  Ltd.,  has  been  in- 
corporated to  operate  in  the  Towriship  ol 
Mara. 


To  Contractors  and  Others 


in  a  position  to  fill  rush  oiclci> 


l»r  piliiiK  iiiiilici  lii'iH  oui  stock  svii>|>ly  nl  FoU- 
yrl.   tioiltl  ol  SutllilliV. 

F.ASTERN  LANDS  DK  I' A  KIM  !■  X  I  . 
I  N  K  ,    rnKdNTt)  T  111 


Greater  Winnipeg  Water  District 

Tenders  for 
48-Inch  and  60-Inch  Cast 
Iron  Pipes,  Specials, 
and  Valves 


Sealed  tenders  addressed  to  the  undersigiic.l  will 
I.,    ifcrivrd  up  to  noon  on 

Thursday,  March  15th,  1917 

for  the  supply  of  approximately  12,000  feet  of  4S- 
inch  and  1,3«X>  feet  of  eO-fnch  Cast  Iron  Pipes, 
together  with  numerous  specials  and  gate  valves. 

Specifications  and  Form  of  Tender  and  of  £011 
tract  may  be  had  upon  application  to  the  olhccs 
of  the  District. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

R.    1).  WAUGII, 
Cliainnaii  of  roniniissioiicrs. ' 
."1st  January,  1917. 
r>iil  Tribune  Building, 

Winnipeg,  Man.,  (  an.  B-^ 


For  Sale  by  Tender 

Plumbers'  and  Steamfitters' 
Supplies 


Sealed   tenders  will  be  received  by  the 
signed  up  to  VI  o'clock  noon  on  Thursday, 
1st    1917,  for  the  purchase  of  the  .\ssets 
Estate  of  The  John  Ritchie  Plumbing  and 
ing  Co.,  Limited,  as  follows: 
Parcel  1-— Stock  of  Merchandise,  consist- 
ing   of    extra    heavy    Cast  Fittings, 
Valves,     Galvanized     and     Soil  Pipe, 
Sprinkler  material,  and  sundry  plumb- 
ers' supplies  ^'^ 

Parcel    2 — Machinery    and    Equipment .  .  1 

F'arcel  P, — Tools  

Parcel  4— Office  Furniture  

Parcel  5 — Model  Wa  Overland  Automobile 
Excelsior  Motorcycle   


iinder- 
March 
.if  llie 
Heat- 


.389.21 
811.17 
78ft..5fi 
.-)14.50 
fiOO.OO 
150.  Of) 


$13,2.-)4.44 

Tenders  will  be  received  for  the  above  five  par 
eels  en  bloc  or  separately. 

Inventories  may  be  seen  and  stock  inspected  up 
on  application  to  the  undersigned.    Terms:  Cash. 

An  accepted  cheque  for  10  per  cent,  of  the 
amount  of  tender  to  accompany  tender  (which 
will  be  returned  if  tender  is  not  accepted),  bal- 
ance upon  checking  inventory. 

Highest  or  any  tender  not  necessarily  accepted. 

Kated  at  Toronto,  9th  day  of  February,  1017. 

RI-TJIERFORD  WIEI.IAMSOX,  C.A., 

Trustee. 

s.s  .Sfi  Adelaide  St.  East,  Toronto,  Ont. 


Tenders  for 
Concrete  Bridge 

Iriulfi will  he  received  up  till  !t  a.m.,  March 
5th,  1917,  and  addressed  lo  C.  11.  Stiver,  CUrk, 
I 'iiioiiville.  (Jnlario,  for  a  40  ft.  Concrete  licam 
iiiidsc  opposite  l.ol  !),  Concession  V  .M ,11  kliaiii. 
I'lans  and  spccilications  may  be  seiimil  Irmii 
.lames,  I.ouilon  \-  llerlzberg,  Ltd.,  EngiiiL-crb,  .''.(1 
Toronto  Street,  Toronto,  or  Mr.  C.  li.  Stiver, 
I 'iiionvillc.  The  lowest  or  any  tender  not  neces- 
sarily accciilod. 


('..    P.MXilCT.  Reeve. 
(  .    II.   SI  I\1':K.  Clcik. 


BOILERS  FOR  SALE 

Two  low  pressure  30  H.P.  steel  boilers  com- 
plete with  mountings,  grates,  etc.  Have  been  in 
use  less  than  two  months.  Good  for  steam  or 
hot  water  heating  purposes.  Each  will  carry 
3,000  square  feet  of  steam  radiation.  Further 
particulars — MacM.  R.  &  D.,  4  Beaver  Hall  Sq., 
Montreal.  17-t.f. 


Guy  Wire  For  Sale 


Ten  Ions      S  in.  ,lnl\-  .ya  1  va  1  li/i .  I  sU-tl  .un; 

wire  at  a  haryain  iniii-     any  iiuantity. 

Woodworking  niacliinery  -  sliaflin,i;.  lianKfij 
pulleys,  belting,  etc.,  good  as  new     low  prices. 

wi  wii'F.c  .\i.\i  ii  ixKin  i':.\<  ii.wcK. 

T.s  .'^ytL'-rland  an. I  ( ;  la.l  si .  .n.-  Sis.,        mn  |  ii'.e 


SITUATIONS  WANTED 


CONSTRUCTION  MAN,  capable  of  making 
plans  and  superintending  outside  work,  open  for  a 
position.     P.o.\  Contract   Record,  Montreal, 

One.  OS 


TECHNICAL  GRADUATE  in  C.  E.,  with  ex 
perience  in  construction  of  Factories,  Sliip  Berths, 
Pocks,  Concrete  and  Structural  Steel  Desigidng, 
etc.,  desires  responsible  position.  Bo.'<  514,  Con- 
tract Record,  Montreal,  Que,  *  <3-f^ 

REINFORCED  CONCRETE  Construction  Sup- 
erinten.lcnt  is  open  for  jjosition  on  any  class  of 
reinforced  concrete  or  general  building  construc- 
tion. Large  experience.  Goo.l  organizer.  Best 
possible  resrdts  obtained. 

Box  ri27,  Contract  Record,  Toi..nto.  Ont. 

s-,s 

Late  News  Items 

Halifax,  N.S. 

The  City  Council  are  surveying  for  ex- 
tension to  sewer  from  Oakland  Road  to 
Point  Pleasant.  As  soon  as  survey  is 
completed  will  prepare  plans  and  call 
tenders.    Cost,  about  $7.5,000. 

Hamilton.  Ont. 

■j'he  Grand  Trunk  Tsailway  and  (_'aua 
dian   .Xortliern   Kailway  art-  ne.yi )tial in,L; 
for  the  erection  of  a  union  slali.m  al  cor- 
ner of  .Stuart  and  James  .Streets.  I'lans 
are  in  progress.    All  details  not  settled. 

Crompton  &  Crompton.  Ill  Barton  K., 
are  considering  the  erection  of  fifteen 
1  ^-storey  residences,  to  cost  $1..'')00  each, 
on  Kenilworth  .Avenue. 

R.  Mason,  41  Hilda  .\ venue,  will  him 
self  carry  out  the  masonry,  steel  wurk. 


car]ientr>-,  and  rooling  for  three  stores, 
to  cosi  .$."), 000  each,  which  he  contem- 
plates ercctin.g  on  King  St.  E. 

London,  Ont. 

Tenders  are  bein.g  received  by  the  ar- 
chitect, A.  E.  Nutter,  Dominion  Bank 
I'.iiilding,  for  the  erection  of  a  .$10,000 
liniler  house  for  the  Middlesex  Mills 
(  ompany,  Dundas  Street.  One  storey, 
white  brick  construction,  3.5x60.  Com- 
pany also  considering  $:2,'),000  addition  to 
factory. 

Loretteville,  Que. 

I'lans  have  been  prepared  for  a  four- 
slorcy  stone  and  brick  college,  to  be 
erected  by  the  School  Board.  Secretary, 
,'\.  Moison. 

Ottawa.  Ont. 

The  general  contractor  VV.  G.  Adam- 
son,  J:.'(i  S])arks  Street,  will  receive  sub- 
tenders  until  h"eb.  24  for  plumbing  and 
heatin.g  in  connection  with  the  erection 
of  a  store  and  apartments  for  the  Fed- 
eral Trust  Company,  at  a  cost  of  $30,000. 

Sault  Ste.  Marie.  Ont. 

The  architect,  Thomas  R.  Wilks,  6ia 
Queen  Street,  is  preparing  plans  for  an 
eight-roomed  school,  and  is  open  for  par- 
ticulars and  ijrices  re  steel  sash. 


THE 


Canadian  Surety  Co. 

write* 

BONDS 

guaranteeing 

Performance  of  Contracts 

Head  Office,  26  Wellington  St.  E., 

TORONTO 

Brokers'  Business  Solicited 


"CHEVROLET" 
CAR 

For  Sale 

Cash  Price     -  $450.00 

As  good  as  new,  in 
use  only  four  months. 
Owner  is  overseas. 
Information  from 

M  c/o  Box  507 

Contract  Record 

Toronto,  Ont. 


February  2\,  1917 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 


This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service.  * 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  John  Inglit  Co.,  Limited,  Toronto 


The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

OtUwa  Repre«enUtlve :— J.  W.  ANDERSON.  7  Bank  Street  Chamber* 


4S 
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POSTPONEMENT 
of  Expansion  un- 
til after  your  com. 
petitors  have  expanded 
means  "Trailing,"  not 
"  Leading." 


Put  the  installation  of  your  plant  up  to  us— NOW 

The  Foundation  Co.,  Umited 


MONTREAL 


WINNIPEG 


'mi  :  CONCREIh  CONCRET 

KOOL      HOOL  ^001.. 


f 


Sold  separately 


Now  Ready — 

Bridges  and  Culverts 

Vol.  Ill  of  the  Serie* 

Reinforced  Concrete  Construction 

By  G.  A.  Hool,  Associate  Professor  of  Structural 
Engineering,  University  of  Wisconsin. 

This  is  the  first  treatise  on  practical  design  and  construction  of 
bridges  and  culverts.  It  completes  this  remarkable  series.  You  prob- 
ably know  something  about  these  books — 

How  they  came  out  without  the  advantage  of  a  widely  known  name 
as  author. 

How  the  leading  civil  engineering  papers  hailed  them  as  the  best 
on  the  subject. 

How  they  were  at  once  recognized  as  the  most  useful  and  practical 
books  that  have  appeared. 

They  are  today  standard  among  engineers,  architects  and  con- 
tractors, as  well  as  in  colleges. 

Vol.  I — Fundcimental  Principles.  254  pages,  6  x  9,  88 

illus.,  $2.50  net,  postpaid. 
Vol.  II — Retaining  Walls  and  Buildings,  675  pages, 

6x9,  412  illus.,  34  plates,  $5.00  net,  postpaid. 

VoL  III — Bridges  and  Culverts,  688  pages,  6x9,  over 
600  illus.,  41  plates,  $5.00  net,  postpaid. 

SEND  YOUR  ORDERS  TO 

Contract  Record  &  Engineering  Review 

347  Adelaide  St.  West,  TORONTO 


February  21,  1917 
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Made  in  Canada 


iiiiiiiiiii 


This  is  the 
Bond  that 
guarantees 
your  roof  for 
20  years 


First — We  know  the  materials  are 
cause  we  manufacture  them. 


Second — The  Barrett  Specification,  wiiile  it 
may  seem  complex  to  a  layman,  is  straightfor- 
ward, plain-sailing  to  experienced  roofers. 

Third  —  Under  the  guarantee  plan  the  roof 
must  be  constructed  under  our  supervision  and 
receive  our  O.  K.  both  as  to  materials  and 
workmanship. 

We  further  know^  from  50  years'  experience 
that  a  IJarrett  Specification  Roof,  properly  laid, 
will  last  a  good  deal  longer  than  twenty  j^ears 
without  maintenance  or  repairs. 

A  Barrett  Specification  Roof  is  constructed  of 
five  plies  of  Specification  I'elt,  with  a  liberal 
quantity  of  Specification  I'itch  (the  greatest 
waterproofing  material  known)  Ijetween  each 
layer. 


HIGH  SCHOOL,  WESTMOUNT,  QUE.  Architect  -  D.  H  MacKarlane, 
Montreal.  Gen.  Contractor— C.  E.  Dfakin,  Montreal. 
Roofers— Sibley  &  Huot,  Montreal. 

Why  We  Can  Afford 
To  Give  a  20  -  Year  Guaranty 

TV  yTANY  people  have  asked.  "How  can   they  afford  to 
give  a  20-Year  Guaranty  on  thousands  of  roofs  all 
over  the  Dominion,  laid  by  hundreds  of  different  roofers?" 
Well,  the  answer  is  simple. 

;ht  be-  No  other  type  of  roofing  approaches  a  Barrett 

Specification  Roof  in  the  amount  of  protective 
waterproofing  material  used  in  its  construction. 


The  weight  of  this  waterproofing  is  not  less 
than  235  lbs.  to  100  sq.  ft.,  compared  with  75  to 
125  lbs.,  at  most,  in  other  types  of  roofs. 

And  on  top  of  all  this  waterproofing  material 
is  laid  a  wearing-surface  of  gravel,  slag,  tile  or 
vitrified  brick. 

That's  why  it  lasts.  That  is  why  we  can  safely 
guarantee  it  for  20  years. 

The  20-Year  Guaranty  is  now  given  on  all  Bar- 
rett Specification  Jvoofs  of  50  squares  and  over 
in  all  towns  with  a  po[)nlati(in  of  25,000  and  over, 
and  in  smaller  places  where  our  Inspection  Ser- 
vice is  available.  Our  only  rec|uirements  are 
that  The  Barrett  Specification,  dated  May  I. 
l!)lf),  shall  be  strictly  followed  and  that  the 
roofing  contractor  shall  be  approved  by  us. 
W'e  believe  the  broadness  of  the  proposition  is 
without  parallel,  not  only  in  roofing,  but  in  tin- 
whole  building  industry. 


A  copy  of  The  Birrett  20-Year  Specification,  with  roofing  diagrams,  free  on  request. 

T  H  E    P  A  1'  E  R  S  O  N    M  A  N  U  ¥  A  C  T  U  R  1  N  G    CO  IM  P  A  N  Y,    L  I  M  1 1^  E  D 

MONTREAL  TORONTO  WINNIPEG  N'ANCOUVER 

T  11  E     CARRITT  l-  -  I'ATERSON     M  A  N  U  E  A  C  T  U  R  [  N  G  CO.,  L  I  M  I  T  E  D 

.ST.  JOHN,  N.  l;.  HALIFAX,  N.  S.  ~  SYDNEY,  N.  S. 

IlllllllllllllllllllllllllillllllllllllllllllillllllllllP^ 
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WINDOW 
GUARDS 

and 

All  Wire  Work 


We  Make 

Machinery  Guards   Wire  Fence    Wire  Partitions 
Wire  Signs   Wire  Cages   Wire  Wickets,  etc. 

AUo 

Ornamental   Iron   and  Bronze  Work  of  every 
description,    and    DENNISTEEL  Metal 
Lockers,  Shelving,  Bins,  Cabinets 
and  Partitions. 

Write  for  Folders  and  Information. 

The  Dennis  Wire  and  Iron 
Works  Co.  Limited 

LO  IM  D  ON 


C  A  IM  /».  o 


J^^^JJ^g  New  and  Relaying 


Switches,  Turntables,  Etc. 


Carried  in  Stock 


Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


BILL  JONES,  the  plasterer,  always  used  whatever  brand  of  metal  lath 
the  architect  had  specified.    When  the  specification  was  open,  he  used 
the  cheapest  brand  he  could  get. 
But  one  day,  when  he  was  visiting  on  his  rounds  a  cheap  (?)  lath  job, 
his  lathing  foreman  said  to  him. 

"  Bill,  how  much  more  did  you  pay  for  the  Herringbone  we  used  on  the 
last  job  than  for  this  stuff  here?" 
"A  cent  a  yard,"  Bill  replied. 

"It's  worth  more  than  that,"  answered  his  foreman. 

"Nonsense!"  said  Bill.    "A  yard  is  a  yard,  isn't  it?" 

"  Not  of  cheap  lath,  it  isn't,"  replied  his  foreman,  positively.  "  We  are 
wasting  about  ten  per  cent,  of  this  lath  in  lap  on  account  of  the  crooked 
edges  of  the  sheets.  The  Herringbone,  with  its  selvage  edge,  laid  up  yard 
for  yard,  just  what  you  paid  for.  We  could  pay  two  cents  per  yard  more 
for  our  Herringbone  and  still  break  even. 

"  The  architect  wanted  me  to  use  Herringbone  on  account  of  the  copper 
alloy,"  Bill  answered,  "  but  I  told  him  I  took  the  job  cheap  and  I  had  to 
do  it  cheap.    I  guess  I  missed  out,  though.    Me  for  Herringbone  hereafter.'* 


Metal  Shingle  &  Siding  Co., 
Manufacturers 


Clarence  W.  Noble,  General  Sales  Agent, 
117  Sun  Life  Building,  Toronto 


February  191T 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN,  LIMITED 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
%  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisco 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Dake  Reversing  Motor 

The  Dake  reversing  air  or  steam  piotor 
is.especially  adapted  for  use  in  connection 
with  contractors'  machinery, 
cranes,  hoists,  marine,  sawmill 
and  mining  machinery,  where  ^ 
to  30  horse  power  can  be  used. 
Will  start,  stop  and  reverse  in- 
stantly. Send  for  complete  cata- 
logue. 

DAKE  ENGINE  CO.,  Grand  Haven,  Mich.,  U.S.A. 

CANADIAN  AGENTS: 
Montreal,  Mussens,  Ltd.— Toronto,  A.  R.  Williams  Machinery  Co.,  Ltd. 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 


1551  Granville  Street 


Vancouver,  B.C. 


James  Thomson,  President. 


J.  G.  Allen,  Vice-President. 


James  A.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 

Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


CAST  IRON  PIPE 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 
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Type  K  I'ritno-Leurii  abovit  our  Typo  K 
Klootrio  TI■avl'liIl^,'  ("rune 


CRANES 


anc 


ELECTRIC  HOISTS,  DERRICKS,  ETC. 

for  all  purposes. 

We  can  make  your  Crane  or  Hoist  in  Canada.  Write 
us  about    your    Crane  requirements   for  any  purpose. 

Northern  Crane  Works,  Limited,  Walkerville,  Ontario 


Boving  Hydraulic  &  Engineering 
Company,  Limited 


LINDSAY, 


ONTARIO 


OUR  LINDSAY  WORKS 


We  Manufacture 
Water  Wheels,    Hydraulic  Governors, 
Centrifugal  Pumps,       Mill  Machinery 
Fly- Wheels  (up  to  28  feet  dia.) 

Prompt  Shipment 
Prices  etc.,  on  request 


Water  Supply 
from 
Deep  Wells 

is  obtained  at  a 
minimum  cost  by 
use  of  our  deep 
well  pumps. 

Write  for  Bulletin  26 
explaining  the  use  of 
Co  o  k 's  Patent  Brass 
Tube  Well  Strainer. 


A.  D.  COOK 

Lawrenceburg  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints.  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Requkst 


Crushed  Rubble  Dimension 

CROOKSTON  QUARRIES 

Crushed  Stone — Clean,  tough  stone,  specially  suitable  for  concrete  mix  and  macadam  roads.  Although  we 
have  supplied  hundreds  of  cars  of  stone  to  Toronto,  Montreal  and  intervening  points  we  have  never  had  one 
car  rejected. 

Rubble  Stone — From  one  man  size  to  blocks  weighing  many  tons. 

Dimension  Stone — The  stone  that  has  stood  the  test  for  half  a  century.  » 
Capacity  500  ton*  a  day  C.P.R.  and  G  T.R.  Connections  Telephone  Madoc  2.  R  3 — 2 

ASK  US  FOR  QUOIATIONS 

QUINLAN  &  ROBERTSON,  Limited,  Crookston,  Ontario 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones.  Office  North  | 

665   Evenings.  North  2107 


Facilities  for  Service 

We  offer  you  a  complete  line  of 
liiRh-grade  electric  wires,  cables,  and 
accessories,  and  unexcelled  facilities 
for  rendering-  prompt  service  at  rea- 
■^onable  prices. 

Standard  Underground  Cable 
Co.  of  Canada,  Limited 

Hamilton,  Ont. 

Montreal         -        Winnipeg         -  Seattle 


THE     MINISTER     OF  FINANCE 

REQUESTS 

THE    PEOPLE    OF    CANADA  TO 

BEGIN  NOW 

TO   SAVE    MONEY    FOR  THE 

NEXT  WAR  LOAN 


JAN.  9.  T9I7 


OEPARTMENT  OF  FINANCE 
OTTAWA 


Canada  Iron  Foundries,  Limited 


CAST  IRON  PiP§ 


Heaa  Office 

Mark  Fisher  Building 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc^  Castinsrs 
of  all  kinds,  Mooring:  Bollards  for  both  Concrete  and  Wooden  Docks 
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One  Man 
Standing 

can — in  the  same  time — 
surface  as  much  concrete 
as  live  men  on  their  knees, 
and  do  it  better,  if  he  uses 

ABRAM 
Long  Handled  Tools 

Uundretis  of  tinUliers  who  use  Abraiii  Tools  will  i)iove  lliis  to 
you.    The  secret  is  tlie  Abrani  Oouble  Action  Device. 

W'lile  today  for  our  catalog  ilescribiiiK  lliis  exclusive  fe.ilnrc  anil 
showinc  the  Abram  complete  line. 

ABRAM  CEMENT  TOOL  COMPANY 

WINDSOR.  ONT. 


46-48  OuelettF  Avenue 


How  Do  You  Buy  a  Transit? 

By  Precedent — "The  kind  the  old 
company  used,"  or  by  the  "hit  and 
miss"  method? 

Why  not  investigate  all  the  good  in- 
struments? 

H&B  Transits  and  Levels 

"  Mathematically  Precise" 

Are  rigid,  of  lightest  practical  construction. 
Accurate.  Satisfactorily  retains  adjustment* 
under  hard  service.  Designed  and  offered  by 
life  time  specialists  in  the  manufaoture  of 
surveying  and  engineering  instruments. 

Write  for  Catalogue  now 

HFI  I  FR   Xr  RRIHHTI  Y  "^O  Sprinc  Garden  Street 

nCLiLiCIV  flC  DIVlUniL.!,  PHILADELPHIA.  PA..  "Since  1870" 


Three  American  Shop  Equipment  Company's  heat  trealins  fur- 
naces insulated  with  Nonpareil  Insulating  Brick,  in  the  plant 
of  the  Detroit  Gear  and  Machine  Co.,  Detroit,  Mich. 


Nonpareil 
Insulating  Brick 

For  Furnaces,  Ovens,  Boiler 
Settings,  etc. 


Repeat  Orders  from 
Companies  that  Know^ 

A  repeat  order  is  evidence  that  a  material  has  made  good. 
This  is  especially  true  if  the  "repeats"  come  from  companies 
that  know  what  they  are  doing. 

When  concerns  like  American  Steel  &  Wire,  Bethlehem 
Steel,  Crucible  Steel,  Ford  Motor,  Atlas  Ball,  New  Departure 
Mfg.,  Macbeth-Evans,  American  Brass,  American  Malleable 
Iron,  Aluminum  Company  of  America,  Standard  Sanitary,  Reming- 
ton Arms,  General  Electric,  and  others  send  in  repeat  orders  for 
Nonpareil  Insulating  Brick  for  furnaces,  ovens,  boiler  settings,  etc., 
isn't  it  pretty  good  evidence  that  Nonpareil  Brick  have  made  good — 
that  they  are  a  paying  investment?  Companies  like  these  don't  make 
the  same  mistake  twice. 

Nonpareil  Insulating  Brick  are  a  good  investment  because  a  single 
4J^-inch  course  built  in  the  walls,  arches,  bottoms,  and  doors  of  fur- 
naces, ovens,  boiler  settings,  etc.,  will  save  enough  fuel  in  a  year  to 
pay  for  the  cost  of  the  brick.    That's  a  return  of  100  per  cent. 

Literature  and  Sample  Brick  on  Request. 


Armstrong  Cork  &  Insulation  Co.,  Ltd.,  sos  mcghi  Building,  Montreal,  Que. 

Also  manufacturers  of  Nonpareil  High  Pressure  Covering  for  steam  lines;  Nonpareil  Cork  Covering  for  drinking  water  systems  and  cold  pipes 
generally:   Nonpareil  Cork  Machinery  Isolation  for  deadening  the  noise  of  pumps,  fans,  etc.;    Nonpareil   Corkboard  for  cold  storage  rooms;  and 

'Linotile  for  floors  in  offices,  residences,  etc. 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
Manufacturers  ol  Wire- Wound  Wood  Pipe,  Continuous  Stave 

Pipe,  Tanks,  Silos,  Steam  Casing. 
Se«  our  new  patented  Wood  Pipe  Coupling-Potltlvely  LEAK  PROOF. 

We  are  the  originatoraof  the  BORED  OUT  Wood  Sleeve  Coupling. 

Write  for  Illustrated  Catalogue. 

850  Hastings  St.  W.      VANCOUVER,  B.C. 


DRY  PIPES-90%  EFFICIENT— I 

The  perfect  underdrain- 
age  secured  by  the  Ric- 
wiL  special  drainage  base, 
removes  the  worst  enemy 
to  the  efTective  heating  of 
groups  of  buildings  from  a 
central  plant.  Waste  heat 
is  reduced  to  a  minimum 
when  you  use  the 

IC-WII 

METHOD 

of  Insulating  Steam  and  Hot  Water  Pipe* 

The  pipes  are  protected  by  double  insulation  of  mineral  com- 
position permanently  molded  into  the  conduit.  Does  not  hold 
moisture,  disintegrate  or  afifect  the  pipes.  Waterproof  seals  insure 
permanent  tightness.  Practically  eliminate  repair  expense.  Heat 
with  less  fuel.  Write  for  Free  Booklet 

Th*»    RIC-WII     Cnmnanv        Gu.rdian  Buildiac. 
1  ne   ix        L.  v.^ompany,      Cleveland,  o. 
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Works  at  Walkerville,  Ontario 


When    placing  your 
order  for 

hydrants, 
Valves 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Mod  ern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


Meet  All  Requirements 

"American"  Fire  Pumps  meet  all  requirements  of 
llndcrwriters'  Associations,  l)ecause  in  their  design, 
material  and  wotkmansliip  high  quality  is  maintained, 
and  every  pump  is  carefully  tested  in  our  own  lab- 
orafoiy   before  it   is   permitted   to   leave  our  Works. 

When  so  ordered,  these  pumps  are  furnished  direct 
connected  by  tlexible  shaft  coupling  to  high  speed 
enclosed  ventilated  motor,  so  designed  that  in  case 
of  hose  rupture  it  will  not  deluge  the  motor. 

Catalog  1352  describes  them. 
Write  for  your  copy. 

The  American  Well  Works 

General  Office  and  Works:  Aurora.  III. 
Chicago  Office:  First  National  Bank  Building 

Special   Canadian  Dealers 
R.  H.  Buchanan  &  Co.,  Montreal. 
Gorman.    Clancy    &    Grindley.    Ltd.,    Edmonton  and 
Calgary. 

B.  C.  Equipment  Co.,  Vancouver,  B.  C. 


VALVt-nVDRANT  MANUFACTURERS 

WALKERVILLE,  ONT. 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Limited        ,,,,    ,  „ 

Winnipeg  Calgary 


Toronto  Montreal 
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TORONTO  PRICES 

..  LMtM".  l.l.MK.  ANO  IIRICK 
Cement— Jclivered  in  5  barrel  lots,  $2.20  per  bbl. ; 

with  bags.  $2.00;  car  lots.  $1.70  on  the  track. 

with  pkgs..  $2.10. 
Lime— Krey  ■14c.  white  50c  per  100  lbs.,  delivered 

ill  not  less  thai.  1500  lb.  lots.    At  the  ware 

house,  white  45c,  grey  30c. 

Brick  No.   1  dry  pressed  red  brick  ?17 ;  bufl. 

$17  f  ob.  the  job;  No.  2,  $14;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  for  foundation  work,  $9  on 
the  cars,  delivered  $10;  "Tapestry"  brick,  im- 
ported, $25  to  $:?5;  local  Rug,  $14;  sand-Iimc 
brick.  $7.60  f.o.b.  car  at  King  Edward  Siding ; 
$6.50  f.o.b.  car  or  wagon  at  plant ;  $R.50  de- 
livered on  job.  Paving  brick.  No.  1,  $18  per 
M.  f.o.b.  West  Toronto;  No.  2,  $14;  paving 
blocks,  No.  1,  $24  per  M. ;  No.  2,  $18.  Sun- 
Tex  face  brick,  $16  to  $20  per  M. ;  Denison 
interlocking  hollow  tile,  $60  per  M.  Lots 
over  100,000,  $55. 

Concrete  brick  —  Quotations  f.  o.  b.  Toronto  :  — 
White  $52,  buff  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 
Toronto  prices,  F.  O.  B.  Car : 
Crushed  stone— 2  in.,  $1.40;  1  in.,  $1.50;  H 

$1.50;  rubble  stone,  in  car  lots,  $1.25  per  ton, 
f.o.b.  car. 

Sand— for  cement  or  brick  work,  80c  per  ton, 
f.o.b.  Toronto. 

Gravel — Pit  run,  75c  to  S5c  per  ton  f.o.b.  Toronto ; 
screened,  $1  per  ton  f.o.b.  Toronto. 

LUMBER  (BUILDING  MATERIAL) 

Toronto  prices  delivered. 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
$24;  18  ft.,  $25;  1-in.  Hemlock,  No.  1  $24; 
No.  1  Hemlock  decking  $24  to  $25;  No.  2 
Hemlock,  dimension  and  1  in.,  $20  to  $22. 

Pine— 1-in.  by  4-in,  to  6-in.,  $30;  l  i".  by  8-in., 
32;  1-in.  by  10-in.,  $33;  l  in.  by  12-in.,  $33 
to  $35;  2  in.  by  4-in.  to  13-in.  white  pine, 
12  ft.  to  16  ft.  long,  $30  to  $35;  Vt  by  6- 
and  10-in.  pine  shelving,  $33  to  $36;  by 
12-in.  pine  shelving,  $45;  No.  1  white  pine 
flooring,  $35;  No.  1  spruce  flooring,  $29;  No. 
1  pine  V.  or  beaded  sheeting,  $.35;  No.  2 
ditto,  $32;  pine  trim  4-in.  casing,  $1.75  per 
100  ft. ;  5-in.  ditto,  $2 ;  8-in.  pine  base,  .$2.75 
to  $3.25;  4  in.  pine,  window  stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $.3.85;  N.  B.  extras 
.$4;  N.  B.  clears  $3.65;  No.  1  pine  lath  .$6.00; 
No.  2  pine  lath  $.5.10 ;  No.  1  spruce  lath  $4.75. 

Dimension  Timber  (B.  C.  fir)— 10  x  14,  12  x  12, 
12  X  14,  14  X  14,  14  X  16,  $40;  10  x  16, 
12  X  16,  16  X  16,  14  X  18,  18  x  18,  20  x  20, 
$40.50;  12  X  18,  18  x  20,  $41.00;  10  x  18, 
12  X  20,  14  X  20,  16  x  20,  $42.00.  These 
prices  apply  to  32  ft.  lengths;  .32  to  35  ft. 
$1.00  per  thousand  extra;  36  to  40  ft.  $2.00 
per  thousand  extra. 

STEEL  AND  IRON 
Steel  and  Iron  Bars— $4.00  to  $6.00  base;  twisted 

and  deformed,  $4.25  base. 
Shapes — Over  .35  lbs.  per  yd.,  $5.00  per  100  lbs. ; 

under  35  lbs.  per  yd.  $4.25  per  100  lbs. 
Plates — 12  ins.  and  under,  $5.00  per  100  lbs. ;  over 

12  ins.  and  under  36  ins.,  $5.20  per  100  lbs.; 

:{6  ins.  and  over*  $5.40  per  100  lbs.  Tank  and 

boiler  plates — %  in.  and  over  and  under  36 


in.s.,  $4.40;  30  ins.  and  over,  $4.90.  Gauge 
plalcs— Nos.  10,  12,  14,  .f4.95  to  $5.20  per  100 
lbs.  Black  American  bessemer  plates — 28 
gauge,  $4.75  to  $4.95  per  100  lbs. 

Flats— 7  in.  wide  and  under,  $4.25  per  100  lbs. 

Extras — 1/lOc  per  lb.  extra  for  cutting  to  length, 
for  plate  less  than  %  in.  thick,  for  angles 
less  than  5  in.  combined  legs  and  beams  and 
channels  luider  6  ins.,  for  18,  20,  and  24  in. 
beams;  1/lOc  to  '/^c  per  lb.  extra  for  all 
Bcthleliem  sections. 

Galvanized  iron — 28  gauge  $7.50  to  $8.00, 

Cast-iron  pipe— Standard  prices,  carload  lotis, 
f.o.b.  Toronto:  4-in.  $38  per  net  ton;  6-in. 
and  up  to  $37,  with  $1  extra  for  gas  pipe. 

SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.  fac- 
tory, 4-in.,  25c  per  ft.;  6-in.,  40c  ft.;  8-in., 
55c  ft.;  9-in.,  70c  ft.;  12-in.,  $1  ft.;  15-in., 
$1.40;  18-in.,  $L90  ft.;  20-in,,  $2.25  ft.;  24- 
in.,  $3.25  ft. ;  less  74  per  cent.,  4-in  to  12-in., 
70  per  cent.,  15-in.  to  18-in.,  65  per  cent.,  20- 
in.  to  24-in. 

'PAINTS  AND  OILS 

White  lead— ground  in  oil,  $14.80  per  100  lbs. 

Boiled  linseed  oil— in  bbls.,  $1.18  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  $1.15  per  gal. ;  red  lead, 
dry,  $15  per  100  lbs. ;  putty  in  bulk,  $4.50  per 
100  lbs.;  in  100-Ib.  drums,  $4.85;  putty  in 
25  lb.  tins,  $5.25  per  100  lbs. ;  steel  sash 
putty  in  25-Ib.  tins,  $5.75  per  100  lbs.;  tur- 
pentine, in  bbls.,  81c  per  Imp.  gal.,  based 
on  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.30  steam  car  load  lots,  including  sacks 

Lime— Hydrated,  $15  per  ton;  lump,  $8. 

Brick- No.  1  pressed,  $18;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buf?  rustic,  $20;  red 
rustic,  No.  1,  $15;  red  rustic.  No.  2,  $13; 
buff  (smooth),  $21;  buff  (rough),  $20;  plastic 
$12.25. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 
.$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Montreal  (C.  P.  R.  terminals). 

CONCRETE  SEWER  PIPE 

Straight  pipes  (per  foot) ;  not  reinforced,  8-in. 
26c.;  9-in.  30c.  10-in.  34c;  12-in.  40c;  15-in. 
60c;  18-in.  74c.  Reinforced,  18-in.  90c;  21- 
in.  $1;  24-in.  $1.20;  30-in.  $1.60;  36-in.  $2.40; 
42-in.  $3;  48-in.  $4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  $1.40;  i^-'in.  $1.65;  J^-in., 
$1.75  per  ton,  delivered. 

Sand — 90c  per  ton,  car  load,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles — 3  in.  x  3  in.  and  up,  $4.50;  1  in. 
X  1  in.  X  H  in.,  25c  extra;  J4  in.  x  54  in. 
X  14  in.  50c  extra.  Boiler  plates — %  in. 
thick  and  thicker.  $0.00.  Circular  plates  — 
Flange  quality,  36  in.  dimension  and  over, 
$6.35;  under  3(>  in.  dimension.  $6.00.  Beams 
and  channels — Under  35  lbs.  per  yd.,  $5.00; 
35  lbs.  per  yd.  and  over,  $4.75;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$0.50;  28  gauge,  .^6.0f)  per  100  sq.  feet,  subject 
to  change  without  notice.  Copper  bearing 
sheets— Keystone  black,  28  U.  S.  gauge,  $5.00 
per  100  lbs.  nominal. 

SEWER  PIPE 

Straight  pipe  (per  foot) — 4-in,,  25c.  ;  6-in.  40c, ; 
8-in.,  55c;  9-in.,  70c;  lO  in.,  80c;  12-in.,  $1 ; 
24-in.,  $3.25.  Bends,  each  75c,  $1.20,  $2.20, 
$2.80,  $3.20,  $4.00,  $13.    Double  collar,  75c, 


$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.    Single  | 

branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.60,  ] 

$4.50,  $16.25.  Double  branch,  2  ft.,  $1,75,  | 
$2.80,  $3.85,  $4.90,  $5.50,  $8,  $26.    Y.  Pipe, 

21/2  ft.,  $2,  $3,  $4.12,  $5.25,  $6,  $8.50,  $27.60.  | 

Syphon,  $2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15,  i 

(12-in.)     Buchan  trap  cesspools,  double  sy-  i 

phon,  running  trap  and  hand-hole  trap,  $2.25,  i 

$3.60,  $6.00,  $8.40,  $9.60,  $15  (12-in.)    These  ; 
prices  are  subject  to  a  discount  of  50  per 
cent,  for  less  than  car  load  lots  delivered,  and 
a  discount  of  from  62  per  cent,  to  70  per 

cent,  for  car  load  lots  f.o.b.  Montreal.  [ 

SUNDRIES  I 

Hard  wall  plaster — $13  per  ton.    Plaster  of  Paris  ' 

$2.65  per  bbl.  Rope— Best  Manilla,  29'Ac  I 
basis  per  pound;  British  Manilla.  25c  basis; 

sisal  rope,  24c  basis;  lath  yarn,  24c.     Boiled  i 

linseed  oil — in  barrels,  $1.32  per  gal.  of  9  lbs.  j 

Raw   linseed   oil — in  barrels,   $1.35  per   pal.  I 

nominal.  1 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK  I 

Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car  ! 
load  lots,  $2.20.    Bags  10  cents  extra. 

Lime — Grey,  34  cents  per  bushel;  white,  32  cents.  I 

Kelly  Island  lime  $2.10  per  200  lbs.  i 

Brick — No.   1  dry  pressed,  red  and  buff,  $35;  I 

common  red  stock,  $25;  common  grey  stock,  j 

$12 ;  No.  1  enamelled  brick,  all  colors,  from  j 

$100;  sand  lime,  $12;  firebricks,  $52.50.  ; 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75;  ' 

M-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone,  | 

car  load  lots,  delivered,  $13  per  cord.  De-  [ 
livery  south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win-  j 
nipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite — lyi  and  2-in.,  $2.65;  54  in.  and  j 
1-in.,  $2.90;  54-in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2  x  6  I 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2  I 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No.  I 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No.  | 
4,  $32;  No.  5,  $24  I 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac,  | 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  X  10,  6  x  12,  8  X  12,  $39 ;  10  x  16,  12  x  16, 
16  X  16,  14  X  18,  16  X  18,  IS  x  18,  20  x  20, 
$40 ;  6  X  14,  8  x  14,  12  x  18,  18  x  20,  $42 ;  6 
X  16,  6  X  18,  6  X  20,  8  X  16,  8  X  IS,  8  x  20,  I 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

Pine— 1-in.  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.  5'A-in.  ditto,  $4.40;  8-in.  pine  base,  $6;  | 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  hand- 
sawn,  $7. 

STEEL  AND  IRON  ! 
Steel — Round  bars,  $3.35  per  100  lbs. ;   square  i 
twisted,  $4  per  100  lbs. ;  channels  and  angles,  j 
$4.25;  beams,  $4;  plates,  $5  per  100  lbs.  • 
Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  .ton.  , 
(Continued  on  page  85)  | 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouce  Stocks  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM.  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices: 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


iiiiiii 


MADE 
IN 

CANADA 


I  From   Cellar  Level  to 

I  Top  of  Ash  Wagon 

H  T^T  ^   rehandling  of  ash  cans  at  grade  level  when  the 

1  1^    G  &  C  Model  B  Hoist  is  used.   This  hoist  is  designed 

J  for  the  removal  of  ashes  where  the  approach  to  the 

I  hatch  permits  wagon  to  drive  up  alongside. 

J    .  Raises  load  at  actual  speed  of  30  feet  per  minute.  When 

1  not  in  use  hoist  telescopes  and  no  part  shows  above  grade. 

1  One  man  unaided  can  perform  entire  operation  of  raising 

J  and  lowering  cans.    Every  hoist  subjected  to  thorough  work- 

B  ing  test  before  shipment.  | 

I  WRITE  TO  NEAREST  AGENT  FOR  BOOKLET  AND  PRICES  | 

I  GILLIS  &  GEOGHEGAN,  Sherbrooke,  Quebec  | 

1  BLACK  BUILDING  SUPPLY       WM.  N.  O'NEIL  CO.,  LTD.,     B.  &  S.  H.  THOMPSON  &  CO.,                W.  T.  GROSE.  ■ 

m  CO.,  LTD.,  TORONTO.                       VANCOUVER.                          LTD.,  MONTREAL,           Agent  for  Manitoba,  Saskatchewan,  1 

g  Agents  for  Ontario                  Agents  for  British  Columbia                  Agents  for  Quebec                          Alberta,  Winnipeg.  g 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


58 


THE   CONTRACT  RECORD 


February  31,  1917 


CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


oiiliiuirvl  lioiii  page  .V)' 

SEWEK  ril'K 
Sewer  Pipe —Wholesale  prices  f.o.b.  Winnipeg, 
per  h.,  3  in.,  U  cents;  4  in.,  11  cents;  5  in., 
1«  cents;  ti  in.,  ISK  cents;  S  in.,  HO  cents; 
0  in.,  35  cents;  10  in.,  -lO  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  IS  in..  $1.00;  20  in.. 
$15t>;  L*4  in.,  $2.00. 

SUN PR  IKS 

Hard  Wall  Plaster— Unsandcd,  ?i;5  per  ton;  sand- 
ed. $7.50.  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Brand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 
Paints  and  Oils — White  lead,  ground  in  oil,  $11.50 
per  100  lbs.;  boiled  linseed  oil,  in  bbls.,  98 
cents  per  gal. ;  raw  linseed  oil.  in  bbls.,  05 
cents  per  gal. ;  dry  red  lead,  .f  10.00  per  100 
lbs. ;  pntty  in  bulk,  $3.25  per  bbl. ;  putty  in 
25-lb.  tins,  $3.75;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per   gal..  $3.10. 

VANGOUVKR  PRICES 

CEMENT.  LIME.  AND  BRICK 
Cement — Grey  Portland,  $2.45  per  bbl  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $.32  per 
ton.  sacks  extra;  line  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white.  .$9.50  per  bbl. ; 
white  Portland  cement,  $2.45  per  bbl.  of  350 
lbs.,  sacks  10c  extra,  f.o.b.  Voncouver. 

Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivered. 
Brick— Common  red  brick.  $11.50  to  $13.00  f.o.b. 


w.iicliousc;  $10.50  to  $13. 00  in  car  lots  f.o.b. 
Vancouver ;  pressed  red  brick,  $30  f.o.b.  wharf 
Vancouver;  pressed  bulT  brick  $40  at  ware- 
house; $33  in  car  lots;  tapestry  brick,  $45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings; lire  brick,  .$35  in  car  lots,  $40  in  ware- 
house ;  lire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEL 
Sand — llrick  and  plaster  sand  $1.85  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $2.00  per  yard  delivered. 
Prices  of  stone  are  still  open. 

LUM15ER  (BUILDING  MATERIAL- 
Vancouver  prices  f.o.b.  mills : 

Timber  (B.  C.  fir — all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
10  X  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
iliiucnsions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14 ;  boards  and  shiplap,  $12 ;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX  B.  C.  shingles, 
.$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse : 
Steel — (round  and  square  bars)  $3.25  base;  twist- 
ed and  deformed,  $3.25  base ;  structural  sec- 
tions, .$5.00  to  $5.25. 

Galvanized  iron — 28  gauge,  $9.50  per  100  lbs. 
Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 

$7.10  ,  5,  9  and  10  ft.  slieets,  .$7.25  per  square. 

Black  steel  sheets,  24  gauge,  $6.60  per  100 

lbs. 


Steel  angles— $4.50  to  $5.00  per  100  lbs.,  depend- 
ing on  size,  quantity  and  specifications. 

Steel  channels,  beams  and  plates — $4.75  to  $5.31 
per  100  lbs.,  depending  on  size,  quantity  and 
specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices  {.o.b.  warehouse : 
4-in.,  12i^c.  per  ft.;  6in.,  21c  ft.;  8-in.,  30c 
ft.;  10-in.,  40c  ft.;  12-in.,  50c  ft.;  15-in., 
$1.05  ft.;  18-in.,  $1.25  ft;  20-in.,  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15.00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 

Hydrated  lime — $14.00  in  car  lots. 

AIca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 

Finishing  Plaster — $18.00  per  ton,  sacks  extra. 

Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,  Manilla,  full  coil,  16c  basis;  2nd  grade, 
14 1/2 c  basis;  sisal  rope,  12}4c  basis. 

PAINTS  AND  OILS 
Mixed  Paint— Per  gal.  $2.75  to  $3.25. 
White  lead— Ground  in  oil,  $15.40  per  100  lbs. 
Boiled  linseed  oil — In  bbls.,  $1.40  per  gal. .  of  9 
lbs. 

Raw  linseed  oil — In  bbls.,  $1.38  per  gal. ;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb. 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts..  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

WorlcB  Plants 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 
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Concrete  Bonding 
Locker*  for  Clothes 
Iron  Stairway* 

Enquiries  (oUdtcd. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven-  -  - 
tilating  is  em- 
phasized in  the   "Keith'*   Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        ^V^te  Ne^^,  catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD  ,  259-261  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  CLANCEY  &  GRINDLEY,  LTD.,  Calgary 

anfl  Edmonton,  Alta. 
Messrs.  ROBERT  HAMILTOV  &  CO..  LTD.,  Bank  of  Ottawa 
Bldg.,  Vancouver,  B.  C. 


BITUNAMEL 

Unsurpaued  for  waterproofing  foundationt  and  preveot- 
ing  rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 

Montreal  TORONTO  Winnipeg 


CANADIAN 
CHICAGO  BRIDGE  &  IRON 


CO. 


Limited 
BRIDGEBURG.  ONTARIO 
Our  Specialty  Is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables. Building  and  Structural  Material. 

"Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:— 
Bridgeburg,  Ontario,  130  Janet  Street 

Chicago,  Illinois,  2014  Old  Colonv  BMg. 

.  gj^jgj 


New  York.  N.  Y.,  .SO  Church 
Shops:— Bridgeburg,  Ont. 
Built  for  C.P.R. Montreal   Chicago,  111.  O 


reenvllle.  Pa. 


Goold,  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


II 


Towers 
and  Tanks 
for  ail  pur- 
poses 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water  supply  outfits  of  every 
description 

CORRESPONDENCE  SOLICITED 


"Galvaduct"  and  "Loricated** 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Solr  Maniitacturera  under  Canadian  and  U.  S.  Letteri  Patent 

Toronto       -  Canada 
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Civil 

Electrical 
Mechanical 


Directory  of  Engineers 


Contractors 

Special 

Interests 


Chipman  &c  Power 

Civil  Eng-ineers 

TORONTO  WINNIPEG 
Willit   Chipman.     Geo.    H.  Power. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
—SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


H.  J.  Griswold, 

Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head  Office  and  Laboratories, 
318   I»agauchetiere  St.   West,  Montreal. 
BRAN'CH  OFFICES: 
24  Adelaide  Street  East,  Toronto. 
TOT  Union  Trust  Building,  Winnipeg. 

CEMENT  TESTING  AND  REIN- 
FORCED CONCRETE  INSPECTION 
MILL,  SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND   INSPECTION  OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
REPORTS 

Represented  at  New  York,  Pittsburgh  and 
Chicago;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and. struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American    and  European 


Works. 


MONTREAL 


Head  Office 
and  Main  Laboratories: 

Branch    Officei    and    Laboratories — 
TORONTO,  WINNIPEG,  EDMONTON, 
VANCOUVER  and   NEW  GLASGOW 


HADDIN  &  MILES 

LIMITED 

(Formerly  The  John  Gait  Enfilneerlna  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 


WINNIPEG 


CALGARY 


R.  S.  &  W.  S.  LEA 

Contulting  Engineers 

Water  Suppy,  Sewerage  and  Drainage  ;  Water 

Purification;  Disposal  of  Sewage  and  Refuse; 

Water  I'ower  Developments  and  Power  Plants. 
Reports,  Designs  -Supervision  of  Construction 
New  BirlcB  Bids.  Telephone 

MONTREAL,  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  East,  -  TORONTO 


Robert  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Charles  Warnock, 
Jbi.  W.  Moffat, 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories : 
McGill  Building,      •  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 


T.  A.  MorrisonMoM^  mon'tr-eal"* 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

for  IMMEDIATE  SHIPMENT 
Officeand  Work.-63  Esplanade  E,  TORONTO 

Phones— Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG..  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc 


Milton   Hersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


DATCMrC  SECURED  OR  OUR 
rn  I  en  I  O  FEES  RETURNED 
Being  next  door  to  the  Patent  Office,  we 
have  personal  interviews  with  Examiners, 
thus  earlier  allowance  of  your  Patents.  We 
have  access  to  all  Records  and  solicit  the 
business  of  Manufacturers,  Engineers,  and 
others  who  realize  the  advisability  of  hav- 
ing their  Patent  business  transacted  by 
Experts       Send  for  our  Booklet,  etc. 

HAROLD  C.  SHIPMAN  &  CO. 
Reg.  Patent  Attorneys  Ottawa,  Canada 


AN6UNS 


LIMITED 
CONTRACTIHC 
ENGINEERS 

MONTREAL 


LARGE  OR  SMALL. 
RECEIVES  OUR 
BEST  ATTENTION 

X 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


Geo.  M.  Miller  &  Co. 

Architects 

93  Yonge  Street        -  TORONTO 
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SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF  CANADA,  LIMITED 

WALKERVILLE.  ONTARIO 

Branch  Offices  at 

Montreal      -      Toronto  Winnipeg 

Live  Agents  wanted  in  every  town  in  the  country. 


Trades  and  Labour  Branch 


Department  of 


Public  Works 


W.  A.  Riddell,  M.A.,  Ph.  D. 
Superintendent 


Findlay  G.  Macdiarmid, 
Minitter  of  Public  Works 
and  Highways 

The  Trades  and  Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes: 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP.  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled,  ON  SHORT  NOTICE. 

The  following  regulations  are  of  importance  to  Contractors: 
BOILER  INSPECTION. 
D.  M.  Medcalf.  Chief  Inspector  of  Boilers. 
The  Steam  Boiler  Act,  Chapter  252,  R.S..O.,  1914,  with  Amend- 
ments, Chapter  58—6,  George  V. 

STEAM  BOILERS. 
All  steam  boilers  constructed  for  use  in  Ontario  must  be  built  from 
designs  which  have  been  approved  and  allotted  a  registration 
number  by  the  Steam  Boiler  Branch. 
Used  boilers,  bought,  sold  or  exchanged,  and  unregistered  boilers 
brought  into  the  Province,  must  be  inspected  prior  to  being  put 
into  operation. 

Notice  of  repairs  to  steam  boilers,  stating  the  nature  and  extent  of 
same,  must  be  sent  to  the  Steam  Boiler  Branch,  and  should 
such  repairs  be  considered  extensive  by  the  Chief  Boiler  In- 
spector, the  boilers  will  require  to  be  inspected. 

In  each  and  every  case  the  inspections  must  be  made  by  Inspectors 
authorized  to  inspect  boilers  under  the  Steam  Boilers  Act,  who 
are  employed  only  by  the  Steam  Boiler  Branch  of  the  Depart- 
ment of  Public  Works.  Official  certificates,  with  the  maximum 
working  pressure  stated  thereon,  are  issued  to  the  owners  of 
the  boilers  so  inspected. 


ELEVATED 

STEEL  TANKS 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  in 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special  de- 
signs for  Municipal, 
Railway  and  Indus- 
trial service. 

Catalogue  No.  IS 
sent  upon  request. 


Three  .River«,  Quebec 
Wayagamack  Pulp  and  Paper 

Co.,  Ltd. 
60,000  galloni.    149  feet  to  top 
120,000     "         100  feet  to  top 


Pittsburgh-Des  Moines  Steel  Co 

Pittsburgh,  Pa.  New  York  City  Dallai,  Texas 

946  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Havana,  Cuba— Room  65,  Nova  Scotia  Bank  Bldg. 
Canadian  Representatives:  F.  H.  Hopkins  &  Co.,  Montreal,  Que. 

Des-Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 


McGregor  &  Mclntyre 


Limited 


Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:     1139  SHAW  STREET 
Main  Structural  Shop:  ISO  ft.  x  400  ft. 

Area  of  Grounds:  Tea  Acres 

Capacity:  18,000  Tons  Aanually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Ton*  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc, 

TELEPHONES  : 
Office  and  Works:  Hillcrcst  l«14-l<li-l«10 
Privat*  sxchang*  eonnsctinc  all  daptrtmants 
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Canadian  Type  "R"  Pressure  Blowers 


Avoid  Belts  or  Gears 

U3E  DIRECT  DRIVE 

for  supplying  air  to  oil  furnaces,  cupolas,  and 
forges. 

Type  "R"  Blowers  are  built  to  order,  with  plain 
or  ring  oiling  bearings,  and  are  very  efficient. 

Send  for  catalogue  18C-12  on  complete  forge 
sh  Dp  equipment,  or  bulletins  on  Down  Draft 
Forges,  Exhaust  Fans,  Pressure  Blowers,  Shop 
and  Round  House  Heating. 


Canadian  Blower  and  Forge  Company,  Limited 


KITCHENER,  ONTARIO 


ST.  JOHN 


TORONTO 


MONTREAL 


WINNIPEG 


VANCOUVER 


For  Good  Roads 


FluxpSalte  will  save  many  dollars  every  year  in  road  repairs.  For  macadam 
roads  it  will  make  a  perfect  surface  covering  that  will  not  dust  or  wear.  The  surface 
will  be  like  an  asphalt  pavement.      Makes  an  ideal  roadway  on  macadam  foundation. 

Write  for  illustrated  book  and  further  details 


PML' 


CaWIM  MlffTS  FOE 

OMD  OP  IRm 


UPP 

Mil  ©IL  C?  Imim 
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Light 
yet  Durable 


AlUSteel 
Construction 


Speedy  and 
Economical 


Every  Blow 
Counts 


The  "JACKHAMER" 

The  One-Man  Rock  Drill 

Important  features  of  this  drill  are: 

1.  Facility  with  which  it  may  be  moved  from  hole  to  hole. 

2.  The  ease  with  which  steels  may  be  changed. 

3.  Convenience  of  handling  in  close  quarters. 

4.  Non-freezing.    Uses  either  steam  or  compressed  air. 

The  above  are  a  few  of  the  points  which  make  this  machine 

"The  Contractors'  Rock  Drill" 

For  open  cut  work,  trench  excavation,  breaking  boulders,  block  hol- 
ing, and  general  purposes,  it  has  no  equal. 

Ask  our  nearest  sales  office  for  any  information  or  printed  matter  you 
would  like  on  this  subject.  It  will  be  promptly  sent,  and  may  be 
helpful  to  you. 

Canadian  Ingersoll«Rand  Company,  Limited 

Commercial  Union  Bldg.,  Montreal,  Canada 

WORKS:   SHERBROOKE,  QUE. 
Sydney        Toronto        Cobalt        Timmins        Winnipeg        Nelson  Vancouver 
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Why  Import  WIRE  ROPE 

When  We  Can  Supply  Your  Needs?  ^ 

Have  You  Seen  Our 
"AUTOWLINE^'? 


INEXPENSIVE 


DURABLE 


The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL  TORONTO  WINNIPEG 


Hand  and  Power  Pumps 


for 


Light,  Medium  and  Heavy  Service 


Our  Pumps  Give  the 
Most  for  the  Money 


Derricks 


for  General  Hoisting 

and  Bucket  Operation 
We  Satisfy  Our  Customers 


DELIVERY 


lit 


MATERIAL 


WORKMANSHIP 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 
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Get  Ready 

 for  the  business  that  is 

coming  your  way  by  having  a 
supply  of  Rogers'  Cement  on  hand. 

We  carry  a  large  stock  at  our 
Mills,  and  can  ship  all  orders 
promptly. 

Write,  wire  or  'phone 

Alfred  Rogers,  Limited 

28  King  Street  West 

Toronto 
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What  This  Road  Lacks  is 
Back-Bone — 

Concrete  Alone  Will  Supply  It 

T^HE  Road  with  no  Backbone — has  got  to  give  way  to  Highways  of  Con- 
^  Crete. 

Imagine  a  man  without  a  spine!  If  you  can  conceive  of  such  a  human  being 
living,  think  of  what  would  happen  if  he  tried  to  lift  a  weight! 

Is  that  any  more  absurd  than  the  idea  of  building  a  Road  without  Concrete — 
and  expecting  it  to  bear  up  under  heavy  traffic? 

If  you  are  interested  in  the  Road  Question — and  you  certainly  ought  to  be— 
you  will  want  to  get  the  Facts  about  Concrete  as  a  Road  Material.  These 
facts  are  ready  for  you — in  book  form — write  for  our  Road  Efooks  to-day. 

Canada  Cement  Company  Limited 

5  Herald  Bldg.  I  .  I  Montreal 


^^Concr  ete  for  Permanence'^ 


Fi'l)i  nary  ".'s,  I  ; 


THE   CONTRACT  RECORD 


^  For  more  than  half  a  century  we  have 
been  manufacturing  rubber  goods  of  every 
description.  We  have  learned  to  know 
''what's  what"  in  rubber  goods  for  the 
Contractor  and  Builder  and  can  satisfy 
every  demand  from  whatever  source  it 
may  come. 

^  No  matter  what  the  rubber  need  may 
be,  you  are  guaranteed  reliable  quality 
when  it  bears  the  mark  or  brand  of  the 
Dominion  Rubber  System. 

^  Back  of  all  is  the  attention  we  give  to 
prompt  and  satisfactory  deliveries.  In 
that  respect  you  have  a  service  that  is  not 
equalled  within  your  reach. 

Put  us  to  the  test.    Write  our  nearest  branch  and 
see  how  we  aim  to  please  and  serve  the  trade. 


Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office :  Montreal,  P.  Q. 

Branches  at  Halifax,  St.  John,  Quebec,  Ottawa,  Toronto, 
Hamilton,  Brantford,  London,  Kitchener,  North  Bay,  Fort 
William,  Winnipeg,  Brandon,  Regina,  Saskatoon,  Edmonton, 
Calgary,  Vancouver  and  Victoria. 
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"BEATTY" 

Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 


Work  of  this  kind  calls  for   ependability— "Beatty"  Hoists  furnish  it. 


H.E.  PLANT  1790  St.  James  Street,  Montreal,  Que. 

K.  LEONARD  &  SONS  St.  John,  N.  B. 


-AOKNTB— 


■ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

KELLY-POWELL  LTD  McArthur  Bldg.  Winnipeg, Man. 


LONDON  Batch  Mixer 

LOOK  HOW  HIGH  THE  SKIP  RAISES!  Not  necessary 
to  pound  the  bottom  out  of  the  skip  in  order  to  charge  the  drum. 

London  Batch  Mixers  are  Built  to  Last  a  Life  Time.  They  will 
produce  a  Batch  of  Concrete  every  Sixty  Seconds.  A  Creamy, 
Smooth  Mixture.    Just  what  your  Engineer  is  looking  for. 

Why  two  thousand  in  use?  Because  every  Mixer  sold  sells 
ten  more. 

We  make  Twenty-three  different  sizes  of  Mixers.  Send  for 
Catalogue  No.  1. 


CHAMPION  HOIST. 


Direct  connected.  No  lost  power.  Built  very  strong.  A  high 
grade  hoist  at  a  moderate  price.  We  make  a  full  line  of  Hoists, 
both  Gasoline  and  Steam. 

Send  for  Catalogue  No.  23,  stating  requirements. 

London  Concrete  Machinery  Co.,  Limited 

LONDON,  ONTARIO 

Br<inches  and  Agencies  in  every  large  City  in  Canada. 
World'i  Largeit  Manufacturers  of  Concrete  Machinery  and  Cement  Working  Tools 
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Baines  &  Peckover 


Offices  and  Warehouses 
98  to  116  Esplanade 


Iron  and  Steel  Merchants 
TORONTO 


steel  yards 
Harbor  District 


ANGLES 

yox  /.X  1/8—  300  pes.  up  to  18  ft. 
.>4x  %x  1/8—3120  " 

1  xl    X  1/8—  709  " 

3/16—  112  "        .  " 

1^x1        1/8—2050  " 

3/l(>-  150  " 

l/4_  160  " 

1/2x1  K>x  1/8—1675  " 
3/16—3195  " 
l/4_  858  " 

2  xl/x3/16—    34  pes.  up  to  20  ft. 

1/4—    58  " 

2  x2    X  1/8—  307  " 

3/16—  310  " 
l/4_  490  " 

2/x2    X  1/4—  97  " 

2/x2/x3/16—  36  " 

1/4—  71  pes.  up  to  30  ft. 

5/16—  78  " 

3  x2    x3/16—    19  " 

l/4_    22  " 
5/16—  87 

3    x2/x  1/4—    15  " 

5/16—   66  " 

3/8—    42  " 

3  x3    X  1/4—  159  " 

5/1^    74  " 
3/8—    36  " 

3/x2>4x  1/4—     6  " 
5/16—     8  " 
3/x3    X  3/8—    51  pes. 

3/x3/x  1/4—    12  pes. 

5/1^    97  pes. 
3/8—    21  pes. 

4  x3    x5/16—    72  pes. 

3/8—    34  pes. 
^  1/2—     7  pes. 

4  x4    x5/16—     2  pes. 

7/16—    16  pes. 

5  x3    X  3/8—     5  pes. 


up  to 

up  to 
up  to 
up  to 

up  to 
up  to 
up  to 

up  to 
up  to 
up  to 


38  ft. 

18  ft. 
20  ft. 
40  ft. 

35  ft. 
20  ft. 
16  ft. 

30  ft. 
40  ft. 
18  ft. 


5  x3/x5/16 —  5  pes. 

3/8—  6  pes. 

7/16 —  3  pes. 

1/2—  2  pes. 

6  x3/x  3/8—  37  pes. 

7/16—  38  " 

1/2—  16  " 

6    x4    X  3/8—  17  pes. 

7/16—  11  " 

1/2—  36  " 

5/8—  5  " 

6    x6    x  3/8—  13  pes. 

7/16—  43  " 

8    x8    X  5/8—  4  pes. 

3/4—  6  pes. 

7/8—  5  pes. 
We  eut  to  length. 


up  to  20  ft. 
up  to  18  ft. 
up  to  17  ft. 
up  to  17  ft. 
up  to  40  ft. 


up  to  50  ft. 


up  to  60  ft. 

up  to  20  ft. 
up  to  22  ft. 
up  to  24  ft. 


634- 
7  - 
7/8- 
7/2- 


Some  of  Our 
BIG  ROUNDS  and  FLATS 

2/— 24  bars 

2/— 17  " 

2^—16  " 

2/— 14  " 

2^—10  " 

2^—16  " 

3  —31  " 
3/— 47  " 
3/— 20  " 
3^-  1  " 

4  —18  " 
4/-  5  " 
4/—  1  " 
4.M-  2  " 

5  —14  " 
5/8-  7  " 
5/-  8  "  ' 
5/>— 15  " 
5^—  1  " 
5%-  6  " 

6  —  9  " 
6/8—11  " 
6/—  2  " 
CM—  2  " 


Concrete  Reinforcing  Steel 

Vs"        14      Vs     V4     Vs      1      ^Vs  iVa 


s^x  6 


9 
12 

^x  6 
8 
8 

1  x  4 
5 
6 
7 
8 
9 

1  M^x  8 
9 
11 

1/x  4 
7 
9 
10 

1/x  4 
5 

6  ' 
8 

2x3 
4 


-  1  bars 

-  5  " 

-  3  " 

-  2  " 

-  7  " 
-24  " 
-62  " 
-38  " 
-21  " 
_  4  " 

-  5  " 
-12  " 
-33  " 
-15  " 
-17  " 
-11  " 
-14  " 

1 

-42  '• 

-17  " 

-10  " 

-13  " 

-  5  •' 
-18  " 

-  9  " 


— i: 


—  2  " 
—26  " 

—  2 

—  4  " 
—33  " 

4/—  2  " 
6   —11  " 
2/x  6    —38  " 
All  smaller  sizes  in 
both  iron  and  steel. 
Sheets,  Plates, 
Hoops, 

Box  Strapping, 
Shafting, 
Boiler  Tubes, 
Bolts,  Ete. 


89 


Square  Twisted 

to  40  ft.  lengths    3630  bars    13700    2820    3950    1290    2240     1480  824 
%  5/16 

Rounds   

25  tons    18  tons    4420  bars    6700    2900    6100    1900    9300    7160    5800  148 

Expanded  Metal 

Very  large  tonnage  in  every  size. 
OUR  ENGINEER  WILL  HELP  YOU  WITH  PLANS,  ESTIMATES,  ETC. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  rcKi'lations  apply  to  all  advertisers:— Eighth  page,  every  issue, ,  three  headings; 
imartcr  paijc.  six  licadiiigs;  half  page,  twelve     headings;     full       page,    twenty-four  headings. 


Air  Compret>or> 

Can.    Ingciioll'Raiid  Co.,  Ltd. 

Aluminium 

Spiclmann  Agencies  KcgJ. 

Air  Hoitti 

Canadian  Ingersoll  Rand  Co. 
Noitltcrn  Crane  Works 

Architectural  Iron  Works 

Canada  Wiic  &  I  ion  Goods  Co. 
McCrcgot  Ji  Mclntyre 

Architectural  Terra  Cotta 

Toronto  Plate  Glass  Inip'tg.  Co. 

Ash  Hoists 

Ciillis  &  Cicogliegan 

Asphalt 

Aspliall  &  Supply  Company 

Auto  Cranes 

Hyers  Macliine  Co.,  Jolin  F. 

Blast  Hole  Drills 

Hopkins  &  Co.,  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 
Can.  Ingersoll  Rand  Co.,  Ltd. 
Sbeldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boiler  Inspection 
Trades  and   Labor   Branch,  De- 
partment of  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Slieldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 

Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoi  nes  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 


Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 

Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheels 

Steel  Co,  of  Canada  Limited 


Casements 

Trussed  Concrete  Steel  Co. 

Cedar 

H.  C.  Lumber  Commissioner. 

Cement 

.Mfred  Rogers,  Limited 
Hritncll  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

Cement  Blocks 

Cast  Stone  Block  &  Macliine  Co. 

Cement  Gun 

Cement  (Uin  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co. 
Paterson  Mfg.  Company 

Centrifugal  Pumps 

Hoving  Hydraulic  &  Engineering 

Company 
Canadian   Ingersoll  Rand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 
Armstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  &  Machine  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 

London  Concrete  Machinery  Co. 
Mussens  Limited 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits   Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

,\nglins  Limited 

Fonnilalion  (  ompany 

Gray  Construction  Co.,  John  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Hoving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

.Sturtevant  Co.  of  Can.,  Ltd.,  1!.  F. 

Core  Drills 

Can.  Ingersoll  Rand  Co.,  Ltd. 

Corrugated  Iron 

Pedlar   People  Limited 

Cranes,  Travelling  and  Locomotive 
lioving  Hydraulic  &  Engineering 

Company  , 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 

Crushed  Stone  and  Granite 

Canada   Crushed   Stone  Coipora- 
tion 

Crushed  Stone,  Limited 
liagersville   Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 


Crushers  (Stone  and  Rock) 
Goodwin  ,Barsby  &  Company 
London  Concrete  Machinery  Co. 
Mussens  Limited 

Culverts 

Pedlar  People 

Cutting  and  Welding  Plants 
Prest-O-Lite   Company,  Inc. 

Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and   Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Nortliern   Crane  Works 

Douglas  Fir 

B.  C.  Lumber  Commissioner 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 

Drill  Steel  Sharpeners 

Canadian  Ingersoll  Rand  Co, 

Dump  Cars,  Wheels,  etc. 
Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Woiks 
Marsli  &  Henthorn 
National  Steel  Car  Company  . 
Sheldons  Limited 

Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B,  F, 

Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So.  of  Can.,  Ltd.,  B,  F. 


Electric  Air  Rock  Drills 

Cana<lian  Ingersoll- Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Light  Systems 
Lister  &  Company,  R.  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 


Elevator  Doors 

Ormsby  Company,  A.  B. 


Elevators 

Northern  Crane  Works 
TiirnbuU   Elevator  Company 


Engines 

Canadian  Blower  and  Forge  Co 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
Lister  &  Company,  R.  A 
McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Foundation  Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 
Heller  &  Brightly 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 


Exhaust  Heads 

Canadian  Blower  and  Forge  Co 
Sheldons  Limited 


Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Ferro-Concrete  Chimneys 
Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 


Flag  Poles 

Ontario  Wind  Engfine  &  Pump 
Company 

(Continued  on  page  8) 
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Burlington  Steel 
Co.,  Ltd. 

Hamilton,  Canada 

STEEL  BARS 

For 

Concrete  Reinforcing 

Rounds,  Flats,  Plain  Squares, 
Twisted  Squares 

We   furnish   Rail  Carbon  Steel  Bars 

minimum  Elastic  Limit,  50,000  lbs.  per 
Square  Inch,  in  strict  accordance  wi  th 
"American  Society  of  Testing  Materials," 

specification. 

Increased  Physical  Properties  of  our 
product  allow  use  of  less  Tonnage. 

Bars  bent  to  shape  for  BeamSy 
StirrupSy  Etc. 

Prompt  Shipment 


s 
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Arnuttong  Cork  Company 

Fuel  Economizers 

Sturtcv»iit  Co   o(  Can,,  l.td  ,  li.  F. 

Forge* 

Canadian  RIoucr  anil  Forge  Co. 
Sheldons  Limited 

Gas  Engines 

CoolJ,  Sliapley  Jt  Muir  Co. 
l.istcr  it  Company,  R.  A. 

Gasoline  Engines 

Hoving  Hydraulic  &  Engineering 

Company 
lloold,  Sliapley  &  MuIr  Co. 
London  Concrete  Machinery  Co. 
Ontario  Wind  Engine  &  Pump 

Company 

Glass 

Luxfer  Prism  Company 

Toronto  Plate  Glass  Imp'tg  Co. 

Governors 

Roving  Hydraulic  &  Engineering 
Company 

Hammer  Drills 

Canadian  Ingersoll-Rand  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Heat  Insulating  Materials 

Armstrong  Cork  Company 


Hinh  Pressure  Pipe  Lines 

Pittsburgli  Valve,  Foundry  &■ 
Construction  Company 

Hoists,  Electric 

Northern  Crane  Works 

Hoisting  Apparatus 
Beatty  S:  Sons,  M. 
Canadian  TngersolI  Rand  Co. 
Gillis  Sr  Gcoghegan 
Goold,  Sliapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Tlenthorn 
Musscns  Limited 
Northern  Crane  Works 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  Sr  Company,  F.  H. 
Marsh  &•  Henthorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
GartshoreThompson    Pipe  Co. 
Kerr  EnRine  Company 
McAvity  &  Sons,  T. 

Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 
National  Steel  Car  Co. 


Interior  Finish  and  Doors 
Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 
Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 
Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Lubricators 

l.yman  Tube  &  Supply  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can,,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 


Motor  Trucks 

National  Steel  Car  Company 

Oil  Tanks 

Boving  Hydraulic  &  Engineerini 
Company 

Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co 

Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Paints  and  Varnishes 

Brandram-Henderson  Co. 
Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 
I 

Patents 

Shipman,  Harold  C. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  &  Wood) 

Boving  Hydraulic  &  Engineerinf 

Company 
Dominicsn  Concrete  Company 
Gartshore  Thomson  Pipe  Co. 
National  Iron  Works 

Pipe  and  Boiler  Coverings 

Dominion  Paint  Works 

Paints  (Bridge  and  Structural  Iroi 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


THE  BYERS  AUTO-CRANE 

UNLOADS  CARS— EXCAVATES— DRIVES  PILES 
A  Lighter,  Simpler,  Cheaper,  Locomotive  Crane 


Photograph  shows  Auto- 
Crane  owned  by  Bate-Mc- 
Mahon  Co..  Ottawa.  On- 
tario. This  machine  exca- 
vated for  Administrative 
Buildings  and  unloaded 
cars  at  Camp  Borden,  On- 
tario. 

Write  us  for  detailed  in- 
formation and  photos  of 
applications  of  the  Auto- 
Crane.  Tell  us  your  dig- 
ging and  unloading  pro- 
blems. 


Also  manufacturers  of  Steam,  Gasoline  and  Electric  Hoisting  Engines,  Derrick  Irons, 
Sheaves,  Blocks,  Material  Elevators,  etc. 

THE  JOHN  F.  BYERS  MACHINE  CO.,  sycaJ^re  s..,  Ravenna,  Ohio 


February  38,  1917 
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THE  leader  in  every  industry,  to  maintain  his  lead  must 
safeguard  the  quality  of  his  products. — Rigid  inspection 
and  careful  supervision  are  important  factors. — To  products 
of  iron  and  steel  this  principle  applies  with  tremendous 
force. —  It  means  safety,  security  and  stability. —  We  safe- 
guard the  quality  of  our  products,  believing  quality  will  be 
recognized  long  after  the  price  is  forgotten. 


OUR  customers  must  be  served.  One  of  the  dominating 
factors  in  any  successful  business  is  Service. —  We 
succeed  only  through  the  good  will  and  good  wish  of  the 
people  we  serve. — This  thought  permeates  our  entire  Organ- 
ization, from  the  President  down. — Our  employees  feel  the 
sense  of  responsibility  this  principle  implies  ;  and  each  one 
directs  his  efforts  to  maintain  the  high  standard  of  service 
we  aim  to  render. 


THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON        -        -  MONTREAL 
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Pencil*  (Lead) 

American  Leail  l'cni.il  Company 

Perforated  Metal* 

Canada  Wiie  &  Iron  Goods  Co. 

Pile  Driving  Machinery 
llratly   5t   Sons.  M. 
I'aiiadian   Ingcrsoll  Rand  Co. 
Hopkins  &  Company.  F.  II. 
Macsli  »^  Henthorn,  Limited 

Pipe  Pitting*  and  Flanges 

Pittsburgh   Valve,   Foundry  & 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can..  Ltd..  B.  F. 

Plaster 

Britnell  &  Company 

Plug  Drillers 

Canadian  IngersoU-Rand  Co. 

Pneumatic  Machinery 

Canadian  Ingersoll-Rand  Co. 

Power  Engines 

Boving  Hydraulic  &  Engineering 

Company 
Inglis  Company,  John 


Pumps  and  Pumping  Machinery 
.\merican  Well  Works 
Btatty  &  Sons,  M. 
ISoving  Hydraulic  &  Engineering 

Company 
Canadian  Blower  and  Forge  Co. 
I'anadian  Ingersoll  Rand  Co. 
Cook,  A.  D. 
Oavling  Bros. 

Hopkins  &  Company,  F.  II. 
IiikHs  Company,  John 
McOougall  Caledonian  Iron  Wks. 
f)ntario   Wind   Engine    &  Pump 

Company 
Waterous  Engine  Works  Co. 


Quarry  Machinery 

Canadian  IngersoU-Rand  Co. 
Hopkins  &  Company,  F.  II. 


Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
Dominion  Iron  &  Wrecking  Co. 
C.artshore,  John  J. 
Hopkins   &   Company,   F.  H. 


Reinforcements,  Concrete  &  Steel 

Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 


Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Road  Machinery 

Hopkins  &  Company,  F.  H. 
Waterous  Engine  Works  Co. 

Roofing  Material 

Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 

Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Scrap  Iron 

Dominion  Iron  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 

Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartsliore  Thomson  Pipe  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National   Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 

Shingles 

B.  C.  Lumber  Commissioner 

Shovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Spruce 

B.  C.  Lumber  Commissioner 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 


Sprinkler  Tanks  (Steel) 
Can.  Chicago  Bridge  < 


Iron  Co. 


Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Steam  Appliances  • 
Darling  Bros. 

Steam  Apparatus  and  Specialties 

Canadian  Blower  and  Forge  Co. 

McAvity  &  Sons,  T. 

Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continued  on  page  14) 


Crushed  Stone  for  Macadam  Roads 


Macadam  Roads 
must  be  built 
of  a 

TOUGH 
STONE 

that  will  cement 
WE  HAVE  IT. 


The  Hagersville  Contracting  Company,  Limited 


HAGERSVILLE,  ONT. 


iiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 
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Heart  Shape  Mixers 

(Made  in  Canada) 
Noted  for  rapid  and  thor- 
ough mixing  of  concrete. 
Guaranteed  to  do  the 
work.  1917  Models  now 
ready  witli  all  latest  im- 
provements that  brains 
can  devise. 

Write  for  Catalog  B  and 
Special  Offers. 


Reputation 
of   over  5,000 
used  in  Canada 


Improved  Concrete  Machinery 

(Made  in  Canada) 
Crushers,  Rolls,  Brick,  Block,  Tile  Machines,  Hoists,  Mixers,  Road 
Pavers,  Screens,  Dump  Cars,  etc.     Full  line  of  Contractors'  Ma- 
chinery and  Builders'  Supplies,  etc. 

Hoists 

(Made  in  Canada) 

Equipped  with 
Gas,  Steam  or 
Electric  Power. 
Mounted  on  trucks 
or  skids. 

We  can  save  you 
money  on  yoiu- 
Hoisting  Outfit. 
Write  for  our 
Special  Ofifers. 

WETTLAUFER  BROS.,  LIMITED 

178  Spadina  Ave.,  TORONTO,  ONT. 

Branches  — Montreal,  Halifax,  Vancouver,  Winnipeg 


"CANADIAN" 
Down  Draft  Forges 

do  away  with  overhead  obstructiuiis  and 
smoky,  fume-laden  air.  All  piping  out  of 
the  way — below  the  floor  level.  Hoods 
easily  adjustable  to  size  of  work.  Built  in  a 
wide  capacity  range  of  sizes  to  suit  all  ser- 
vice conditions. 

Ask  for  a  Catalog^Dept.  12 

Canadian  Blower  &  Forge  Co. 

Limited 
KITCHENER,  ONT. 

St.  John,   Montreal,  Toronto,  Winnipeg,  Vancouver 


To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 


Limited 


KEMPTVILLE 


ONTARIO 


Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price.  " 

N.  B.  The  adjoinine  illustration  .shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  fillinEf. 


It 
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SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping: 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 
SWANSEA  (near  Toronto) 


FOR  SALE 


1—85  ton  Marion  Steam  Shovel 
1 -Model  60  " 
1- Model  50  " 
1 -Model  31  " 

5  Porter  Dinkeys  25  ton  Standard 
Gauge 

60  K.  &  J.  6  yard  Dump  Cars 


W.  FRASER 

83  Craig  St.  West 

MONTREAL 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF  CANADA,  LIMITED 

WALKERVILLE,  ONTARIO 


Branch  Offices  at 
Montreal 


Toronto 


Winnipeg 


Live  Agents  wanted  in  every  town  in  the  country. 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices : 


Transportation  Bldg.,  MONTREAL 


Quebec 


St.  John  N.B. 


February  'Zn. 
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Second  Hand  Plant 

We  have  a  large  assortment  of  used  Machinery 
to  offer,  from  Picks  to  Steam  Shovels. 

Send  for  Bulletin  No,  61, 

MUSSENS  LIMITED 


MONTREAL 

WINNIPEG 

VANCOUVER 


QUEBEC— Pruneau  &  Co. 
TORONTO-H.  Turnbull  &  Co. 
COBALT -H.  L.  Usbornc 


I  DPMI 


TO  INVESTORS 


THOSE  WHO,  FROM  TIME  TO  TIME,  HAVE 
FUNDS  REQUIRING  INVESTMENT 
MAY  PURCHASE  AT  PAR 


DPMINIPN  PF  CANADA  OEBENTPRE  STPCK 


IN  SUMS  OF  $500,  OR  ANY  MULTIPLE  THEREOF 


Principal  repayable  1st  October,  1919. 

Interest  payable  half-yearly,  1st  April  and  Ist  October  by 
cheque  (free  of  exchange  at  any  chartered  Bank  in  Canada)  at 
the  rate  of  five  per  cent  per  annum  from  the  date  of  purchase. 

Holders  of  this  stock  will  have  the  privilege  of  surrendering 
at  par  and  accrued  interest,  as  the  equivalent  of  cash,  in  pay- 
ment of  any  allotment  made  under  any  future  war  loan  issue  in 
Canada  other  than  an  issue  of  Treasury  Bills  or  other  hke  short 
date  security. 

Proceeds  of  this  stock  are  for  war  purposes  only. 

A  commission  of  one-quarter  of  one  per  cent  will  be  allowed 
to  recognized  bond  and  stock  brokers  on  allotments  made  in 
respect  of  applications  for  this  stock  which  bear  their  stamp. 

For  apphcation  forms  apply  to  the  Deputy  Minister  of 
Finance,  Ottawa. 

DEPARTMENT  OF  FINANCE,  OTTAWA 
OCTOBER  7th,  1916. 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  aize  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 
Phone  or  write  us  for  quotations  when  you  are  In  the  market 
Office -M  4515-M  4516      Re»ldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


WOODEN  PIPE 


Wire  wound  wood  stave  pipe,  2  in.  to  24  in.  diameter.  Con- 
tinuous  wood   stave  pipe,   any   diameter  required. 

CANADIAN  PIPE  CO.,  LIMITED 


Established  1904 

Kcjuippcd    with  the 
machine  driven  by  a 
Guaranteed. 


New  Factory  Erected  1910 

most  up-to-date  inachinery.  Every 
separate  electric  motor.  Satisfaction 


Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 
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Sitcl 

lUiiliii^ton   Steel  (.'onipaiiy 
I>uminion  Iron  &  Wteclcing  Co 
Hopkin*  &  Company,  F.  H. 
Steel  Company  of  Can.,  Ltd. 


Steel  Bars 

Biirlinj^ton  Steel  (.'ompaiiy 
lloniinion  Iron  &  Steel  Co. 
Hopkini  &  Company,  F.  H. 
Steel  Company  of  Canada,  Ltd. 


Steel  Pipe 

Can.  Chicago  Uiidge  &  lion  Wks. 

Steel  Plate  Construction 

Waterous  Engine  Works  Co. 


Stone 

Ilritnell  &  Company 
flagersville  Contracting  Co, 
Rogers  Supply  Company 
Sackville  Freestone  Company 


Structural  Iron  and  Steel 

lUirlington  Steel  Company 
Can.  Chicago  Rridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Rridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Afclnlyre 
Pittshiirgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 
Iron  Works 


Surveyors'  Instruments 
Heller  &  Brightly 


Swinging  Gears 

Dake  Engine  Company 


Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  lion  Co. 
Gould,  Shapley  &  Muir  Co. 
Inglis,  Jolin 

Manitoba  Bridge  &  Iron  Works 
Marsh  it  Hentljorn 
McHougall  Caledonian  Iron  Wks. 
Mackinnon,   Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Watcrous  Engine  works  Co. 


Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &  Geoghegan 

Testing  and  Inspecting  Bureau 
Hunt  &•  Company,  Robt.  W. 

Tile  Moulds 

London  Concrete  Macliiiicry  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 

Tractors 

Lister  &  Company,  R.  A. 

Turnbuckles 

Canadian  Billings  &  Spencer 
Limited 


V,ilves 

Canada  Iron  Foundries 
(iartsliore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Pittsburgh    Valve,    Foundry  & 

("onstruction  Company 
Dunlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 

Canadian  Iflower  and  Forge  Co. 

Sheldons  Limited 

Sturtcvant  Co.  of  Can.,  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 


Wasors 
'I'ilTiii  \V; 


('iiiniiany. 


Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson   Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 


Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest-O  Lite   Company,  Inc. 

Welding  and  Cutting  Plants 
PrestO-Lite    Company,  Inc. 

Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford   Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 


Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 


Wood  Pipe  ■ 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 

Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


Test  This  Trio 

They  represent  items  small  in  themselves  but  very  important 
preservatives  of  expensive  construction. 


as 


B-H 

Concrete  Floor  Paint 

Sinks  into  the  floor  while  giving 
the  surface  a  lustrous  cover 
that  is  hygienic,  withstanding 
oil,  grease  and  dirt  as  well 
as  hard  wear.  Obtainable  in 
four  colors,  flat  or  glossy  finish. 


B-H 

Concrete  Proofing 

Quite  colorless,  darkening  the 
surface  like  water.  Hardens 
as  does  the  base  itself,  of 
which  it  becomes  an  integral 
part.  Resists  chemical  action, 
so  detrimental  to  ordinary 
mixtures. 


B-H 

Waterproof  Stains 

This  stain  seeps  into  the  sur- 
face, and  does  not  partially 
obscure  it,  as  the  pigments 
used  for  tinting  are  ground 
extra  fine.  Besides  being 
water  and  oil  proof,  it  has  a 
desirable  velvety  finish.  In 
any  of  eight  colors. 


Made  by  a  house  with  a  reputation  for  Quality  Products  and  guaranteed  to 
give  satisfactory  service.    Write  for  booklets  giving  full  particulars. 


February  :3S,  H)l  7 


THE   CONTRACT  RECORD 


15 


The  BEST  Results  in  Painting 

are  obtained  from 

Special   Paints  made  Specially  to  meet  Special  Conditions 

A  Paint  made  to  give  the  best  possible  results  on  ALL  kinds  of  surfaces 
cannot  (the  fact  is  self  evident)  give  the  same  protection  that  a  paint 
made  specially  to  protect  ONE  special  surface  will  give. 

SPECIAL   PAINTS  ARE  OUR  SPECIALTY 


BRIDGES 
BUILDINGS 
GAS  HOLDERS 
STEEL  CARS 


If  You  Contemplate  the  Painting  of  : 

STRUCTURAL  STEEL 
STACKS  and  BOILERS 
ROOFS  (metal  or  canvas) 
GRAIN  ELEVATORS 

We  shall  be  glad  to  tell  you  of  these  Special  Coatings 
They  will  REDUCE  YOUR  MAINTENANCE  COST 


TANKS 

PENSTOCKS 

PIPING 

TROLLEY  POLES 


DOMINION  PAINT  WORKS,  LIMITED 


Montreal 
Toronto 


WALKERVILLE,  ONT. 

MadeinU.S.  A.  by  DETROIT  GRAPHITE  CO.  Detroit,  Mich. 


Winnipeg 
Vancouver 


^EW  GlASGOW.RS. 
and  St.  JOHNS.l^Q. 


wer 


Se 
Pipes 


ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections  are  a  specialty 
with  us.  We  also  manufacture  culvert  pipes,  inverts,  flue  linings,  stove  linings, 
fire  bricks,  locomotive  blocks,  gulley  traps,  range  bricks,  cupola  linings,  wall 
coping  and  all  kinds  of  vitrified  and  fire  clay  goods.  Prompt  shipments  on  all 
goods. 

Vitrified  Hollow  Building  Blocks 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :   St.  Johus.  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 
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Foster,  W.  L  

Foundation  Company  

Fraser.  W   13 

( iarlsliore,  Joim  J  

Gartshore-Thompson  Pipe  and  Foun- 
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(icnt  Company   50 

(iillis  &  Geoghegan  
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Gray  Construction  Co..  John  V  
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Kerr  Engine  Company,  Ltd   51 
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London  Concrete  Machinery  Co.  ...  4 

Luxfer  Prism  Company  

Lyman  Tube  and  Supply  Company.  48 

MacKinnon  Holmes  &  Co   58 

Manitoba  Bridge  Works  Company..  30 

Maritime  Bridge  Works  Company  . .  57 

Marsh  &  Henthorn,  Ltd   47 

McAvity  &  Sons,  T  /  

McDougall  Caledonian  Iron  Works 

Company   54 

McGregor  &  Mclntyre    57 

Meaford  Wheelbarrow  Company  . .  .  55 

Miller  &  Co.,  George  M   50 

Milton  Hersey  Company   50 

Morrison  &  Co.,  T.  A   56 

Mueller  Manufacturing  Company,  H.  18 

Mussens  Limited   13 


National   Iron   Works    .55 

Neptune  Meter  Company   47 

Noble,  Clarence  W  

Northern  Crane  Works   

Nova  Scotia  Steel  and  Coal  Company 

Ormsby  Company,  A.  B   20 

Ontario  Sewer  Pipe  Company  

Ontario  \\'ind  Engine  and  Pump  Co.  48 

Pacific  Coast  Pipe  Company   47 

Paterson  Manufacturing  Company  . . 

Pedlar  People  

Pittsburg-DesMoines  Steel  Company  .57 

Pontifex.  Bryan   56 

Power  &  Son   56 

Prest-O-Lite  Company   51 


Quinlan  &  Robertson 


Reid  &  Brown  Structural  Steel  and 

Iron  Works   56 

Rogers  Limited,  Alfred   1 

Rogers  &  Company,  F  

Rogers  Supply  Company  

Sheldons  Limited    

Shipman  &  Co.,  Harold  C   56 

Standard  Clay  Products  Limited  ...  15 
Standard  Underground  Cable  Co.  of 

Canada   49 

Stark  Rolling  Mill  Company  

Steel  Company  of  Canada,  Ltd   9 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F. 

Tiffin  Wagon  Company   17 

Toronto  Plate  Glass  Importing  Co. 
'  Trades  and  Labor  Branch  Depart- 
ment of  Public  Works   57 

Trussed  Concrete  Steel  Company  ...  12 
TurnbuU  Elevator  Company  


\'ancouver  U'ood  Pipe  and  Tank  Co. 


Waterous  Engine  Works  Company.. 

Wells  &  Gray,  Limited  

Wettlaufer  Brothers   n 

A\'ynne-Roberts.  R.  0   56 


Our  advertisers  represent  the  most  pro^essive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterprise 
in({  enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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In  a  Veritable  Stream 


1,200  gal.  2  Motor  System  Combination  Flusher  and  Sprinkler,  Mounted  on  5-ton  Truck. 


As  the  flushing  water  streams  forth  from 
the  nozzles  of  the  Tiffin  Double-Motor  Driven 
Street  Flusher  with  VOLUM  E  and  POWER 
and  PRECISION  and  EFFECTIVE  AC- 
COMPLISHMENT, so  are  these  Flushers 
themselves  going  forth 
from  our  factory,  literally 
in  a  stream  of  great  VOL- 
UME. 


And  they  are  going  to  all 
parts  of  this  POWER- 
FUL continent  of  Canada 
and  the  United  States, — 
to  cities  where  PRECIS- 
ION is  a  factor, — to  cities  where  EFFEC- 
TIVE ACCOMPLISHMENT  is  more  than 
an  empty  dream. 


Aside  from  the  stability  of  design  and  the 
excellence  of  construction,  Tiffin  Flushers 
owe  their  success  to  the  rightness  of  the 
engineering  principle  that  stipulates  ONE 
MOTOR  for  water  pressure  and  ANOTHER 
and  independent  MOTOR 
for  vehicle  movement. 


Double-Motor 

Street  Flushers 


Our  Catalogue    and  En- 
gineering    Data  shows 
why    this    system  gives 
better  results  in  flushing- 
and    sprinkling     at  less 
maintenance  cost,  and  lists 
the  many  sizes  and  capacities.  INFORMA- 
TION    GLADLY    SENT     UPON  RE- 
OUEST. 


THE  TIFFIN  WAGON  COMPANY 

Tiffin,  Ohio,  U.S.A. 

We  build  Tiffin  Motor  Trucks  of  i/4  to  6-ton  capacities  for  every  service,  and 
have  had  noteworthy  success  in  designs  for  specialized  municipal  service.  We 
also  build  Dump  Wagons  and  Farm  Wagons.    ASK   FOR  CATALOGS. 


Represented  by  F.  H.  Hopkins  &  Co.  in  Montreal  and  Toronto,  Canada 
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One  Man 
J  Standing 

kau  111  llic  .saiuf  time — 
surface  as  nuich  cdiicrclo 
as  tivi'  iiUMi  on  llu'ir  kiiccs. 
and  ilii  It  lulU'f.  if  lie  iisi's 

ABRAM 
Long  Handled  Tools 

lluiuliols  of  liiii-lii  ix  v\lu>  u-r  AliKiin  TkdIs  will  prove  this  to 
you.     The  secret  is  tlie  Abram  Double  Action  Device. 

Write  lotlay  (or  our  i-ntaloR  <lescribiiiK  this  exclusive  feature  ami 
%howiT  .'   r '  (-    \''*,('".  L'oniplcle  line. 

ABRAM  CEMENT  TOOL  COMPANY 


46-48  Ouelette  Avenue 


WINDSOR,  ONT. 


How  Do  You  Buy  a  Transit? 

By  Precedent — "The  kind  the  old 
company  used,"  or  by  the  "hit  and 
miss"  method? 

Why  not  investigate  all  the  good  in- 
struments? 

H&B  Transits  and  Levels 

"Mathematically  Precise" 

Are  rigid,  of  lightest  practical  construction. 
Accurate.  Satisfactorily  retains  adjustmenti 
under  hard  service.  Designed  and  oflFered  by 
life  time  specialists  in  the  manufacture  of 
surveying  and  engineering  instruments. 

Write  for  Catalogue  now 

1120  Spring  Garden  Street 
PHILADELPHIA.  PA., "Since  1870'- 


HELLER  &  BRIGHTLY, 


Mueller  Tapping  Machine 


BY  an  entirely  new  feature,  found  only  in  our  machine 
you  can  tap  water  mains  under  pressure  with  very  little 
exertion.  We  have  sold  hundreds  of  these  machines 
to  corporations  and  private  companies  all  over  Canada  and 
every  machine  has  given  the  best  satisfaction.  We  might 
refer  you  to  users  in  your  part  of  the  country,  if  you  are  in- 
terested. 

We  also  make  a  complete  line  of  waterworks,  gas 
works,  and  plumbing  brass  goods.  All  tested  under  200, 
lbs.  hydraulic  pressure  and  fully  guaranteed. 


H.  Mueller  Mfg.  Co.,  Limited 

SARNIA  -  -  -  -  -  ONTARIO 


"Ideal"  Concrete 
Power  Block  Machinery 

makes  block-making  easy  and 
attractive  and  permits  you  to 
turn  out  high-grade  building 
units  at  low  cost,  such  as  are 
required  by  contractors  and 
builders  in  every  community.  If 
you  are  not  already  equipped 
write  us  for  information;  also  on 
Ornamental  Molds,  Tile  Molds, 
Mixers,  Sand  Screens,  Water- 
proofing, Derricks,  Tools,  etc. 

Ideal   Concrete  Machinery 

Company,  Limited 
WINDSOR  ONTARIO 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollan. 


Fcl)ruary  I'.ii; 
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Industrial  Buildings  Number 

©ntract  Record 

Engineering  Review 

To  be  published  March  14th,  1917 
PROPOSED  ARTICLES 

Special  problems  in  industrial  building  design — essential  features  that  must  dis- 
tinguish industrial  buildings  from  those  of  other  types. 

General  characteristics  of  industrial  plants. 

Factory  architecture 

Typical  examples  of  Canadian  factory  construction — illustrated. 

Effects  on  design  of:  Size,  weight  and  character  of  manufactured  products;  amount 
of  superintendence ;  cost  of  land ;  cost  and  availability  of  building  materials  and 
labor ;  capital  available ;  permanence  desired ;  maintenance ;  insurance ;  future 
extensions. 

Cost  of  the  various  types  of  factory  construction. 

Comparative  values  of  steel,  concrete,  brick,  timber  mill  and  combination  designs. 

Characteristics  of  different  types  of  walls,  floors,  roofs. 

Interior  finish  and  fittings  for  factories — trim,  doors,  sash,  stairs. 

Fireproof  factories — methods  of  securing  incombustibility — fire  losses  in  factories 
— sprinkler  systems. 

Machinery  location  and  its  effect  on  design. 

Factory  lighting — natural  and  artificial — fenestration  problems. 

Factory  heating  and  ventilation. 

Factory  power  and  power  equipment — values  of  electric,  steam  and  gas  power. 
Vibration  in  factory  buildings. 
Industrial  equipment — cranes,  hoists,  etc. 

Industrial  efficiency  methods  and  their  relation  to  factory  work. 

Tiie  problems  encountered  in  the  construction  of  industrial  buildings  are  numerous. 
The  above  list  of  proposed  articles  covers  a  number  of  the  more  important  subjects.  An 
invitation  is  extended  to  all  who  are  interested  to  contribute  to  this  issue,  which  it  is 
believed  will  be  of  such  value  that  it  will  be  considered  a  necessary  adjunct  to  the  library 
of  every  architect,  engineer  and  contractor,  as  well  as  many  factory  owners. 

HAVE   YOU  RESERVED  ADVERTISING  SPACE? 
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A  Very  Special  Service  for  You 

We  are  prepared  to  ship  immediately  your  complete  order 
calling  for 

Reinforcing  Bars  for  Concrete 

medium  steel,  square  cold  twisted,  plain  round  and  square, 
sizes  from  ^  to  \  inches.  Lengths  up  to  60  ft.  These 
bars  come  to  you  exactly  the  length  you  require. 

Will  you  send  for  our  Monthly  Stock  List?    Ws  free  on  request. 


This  is  the  way  wind  pressure  tests  your  sash. 


In  the  weather-tight  Ormsby-Lupton  all  members  are  one-piece,  rolled-steel  sections.  The  ventilators  have 
2-point  contact,  which  makes  lasting,  double  weather-proofing.  Strong,  interlocking,  straight-line  joints  resist  cor- 
rosion. 

Write  for  full  information  and  descriptive  literature. 


Associated  with  The  Metal  Shingle  &  Siding  Co.,  Ltd. 
PRESTON       MONTREAL      WINNIPEG       SASKATOON  VANCOUVER 


THE  A.  B.  ORMSBY  CO. 
Limited  TORONTO 
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HUGH  c.  Maclean,  limited 
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A  Civil  Service  Rule  for  Government 
Inspectors 

STRUCTURAL  failures  occurring  in  connection 
with  engineerin_e;-  work.s  can  often  he  attributed 
to  a  lack  of  efficient  and  careful  in.spection  as  the 
work  of  construction  has  progressed.  In  com- 
petence on  the  part  of  ins])ectors  has  Iiecome  so  com- 
mon as  to  cause  little  more  than  passing-  comment, 
without  any  very  stringent  attem])ts  toward  providing- 
remedial  measures.  Yet  efficient  inspection  should  be 
an  essential  requisite  in  structures  tiiat  arc  or  may 
called  upon  to  shelter  human  life.  The  me'Lliods  and 
materials  of  construction  are  so  sul)ject  to  variation  in 
quality  and  workmanship  that  attention  to  every  last 
and  apparently  insignificant  detail  is  essential.  It  is 
strictly  true,  in  construction  work  in  general,  that  eter- 
nal vigilance  is  the  price  of  safet}-. 


lUiildings  or  other  engineering-  works  erected  by  or 
fur  private  corporations  are  not  so  subject  to  the 
charges  of  incompetent  inspection  as  structures  erected 
under  municipal  or  government  supervision.  With 
privately  erected  buildings  reasonable  care  in  erection 
is  a  matter  of  course,  since  the  reputation  of  contrac- 
tors is  staked  upon  successful  completion  of  work  and 
the  owner  watches  his  own  interests  as  closely  as  may 
be.  On  government  owned  and  supervised  projects, 
however,  there  is  always  the  tjpening — not  always 
taken  advantage  of  we  are  glad  to  say — for  the  exer- 
cise of  political  patronage.  The  great  curse  to  whicl-i 
all  work  carried  out  by  a  governmental  body  is  subject 
to  is  the  abuse  of  political  privileges.  In  too  many  cases 
this  has  led  to  the  employment  of  civil  servants  on  ac- 
count of  the  service  they  have  rendered  their  party 
rather  than  for  their  ability  or  acquaintance  witli  the 
)jarticular  work  on  which  they  are  employed. 

Appointments  on  the  basis  of  politicah attachments 
have  applied, as  in  other  lines,  to  the  inspectors  on  gov- 
ernment work,  with  the  result  that  personal  or  party 
friendship  plays  a  more  important  part  than  ability  to 
properly  carry  out  the  work  to  which  they  are  ap- 
pointed. The  outcome  is  evident  in  the  poor  results  in 
many  governmentally  supervised  projects.  The  defects 
whicli  appear  often  have  to  be  covered  up  by  added 
expenditures,  resulting  in  exceeded  estimates. 

*  *  * 

Tlie  only  remedy  for  such  a  condition  of  affairs  is, 
of  course,  to  get  at  the  root  of  the  matter  and  elimin- 
ate the  effect  of  the  political  element  in  governing  the 
choice  of  engineering  or  allied  appointments.  Ap- 
Ijointees  as  ins])ectors  and  engineers  on  public  work 
should  be  qualified  to  fill  their  positions,  and  ought  to 
possess  the  ability  demanded  ])y  the  nature  of  the 
work.  What  we  advocate  is  a  system  of  appointing 
young  qualified  civil  engineers  into  the  positions  of 
inspectors,  under,  perliaps,  a  civil  service  qualification. 
This  method  is  adopted  l;y  tiie  Federal  Government  ot 
tile  United  States,  with  prominent  success.  Their  ex- 
ample can  well  be  followed  in  Canada  with  vastly  im- 
l)roved  results  over  our  existing  practice.  ]>y  making 
a  civil  service  rule  the  basis  of  engineering-  appoint- 
ment, a  grade  of  engineering  inspectors  would  be  as- 
sured which  would  be,  as  far  as  jjossible,  beyond  re- 
])roach.  Competitive  examinations,  eliminating  politi- 
cal influences  and  bringing  in  true  ability,  would  secure 
for  responsible  positions  only  such  men  as  were  pro- 
l)erly  suited  and  experienced.  » 

*  *  * 

If  civil  service  regulations  served  to  regulate  tech- 
nical appointments,  there  is  little  doubt  but  that  a 
great  many  young  men  going  through  our  colleges 
would  especially  ])repare  themseh  es  for  this  work,  and 
by  not  having  to  answer  to  some  political  influence 
that  secured  them  their  positions  their  decisions  would 
he  along  straighter  and  more  honest  lines ;  by  basing 
promotion  on  merits  every  endea\-<)r  would  be  made  to 
l)roduce  satisfactory  results. 


Planning  in  Advance 

ECONOMY  is  the  aim  of  every  builder.  Hoth 
the  contractor  and  the  owner  demand  the  most 
for  the  least  money,  compatible  with  quality. 
Under  existing  conditions,  with  high  prices  and 
unjjrecedented  labor  scarcity,  economy  is  more  essen- 
tial than  ever.     The  difficulties  attending  building 
operations  at  this  time  make  it  abnormally  expensive 
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aiul  have  rcsultcil  in  many  lU'fi'irod  projects,  lii  thoso 
columns  the  more  extensive  eniployinent  of  lahor-sax- 
'n\^  appliances  has  been  fretinoiitly  advocateil.  I  ho 
substitution  oi  mechanical  plani  to  ])erfonn  many  of 
the  iluties  o{  huiuan  lal)or  realizes  an  economy  that, 
with  reasonable  operation  and  foresight,  ouiiht  to  re- 
sult in  a  savinjj-  that  w  ill  more  than  offset  the  increased 
capital  expeiuliture.  W  ith  mechanical  e(|uipment  or 
without,  there  is  tine  way,  howrscr,  in  whicli  a  j^real 
measure  oi  economy  may  be  attained.  S\  sleniati/.ation 
t>f  all  operations  is  a  matter  in  w  hich  most  contractors, 
especially  the  smaller  ones,  are  sorely  lacking,  and  vet, 
by  a  proper  correlation  of  all  ojjcrations  in  a  systeni- 
atizcd  manner,  it  is  self-evident  that  the  elimination 
of  waste  and  duplication  will  hear  fruit  in  increased 
profits. 

If  speetl  is  a  consideration,  it  is  vital  to  have  all 
operations  co-ordinated  to  avoid  unnecessar}^  overlap- 
pinj;.  This  is  simply  and  efficiently  accomplished  by 
haviufj  the  different  elements  of  the  construction  work 
harmonize  so  as  to  avoid  interference  of  one  paYt  with 
another,  and  so  as  to  have  lai)or.  materials  and  plant 
in  readiness  at  the  proper  time.  The  org-anization  can 
thus  be  systematized  to  do  its  best  work  in  the  least 
time  with  a  minimum  waste  of  eft'ort. 

I'.lsewhere  in  this  issue  w'c  outline  a  method  adopt- 
ed by  a  well-known  contracting  firm  in  connection  with 
its  work  in  large  buildings.  The  systematization  in 
this  case  is  carried  out  to  almost  the  last  degree,  but 
it  results  in  an  admirable  nicety  of  operation.  The 
principle  of  this  plan  is  to  provide  in  advance  a  definite 
program  for  all  the  operations  that  can  be  classified, 
and  then  to  adhere,  as  strictly  as  circumstances  allow, 
to  this  schedule.  The  materials  are  bought,  supplied 
and  used  in  accordance  with  a  similarly  drawn-up 
system,  so  that  there  is  no  confliction  of  operations  or 
delays  in  obtaining  work,  labor  or  materials. 

This  particular  method  may  apply  to  only  the  more 
elaborate  projects,  but  there  is  much  of  value  for  all 
contractors.  Advance  preparation,  followed  by  careful 
appHcation  of  the  system,  together  with  a  well-or- 
g-anized  staff",  enables  contracts  to  be  carried  out  rapid- 
ly, accurately,  and  economically  in  a  manner  that  could 
not  be  obtained  without  such  special  control.  More- 
over, a  check  is  provided  on  irregularities  and  the  pro- 
gress of  the  work  is  easily  controlled  from  head- 
quarters. 


Fourth  Canadian  and  International 
Good  Roads  Congress 

THE  prospects  are  exceptionally  bright  for  the 
success  of  the  Fourth  Canadian'and  Internation- 
al Good  Roads  Congress,  to  be  held  under  the 
auspices  of  the  Dominion  Good  Roads  Associa- 
tion. The  scene  of  this  year's  Congress  is  to  be  the 
capital  city,  Ottaw^a,  and  the  Convention  and  Exhibi- 
>  tion  will  be  held  in  the  Horticultural  Building  in 
LansdowMie  Park,  on  Banks  Street,  twelve  minutes 
from  the  centre  of  the  city  by  street  car.  The  Con- 
gress will  assemble  on  Tuesday,  April  1 0th,  the  day 
after  Easter  Monday,  and  will  continue  until  the  fol- 
lowing Saturday.  The  Horticultural  Building,  which 
has  been  placed  at  the  disposal  of  the  Congress  by  the 
city  authorities,  is  especially  adapted  for  the  purposes 
of  such  a  gathering,  being  of  brick  construction  with 
concrete  floor,  the  interior  being  spacious  and  bright. 
The  downstairs  portion  will  be  given  up  to  the  an- 
nual exhibition  of  road  machinery,  materials  and  ac- 


cessories, while  upstairs  there  is  a  large  convention 
hall,  together  with  committee  rooms,  and  accommoda- 
tion for  the  registration  bureau.  Freight  sidings  give 
unusual  facilities  for  the  unloading  and  reloading  of 
heavy  exhibits,  while  the  street  cars  pass  within  a 
few  yards  of  the  building. 

An  interesting  program  is  being  prepared,  with 
|)apers  and  addresses  by  Canadian  and  outside  experts, 
while  i)ractical  road  builders  from  Canada  and  the 
United  States  will  be  present  and  take  part  in  the  in- 
formative discussions  which  are  an  important  feature 
of  every  congress.  Profiting  by  the  experience  of  the 
past,  it  is  the  intention  to  have  the  dift'erent  lecturers 
and  speakers  simplify  their  deliverances  as  much  as 
possible,  so  as  to  make  them  clear  to  the  non-tech- 
nical delegates,  especially  those  from  the  rural  dis- 
tricts, of  whom  there  are  each  year  an  increasing  num- 
ber. 

In  conjunction  with  the  Congress,  the  fourth  annual 
Ciood  Roads  Exhibition  will  be  conducted  on  a  bigger 
scale  than  ever.  Leading  Canadian  and  United  States 
manufacturers  of  road  machinery  and  materials  have 
announced  their  intention  of  placing  on  view  a  full 
line  of  their  ])roducts,  ranging  from  the  simplest  tools 
■to  the  most  modern  inventions.  Materials,  both  in 
the  form  of  samples  and  constructed  sections,  will  be 
shown  in  great  variety,  and  there  will  be  miniature 
models  of  roads,  and  a  wide  range  of  engineering  in- 
struments and  other  accessories  for  the  making  of 
good  roads. 

The  Dominion  Good  Roads  Association,  desirous 
of  obtaining  greater  legal  powers  and  of  broadening 
its  scope  and  increasing  its  usefulness,  will  present 
a  bill  before  the  adjourned  session  of  Parliament,  ask- 
ing for  Dominion  incorporation.  The  details  of  this 
bill,  as  well  as  the  new  Constitution  and  By-laws,  will 
be  explained  to  the  delegates,  who  will  be  asked  to 
ratify  the  measures  taken  by  the  executive.  The  con- 
stitution will  follow  the  general  lines  adopted  by  sim- 
ilar organizations  in  the  United  States,  with  such  modi- 
fications as  are  suggested  by  local  conditions. 


Uncertainty  in  Montreal  Building  Situation 

AT  this  early  period  nothing  much  of  a  definite 
character  can  be  stated  as  to  the  outlook  for 
the  1917  building  season  in  Montreal.  Archi- 
tects and  contractors  -say  that  there  is  not  a 
great  deal  of  work  in  sight,  but  it  is  believed  that  the  ) 
season's  programme  will  be  on  similar  lines  to  that  of 
last  year.  No  new  office  buildings  of  any  importance 
are  expected,  as  Montreal  has  sufficient  accommoda- 
tion of  this  class  to  more  than  provide  for  every  need. 
The  bulk  of  the  work  is  likely  to  be  on  ammunition 
plants  or  on  buildings  which  are  more  or  less  depend- 
ent on  the  war ;  when  peace  comes  these  will  be  un- 
doubtedly turned  to  industrial  account.  There  is  need 
for  more  houses  and  flats,  but.  owing  to  the  high  price 
of  material,  little  inducement  is  offered  for  land-owners 
to  build.  It  is  estimated  tliat  the  cost  has  gone  up  at 
least  30  per  cent,  as  compared  with  two  years  ago.  and 
it  is  probable  that  there  will  be  only  a  slight  reduction 
when  war  ceases.  For  several  months  after  hostilities 
commenced  builders  were  in  a  position  to  construct  at 
a  very  low  rate,  but  little  was  done,  owing  to  the  un- 
certainty as  to  the  outlook.  Now  that  prices  have  ad- 
vanced, it  is  argued  that  the  cost  is  too  high,  and  that 
building  must  be  i)ostponed  until  conditions  beconte 
normal. 
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Constructional  Details  of  Big  Aqueduct 

First  of  a  Series  of  Articles  Being  Prepared  Specially  for  the  Contract 
Record  by  the  Division  Engineers  of  the  Greater  Winnipeg  Water  Dis- 
trict— First  Article  Covers  General  Features  of  the  Project  with  Descrip- 
tion of  Methods  Employed  in  Supplying  Graded  Aggregate  for  Concrete 

■  By  Mr.  Douglas  L.  McLean*    ~  ~ 


A SERIES  of  six  articles  dealing-  with  the  con- 
tractors' organizations,  plant,  and  methods 
used  on  the  construction  of  the  85-mile  con- 
crete aqueduct  section  of  the  Greater  Winni- 
peo^  water  supply,  has  been  prepared  for  this  ma.^azine 
by  the  division  engineers  of  the  Greater  Winnipeg 
Water  District.  As  an  introduction  to  these  articles, 
which  deal  with  particular  phases  of  the  work,  the  fol- 
lowing" is  given  to  describe  the  general  features  of  the 
project  and  also  the  work  done  by  the  W  ater  District's 


Fig.  1  -Greater  Winnipeg  Water  Supply  -Falcon  River  Dyke  near  north  end 


own  forces,  particularly  in  the  matter  of  supplying 
transportation  and  graded  aggregate  for  concrete. 

In  order  to  bring  in  a  supply  of  eighty-five  million 
imperial  gallons  per  day  from  Shoal  Lake  to  Winnipeg 
the  following  works  for  a  gravity  system  of  supply 
are  being  constructed,  at  an  estimated  cost  of 
$13,500,000. 

1.  Intake  at  Indian  Bav,  an  arm  of  Shoal  Eakc, 
Out.,  with  screens  and  necessary  regulating  equip- 
ment. 

2.  Ealcon  River  diversion  dyke  and  canal.  These 
works  divert  the  dark-colored  mu.skeg  waters  of  the 
h'alcon  River  into  Snowshoe  Bay,  away  from  Indian 
Bay,  where  the  intake  is  located.  The  distance  through 
which  the' water  will  have  to  travel  from  Snowshoe 
Bay  to  the  intake  is  such  that  the  natural  agencies  of 
the  sun,  waves,  and  wind  will  have  time,  before  the 
water  could  reach  the  intake,  to  bleach  it  and  make  it 
as  clear  as  the  water  of  the  main  lake.    (See  Eig.  1.) 

3.  Eighty-five  miles  of  concrete  aqueduct  and  ap- 
purtenant works.  For  77.6  miles  of  the  conduit  a  horse- 
shoe shaped  plain  concrete  aqueduct,  with  invert,  rein 
forced  where  yielding  foundations  occui',  is  being  used. 
For  the  balance  of  the  line,  being  the  six  river  cross- 
ings and  the  pressure  section  leading  to  the  future  res- 
ervoir site  at  Deacon,  circular  reinforced  concrete  pipe 
is  being  used.  A  minimum  of  four  feet  of  backfill  is 
placed  over  the  aqueduct  for  frost  protection.  (See 
Figs.  2  and  3.) 

4.  Nine  and  one-half  miles  of  reinforced  concrete 
pipe,  lock-joint  type. 

*  Assistant  to  the  Chief  Engineer. 


5.  Tunnel  under  the  Red  River. 

6.  Two  and  three-tenths  miles  of  cast  iron  mains 
through  the  streets  of  Winnipeg  to  McPhillips  Street 
reservoir. 

Difficulties  Attending  Construction 

The  country  through  which  this  conduit  is  located 
may  be  described  as  fiat  and  poorly  drained.  While 
appearing  level,  with  slight  natural  drainage  flowing- 
northwestward,  nearly  parallel  to  the  aqueduct  liner, 
the  country  between  Shoal  Lake  and  the  City  of  Win- 
nipeg actiialh^  has  a  fall  of  294  feet.  The  first  twenty- 
five  miles  of  the  conduit  to  the  east  of  Winnipeg  is 
through  iii)en  iirairie;  the  next  fifteen  miles  traverses 
wooded  and  rolling  prairies,  with  many  sand  and  gravel 
ridges,  and  tlic  reiiiaining  forty-seven  miles  runs 
through  w(i(.)ded  bog  or  peat-covered  country,  which, 
however,  has  verv  considerable  areas  of  arable  land 
bordering  the  rix  crs.  The  difficulties  attending  con- 
struction through  tlii^  country  are  lack  of  transporta- 
tion facilities,  poor  drainage,  and  foundation  troubles 
arising  from  local  deposits  of  silt,  quicksand,  and  soft 
clay.  As  a  marked  olfset  to  these,  the  remarkable 
natural  grades  obtained  in  this  country  permitted  uni- 
formit\-  and  simplicity  of  construction,  which  tended  to 
minimize  the  cost  of  the  undertaking.  Another  asset 
alforded  bv  the  region  was  the  gravel  deposits  which 
made  conveniently  availalile  ballast  for  the  railwav  and 
first-class  aggregate  for  the  manufacture  of  concrete. 

Construction  Railway  Parallels  Aqueduct 

Before  the  85  miles  of  concrete  aqueduct  could  I)e  • 
built  it  was  necessary  to  provide  some  means  of  trans- 
porting the  required  materials  and  construction  equip- 


Fig.  2— Arch  section  of  aqueduct  ready  for  backfill. 

ment.  The  most  feasible  and  cheapest  means  to  this 
end  appeared  to  be  a  standard  gauge  railway,  and  this 
was  constructed  bv  the  District  in  1914,  at  a  cost  of 
$12,800  per  mile.  This  road  is  located  on  the  same 
right  of  way  as  the  aqueduct  and  parallel  to  the  aque- 
duct centre  line  at  a  distance  therefrom  of  110  feet, 
which  location  enables  the  railway  to  deliver  construe- 
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tioii  materials  rij^ht  at  the  site  of  work.  Tlu-^  railway 
is  operated  by  tlie  Water  District. 

Following  the  building  of  the  railway  in  l'M4.  work 
commenced  in  the  sprinjj  of  \9\5  on  the  contracts  for 
the  85  miles  of  concrete  aqueduct.  The  contracts  were 
awarded  as  follows: 

Contract 

No.         Mile  to  mile 

30  13  33 

31  33  51 

32  51  69 

33  69  85 

34  85  97 

In  the  two  construction  seasons  of  I'^l.^  and  I'Md 
the  contractors  completed  42  per  cent.  i>l  the  work. 
This  is  8  per  cent,  below  schedule,  and  they  are  lakmi; 
steps  to  speed  up  their  work  in  I'MZ  so  as  to  comi)lcle 
the  work  bv  the  fall  of  1918. 

Sequence  of  Operations 

The  buildint;-  of  the  aqueduct  consists  of  the  follow- 
ing: operations:  First  a  trench  is  excavated  to  within 
about  six  inches  of  the  bottom  of  the  invert  or  floor  ol 


Fig  .'i-Reinforceil  circular  pressure  section  of  aqueduct  at  Broken- 
head  River  crossing. 

the  conduit.  Then  just  before  placing-  the  concrete  for 
the  invert  this  six  inches  of  earth  is  removed  by  hand 
excavation.  Next  the  invert  or  floor  of  the  aqueduct  is 
poured  in  15-foot  sections,  with  a  crimped  copper  water 
stop  between  the  15-foot  sections.  Following  this  the 
arch  sections  are  poured  in  45-foot  lengths,  with  the 
same  tvpe  of  copper  water  stop  expansion  joint  as  is 
used  in  the  invert.  The  construction  joint  between  the 
arch  and  invert  has  a  wooden  water  .stop,  consisting  of 
a  fir  strip  %  in.  x  1^  in.  After  the  concrete  has.  aged 
sufificiently,  backfill  is  placed  over  the  arch  to  a  dcptli 
sufficient  to  give,  after  settlement  and  trimming,  fou; 
feet  of  cover  for  frost  protection.  I'^inally  tlic  backfill 
is  seeded  and  the  right  of  way  cleared  of  all  (ihjcrtioii- 
able  construction  debris. 

While  the  major  portion  of  the  work  of  the  aque- 
duct construction  has  been  carried  on  by  the  contrac- 
tors, there  has  been  also  some  considerable  work  done 
bv  the  District's  own  plant  and  forces.  This  work  has 
consisted  in  the  supplying  to  the  contractors,  at  the 
fourteen  working  points,  the  cement  and  graded  aggre- 
gate required  for  the  manufacture  of  the  aqueduct  con- 
crete. The  Portland  cement  is  purchased  annually  by 
the  Water  District  from  the  manufacturers.  Storage  in 
bins  sufficient  for  two  months'  demand  is  supplied  at 
the  mills,  from  \vhich,  after  rigid  testing,  the  cement  is 


shipped  as  required  in  carload  lots  to  Si.  Boniface, 
.Man.,  for  delivery  over  the  Water  District  Railway. 
(  )n  arrival  at  the  site  of  the  contractor's  work  the  cars 
are  luiloaded  by  the  coi^tractor's  men,  and  the  cement 
is  i>laced  in  watertight  galvanized  iron  or  heavy  flax 
camas  sheds.    The  cement  is  supplied  to  the  contrac- 


Fig.  4— Pit  No.  1.     Dragline  loading  gravel  into  6  cu.  yd.  dump  cars. 
Browning  crane  stripping. 

tor  at  cost,  and  when  it  is  placed  in  the  work,  credit  is 
given  for  the  amount  so  used. 

Graded  Aggregate  Supplied  to  Contractors 

The  supplying  to  the  contractors  of  graded  aggre- 
gate for  concrete  by  means  of  a  central  mixing  plant 
and  the  District's  standard  gauge  railway  has  been  suc- 
cessfully carried  forward  by  the  Water  District  forces 
(luring  the  past  two  construction  seasons.  The  supply- 
ing of  properly-proportioned  aggregate  was  more  or 
less  a  new  departure  ;  and,  as  this  material  had  to  be 
delivered  with  regularity  to  fourteen  different  working 
points,  located  at  set  intervals  dlong  the  route  of  the 
eight-five  mile  gravity  aqueduct  and  as  it  also  had  to 
be  of  a  quality  that  would  give  a  uniformly  watertight 
and  economical  concrete,  it  might  reasonably  appear 
that  the  difficulties  of  mixing,  delivering,  and  placing  it 
would  prove  insurmountable,  but  the  miles  of  uni- 
formly high  class  dense  impermeable  concrete  in  the 
thin  walls  of  the  completed  portions  of  the  aqueduct 


Fig.  5— Pit  No.  1.   Crushing,  screening  and  mixing  plant  for  manu- 
facture of  graded  aggregate. 

stand  as  a  solid  record  of  the  success  of  the  methods 
employed. 

A  gravel  deposit  at  Mile  31  on  the  railway  is  the 
main  source  of  supply  for  graded  aggregate.  The  pit 
contains  a  large  supply  of  gravel,  with  a  well  graded 
sand,  considerable  quantities  of  oversize,  and  at  one 
end  of  it  a  deposit  of  very  fine  sand.  It  has  a  25-foot 
face,  with  about  2  feet  of  stripping.    A  15-ton  Brown- 
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inS'  locomotive  crane,  equipped  with  a  l^A  cubic  yard 
bucket  and  a  42-foot  boom,  is  used  for  stripping,  load- 
ing fine  sand,  spotting-  cars,  moving  track,  and  as  a 
spare  for  excavating.  A  No.  14  Bucyrus  drag  line,  with 
a  2  cubic  yard  bucket  and  a  60-foot  boom  is  used  for 
excavating  the  gravel  (see  Fig.  No.  4).  This  machine, 
operating  from  the  top  of  the  pit.  has  a  great  advantage 
over  a  steam  shovel,  in  that  it  is  able  to  leave  clay  or 
material  high  in  sand  right  in  the  pit,  and  also  because 
the  cars  serving  it  do  not  require  to      operated  up  and 


Fig.  6— Pit  run  gravel  on  contractor's  platform. 


down  a  "steep  grade  into  the  pit  bottom,  as  would  1)e 
required  for  steam  sliovel  operations. 

Addition  of  Fine  Sand  Makes  Up  Deficiencies 

In  certain  sections  of  the  pit  the  sand  is  deficient  in 
fine  grains,  and  to  material  excavated  from  these  sec- 
tions fine  sand  is  added  by  means  of  the  crane.  Jt  \>  )ads 
up  a  number  of  cars  of  fine  sand,  which  are  dumped 
where  the  drag  line  is  excavating,  and  the  drag  line 
runner  then  digs  this  fine  sand  in  with  the  material  he 
is  loading. 

The  pit  materials  are  excavated  by  the  drag  line, 
loaded  into  six  cubic  yard  Western  dump  cars  and 
hauled ,  by  a  19-ton  steam  dinky  locomotive  to  the 
screening  plant.  (See  Fig.  No.  5.)  Here  the  materials 
are  dumi)ed  upon  an  inclined  grizzly,  with  bars  spaced 
to  give  three-inch  clear  openings.  The  oversize  is  feci 
by  hand  from  this  grizzly  into  a  No.  4A  gyratory  crush- 
er, and  thence,  after  crushing,  to  the  elevator,  which 
carries  the  gravel  from  the  grizzly  hopper  up  to  the 
screen,  which  has  three  sections,  with  openings  respec- 
tively in.  X  1  in.  long,  V/2  in.  diameter,  and  2]/^  in. 
diameter.  The  oversize  is  tailed  to  a  No.  4  Champion 
jaw  crusher  and,  after  passing  through  it,  is  elevated 
back  to  the  grizzh''  hopper. 

The  materials  from  the  screens  pass  into  three  bins 
Containing  .respectively  sand,  intermediate  and  coarse 
stones,  h'rom  these  bins  the  material  is  di'awn  through 
hoppers  and  chutes  equipped  with  hand-regulating 
gates,  to  a  mixing  belt,  which  travels  at  the  rate  of  300 
feet  per  minute.  The  mixing  of  the  aggregate  is  done 
l)y  three  laborers,  under  the  direction  of  a  skilled  in- 
spector. First  the  material  from  the  coarse  bins  corner 
upon  the  mixing  belt,  then  the  material  from  the  inter- 
mediate bin  comes  on  top  of  the  coarse  material,  and 
last  the  sand  cf)mes  on  top  of  the  other  two  materials. 

Classification  of  Materials 

For  purposes  of  inspection  the  materials  entering 
into  the  aggregate  are  classified  : 

Fine  sand — Material  passing  No.  100  sieve. 


.Sand — Material  passing  j/^-inch  square  opening. 

Intermediate  —  Material  passing  i/^-inch  square 
opening  and  held  on  yi-mc\\  square  opening. 

Coarse — Material  passing  l^^-inch  square  opening 
and  held  on  j/S-inch  square  opening. 

(Jversize  —  Material  passing  ly^-inch  diameter 
round  hole  and  held  on  lJ/2-inch  square  opening. 

The  mixture  for  aggregate  is  kept  within  the  fol- 
lowing limits : 

I'^ine  sand — 10  to  20  per  cent,  of  the  dry  weight  of 
sand. 

Sand — 32  to  40  per  cent,  of  the  dry  weight  of  the 
aggregate,  with  35  per  cent,  as  objective. 

Sand  and  intermediate — Not  more  than  70  per  cent, 
b}'  dry  weight  of  aggregate. 

Oversize — Not  more  than  25  per  cent,  by  dr3'  weight 
of  the  aggregate. 

The  aggregate  is  mixed  at  the  rate  of  90  cubic  yards 
per  hour,  elevated  and  discharged  direct  into  20  cubic 
yard  air  dump  cars,  which  are  moved  along  by  a  car- 
puller  and  switched  by  the  dinky  or  locomotive  crane 
to  storage  tracks,  ready  to  be  made  up  into  trains  of 
18  to  20  cars.  A  nunihcr  of  methods  were  tried  to  pro- 
\  ide  storage  of  the  mixed  aggregate  in  bins  at  the  plant, 
Init  none  of  the  methods  used  were  able  to  accomplish 
the  desired  result  at  reasonable  cost.  The  difficulty 
which  has  to  be  overcome  before  storage  of  mixed  ag- 
gregate can  be  cheaply  accomplished  is  the  natural 
coning  action  of  the  gravel  which  unmixes  the  aggre- 
gate. Further  segregation  results  as  the  material  is 
drawn  into  cars  from  the  bottom  of  the  storage  bins. 
Surplus  storage  may  be  provided  on  platforms  at  site 
of  work,  as  is  done  on  the  G.W.W.D.,  or  in  large  bins 
for  the  separate  sizes  of  material. 

Output  of  Plant 

The  maximum  output  of  the  plant  for  one  day  of 
two  ten-hour  shifts  in  the  season  of  1916  was  1,357 
cubic  yards  of  mixed  aggregate  and  160  yards  of  sur- 
plus sand.  In  1915,  58,000  cubic  yards  of  mixed  aggre- 
gate and  30.000  cubic  yards  of  other  materials  were 


Fig.  7— Graded  aggregate  (after  rain)  on  contractor's  platform. 
Compare  with  Fig.  6. 


supplied  from  this  i)lant,  and  in  1916  some  130,000 
cubic  yards  of  aggregate  and  12.0(X^  cubic  vards  of 
other  material. 

I'"or  transporting  the  aggregate  from  the  plant  to  the 
contractor's  site  of  work  the  District  standard  gauge 
railway  is  used.  As  required  from  day  to  day,  trains  of 
10  to  20  air  dump  cars  of  20  cubic  yard  capacity  are 
made  up  and  hauled  out  to  distribute  the  aggregate  to 
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llu- >ito  «.>t  il>  u>c.  1 11  transptn  t  iIkm  c  is  no  sci;rcj;;il  it m 
of  the  mixed  af^f^rej^atc,  though  a  shrinkai^c  in  vt>hnnc 
of  3  to  10  per  cent,  oecnrs.  At  each  site  of  work  plank 
platforms  are  provided  by  the  contractors  for  the  recep- 
tion of  the  ags'r«-*sate  (see  Fi.iis.  Xos.  ()  and  7).  When 
dumped  upon  the  platform  tliere  is  a  tendency  for  a 
slight  seijrei;ation  to  take  place  by  the  coarse  material 
rollinj^  away  from  the  railway  track.  Siu  li  slight  se.^rc- 
i^ation  is  overcome  by  the  contractor's  men  in  loadint; 
the  material  for  the  mixers;  the\-  dii;  sw:itlis  in  the  pile 
of  aiij^re.nate  at  rii;lit  angles  to  the  railway  track. 

Tlie  ai^;i; reflate  is  sold  to  the  contractors  at  75  ccni> 
per  cubic  yard  for  sand  ami  7?  cents  per  cubic  yard  lor 
gravel  delivered  from  car>  ai  the  site  of  work.  The 
aSSrcj^ate  is  measured  at  the  iilant,  and  the  contractor 
is  allowed  10  per  cent,  for  shrinkage  in  transit,  and 
pays  on  the  basis  of  the  yardage  of  ihe  separated 
materials. 

In  order  to  meet  the  increased  demand  for  material 
in  1916  a  rock  plant,  a  gravel  ]til,  and  a  fine  sand  de- 
posit located  at  the  east  end  of  the  lini'  were  opened  np. 


Fig.  8—20  cu.  yd.  air  dump  car  placing  graded 
aggregate  on  contractor's  platform. 

From  these  sources  materials  were  delivered  separately 
for  a  portion  of  the  season  to  the  three  eastern  work- 
ing jjoints.  A  direct  comparison  between  separated 
and  mixed  aggregate  was  thus  obtained  at  the  same 
working  points. 

Results  of  Two  Years'  Experence 
Two  years'  experience  on  the  aqueduct  construction 
with  graded  aggregate  has  shown  the  following  re- 
sults: 

1.  A  dense,  impermeable  concrete,  uniform  at  all 
working  points. 

2.  A  saving  in  cement  quantities.  The  mixture  at 
present  used  is  3  bags  (87)^  pounds  gross  each)  of  Port- 
land cement  to  18  cubic  feet  of  loose,  moist  aggregate. 
This  gives  some  1.15  barrels,  of  376  pounds,  of  cement 
to  each  cubic  yard  of  set  concrete.  This  mixture  may 
be  compared  with  1:2:4  mixtures  commonly  specified 
and  used  for  supposedly  watertight  work.  The  saving 
in  using  the  Water  District  mixture  over  an  ordinary 
1 :2 :4  mixture  with  cement  at  $2.75  per  barrel  of  3.S0 
pounds  delivered  on  site  of  work  would  amount  to 
$350,000  on  400,000  cubic  yards  of  concrete,  the  ap- 
proximate quantity  required  for  this  water  supply  pro- 
ject. 

3.  At  the  pit  only  is  it  necessary  to  have  inspectors 
trained  in  the  proper  proportioning  of  the  materials. 

4.  Proper  proportioning  of  all  ingredients  of  the 
aggregate  necessary  for  the  desired  watertight  and 
economical  concrete  is  possible  only  at  the  pit.  The 
cost  of  mixing  is  only  about  1  cent  per  cubic  yard  oi 
aggregate. 

5.  A  saving  of  one-eighth  the  number  of  cars  which 


would  lie  required  for  the  (leli\ery  of  sand  and  gra\el 
separately.   This  item  amounts  to  about  $10,000. 

6.  The  mixed  aggregate  is  easier  and  chea]:)er  for 
the  contractor  to  handle  than  sejiarated  materials. 


Matters  of  Interest  to  Engineers  and  Con- 
tractors Discussed  at  Montreal 
Builders'  Exchange 

WALTER  J.Francis  was  the  speaker  at  a  lunch- 
eon of  the  Montreal  Builders'  Exchange,  held 
on  February  22.  Mr.  W.  C.  Munn  presided, 
in  the  absence  in  New  York  of  Mr.  J.  P. 
Anglin,  the  president.  Mr.  Francis'  subject  was 
"Mixed  Pickles,"  a  title  covering  a  number  of  sub- 
jects of  local  and  general  interest.  First  of  all,  he 
referred  to  the  efforts  of  engineers  in  connection  with 
public  questions,  where  they  had  placed  their  services 
at  the  disposal  of  the  community.  This  was  notably  so 
at  Calgary,  when  a  controversy  arose  over  the  con- 
struction of  an  important  bridge.  The  members  of 
the  Canadian  Society  of  Civil  Engineers  offered  their 
services,  with  the  result  that  the  controversy  was  sat- 
isfactorily settled.  Another  instance  was  that  of  Mr. 
W.  F.  Tye,  who  had  compiled  a  paper  dealing  with  the 
Canadian  railway  problem,  which  had  cost  months  of 
work  and  a  large  amount  of  money,  with  a  view  to  solv- 
ing a  problem  of  immense  importance  to  the  country. 

Dealing  with  the  Montreal  building  by-laws,  Mr. 
Francis  recalled  the  fact  that  it  was  just  five  years 
ago  that  he  addressed  the  members  of  the  Builders' 
Exchange  on  this  subject,  which  was  still  awaiting 
settlernent.  The  architects  and  builders  desired  a  new 
code,  and  he  was  certain  that  Mr.  Chausse,  the  build- 
ing inspector,  had  done  his  best.  It  was  the  fault  of 
the  administration  that  no  result  had  followed,  and  it 
was  the  fault  of  the  citizens  that  the  administration 
had  not  dealt  with  the  subject. 

The  Montreal  waterworks  aqueduct  was  the  third 
question  touched  on.  The  engineers,  he  said,  had  ham- 
mered away  to  get  a  commission  appointed  to  inquire 
into  this  subject,  but  it  was  only  recently  that  they 
had  been  successful.  The  ratepaying  engineers  had 
paid  thousands  of  dollars  in  time  in  achieving  this 
object. 

Conservation  Necessary 

With  regard  to  conservation,  the  builders  could  ex- 
ercise a  great  influence  on  this  question,  which  in- 
volved the  use  of  native  products.  It  was  not  conser- 
vation to  permit  jerry  building;  it  was  not  conserva- 
tion to  allow  fire  traps  when  they  could  erect  fire- 
proof buildings.  As  citizens,  they  desired  conservation 
of  Canadian  materials  and  of  Canadian  brains.  Why 
should  so  many  of  our  excellent  young  Canadians  drift 
across  the  line  when  they  could  be  used  to  better  ad- 
vantage here?  It  was  found  that  men  with  excellent 
qualifications  had  gone  across  the  border  because  Can- 
ada had  not  done  anything  to  keep  them  here,  and 
they  were  now  urgently  required. 

On  the  question  of  alien  engineers  and  contractors, 
the  position  he  took  up  was — unless  outside  concerns 
became  thoroughly  Canadian  and  were  prepared  to 
bear  their  share  of  the  war  burdens  they  could  not  ex- 
pect to  stand  shoulder  to  shoulder  with  Canadians. 
They  should  get  advice  where  it  could  be  best  obtained, 
but  when  it  came  to  Canadian  contracts  and  especially 
Canadian  government  contracts,  Canadian  contractors 
and  engineers  should  have  the  first  call.  Mr.  Francis 
here  referred  to  a  petition  to  be  presented  to  the  gov- 
ernment having  reference  to  the  employment  of  alien 
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architects,  engineers,  and  contractors  on  public  works 
in  Canada,  and  especially  to  the  government  arsenal 
at  Lindsay. 

The  Quebec  provincial  law  respecting  the  responsi- 
bility of  architect,  engineer,  and  contractor  needed 
revision.  The  architect,  engineer,  and  contractor  were 
now  responsible  for  a  building  for  a  period  of  ten 
years,  but  how,  asked  Mr.  Francis,  could  a  contractor 
be  responsible  for  a  modern  structure  and  for  details 
over  which  he  had  absolutely  no  control  ?  If,  for 
instance,  a  qualified  engineer  were  called  in  to  design 
a  filtration  plant,  how  could  the  contractor  be  fairly 
held  to  be  liable?  If  in  addition  the  designer  was  not 
a  resident  of  this  country,  how  was  it  possible  to  make 
him  take  his  share  of  the  responsibility? 

The  speaker  then  touched  on  the  subject  of  pre- 
paredness, alluding  to  the  memorial  to  the  government 
prepared  by  Canadian  engineers  on  this  question.  This 
had  resulted  in  the  appointment  of  the  Research  Com- 
mission, on  which  Montreal  was  represented  by  Mr. 
R.  A.  Ross  and  Mr.  Surveyer.  The  Commission  had 
taken  up,  amongst  other  matters,  the  subject  of  the 
utilization  of  lignite  deposits  in  the  West  and  the  sup- 
ply of  domestic  water  in  the  West.  The  Commission 
were  also  working  on  the  re-organization  of  the  vari- 
ous government  departments  at  Ottawa  to  prevent 
overlapping.  That  this  was  needed  was  shown  by  the 
fact  that  as  many  as  four  departments  would  prac- 
tically go  over  the  same  ground  in  studying  a  sub- 
ject. The  matter  of  returned  soldiers  would  have  to 
be  dealt  with.  After  the  war  new  conditions  would 
obtain,  and  these  must  be  met.  Great  advances  had 
been  made,  arising  out  of  the  war,  and  in  these  Can- 
ada had  done  its  part.  Canada  had  adapted  itself  to 
war  conditions  in  a  Avay  which  no  other  country  had 
done.  The  Dominion  Bridge  Company  was  an  ex- 
ample of  what  could  be  accomplished — a  falling  away 
of  business  followed  by  a  tremendous  revival,  and 
adaptation  to  meet  the  new  conditions.  Such  examples 
were  a  tribute  to  Canadian  energy  and  brains,  and 
showed  that  we  could  adjust  ourselves  to  emergencies. 


Mr.  Fraser  S.  Keith,  New  Secretary  of 
Canadian  Society  of  Civil  Engineers 

Professor  C.  H.  McLeod,  who  has  been  secretary  of 
the  Canadian  Society  of  Civil  Engineers  practically 
during  the  life  of  that  organization,  has  resigned.  Pro- 
fessor McLeod  during  all  these  years  has  carried  on 
his  work  at  McGill  University  in  addition  to  that  de- 
manded of  him  in  connection  with  the  Canadian  So- 
ciety. The  secretarial  work  has  now  reached  such  pro- 
portions, however,  that  Professor  McLeod  finds  it  im- 
possible to  give  it  the  necessary  time.  The  new  secre- 
tary, Mr.  Fraser  S.  Keith,  will  de\ote  all  his  time  to 
the  work. 

Advance  Planning  and  tTime  Schedules 
Secure  Rapidity  and  Economy 

NEARLY  all  large  buildings  are  erected  accord- 
ing to  some  sort  of  time  schedule.  This  sched- 
ule, in  many  cases,  merely  provides  for  com- 
pletion within  a  stipulated  time,  and  it  is  the 
duty  of  the  various  contractors  to  so  plan  their  work 
as  to  fulfill  this  arrangement.  Where  rapidity  and 
economy  is  desirable,  some  more  definite  system  must 
be  evolved  and  followed.  One  i:)rominent  construction 
company  executes  its  many  important  contracts  for 
large  l)uildings  under  a  i)rearranged  time  schcdii!r, 
which  provides  for  the  commencement  and  completion 
of  each  item  of  the  work  at  stated  dates.  Materials  and 
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supplies  are  delivered  according  to  a  similar  time-table, 
and  the  arrangement  is  such  as  to  prevent  confliction 
of  operations  and  delays  in  obtaining  labor,  work,  or 
materials. 

Tlie  table  shown  herewith  is  a  typical  schedule  from 
the  records  of  the  company  referred  to,  and  shows  ex- 
actly what  is  included,  how  the  items  are  arranged  and 
the  date  predetermined.    This  schedule,  which  applies 


Progress  Schedule. 

Item.  Start.  Finish. 

Clear  site    Sept.  4  Sept.  16 

General  excavation    Sept.  11  Sept.  20 

Footing  and  foundation  walls   Sept.  18  Oct.  5 

Rolling  for  paving    Sept.  11  Sept.  25 

Backfill  and  grading    Sept.  20  Oct.  5 

Driving  piles    Sept.  14  Oct.  5 

Test  pits    Sept.   1  Sept.  IG 

CONCRETE. 

Footings  and  foundation  walls    Sept.  20  Oct.  7 

Paving   Sept.  28  Oct.  10 

I'loors  and  columns    Oct.    0  Nov.  23 

Stairs   Oct.  28  Dec.  7 

Sills  and  coping    Nov.     7  Dec.  12 

Parapet  ^   Nov.  18  Nov.  25 

Penthouse   Nov.  18  Nov.  25 

Grano  finish    Nov.    6  Dec.  9 

Carborundum  rub    Oct.  13  Dec.  5 

Cinder  crickets  roof    Nov.  18  Nov.  ;iO 

Unload  cement    Sept.   7  Nov.  22 

Unload  sand   Sept.  16  Nov.  22 

Unload  stone    Sept.  16  Dec.  5 

Unload,  erect,  and  dismantle  plant   Sept.   2  Dec.  16 

STEEL  REINFORCING. 

Unload   Sept.  11  Oct.  14 

Hcnd  and  place  Ifootings  and  walls    Sept.  16  Oct.  7 

liend  and  place  columns   Oct.    5  Nov.  22 

lU'nd  and  place  floor    Oct.    5  Nov.  22 

]'>cnd  and  place  beams    Oct.    5  Nov.  22 

I'end  and  place  miscellaneous   Oct.    5  Dec.  15 

FORMS. 

]'"ootings  and  foundation  walls    Sept.  16  Oct.  8 

Make  cidunms,  floors  and  beams   Sept.  25  Oct.  11 

Erect  column    Oct.    6  Nov.  21 

Erect  floors  and  roof   Oct.    6  Nov.  21 

Erect  t)cams  and  slab    Oct.    6  Nov.  21 

Erect  wall  beam    Oct.    6  Nov.  21 

ICrect  parapet   ,   Nov.  15  Nov.  29 

Sills  and  coping   Nov.    6  Dec.  14 

Stairs   Oct.  2.5  Dec.  14 

Pent  house  '   Nov.  1.5  Nov.  25 

Unload  lumber  '.   Sept.   5  Oct.  5 

Strip  columns   Oct.  13  Nov.  25 

Strip  slabs   Oct.  18  Dec.  5 

.Steel  sash — unload    Nov.    6  Nov.  18 

Steel  sash — erect    Nov.    7  Dec.  12 

Steel  sash — grout    Nov.    8  Dec.  16 

M.^SONRY. 

Unload  brick  and  tile   Oct.  16  Nov.  30 

Lay  tile    Oct.  30  Dec.  9 

T-ay  brick   Oct.  25  Dec.  9 

Staging  and  plant   Oct.  20  Dec.  13 

Plastering   Nov.    6  Dec.  20 

Door  frames,  guards,  and  sills    Oct.  25  Dec.  10 

Doors  and  hardware    Nov.  15  Dec.  16 

Tnserts  ~   Oct.   9  Nov.  25 

Sleeves   Oct.  9  Nov.  25 

Scuppers   Oct.  9  Nov.  25 

Miscellaneous  iron  work   Oct.  15  I^ec.  15 

Wood  partitions    Nov.  15  Dec.  15 

Clean  up  job    Dec.  21    '  Dec.  30 

Watchman   Sept.  14  Dec.  30 

Overhead   Aug.  30  Dec.  30 

SUB-CONRACTS. 

f'jiinting  .'   Nov.    6  Dec.  30 

^'lazmg   Nov.  10  Dec.  18 

I'lumbing   Oct.    9  Dec.  30 

Sprinklers,  piping,  interior   Oct.  23  Dec.  23 

Mains,  exterior  ■   Sept.  15  Oct.  15 

h-leclric  wiring  and  conduits   Oct.    9  Dec.  23 

'■i'xjliiig   Nov.  22  Dec.  23 

I  leafing   Oct.  16  Dec.  13 

I'-'cvators   Nov.  15  Dec.  23 
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Pneunvatic  Caisson  Work  on  the  Piers  of  the 
I^etitcodiac  River  Bridge  at  Moncton,  N.B. 

  By  K.  M.  Archibald,  A.  M.  Can.  Soc.  C.  E.  


TWE  I'ctitcudiac  Kivcr  is  situated  at  tlir  iKirlhorn 
extremity  of  the  Bay  of  Fuiuly,  and  in  this 
nei.yhborhood  there  occur  the  highest  tides  in 
the  world,  the  government  records  showins;'  a 
rise  of  45  feet  at  sprint;-  tides.  At  the  City  of  Moncton, 
located  on  the  I'etitcodiac  River,  some  twenty  miles 
from  its  mouth,  and  at  the  head  of  navigation,  the  rise 
of  tide  is  only  30  feet,  owing  to  the  higher  level  of  the 
river  at  that  point.  Here,  at  each  incoming  tide,  ap- 
pears the  "bore,"  a  tidal  wac  due  to  the  onnishing 
water  crowding  into  the  ever-narrowing  channels  of 
the  river.  Tlie  bore,  although  appearing  at  other 
points  on  the  Day  of  Fundy,  is  at  its  highest  at  Monc- 
ton, and  is  most  readily  seen  from  that  point.  This 
bore  varies  in  height  from  a  few  inches  to  at  least  four 
feet — many  claim  six  feet — depending  on  the  stage  of 
tide  and  velocity  of  the  wind. 

Historical 

Directly  opposite  Moncton  is  a  populous  farming 
countrv.  and  after  long,  unsuccessful  endeavors  to 
have  a  highway  bridge  built  by  the  government,  these 
farmers,  resolutely  and  at  great  sacrifice,  raised  enough 
money  to  start  work  on  the  piers  for  a  bridge,  and 
managed  to  keep  the  project  going,  until,  after  two 
vears'  work,  a  bridge  was  in  existence.  This  was  in  the 
vear  1869. 

Old-timers,  tell  <'i  i\n-  difficulties  ni  placnig  the 
wuoden  cribs  forming  the  piers;  how  one  after  another 
broke  lose  from  the  moorings  and  were  swept  away  by 
the  swift  current,  and  how  eventually  the  piers  were 
completed,  wooden  spans  constructed  on  shore  and 
floated  out  on  scows  into  place — altogether  an  under- 
taking of  no  mean  engineering  ability.  Somewhere 
about  this  period  the  provincial  government  were 
brought  to  a  realization  of  their  responsibility,  and 
bought  the  bridge. 

Unfortunately,  its  benefits  were  not  long  enjoyed, 
for  in  the  autumn  of  1869  what  is  known  as  the  Saxby 
gale  occurred,  causing  great  havoc  to  shipping  and  to 
property,  and  in  the  tremendous  tide  that  ensued  the 
superstructure  was  washed  away  and  the  piers  scoured 
so  much  that  they  settled  from  eight  to  ten  feet  in  a 
few  cases.  However,  reconstruction  was  proceeded 
with,  the  piers  added  to,  and  the  superstructure  rebuilt, 
.^fter  about  twen\y  years'  service  the  superstructure 
was  again  renewed.  At  the  present  time  the  existing 
superstructure  is  approximately  twenty-years  old,  and 
has  been  in  urgent  need  of  renewal  for  several  years. 
The  life  of  the  old  piers,  now  nearly  fifty  years  old,  is 
past. 

About  ten  years  ago  natural  gas  was  discovered  at 
Hillsboro,  and,  in  order  to  reach  the  nearest  market  in 
Moncton.  the  mains  had  to  cross  the  Petitcodiac  River. 
A  10-inch  gas  main  was  added  to  the  loading  of  the  old 
bridge,  carried  by  projecting  brackets.  Several  at-  - 
tempts  have  been  made  to  lay  a  gas  main  in  the  bed  of 
the  river,  but  without  any  success.  The  old  bridge 
continues  to  be  the  weak  link  in  the  transportation  of 
this  very  necessary-  feature  to  the  domestic  and  com- 
mercial life  of  Moncton. 
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Location  of  New  Bridge. 

The  location  of  the  new  bridge  is  33  feet  up  river 
from  the  centre  line  of  the  old  bridge.  In  considering 
the  location  for  a  complete  new  bridge  the  provincial 
engineer,  Mr.  A.  R.  Wetmore,  decided  to  keep  as  close 
as  possible  to  the  old  bridge,  for  two  reasons — (1)  fin- 
ancial, in  that  the  old  structure  would  be  of  very  great 
service  in  the  erection  of  the  new  bridge ;  (2)  sound- 
ings showed  a  ridge  of  rock  closer  to  the  surface  of  the 
water  at  this  location  than  for  some  considerable  dis- 
tance either  up  or  down  river.  On  the  other  hand,  it 
was  very  necessary  not  to  undermine  the  existing  foun- 
dations of  the  old  piers.  The  adoption  of  the  pneumatic 
system  of  sinking  caissons  was  decided  upon  as  the 
least  dangerous  to  the  old  piers. 

River  Conditions. 

Working  conditions  in  the  Petitcodiac  River  are 
particularly  severe.  There  is  the  bore  already  referred 
to,  the  high  tides,  the  high  velocity  of  the  current,  but 
perhaps  the  most  discouraging  feature  is  the  muddy 
condition  of  the  water,  due  to  the  tide  sweeping  over 
the  extensive  mud  flats,  picking  up  the  mud  or  silt, 
carrying  it  in  suspension  and  depositing  it  in  eddies 
and  at  high  and  low  water  intervals.  The  velocity^  of 
the  current  reaches  ten  miles  an  hour  at  half  tide  on 
what  are  known  as  spring  tides,  occurring  for  a  week  at 
each  full  and  new  moon  periods.  At  neap  tides,  occur- 
ring during  the  first  and  last  quarters,  the  tide  gradu- 
ally falls  to  as  low  as  twenty  feet  rise,  and  the  current 
diminishes  correspondingly.  This  rise  of  tide  occurs  m 
a  period  of  three  hours,  then  there  is  aTull  of  twenty 
minutes  at  high  water  before  the  tide  falls  perceptibly, 
after  which  it  recedes  ver}'  rapidly  for  three  and  a  half 
hours,  then  more  slowly.  There  remains  a  period  of 
about  four  hours  at  slack  low  water  for  sub-aqueous 
work  before  the  arrival  of  the  next  succeeding  tide. 

Another  very  annoying  condition  was  the  rapid 
shifting  of  the  channel  below  the  bridge  site,  caused  at 
times  by  very  high  winds  and  at  other  times  by  a 
freshet  or  heavy  run-off  of  fresh  water,  carrying  tre- 
mendous quantities  of  mud  in  suspension  from  the 
upper  reaches  of  the  river  and  deposited  on  the  flats, 
causing  a  bar  to  build  up,  and  thereby  prevent  the 
water  from  running  ofif.  A  rise  in  low-tide  elevation 
of  as  much  as  42  inches  was  observed  from  this  cause. 

Ordinary  soundings  showed  from  six  inches  to  eight 
feet  of  silt  on  the  bottom,  below  which  the  material 
was  so  firm  and  compact  that  an  ordinar};-  sounding 
bar  could  not  penetrate  it. 

Construction  Equipment. 

In  considering  the  method  to  be  adopted  for  con- 
struction of  the  sub-structures  the  weakness  of  the  old 
bridge  and  piers  and  the  fear  that  it  would  be  swept 
entirely  away  by  the  severe  ice  conditions  existing  in 
the  winter  and  early  spring,  together  with  the  large 
amount  of  traffic  passing  over  it,  led  to  the  decision  to 
use  a  cable-way  spanning  the  river,  and  derricks  at 
each  pier  for  handling  all  material.  It  was  estimated 
that  the  largest  block  of  granite  required  in  any  pier 
would  not  exceed  four  tons,  and  that  this  would  pro- 
bably be  the  maximum  load  to  be  carried  on  the  cable- 
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way,  but  to  provide  for  emergencies  it  was  designed 
for  a  maximum  load  of  six  tons.  To  allow  a  sufficient 
factor  of  safety  for  the  long  span  of  1,600  feet  between 
towers  a  2-in.  carrying  cable  was  advisable,  but  as  the 
contractors  had  in  stock  a  1^-in.  cable,  1,620  ft.  long, 
it  was  decided  to  use  it  and  reduce  the  working  strain 
in  the  cable  by  building  higher  towers  and  allowing  a 
heavier  sag  in  the  cable.  I'he  cable  as  installed,  mea- 
sures 1,591  ft.  between  towers,  and  can  be  adjusted  for 
a  minimum  sag  of  60  ft.  The  cable  in  stock  was  short 
by  about  200  feet  of  the  length  required  to  span  the 
river  and  over  the  towers  to  the  anchorages.  This  was 
overcome  by  splicing  short  pieces  to  each  end,  the  con- 
nection being  made  by  drop-forged  sockets.  The  an- 
chorages were  made  by  excavating  to  depth  of  six  feet 
in  the  ground,  twenty  feet  wide  and  twenty  feet  long, 
building  a  crib  platform  carrying  one  hundred  tons  of 
stone  for  ballast,  the  main  cable  being  carried  to  the 
bottom  and  around  a  very  large  birch  log.  A  turn- 
buckle  at  one  end  provides  for  taking  up  about  six 
feet  of  slack  in  the  cable.  The  tower  on  the  Moncton 
.side  is  ninety  feet  high,  and  has  a  base  of  twenty-three 
feet  wide  by  thirty  feet  lengthways  of  the  cable.  The 
front  legs  of  the  tower  are  set  on  a  batter  of  one  in 
five,  which  falls  within  the  resultant  of  the  forces  act- 
ing on  the  tower.    The  tower  on  the  Albert  County 


between  the  railway  yard  and  site  of  the  bridge.  A 
trestle  having  a  6  per  cent,  grade  and  a  14  degree 
curve  was  erected,  the  grade  favoring  the  load.  At  the 
site  of  the  work  one  siding  was  put  in  for  granite  stor- 
age and  another  for  gravel  storage,  the  latter  being 
approached  by  a  trestle  with  a  rising  grade  of  6  per 
cent.,  up  which  one  car  of  gravel  was  run  at  a  time. 
The  gravel  storage  has  a  capacity  of  1,000  yards. 

For  mixing  concrete  a  battery  of  two  ^-yard  Smith 
mixers  was  used,  located  directly  under  the  cable-way. 
Gravel  was  shoveled  into  ^2-yard  cars  at  the  storage 
pile,  cement  added  to  make  the  required  batch,  and 
the  whole  hauled  up  an  incline  to  the  mixer  platform. 

Two  40  h.p.  locomotive  boilers  were  used  for  the 
first  year's  operations,  previous  to  the  installation  of 
the  pneumatic  plant.  Two  hundred  and  twenty  addi- 
tional boiler  horse  power  was  added  later,  to  take 
care  of  the  pneumatic  work. 

The  compressor  plant  was  located  immediately 
alongside  the  boiler  plant,  and  consisted  of  one  1,150-ft. 
Ingersoll  Rand  compressor,  18  x  24J4  x  24,  and  a  sec- 
ond of  1,250  cubic  feet  capacity,  with  cylinders  of  24  x 
24;4  30.  The  air,  after  being  compressed,  passed 
into  a  42  in.  x  14  in.  receiver,  thence  by  two  lines  of  4- 
in.  pipe,  located  along  the  old  bridge,  to  the  work.  A 
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Plan  and  elevation  of  bridge  over  Petitcodiac  River,  showing  location  of  old  and^new  structures. 


side  of  the  river  is  on  a  higher  elevation,  and  in  conse- 
quence was  only  built  eighty-five  feet  high.  The  centre 
line  of  the  cable  was  located  fourteen  feet  up  river 
from  the  centre  line  of  the  new  bridge.  The  stringing 
of  the  main  cable  across  the  river  presented  a  problem 
of  itself,  as  it  was  necessary  to  keep  the  cable  out  of 
the  swiftly-running  current  of  the  river,  which,  with 
the  maximum  sag  permissible,  and  with  the  weight  of 
this  main  cable,  required  the  strength  of  the  support- 
ing wire  to  be  fourteen  tons  during  erection.  This  was 
.solved  by  using  the  two  ^-in.  wire  ropes,  later  used 
for  the  hauling  cable,  as  a  carrier  for  supporting  the 
weight  of  the  main  cable,  this  main  cable  having 
snatchblocks  wired  to  it  every  200  feet,  which  travelled 
along  on  the  two  supporting  wires.  The  cable-way 
outfit  is  a  Flory  design,  the  engine  having  two  8^  x  12 
cylinders,  link  motion,  and  two  42-in.  drums.  The 
hoisting  and  hauling  ro])Cs  are  each  y&-\n.  diameter 
wire  rope. 

.  All  materials  are  hrouglU  in  b\  rail,  the  I. Civ.  yard 
being  onlv  half  a  mile  fnmi  the  site  ol  the  bridge. 
The  contractors  \n\\.  in  a  spur  line  and  used  a  35-ton 
locomiitive,     A  difference  in  level  of  22  feet  existed 


derrick  car  was  used  in  the  granite  storage  yard  for 
unloading  the  granite  from  incoming  cars  and  after- 
wards reloading  on  small  cars  running  to  a  point 
directly  under  the  cable-way,  whence  it  could  be  i)icked 
up  and  carried  to  the  pier  under  construction. 

The  floating  plant  consisted  of  one  frame  derrick 
scow,  60  x  25 ;  one  68  x  28,  and  three  45  x  16,  all  with 
flush  decks.  This  floating  plant  was  seldom  used  on 
account  of  difficulty  of  handling  in  this  turbulent  river. 

Water  obtained  from  the  city  water  supply  was  car- 
ried through  1,200  feet  of  2-in.  pipe  to  the  boilers  and 
mixers  and  a  1-in.  pipe  line  extension  to  the  different 
l)iers  under  construction. 

Construction  Work. 

The  north  abutment  was  excavated  about  six  feet 
below  the  surface  of  the  ground,  after  which  piles  were 
driven  and  the  concrete  poured  directly  from  the  mix- 
ers.  This  abutment  was  above  high  tide. 

I'ier  i;  was  foundationed  on  piling  10  It.  above  low 
water  mark,  the  excavation  being  sheet  piling.  The 
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onlv  ilirtieully  encountered  luir  was  due  l.i  tln'  lK'a\\ 
setlimem  deposited  by  eaoli  tide,  wliich  had  to  he 
seoured  otY  before  concretinj;  (.'ould  he  eontiumd. 

The  excavation  for  the  sonlh  ahuuueiu  w  as  carried 
to  ri>ck,  which  was  reached  12  ft.  above  ordinary  low 
water  mark.  The  excavation  was  sheet-piled  to  pre- 
vent the  banks  fallinj^-  in  wlien  the  tide  tilled  the  ex- 
cavation. .\  concrete  footing  course  0  It.  thick  was 
poured,  and  the  sr^t'iite  then  started.  No  dilVuiiUits 
were  enct)untercd  witli  this  i)ier. 

X'o.  4  I'ier  was  foumled  on  rock  at  extreme  low 
water  mark,  the  rock  i)eino  levelled  olY  at  slack  water 
periods  to  a  level  b  in.  l)elow  extreme  low  tide.  A  grill- 
ajL^e  30  in.  thick  was  accuratel\  placed  on  this  levellcd- 
i>rt"  bottom,  formin<;-  a  footiui;  lor  the  granite  pier.  No 
1,'reat  difhcnlties  were  met  witli  in  the  ervCiinn  of  {h\s 
pier,  except  for  the  jn-ecaiitions  to  pre\eni  the  tide 
wasiiinii  away  the  i^reen  concrete  heartin;;.  Tarpaulins 
were  used  for  this  purpose,  coverinj^-  the  entire  work, 
and  lieinij  roi)ed  down  solidly  to  the  l)irch  i^rillage  just 
before  the  arrival  of  the  ])ore.  .Notwith.standino-  all 
precautions  taken,  a  small  <|uantity  of  the  concrete 
heartin.y  would  be  waslu'd  a\\  ;i\  and  ;i  deposit  of  mud 
left  bv  the  tide,  which  would  lia\e  to  l)e  scoured  off 
before  pouring-  any  more  concrete.  To  give. some  idea 
ot  the  force  of  the  current  at  this  pier  it  may  be  men- 
tioned that  granite  blocks  ])laced  on  top  of  the  tar- 
paulin to  hold  it  down  were  dis|)laccd  by  the  current, 
and  in  one  instance  sex  eral  granite  blocks,  containing 
as  much  as  a  \  ard  afjiece,  were  washed  clear  off  the 
pier. 

When  taking-  soundings  at  the  location  for  No.  3 
pier  it  was  found  that  the  l)ottoi-n  was  scoured  clean  to 
the  rock  and  was  only  five  feet  below  low  water  for 
over  half  the  length  of  the  pier  at  its  centre,  hnt  dipped 
to  a  depth  of  nine  feet  at  both  up-stream  and  down- 
stream ends  of  the  pier.  It  had  been  the  intention  to 
use  the  pneumatic  system  in  foundationing  this  pier, 
but.  as  a  result  of  these  soundings,  it  was  decided  to 
build  an  open  caisson,  with  the  sides  fitting  the  bot- 
tom, and  with  a  puddle  chamber  on  the  outside,  so 
that  the  water  could  be  pumped  out  and  the  rock 
cleaned  before  concreting-.  This  caisson  -was  built  on 
.shore,  w  ith  a  puddle  chamber  2^^  ft.  wide  stirrounding 
it.  Just  previous  to  high  tide  it  was  launched,  towed 
tf)  its  position,  and  moored  through  the  ebb  tide.  To- 
wards the  end  of  the  ebb  tide  it  was  placed  accurately 
in  ijosition  and  ballasted  with  rails.  The  puddle,  con- 
sisting of  clay  and  gravel,  was  placed  in  the  puddle 
chamber  and  complete!}^  covered  with  gravel  in  bags, 
to  prevent  scour  by  the  tide.  Just  when  ready  to  start 
pumping  operations  a  period  of  heavy  rains  came  on, 
bringing  down  with  the  fresh  water  large  quantities  of 
silt,  which  deposited  on  the  bars  in  the  river  and  caused 
a  rise  of  3^^  ft.  in  low  tide  elevation,  and  this  rise  of 
water  caused  endless  trouble,  since  the  puddle  cham- 
ber had  not  been  designed  for  so  much  pressure,  and, 
when  pumped  out,  it  would  blow  repeatedly.  Fortu- 
nately, the  cais.son  had  been  bulk-headed  into  four 
water-tight  sections.  Pumps  were  placed  in  one  sec- 
tion at  a  time  at  the  earlv  part  of  low  water  period, 
and  by  pumping  each  compartment  separately  the  bot- 
tom was  cleaned  of  sediment  and  concreting  carried 
on  at  low  tide  intervals.  Several  tides  were  required 
to  fill  each  compartment  on  account  of  the  delays 
caused  by  cleaning  operations  at  each  tide.  A  tarpau- 
lin was  battened  down  on  top  of  the  green  concrete  at 
the  completion  of  each  tide's  operations,  to  prevent 
scour. 

Concrete  was  stopped  tw-o  feet  below  low  tide  mark. 


ali(.'i-  w  hich  three  feet  of  hardwood  timber  grillage  was 
used  to  form  a  footing  for  the  granite  pier. 

The  wi)rk  already  described  was  performed  from 
the  time  oi)erations  started  in  July,  1915,  to  the  end  of 
the  same  \  ear. 

Pneumatic  Caissons. 

C'ouditious  at  the  site  made  it  necessary  to  build 
and  launch  the  cais.sons  on  the  iVlbert  side  of  the  river, 
although  this  was  on  the  wrong  side  for  ease  of  hand- 
ling material,  iilocking  was  set  up  and  the  caissons 
l)uilt  "side  on"  to  the  river,  one  caisson  behind  the 
other,  but  both  within  reach  of  one  derrick  and  the 
cable-way. 

The  responsibilil}'  for  the  design  of  the  caissons 
was  entireh-  in  the  hands  of  the  contractors,  except  for 
the  outside  dimensions.  Further,  the  engineer's  re- 
ipiirements,  that  no.  concrete  be  deposited  through 
water,  in  addition  to  the  launching  and  holding  pro- 
blems, presented  a  set  of  conditions  none  too  eas^-  of 
solution.  To  fulfil  the  first  requirement,  the  caisson 
was  divided  into  three  parts,  with  two  water-tight 
bulkheads,  so  that  aiiy  one  C(jmpartment  could  be 
l)umped  out  and  concrete  deposited  in  the  dry  space 
lUu-iug-  low  tide  periods.  This  shortened  the  time  of 
pumping  and  i)ermitted  longer  time  for  concreting,  and 
also  reduced  the  buoyancy,  as  only  sufficient  weight 
was  necessary  to  overcome  the  displacement  of  the 
pumped-out  chamber  and  the  natural  buoyancy  of  the 
caisson. 

No.  1  caisson,  as  launched,  was  built  18  ft.  9  in.  high, 
with  1(S  in.  of  concrete  on  the  roof  of  the  air  chamber, 
floated  13  ft.  6  in.  deep,  and  weighed  370  tons.  At  the 
time  of  launching,  three-quarters  of  an  hour  before 
high  tide,  there  was  only  15  feet  of  water  available  at 
the  end  of  the  lauuchways.  The  intention  was  to 
launch  early  enough  before  high  water  to  permit  the 
caisson  to  be  towed  to  place  and  the  moorings  secured 
before  the  turn  of  the  tide,  then  to  place  enough  timber 
on  the  top  of  the  caisson  so  that  wdien  sunk  in  place 
the  top  of  the  caisson  would  be  above  low  water.  In- 
tentions are  not  always  carried  out,  and  it  proved  so  in 
this  case,  for  the  launching  was  not  successful.  The 
caisson  slid  off  the  ways  sideways  just  after  starting. 
However,  after  jacking  up,  the  above  programme  was 
followed.  The  caisson  was  launched  successfully, 
towed  across  the  river,  moored,  and  several  courses  of 
timber  placed.  The  moorings  held  through  one  ebb 
and  one  fiood  tide,  but  parted  at  about  half  ebb  the 
second  day.  Owing  to  the  first  attempt  at  launching 
having  proved  unsuccessful,  the  second  launching  was 
thrown  forward  into  a  period  of  the  highest  spring- 
tides, when  the  velocity  of  current  was  greatest.  How- 
ever, since  the  current  at  the  location  of  No.  1  pier 
from  our  observations  had  never  shown  as  much  velo- 
city as  at  No.  2  pier,  on  which  all  the  calculations  were 
based,  it  was  decided  to  proceed  with  the  placing  of  the 
caisson.  The  first  tide  having  been  passed  through 
without  any  trouble  developing,  it  was  thought  all  dan- 
ger was  past.  On  the  second  ebb  tide,  however,  after 
the  heaviest  run  had  appeared  to  be  over,  a  species  of 
tidal  wave  occurred,  which  was  deflected  straight 
across  the  river,  when  it  reached  the  old  piers  and 
caught  the  caisson  broadside  on  wath  a  heavy^  surge, 
parted  the  breast-lines,  then  snapped  the  heavy  moor- 
ing cables  like  pipestems.  The  men  on  the  caisson 
jumped  for  their  lives  to  the  scows  moored  alongside, 
then  to  the  boats,  and  followed  the  wreck  down  stream. 
1"he  caisson  grounded  on  a  mud  flat  about  six  hundred 
feet  below  the  bridge  and  partially  rolled  over,  enough 
to  expose  one  cutting  edge  at  low  tide.    Here  she  lay 
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the  sand  scouring  until  she  had  enough  bearing  to 
carry,  but  resting  in  a  hole  in  the  sand  eighteen  feet 
deep,  and  sand  banked  up  to  the  water's  edge  Avithin 
thirty  feet  of  the  caisson.  How,  after  rolling  over  sev- 
eral times,  she  was  finally  Hoated  and  brought  back  to 
place,  might  be  interesting,  but  the  author  can  assure 
you  it  was  just  a  succession  of  difficulties,  not  the  least 
of  which  was  the  continued  rainy  weather.  Simply,  it 
consisted  of  righting  the  caisson  and  holding-  until  she 
could  be  pumped  out  and  nursed  into  a  convenient 
place  for  handling. 

Caisson  Design. 

In  view  of  the  fact  that  the  probabilities  were  that 
the  bearing  under  the  cutting  edge  would  be  very  un- 
even, and  that  the  caissons  would  be  subjected  to  very 
severe  conditions,  it  was  decided  to  make  the  design 
very  rigid— much  more  than  the  known  stresses  would 
warrant.  That  this  decision  was  prudent  it  mav  be 
mentioned  that  the  one  caisson  which  went  adrift'  and 
was  tossed  around  on  the  mud  flats  was  in  perfect  con- 
dition when  finally  placed  in  position.  The  only  dam- 
age was  the  breaking  of  the  12  x  12  cross-struts  inside 
the  air  chamber ;  these  were  readily  renewed  after  air 
had  been  applied. 

Starting  from  the  bottom  of  the  caisson,  we  first 
find  a  9  in.  x  5/g  in.  flat  plate  bolted  to  the  lower  timbers 


Caisson  being  launched 


and  forming  a  shoe  for  the  cutting  edge,  which  \va> 
formed  out  of  an  8  x  16  hardwood  timber,  bevelled  oft' 
on  the  inside.  On  this  were  laid  the  12.x  12  hard  jnne 
timbers,  forming  the  outer  wall  of  the  air  chamber. 
The  inner  wall  consisted  of  12  x  12  vertical  timbers, 
securely  screw  and  drift-bolted  to  the  outer  timber  with 
1-in.  iron  in  all  cases,  and  large  plate  washers  under 
both  head  and  nut.  Every  fourth  vertical  timber 
passed  up  through  the  roof  and  continued  well  up  to 
low  water  elevation  on  the  inside  of  the  cofferdam,  as 
we  shall  call  the  portion  of  the  caisson  above  the  roof 
of  the  air  chamber.  By  means  of  1-in.  screw  bolts  every 
two  feet  into  the  outer  walls,  this  upright  timber  in- 
creased the  rigidity  and  further  prevented  the  tendency 
of  the  various  timbers  to  pull  apart  under  displacement 
when  the  cofferdam  was  pumped  out. 

The  roof  of  the  air  chamber  consisted  of  two  tiers 
of  12  X  12  hard  pine  timbers,  placed  transversely  and 
with  staggered  joints.  Great  care  was  observed  in 
securing  tight  joints  everywhere,  but  more  especially 
when  the  verticals  passed  through  this  roof,  since  there 
was  the  greatest  danger  of  air  leakage  when  under 
pressure.  Heavy  single-ply  roofing  paper  was  laid  be- 
tween the  two  tiers  of  the  roof,  and  all  joints  well 


pitched,  as  a  further  precaution  against  leakage.  Each 
roof  timber  was  side-bolted  to  its  neighbor  with  three 
1-in.  drift  bolts. 

Eighteen  inches  of  1:2:4  concrete,  reinforced  with 
1-in.  rods  spaced  12  in.  apart,  both  longitudinally  and 
transversely,  was  poured  on  top  of  the  timbej-  roof  for 
additional  strength  and  incidentally  to  further  prevent 
air  leakage.  Another  very  important  feature  of  this 
concrete  roof  was  that  it  served  the  purpose  of  keeping 
the  centre  of  gravity  as  low  as  possible,  resulting-  in 
greater  stability  while  afloat. 

The  weak  point  in  a  caisson  is  the  j  miction  of  the 
air  chamber  with  the  cofferdam  above  the  roof.  We 
consider  that  the  method  adopted  streng^thened  our 
work  very  materiall}^  This  consists  in  a  12  x  12  wal- 
ing timber  immediately  under  the  roof  and  another  on 
top  of  the  concrete  roof,  bolted  every  two  feet  in  each 
direction. 

Six  12  X  12  hard  pine  struts  were  placed  inside  the 
working  chamber  as  close  to  the  cutting  edge  as  feas- 
ible to  resist  the  inward  pressure,  and  six  1^-in.  rods, 
used  to  resist  any  possible  outward  pressure.  In  ordin- 
ary cases  these  rods  are  of  doubtful  value,  but  may 
have  been  of  some  benefit  in  the  case  of  the  caisson 
which  went  adrift. 

Heavy  roofing  paper  was  placed  between  the  two 
tiers  of  timber  in  the  side  walls  of  the  air  chamber,  as 
well  as  in  the  roof,  to  prevent  air  leakage. 

The  air  chamber  was  sheathed  inside  and  outside 
and  on  the  bottom  of  the  roof  with  3-in.  planed  hard- 
wood sheathing,  with  caulked  joints.  Two  threads  of 
oakum  were  driven  in  all  joints  in  the  air  chamber,  and 
well  pitched.  All  horizontal  timbers  were  drift-bolted 
with  1-in.  drift  bolts  20  in.  long,  every  four  feet. 

The  coft'erdam  consisted  of  a  single  wall  of  12  x  12 
limber  hard  pine  or  yellow  birch,  half  dovetailed  at 
corners,  and  drift-bolted  every  four  feet.  Six  sets  of 
12  X  12  timbers  served  as  transverse  ties  for  the  outer 
walls,  the  ends  being  dovetailed  in,  and  one  set  of  longi- 
tudinals served  the  same  purpose.  At  intersections 
these  ties  were  screw-bolted  together. 

The  coft'erdam  was  divided  into  three  compartments 
for  convenience  in  pumping,  as  previously  explained, 
iioth  below  and  above  the  bulkheads  the  concrete  was 
poured  in  a  monolithic  mass.  The  walls  of  each  com- 
partment were  pierced  with  four  4-in.  holes,  through 
which  was  passed  a  4-in.  pipe  with  an  elbow  and  seven 
foot  length  of  pipe  on  the  inside  of  the  caisson,  form- 
ing a  swinging  joint  to  control  the  inlet  of  water  for 
slowly  flooding  the  caisson  after  concreting  when  each 
tide's  work  was  completed.  This  stopped  the  green 
concrete  from  scouring  when  the  incoming  tide  boiled 
over  from  the  top  of  the  coft'erdam. 

The  air  chamber  roof  was  pierced  with  three  36-in. 
shafts,  one  being  a  man-shaft,  located  in  the  centre  of 
the  caisson  ;  the  other  two  for  material,  one  at  each 
end  and  spaced  to  handle  material  with  a  minimum  of 
handling. 

Air  was  sup|)lied  through  two  4-in.  pi])es  located  at 
opposite  ends  of  the  caisson.  Two  more  4-in.  pipes 
through  the  roof  were  used  as  blowpipes  for  bhnving 
water  and  sand  from  the  air  chamber.  A  1-in.  whistle 
pipe  was  used  at  each  material  shaft,  for  signalling 
purposes.  Two  lyi-'^^-  pipes  were  installed  for  supply- 
ing fresh  water  to  the  air  chamber,  but  were  not  used 
for  this  purpose.  14iey,  however,  served  for  supplying 
compressed  air  for  pneumatic  drills  used  in  drilling 
boulders.  Electric  lights  were  used  on  removable  leads 
run  through  the  man-shaft,  but  were  removed  at  the 
end  of  each  low-tide  shaft. 
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Launching 

Both  caissons  wore  launched  siilcw  ax  s  ahmit  tlu  ci 
i|iiartt'rs  of  an  hour  before  hii^h  water.  I'om  12  \  12 
lannchwavs  were  used,  set  at  a  slope  of  one  in  icn. 
Hail  the  slope  of  the  belich  warranted  it.  a  lesser  slope 
w»)uld  have  been  better.  l'\>nr  12  x  12  running-ways 
were  placed  under  the  caisson,  resting  on  llu-  launch- 
way  ;  each  running-way  had  a  6  x  12  l)i)ard  bolted  on 
li»r  a  yuide.  All  four  running  ways  were  roped  fast  to 
the  launch wav  at  the  shore  side  of  tlu'  caisson  and 
ropes  cut  sinnillaneously  when  readx  in  launch.  In 
nrder  to  check  one  end  going  faster  than  the  other, 
timber  dogs  were  useil.  with  one  eiul  made  fast  to  the 
rumiing-wa^-  and  the  other  rcad\  to  drive  intcj  the 
launchwav  should  one  end  of  the  caisson  start  before 
the  other.  In  addition,  a  lour-part  rope  tackle  was 
used  at  each  end.  with  the  eiul  passing  round  a  snub- 
bing post.  With  these  preventatives  and  a  crew  trained 
to  work  together  there  aiii^eared  to  be  no  difficulty  in 
getting  the  caisson  started  properly,  but  after  taking 
water  and  before  becoming  water-borne  the  caisson  in 
twi>  cases  gradually  swung  off  the  ways  up-river-in  the 
direction  of  the  river  current,  indicating  that  the  slight 
current  exerted  enough  pressure  to  make  the  launching 
a  failure.  Had  launching  been  attempted  at  high  tide, 
still  water,  there  seems  no  reason  to  doubt  its  success, 
but  as  there  is  only  about  twenty  minutes  of  still 
water,  no  time  would  have  remained  to  tow  and  moor. 
In  one  case  the  caisson,  after  dropping  oft"  the  running 
wavs.  became  water-borne  a  sufficient  time  before  high 
water  to  tow  it  across  to  place  and  secure  the  moor- 
ings, but  in  the  other  case  it  was  necessary  to  wait  a 
few  davs  for  a  high  tide  enough  to  float.  Tallow  was 
used  on  the  launcinvays  as  a  lubricant.  The  outer  ends 
of  the  running-ways  were  weighted  with  rails  to  clear 
them  from  the  caisson  when  afloat.  . 

Towing 

A  35-ton  dinkey,  used  in  switching  operations,  was 
used  to  tow  the  caisson  to  position.  A  l>^-in.  steel  cable 
1.600  ft.  long,  was  stretched  across  the  river  previous 
to  launching,  passing  through  a  heavy  snatch  block  on 
a  scow,  which  carried  the  permanent  moorings.  The 
slack  of  the  cable  was  kept  off  the  bottom  of  the  river 
bv  passing  over  another  scow.  After  launching,  the 
cable  was'attached  to  the  caisson,  and  the  dinkey  starr- 
ed towing,  until  the  caisson  was  brought  into  position 
alongside  the  mooring  scow,  where  the  moorings  were 
qnickly  transferred  from  the  scow  to  the  caisson. 

Moorings 

The  formulae  used  in  calculating  the  moorings  was: 
P= WK  VV2g,  where  : 

W  equals  weight  of  water  per  cubic  foot — 65. 

K  equals  constant  (1.47  for  square-ended  caisson). 

V  equals  current  in  miles  per  hour. 

P  equal's  pressure  in  pounds  per  square  foot  ex- 
posed surface  normal  to  the  current. 

Current  records  taken  with  a  ship's  log  showed  a 
velocity  of  9  knots  per  hour  at  spring  tides  and  6  knots 
per  hour  on  neaps.  These  calculations  showed  a  maxi- 
mum strain  of  26  tons  had  to  be  taken  care  of  in  moor- 
ings and  two  \%-in.  wire  cables  were  used  up  river, 
one  attached  to  a  rock-filled  crib  in  the  river  and  the 
other  to  a  dead-man  on  shore.  The  down  stream  moor- 
ing was  a  single  \%-'\n.  wire  cable  from  a  rock-filled 
crib  in  the  river,  and  a  second  \%-m.  cable  fastened 
around  the  old  pier  adjacent  to  the  final  position  for 
the  caisson.  A  socket  was  attached  to  the  end  of  each 
cable,  and  to  this  a  five-part  tackle  of  ^-in.  wire  cable 


was  hitched,  running  through  14-in.  diamond  blocks, 
the  free  end  passing  around  one  of  the  cross-timbers 
inside  the  caisson,  where  it  could  readily  be  payed  out. 

All  upstream  moorings  were  carried  to  a  bridle  fas- 
tened in  the  end  of  the  caisson.  The  bridle  consisted 
of  four  Ij/s-iu.  wire  cables  fastened  at  one  end  through 
IK'-'U-  eye  bolts  into  the  caisson,  and  all  hitched  to- 
gether to  a  common  shackle  at  the  other  end.  In  addi- 
tion to  up  and  down-stream  moorings,  four  breast-lines 
were  used  at  each  corner  of  the  caisson,  consisting  of 
four  parts  of  4-in.  circumference  rope  through  double 
blocks  for  adjusting  the  position  sideways.  A  frame- 
work was  built  out  from  the  old  wooden  pier  on  the 
line  of  the  new  pier,  to  which  the  caisson  was  breasted 
hard  and  used  as  a  guide  in  sinking. 

Sinking 

An  endeavor  was  made  to  level  the  pier  sites  by 
blasting  out  high  spots  and  filling  low  spots  with  small 
stone,  but  was  not  attended  with  any  great  degree  of 
success  on  account  of  the  scouring  action  of  the  cur- 
rent. Soundings  taken  at  No.  1  pier  showed  hard  and 
soft  spots  alternately,  and  when  the  caisson  was  finally 
sunk,  it  was  out  of  level  as  much  as  three  feet  and 
l^earing  very  unevenly.    A  diver  was  sent  down  to  try 


Caisson  under  air  pressure  during  sinlting  operations 

and  obtain  a  more  even  bearing  under  the  caisson,  but 
very  little  success  attended  these  efforts.  Meanwhile 
pumping  out  and  concreting  was  proceeded  with,  until 
sufficient  weight  had  been  put  on  to  keep  the  caisson 
from  floating  when  under  enough  pressure  to  enable 
the  sand-hogs  to  go  to  work  levelling'  up.  The  locks 
were  installed  and  eight  pounds  of  air  pressure  put  on 
at  low  tide,  driving  out  the  water  from  the  air  chamber 
and  enabling  the  man  to  start  work.  The  entire  upper 
end  of  the  caisson  was  found  open  to  the  action  of  the 
tide,  the  opening  being  as  much  as  three  feet.  After 
finally  getting  the  caisson  on  a  fairl)'  even  keel,  con- 
creting the  top  was  proceeded  with,  until  the  right 
elevation  was  reached  to  correspond  with  the  diamond 
drill  borings.  Two  courses  of  granite  were  added, 
after  which  old  car  wheels  were  used  for  additional 
ballast.  These  were  used  instead  of  blocks  of  granite 
which  were  to  be  used  in  erecting  the  shaft  of  the  pier, 
on  account  of  their  greater  specific  gravity,  reducing 
the  top-heaviness  of  the  caisson.  Even  at  that,  it  was 
necessary  to  pile  up  car  wheels  to  a  height  of  over 
twelve  feet,  and  to  indicate  how  little  excess  weight 
there  was  may  be  mentioned  the  fact  that  it  was  neces- 
sary to  reduce  the  air  pressure  eight  to  ten  pounds, 
even  after  the  cutting  edge  was  cleared,  befoi'e  the 
caisson  would  sink.    Skin  friction  was  found  to  run 
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somewhat  over  500  pounds  per  square  foot,  the  nature 
of  the  strata  being-  largely  fine  sand.  As  a  precaution 
against  overturning  two  1/^-in.  wire  cables  were  used 
as  a  strap  around  the  caisson  to  the  old  pier. 

It  is  in  order  to  state  that  the  air  work  was  only 
carried  on  at  low  tide  periods.  Air  was  turned  on  while 
the  tide  had  still  six  feet  to  fall,  and  the  men  were 
called  out  on  the  arrival  of  the  bore,  permitting  six 
hours'  work  each  tide. 

This  decision  as  to  low-tide  work  was  due  to  the 
narrowness  of  the  caisson  compared  to  its  height.  No. 
1  caisson  being  only  18  ft.  wide  and  the  height  from 
the  natural  ground  surface  of  the  river  bottom  to  liigh 
water  was  50  ft.,  the  distance  from  ledge  rock  as  found 
at  No.  1  to  high  water  was  77  ft.  Car  wheel  ballast  to 
withstand  the  air  pressure  for  working  at  any  stage  of 
the  tide  would  have  reached  well  above  high-tide  mark 
and  made  the  caisson  verv  top-heavy  and  in  great  dan- 
ger of  of  overturning  in  the  heavy  broadside  current 
which  prevailed  at  No.  1. 

No  difficulty  was  experienced  in  quickly  blowing 
the  water  out  of  the  air  chamber  with  air  pressure, 
until  a  heavy  strata  of  clay  was  reached,  which  effec- 
tively sealed  it,  after  which  it  was  necessary  to  use 
the  blowpipes  to  remove  the  water. 

One  of  the  many  difficulties  encountered,  and  which 
caused  serious  delay,  was  the  entrance  of  quicksand 
into  the  air  chamber  on  spring  tides.  This  sand  car- 
ried up  on  the  flood  tide,  filtered  through  as  much  as 
20  feet  of  cover  before  getting  under  the  cutting  edge, 
and  would  often  fill  the  air  chamber  to  within  18  inches 
of  the  roof.  No  means  was  ever  found  of  wholly  get- 
ting rid  of  this  trouble ;  it  would  graduall}^  disappear 
after  the  high  spring  tides  were  over,  but  since  these 
high  tides  reappear  at  both  full  and  new  moon  periods, 
it  can  readily  be  understood  what  a  discouraging  fea- 
ture it  was.  The  average  rate  per  day  of  sinking  No.  1 
and  No.  2  caissons  was  6  and  4.7  inches  respectively. 

The  slow  progress  in  sinking  No.  2  was  accounted 
for  by  the  fact  that  the  material  was  boulders  of  all 
sizes,  embedded  in  sand  and  clay.  It  was  necessary 
to  shoot  these  boulders  constantly  to  clear  them  from 
beneath  the  cutting  edge  and  to  cut  them  down  small 
enough  to  pass  through  the  locks.  No  serious  diffi- 
culties were  encountered  in  sealing  the  air  chambers. 

There  were  no  fatalities  in  this  caisson  work,  and, 
in  fact,  throughout  the  entire  work — a  rather  remark- 
able showing  on  a  dangerous  river.  There  were  sev- 
eral cases  of  "bends,"  in  which  it  was  necessary  to 
resort  to  the  hospital  lock.  The  air  supply  was  ample 
for  the  work,  although  on  a  few  occasions  both  ma- 
chines were  operating  at  capacity. 

After  the  sealing  up  of  the  caisson  on  solid  rock 
the  car  wheel  ballast  was  removed,  the  top  of  the  con- 
crete cleaned  off,  levelled  up  to  a  uniform  bearing  at 
elevation  39.25,  and  the  granite  shaft  started.  Pump- 
ing operations  were,  of  course,  necessary  each  tide, 
since  the  granite  footing  course  was  2  ft.  9  in.  below 
dead  low  tide,  and  progress  was  slow.  Only  a  small 
section  could  be  attempted  each  tide  on  account  of  the 
short  time  available  and  the  enormous  amount  of 
cleaning.  Granite  was  laid  in  each  section  and  hearted 
up  with  1 :3  :6  concrete.  There  was  315  cubic  yards  of 
granite  facing  and  300  cubic  yards  of  concrete  hearting 
to  each  shaft.  For  protecting  the  green  concrete 
against  scour,  wooden  shutters  were  used  in  sections, 
secured  with  rods  down  the  side  of  the  granite  shaft 
to  the  timber  caisson.  The  heavy  current  was  very 
severe  on  these  shutters  frequently  upenduig  them  and 
breaking  them  in  pieces  wherever  the  slightest  open- 


ing appeared,  allowing  the  tide  to  get  under  them. 
This  scheme,  however,  was  the  most  successful  for 
preventing  scour  of  any  used. 

The  above  piers  were  built  for  the  New  Brunswick 
Government  by  Mr.  A.  R.  Wetmore,  provincial  engi- 
neer ;  Mr.  R.  A.  Malloy,  assistant  engineer  on  the 
work. 

The  contractors  were  Engineers  and  Contractors, 
Ltd.,  Mr.  E.  R.  Reid.  president,  and  tlie  author  chief 
engineer. 


Advance  Planning  and  Time  Schedules 

(Continued  from  page  179) 

to  a  recently-completed  factory,  was  published  in  ad- 
vance, so  confident  were  the  contractors  that  its  plan 
could  be  carried  out.  In  the  progress  schedule  are  listed 
all  the  numerous  detailed  operations  essential  to  the 
construction  of  the  building  and  the  dates  upon  which 
work  is  to  start  and  cease  in  order  to  secure  progress 
along  the  desired  lines.  The  schedule  is  prepared  after 
a  complete  study  of  the  specific  building,  taking  into 
consideration  its  size,  location,  character,  special  re- 
(|uirements,  equipment,  principal  features  of  design 
and  construction,  and  a  thorough  study  of  the  labor 
and  material  market.  It  thus  becomes  the  backbone  of 
the  job,  and  furnishes  a  standard  to  which  both  the 
outside  and  inside  forces  endeavor  to  conform  as  close- 
ly as  possible.  Whenever  developments  arise  that 
materially  change  conditions,  corresponding  revision 
of  the  schedule  is  made. 

Schedule  of  Materials  for  Purchase. 

In  order  to  insure  proper  delivery  of  all  supplies  re- 
cniired  for  construction,  a  schedule  of  materials  for  pur- 
cliase  is  drawn  up,  in  which  are  classified  the  quanti- 
ties taken  from  the  design  and  required  by  the  bills  of 
material,  in  alphabetical  order,  according  to  their  com- 
mercial character.  Detailed  lists  corresponding  with 
the  subject  supplement  this  schedule,  of  course.  In 
this  table  are  enumerated  all  the  materials,  supplies, 
and  equipment  that  are  required  for  the  building's  erec- 
tion and  for  the  installation  of  such  service  as  may  be 
included  in  the  contract.  The  table  gives  complete  in- 
tonnacion  as  to  the  purchaser  of  the  materials  listed 
therein,  the  dates  upon  which  they  must  be  supplied, 
and  any  other  detailed  inforhiation  in  regard  to  deliv- 
ery, etc.  From  the  information  contained  in  this  sched- 
ule timely  action  can  be  taken  to  prevent  delay  in  de- 
livery. By  the  use  of  this  system  a  large  number  of 
jobs  can  be  very  rapidly  reviewed  in  the  main  office,  so 
that  the  general  superintendent  and  principal  officials 
can  determine  at  a  glance  whether  the  work  is  in  a  sat- 
isfactory conditiQu,  and,  if  not,  what  portions  of  it  re- 
quire special  attention.  • 

This  advance  preparation,  followed  by  careful  ap- 
plication of  the  system,  together  with  a  well-organized 
staff  of  experienced  superintendents,  engineers,  design- 
ers, inspectors,  and  estimators,  enables  this  company  to 
carry  out  large  contracts  rapidly,  accurately,  and  eco- 
nomically, in  a  manner  that  could  not  be  obtained 
without  such  special  control  of  operations. 

A  check  on  irregularities,  deficiencies,  and  exigen- 
cies was  afforded  by  this  preliminary  analysis  of  the 
work  and  its  arrangement  in  exact  sequence.  The  pro- 
gress of  the  work  is  thus  easily  and  accurately  con- 
trolled from  headquarters,  and  the  exact  condition  of 
affairs  can  l)e  determined  and  the  effect  of  unexpected 
contingencies  can  be  observed  from  the  reports  of  the 
men  on  the  job  by  comparison  with  the  predetermined 
progress  schedule . 
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Best  Practice  in  Road  Construction  and 
Maintenance  Discussed  at  American 
Road  Builders'  Convention 


(Concrete  Roads 


Bv  H.  Breed- 


K  ADl'.S  arc  still  tVcaU-d  clil'k  riiil  Iv  in  (lillci\nl 
^  sections  ot  the  ooiintry.    In  st)inc  ])hux's  .grades 
^  as  hi^h  as  8  per  cent. 'are  used,  under  certain 
coiulitions.   Grade  seems  to  he  limited  only  by 
ihc  ahilitv  of  tlie  wet  concrete  to  run  dnrini^  the  process 
of  construction,  hv  the  character  of  the  mix.  and  the 
kind  i>l  traffic  to  use  it.    Even  on  a  steep  i^radc  the  use 
of  a  coarse  sand  ])revents  the  road  from  beinj^  slippery, 
and  l)ri>omin<i-  of  the  surface  facilitates  the  traction 
jjold  of  all  classes  of  traffic.    Floating-  should  be  at  a 
minimum,  as  this  operation  brings  the  liner  i)articlcs 
to  the  surface,  which  gives  a  smooth  top. 

Width. 

iMir  two  lines  of  traffic  (in  a  concrete  road  18  feel 
should  be  the  minimum  width;  for  three  lines  24  feet. 
The  use  of  motor  vehicles  is  steadily  increasing  ;  they 
are  being-  built  wider  and  wider.  Hence  they  require 
pavements  where  \  ehicles  at  least  90  inches  wide  can 
constantlv  and  comfortably  pass  one  another.  Eigh- 
teen feet  is  probably  the  narrowest  width  to  allow  this. 
Ivspecially  is  this  true  of  concrete  roads,  because  the 
transition  from  the  hard  concrete  surface  to  the  earth 
shoulder  and  back  again  becomes  really  dangerous  in 
some  soils  on  account  of  tlie  rut  that  traffic  usually 
wears  along-  the  joining-  line. 

Square-cornered  Edges. 
In  design  the  edge  of  the  concrete  slab  next  to  the 
shoulder  should  be  vertical  and  square  cornered.  Then 
if  it  becomes  necessary  to  reinforce  the  shoulder  with 
road  metal  a  good  joint  can  be  made ;  and,  more  im- 
portant still,  if  additional  widening  is  required,  it  can 
be  accomplished  with  a  longitudinal  joint  of  minimum 
size.  We  have  very  satisfactorily  widened  some  miles 
of  concrete  roads  built  in  accordance  with  this  design 
by  addin.g  four  feet  or  more  to  one  or  both  sides  of  the 
pavement. 

Where  the  soil  for  the  shr)uldcrs  is  unstable  we  are 
intrenching  it  with  crushed  stone  or  gravel  four  to  six 
inches  deep  and  one  and  one-half  to  three  feet  wide. 
Although  this  g-ives  good  results,  and  makes  for  addi- 
tional safety,  still,  if  much  traffic  must  be  turned  onto 
them,  the  maintenance  cost  of  these  stone  and  .gravel 
shoulders  is  so  high  as  to  justify  the  additional  first 
cost  of  a  wider  pavement. 

In  order  to  obviate  the  danger  of  accidents  on  our 
16-foot  roads  we  have  been  widening  or  mooning  out 
the  curves,  so  that  in  some  cases  for  those  of  small 
radius  at  the  centre  the  actual  curve  is  as  much  as  22 
to  24  feet  wide.  We  have  also  considered  it  good  prac- 
tice to  give  the  outside  of  these  curves  a  superelevation 
in  order  to  make  easier  the  steering  of  a  car,  to  lessen 
the  likelihood  of  skidding,  and  to  insure  greater  safety 
in  taking  these  curves  at  speed. 

Essentials  of  a  Good  Subgrade 
Cracking  of  a  concrete  pavement  is  due  generally 
to  the  unequal  settlement  of  a  poor  subgrade.    If  the 
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road  is  to  ])e  satisfactory  it  is  (jf  first  importance  that  a 
good  subgrade  be  secured.  These  we  consider  the 
essentials  of  a  good  subgrade  : 

1.  it  must  have  uniform  bearing  power.  If  an  old 
roadbed  is  to  be  used  it  must  be  scarified,  reshaped,  and 
rcrolled  for  the  entire  width  of  the  pavement,  remov- 
ing all  large  stone  to  a  depth  of  six  inches. 

2.  It  must  be  dry.  Ditches  should  be  low  enough 
to  take  away  the  water  from  under  the  pavement. 
With  unstable  soil  g^ood  results  can  be  secured  by  pro- 
viding sub-drains  and  spreading  a  layer  of  gravel — pre- 
ferably run-of-bank  gravel — over  the  subgrade  to  in- 
crease its  stability.  Material  used  for  this  purpose  must 
be  impervious  ;  if  it  is  porous  it  will  act  during  wet 
periods  as  a  reservoir,  wdiicli,  under  conditions  of  frost, 
will  break  the  pavement  proper. 

,3.  It  s'hould  have  metal  reinforcement  (a)  under 
\-erv  bad,  i.e.,  unequal  soil  conditions;  (b)  whenever 
tlic  supporting"  power  of  the  subgrade  changes,  as  from 
rcick  to  earth,  or  passing  over  a  trench. 

Our  experience  indicates  that  the  expense  of  rein- 
forcement is  not  justified  in  gravelly  or  sandy  soils 
where  good  natural  drainage  prevails. 

The  Mix. 

The  mix  should  be  proportioned  in  such  a  manner 
as  to  give  the  greatest  density.  With  our  requirements 
for  materials  we  have  found  that  the  proportions  of 
1:1^:3  most  nearly  do  this.  Our  specifications  pro- 
vide that  the  concrete  . shall  be  mixed  in  the  proportions 
of  one  voliuiie  of  cement  to  four  and  one-half  volumes 
of  sand  and  broken  stone  or  gravel,  and  the  proportions 
of  fine  and  coarse  aggregate  are  varied  slightly  as  a 
result  of  field  void  tests,  so  that  the  greatest  density  is 
obtained.  .Should  the  size  or  character  of  the  mater- 
ials change  there  would  be  a  corresponding  change  in 
the  proportioning  of  the  mixture. 

We  allow,  as  our  maximum  size,  atone  that  will 
pass  a  2^-inch  ring,  whereas  most  specifications  per- 
mit only  l^'^-iiich  stone  as  a  maximum.  This  maj' 
seem  radical,  but  our  reason  for  the  increase  in  size  is 
that  we  get  equally  as  good,  if  not  better,  results  from 
the  larger  stone,  and  at  a  cost  decidedl}'  lessened  bv 
our  using  more  nearly  the  product  of  the  crusher. 

Importance  of  Tests 

Tests  for  concrete  materials  have  never  been  given 
their  proper  consideration,  with  the  exception  of 
cement  which  has  been 'tested  with  all  the  finesse  of 
the  art  of  testing.  In  general  little,  if  anything,  has 
been  done  on  the  sands,  which  have  been  casuall}^  ac- 
cepted if  they  looked  good  or  had  ever  been  used  be- 
fore in  a  structure  that  would  stand  up.  As  for  the 
stone  or  gravel,  all  kinds  and  conditions  of  both  have 
been  used  with  practically  no  tests  at  all.  Our  work 
has  shown  that  if  we  are  to  omit  any  of  the  tests  we 
might  better  take  a  chance  with  the  cement. 

Engineering  skill  presupposes  judgment,  so  why 
not  inject  it  into  our  problems?  .A-fter  priming  our- 
selves with  theory,  let  us  apply  it  to  practice.  I.et  us 
make  field  tests  that  will  parallel  laborator}-  experi- 
ments ;  let  us  conduct  our  laboratories  in  such  a  wav 
that  their  value  may  be  significant  to  the  man  in  the 
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lield,  and  so  that  their  results  may  Ije  checked  up  by 
him.  Success  of  \vorl<  depends  upon  the  field  man ;  in 
every  case  his  personality  helps  determine  the  results. 
Put  him  in  line  with  your  tests,  practices,  etc.,  and  his 
interest  and  co-operation  will  show  most  profitabl}-  in 
the  work.  All  of  our  men,  from  the  ens^ineer  in  charge 
of  the  road  up,  are  instructed  in  all  the  tests  and  meth- 
ods of  inspection,  and  the}-  complete  them  on  every 
inspection  of  the  work. 

The  principal  tests  which  can  be  made  in  the  field 
accurately  enough  for  all  practical  purposes  are:  (Ij 
Gradation  tests  for  sand;  (2)  test  for  loam  and  silt  con- 
tent in  sand;  (3)  test  for  set;  (4j  tests  for  stone  and 
gravel. 

An  exact  subgrade  is  necessary  to  save  the  concrete 
that  would  be  wasted  in  evening  up  inequalities  in  the 
foundation.  The  extra  time  and  attention  spent  on 
getting  an  exact  subgrade  will  be  well  repaid. 

The  materials  should  be  placed  well  in  advance  of 
the  laying,  so  that  when  the  mixer  has  once  com- 
menced operations  the  work  may  be  continuous.  If  the 
road  is  being  constructed  of  imported  materials,  the 
use  of  a  stock  pile  to  prevent  shortage  will  materially 
reduce  the  loss  from  delays  in  operation. 

Equipment. 

Attention  should  be  given  to  the  .screed  or  strike 
board  or  template,  as  it  is  often  called.  This  should  be 
heavy  enough  to  screed  the  concrete  properly,  and  it 
should  be  cut  to  conform  to  the  crown  of  the  road.  It 
should  be  provided  with  handles  and  be  shod  with  a 
steel  angle-iron,  bent  to  the  shape  of  the  roadway. 
Wooden  floats  should  be  provided  for  doing  the  neces- 
sary floating,  and  the  float  to  be  used  at  a  joint  should 
be  split  in  such  a  manner  that  it  will  ride  over  the  joint 
smoothly  and  wiW  cover  an  area  of  at  least  one  foot  on 
either  side  of  the  joint.  Steel  forms,  while  more  costly 
than  those  of  wood,  are  far  more  economical  in  the  long 
run  and  pay  for  themselves  in  a  short  time. 

Measuring  barrows  should  be  of  such  a  type  that 
their  measurement  can  be  regulated  by  the  bolting  of 
boards  across  the  rear  part  of  the  barrows  to  make  the 
(|uantities  adjustable.  Forks  should  be  provided  for 
taking  the  stone  from  the  subgrade  in  order  to  elimin- 
ate the  dirt. 

The  concrete  road  presents  a  good  problem  for  the 
application  of  labor-saving  devices  in  the  handling  of 
materials,  and  many  different  installations  have  shown 
reasonable  cost  reductions.  The  industrial  railroad  has 
played  a  large  part  in  this. 


Mixer  in  Continuous  Operation 

An  ordinary  concrete  force  in  operation  on  a  16-foot 
road  is  comprised  of  from  32  to  35  men,  doing  all 
branches  of  the  work ;  and  it  is  quite  often  necessary 
to  rearrange  the  gang  so  that  the  best  results  may  be 
secured  in  keeping  the  mixer  in  continuous  operation. 

Suitable  measuring  tanks  should  be  provided  so 
that  the  amount  of  water  may  be  such  as  to  make  the 
separate  batches  of  the  same  consistency,  the  ideal 
consistency  of  concrete  being  such  that  it  will  just 
settle  and  will  not  run.  This  is  very  important,  as  the 
density  of  the  resulting  concrete  is  dependent  upon  it. 
If  too  wet  the  materials  will  run  on  the  grades. 

The  concrete  should  be  well  spaded  and  kept  high 
above  the  screed  or  strike  board  on  the  mixer  side. 
Tamping  should  not  be  allowed.  In  screeding,  the 
screed  should  be  slowly  pulled  back  and  forth,  advanc- 
ing it  slowly  with  each  operation.  When  approaching 
a  joint  the  screed  should  be  brought  up  to  the  joint  and 
carried  back  in  order  that  the  surface  may  be  uniform. 
No  more  floating  than  is  absolutely  necessary  should 
be  resorted  to,  as  the  primary  object  is  to  have  the  wear 
on  the  surface  taken  by  the  stone  and  not  by  the  thin 
mortar  la\  cr  jiroduced  by  floating. 

Joints  should  always  be  perpendicular  to  the  sur- 
face of  the  pavement.  If  they  are  not.  in  su])sequent 
ex])ansion  there  is  often  riding  of  the  slabs.  In  many 
instances  it  may  be  necessary  to  stifl:"en  up  the  consist- 
ency of  the  concrete  in  order  that  the  screeding  on 
grades  will  not  give  a  ridgy  effect.  If  possible,  all  work 
on  grades  of  over  4  per  cent,  should  be  worked  uj)  hill. 

Strength  Depends  on  Proper  Curing 

Curing  properly  is  as  necessary  as  good  construc- 
tion, for  upon  this  depends  to  a  large  extent  the 
strength  of  the  resulting  concrete.  Sprinkling  should 
be  commenced  as  soon  as  the  surface  will  not  pit,  and 
a  cover  of  two  inches  at  least  of  sand  or  loam  should  be 
spread  over  the  surface.  This  cover  should  be  kept 
saturated  with  water  for  ten  days.  Care  should  be 
taken,  however,  not  to  place  cover  until  the  concrete  is 
sufficiently  firm  to  withstand  the  impact  caused  by 
placing-.  Sprinkling  should  be  done  in  such  a  manner 
as  not  to  wash  the  cover  from  the  surface.  When  the 
temperature  gets  below  50  degrees  F.  in  the  middle  of 
the  day,  sprinkling  and  cover  may  be  omitted.  When 
concrete  is  laid  in  cold  weather  its  curing  period  should 
be  lengthened,  as  low  temperature  retards  its  gain  in 
strength.  Work  done  in  November  should  be  allowed 
to  cure  from  four  to  six  weeks. 


Earth  and  Gravel 

  By  R.  L. 

IN  our  frantic  efforts  to  develop  a  type  of  road  which 
will  carry  successfully  the  burden  cjf  an  ever-ni- 
•creasing  daily  tralific  of  thousands  of  motor  vehi- 
cles, and  to  economically  maintain  these  roads 
after  they  are  built,  we  are  apt  to  scorn,  or  at  least  to 
overlook,  the  problem  of  maintaining  the  humble  earth 
road.  The  proper  care  of  our  hard  surfaced  roads  is 
an  immense  problem,  but  a  still  greater  one  is  the 
maintenance  of  our  earth  roads,  which  still  constitute 
nearly  90  per  cent,  of  our  entire  road  mileage.  Not  all 
sections  of  the  country  have  improved  roads,  but  there 
is  no  community  so  small  or  sojarge,  so  poor  or  so 
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Road  Maintenance 

Morrison*   

rich  that  it  is  not  confronted  with  the  problem  of  get- 
ting the  best  possible  service  from  the  earth  road. 

Hardness  and  Smoothness  to  be  Obtained 

All  earth  road  is  a  fairly  good  road  if  it  is  hard  and 
smooth,  and  this  is  the  object  to  be  attained  by  proper 
maintenance.  In  the  case  of  an  earth  road,  mainten- 
ance should  be  taken  into  consideration  before  con- 
struction begins,  for  the  difference  between  good  and 
1)ad  construction  is  uiainh-  a  matter  of  the  resulting 
efl'ect  upon  maintenance.  A  road  can  never  be  kept 
hard  and  smooth  if  it  is  so  poorly  located  that  all  the 
surrounding  land  drains  into  it,  or  if  the  waterways  are 
so  small  that  thev  do  not  carry  the  water  properly.  In 
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fact,  a  properlv  constructed  earth  road  iisnalK  iiuaiis 
dimply  a  well-drained  road. 

The  first  maintenance  operation  -lioiild  iisiiall\ 
Consist  i>t  shapini;  up  the  road  with  a  j^radcr,  and,  uiuU  i 
ordinary  conditions,  this  sln^)uld  Ik-  done  once  or  twice 
u  year.  I'utlini;  should  usually  beLjin  at  ihe  sides,  and 
if  the  roadside  is  covered  witli  .sod  and  weeds  the  blade 
should  be  set  on  the  first  round  in  such  a  way  ilial  tbi^ 
material  will  be  scrai)ed  into  the  ditches  instead  of  onto 
the  road.  It  can  then  be  removed  with  shovels.  Some- 
times the  entire  road  surface  is  ci>vered  with  worn-onl 
material  mi.xed  with  dead  leaves,  manure,  eic,  and  in 
that  case  this  layu'r  of  worthless  material  should  fu  st  be 
scra|)ed  into  the  ditches,  or  else  into  windrows,  and 
then  carried  away  in  wajjons.  Such  detritus  not  only 
makes  a  poor  toiu\  surface,  but  it  washes  to  llie  sides 
and  hastens  the  j^rowth  of  sod  and  weeds,  which  seri- 
ously interfere  with  proper  crown  drainage. 

A  comnuui  mistake  is  \o  make  the  width  between 
ditches  too  i^reat.  A  width  of  from  1()  to  24  feet  is  usu- 
ally sufficient,  antl  uimecessary  width  means  addi- 
tional expense  for  maintenance.  If  the  roadway  ha.s 
been  made  too  wide  in  the  first  i)lace,  new  ditches 
should  be  made  nearer  together. 

Grader  Operations 

In  shaping-  up  the  road  with  a  grader  some  opera- 
tors begin  at  the  sides  and  use  the  entire  width  of  the 
blade,  if  possible,  the  blade  being  set  almost  at  right 
angles  with  the  centre  line  of  the  road,  so  that  enough 
material  is  carried  along  to  fill  up  the  ruts  and  holes. 
C)ther  operators  begin  just  outside  of  the  wheel  track 
and  work  toward  the  side,  instead  of  beginning  at  the 
sides  and  moving  a  constantly  increasing  mass  of 
earth.  Instead  of  using  tlie  entire  width  of  the  blade, 
they  raise  the  heel,  thus  allowing  the  earth  to  pass 
under  the  heel  of  the  blade.  This  tends  to  break  up 
clods  and  puddle  the  material.  Which  ever  method  is 
used,  enough  material  is  moved  toward  the  centre  at 
each  round  to  build  up  a  proper  crown,  but  it  must  be 
remembered  that  a  crown  of  one  inch  to  the  foot  is 
sufficient.  It  should  not  be  made  any  steeper,  as  a 
steep  crown  forces  all  traffic  to  follow  in  the  same 
tracks,  which  rapidly  forms  ruts.  Distributing  the 
traffic  over  the  surface  helps  to  save  the  road. 

The  proper  use  of  a  road  drag  is  so  generally  un- 
derstf)od  that  it  is  hardly  necessary  to  discuss  it.  It 
may  be  well  to  state,  however,  that  wonderfully  effi- 
cient as  it  is,  the  road  drag  is  endowed  with  neither 
brains  nor  judgment,  and  if  these  are  not  possessed  by 
the  operator,  good  results  can  hardly  be  expected. 
Often  the  drag  is  used  at  the  wrong  time,  or  in  the 
wrong  way,  or  only  once  or  twice  when  it  should  be 
used  many  times.  Too  many  drivers  seem  to  think 
that  their  only  duty  is  to  keep  the  team  moving,  and 
the  almost  pathetic  sight  of  a  split-log  drag  stirring 
up  clouds  of  dust  on  a  perfectly  dry  road  is  occasion- 
ally encountered.  After  it  has  been  operated  in  this 
fashion  for  a  while  the  drag  is  very  likely  to  be  seen  at 
the  side  of  the  road,  somewhere,  with  tall  weeds  grow- 
ing around  it  and  between  the  logs,  while  the  local  offi- 
cials assert  that  they  have  tried  dragging  and  foimd 
that  it  is  not  worth  while. 

Maintenance  on  Gravel  Roads 

The  gravel  road  probably  ranks  next  to  the  earth 
road  in  total  mileage.  On  many  trunk  highways,  of 
course,  a  gravel  surface  would  be  entirely  unsatisfac- 
tory, but  we  must  not  overlook  the  fact  that  on  roads 
carrying  comparatively  light  traffic  the  annual  interest 


C()sl  of  a  more  substantial  pavement  may  exceed  the 
maintenance  cost  of  gravel. 

riie  greatest  amount  of  maintenance  work  is  re- 
ipiired  during  the  first  few  months  after  the  road  has 
l)een  built,  before  it  has  become  thoroughly  compacted 
and  settled  by  traffic.  The  surface  is  likely  to  become 
badlv  cut  up  in  wet  weather  and  to  ravel  in  dry  weath- 
er. The  first  condition  is  most  likely  to  occur  if  there 
is  too  much  clay  in  the  gravel,  and  the  second  if  there 
is  too  little  clay.  During  this  time  a  road  grader  is 
nsnalh-  the  best  tool  to  use,  as  the  blade  will  cut  off 
high  si)ots,  fill  up  hollows,  and  keep  the  crown  shaped 
up  more  effect i\el\'  than  a  drag.  Jf  the  gravel  con- 
tains a  great  excess  of  clay  it  will  be  necessary  to  add 
a  thin  layer  of  sand-gravel  free  from  clay.  If,  on  the 
other  hand,  the  gravel  does  not  contain  sufficient  cla}- 
to  properly  bind  the  surface,  a  layer  of  clay  may  be 
added  and  harrowed  into  the  gravel.  Usually  from 
10  to  20  per  cent,  gf  clay  makes  a  satisfactory  binder. 

Scraping  or  dragging  should  be  done  immediately- 
after  a  rain,  while  the  road  is  soft  enough  to  be  worked. 
A  scraper  has  some  effect  upon  a  dry  road,  especially 
where  the  gravel  is  displaced  through  lack  of  suffi- 
cient binder,  but  a  drag  should  always  be  used  when 
the  road  is  wet.  At  first  the  scraping  or  dragging 
should  be  done  after  every  rain,  and  scraping  may  be 
necessary  between  rains,  but  as  the  road  becomes  com- 
pacted by  traffic  ths  work  need  not  be  done  so  often. 
After  the  first  few  months  a  drag  will  be  as  effective 
as  a  scraper,  but  the  cutting  edges  of  the  drag  should 
be  protected  by  iron  over  their  entire  length. 

Although  the  drag  will  keep  the  surface  smooth 
and  fill  up  small  depressions,  it  is  usually  necessary  to 
do  more  or  less  patching.  The  patrolman  can  go  over 
his  road  during  or  just  after  a  rain  and  locate  the  de- 
pressions by  the  standing  water.  If  there  is  any  mud 
in  the  hole  it  should  be  carefully  cleaned  out  and  the 
bottom  should  be  loosened  up  with  a  pick.  Unless  the 
road  is  wet,  the  hole  should  be  thoroughly  sprinkled 
before  it  is  filled.  The  loosening  and  sprinkling  will 
insure  a  bond  between  the  old  and  the  new  material. 

Rolling  Adds  to  Life 

When  the  surfacing  becomes  so  badly  worn  that 
patching  is  no  longer  sufficient,  the  road  must  be 
entirely  resurfaced.  This  work  can  best  be  done  in  the 
spring,  when  the  road  is  comparatively  soft.  All  vege- 
table matter  and  other  refuse  should  first  be  removed 
from  the  road  surface,  and  then  the  old  gravel  should 
be  scarified  and  reshaped  before  the  layer  of  new  ma- 
terial is  put  on.  Before  the  new  gravel  is  put  on,  the 
old  surface  should  be  well  sprinkled  to  insure  a  good 
bond  with  the  new  gravel,  and,  if  possible,  it  should 
also  be  rolled.  The  new  material,  similar  to  the  top 
layer  of  a  new  road,  is  then  put  on,  shaped,  and,  if  pos- 
sible, rolled.  The  surface  should  be  kept  smooth  with 
a  scraper  or  drag  until  it  is  well  compacted. 

It  will  add  to  the  life  of  a  gravel  road  to  roll  it  every 
s])ring,  whether  extensive  repairs  are  made  or  not,  and 
it  is  also  a  good  plan  to  roll  it  after  the  first  rains  in 
the  fall.  The  rolling  should  be  done  when  the  road  is 
fairly  soft,  but  not  while  water  is  standing  upon  it. 

The  dragging  and  small  repairs  needed  annually 
cost,  as  a  rule,  from  $20  to  $50,  though  sometimes  $100 
or  more,  per  mile  per  year.  Resurfacing  usually  has 
to  be  done  at  intervals  of  from  five  to  ten  years,  at  a 
cost  equal  to  about  two-thirds  of  the  cost  of  the  orig- 
inal gravel  surface.  Dividing  this  cost  by  the  number 
of  years  between  resurfacings,  and  adding  the  annual 
cost  of  dragging  and  small  repairs,  gives  a  total  annual 
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cost  of  from  $150  to  $300  per  mile  to  keej)  tlic  roads  in 
lirst-class  condition  perpetually. 

Apparently  an  ordinary  gravel  road  will  not  carry 
economically  more  than  about  150  motor  cars  per  day 
without  a  bituminous  surface  treatment."  Heavy 
asphaltic  oils  and  tars  have  been  used  for  this  purpose 
with  success,  but  satisfactory  results  are  not  as  easily 
obtained  as  in  treating-  macadam  roads.  A  double 
treatment,  first  with  lio-ht  tar  and  then  with  a  heavier 
tar,  has  proved  satisfactory,  even  on  a  poor  grade  of 


gravel,  and  a  double  treatment  of  oil  has  also  been 
successfully  used. 

Nothing  has  been  said  about  the  j^roper  care  of 
shoulders,  side  ditches,  culverts,  etc.,  but  what  is  neces- 
sary along-  that  line  is  well  understood  by  all  experi- 
enced road  builders.  In  fact,  much  of  the  preceding 
discussion  may  seem  elementary,  l)nt  the  maintenance 
of  earth  and  gravel  roads  is  so  universally  neglected 
that  some  of  these  elementary  principles  may  well  be 
brought  to  the  attention  even  of  highway  engineers. 


Developments  in  Brick  Pavement  Construction 

 ■  By  Fred  R.  Williams*   


THE  essential  parts  or  elements  in  the  construc- 
tion of  a  brick  pavement  are  preparing  the  sub- 
grade,  building  the  foundation,  laying  the  bed- 
ding course,  and  laying-  the  brick  wearing  sur- 
face. 

Subgrade. 

Drains  should  be  supplied  to  carry  away  all  water 
from  the  subgrade  to  a  depth  of  at  least  two  feet.  They 
should  be  laid  behind  l)oth  curbs  for  the  entire  length 
of  the  pavement.  A  large  percentage  of  the  longitu- 
dinal cracks  are  undoubtedly  caused  by  frost  expan- 
sion due  to  a  wet  subgrade.  Uniform  density  or  firm- 
ness of  the  subgrade  can  be  secured  only  after  it  has 
been  properly  drained.  All  spongy  soil  should  be  re- 
placed by  suitable  material.  In  making  fills,  material 
should  be  deposited  in  layers  not  exceeding  eight 
inches  in  thickness,  and  each  layer  should  be  rolled 
until  the  soil  is  thoroughly  compacted.  In  excavation 
great  care  should  be  taken  to  prevent  any  disturbance 
of  the  soil  below  the  subgrade. 

Foundations. 

In  considering  the  type  of  foundation  to  be  used  the 
amount  and  kind  of  traffic,  character  of  the  soil,  and 
the  cost  should  be  considered.  It  is  often  the  practice 
to  lay  the  brick  on  the  natural  soil  if  it  is  sandy  and  the 
street  is  located  in  a  purely  residential  section.  In  sec- 
lions  where  clay  soil  appears,  a  concrete  base  should 
be  used.  The  top  surface  of  the  concrete  base  should 
be  smooth,  uniform,  and  parallel  to  the  desired  finished 
surface  of  the  pavement.  Where  the  cement-sand  or 
green  concrete  foundation  type  is  to  be  used,  before 
Itlacing  the  concrete,  a  prepared  expansion  cushion 
should  be  placed  against  each  curb.  It  should  have  a 
depth  equal  to  the  combined  thickness  of  the  brick, 
bedding  course,  and  concrete  foundation. 

Bedding  Course. 

In  the  ])ast  this  has  generally  been  the  sand  cushion. 
The  use  of  a  plain  sand  cushion  or  bedding  course  has 
undoubtedly  been  the  cause  of  many  failures  of  brick 
i^avement,  due  to  lack  of  compression  or  to  excessive 
thickness.  Many  good  pavements  have  been  construct- 
ed using  a  plain  sand  cushion,  but  on  account  of  the 
hazard,  which  neglect  on  the  part  of  the  contractor  to 
give  special  attention  to  this  important  part  of  the 
pavement  introduces,  it  is  gradually  being  displaced  by 
the  cement-sand  bedding  course,  which  should  not  be- 
more  than  one  inch  in  thickness. 

A  great  objection  to  the  use  of  the  sand  cushion  is 
that  the  sand  will  work  up  l)etween  the  bricks,  thus 
partially  filling  the  space  intended  for  grout  and  reduc- 
ing the  depth  of  effective  bond.  It  used  to  be  the  iirac- 
tice  of  the  contractor  to  make  up  in  the  cushion  any 
excess  of  depth  due  to  careless  grading.    Where  a 
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cement-sand  bedding  C()ur>c  is  specified  C(jiitract ors 
exercise  more  care  In  iil)i;iin  tlie  j^roper  subgrade,  as 
they  are  required  to  make  up  aii\-  excess  with  the  more 
expensive  cement-sand  mixture. 

Cement  Sand  Bedding  Course 

The  cement-sand  bedding  course,  one  inch  in  thick- 
ness, composed  of  one  part  of  cement  and  three  parts 
of  sand,  is  carcfnlh  shaped  to  the  true  cross-section 
parallel  with  the  finished  pavement  by  means  of  a  tem- 
I)late  covering  one-half  of  the  roadway,  so  made  as  to 
be  easily  drawn  o\  er  the  curb. 

The  cement  and  sand  for  the  bedding  course  is 
mixed,  preferably  in  a  small  batch  mixer,  before  being 
spread  on  the  concrete  foundation.  Less  manipula- 
tion is  required  with  the  cement-sand  bedding  course 
than  was  formerly  needed  with  the  plain  sand  cushion, 
by  reason  of  its  greater  density  and  uniformity  at  the 
outset,  when  it  is  thoroughly  pre-mixed.  It  has  been 
found  that  the  operation  of  spreading  and  striking 
oft  the  bedding  course,  and  subsequently  laying  the 
brick  thereon,  proceeds  more  readily  when  the  sand  is 
slightly  damp  than  when  it  is  extremely  dry. 

Green  Concrete  Foundation  Type. 

This  and  the  preceding  pavement  described  are 
known  as  monolithic  types.  The  end  sought  in  both 
types  is  the  same,  namely,  a  firm  union  of  base  and 
wearing  surface.  In  the  cement-sand  bedding  course 
type  this  union  is  secured  by  a  cementitious  bedding 
course:  in  the  green  concrete  foundation  type  by  lay- 
ing the  brick  on  the  green  cnnTete  foundation.  In  the 
latter  there  is  no  bedding  C(jurse  employed  other  than 
a  thin  film  of  dry  mortar,  spread  by  special  template 
at  the  same  time  the  concrete  is  cut  to  its  proper  con- 
tour and  elevation. 

UnifonnitN'  in  mixing  the  concrete  is  an  important 
factor  in  seem  ing  the  best  results  with  the  green  con- 
crete foundation  type.  A  quaking  mix  has  been  found 
most  satisfactory,  since  this  assures  enough  water  for 
hvdrating  the  cement,  making  it  ea.sy  of  handling  and 
at  the  same  time  providing  a  stable  support  for  the 
brick  surface  during  laying  and  rolling.  In  no  event 
should  so  much  water  be  used  that  the  excess  flows  to 
the  side  of  the  street,  washing  with  it  cement  and  .sand 
out  of  the  coarse  aggregate. 

Cement  Grout  Filler. 

The  operation  of  applying  the  cement  grout  filler  in 
any  type  is  one  requiring  care  throughout  if  the  full 
advantages  inherent  to  this  type  of  filler  are  to  be  real- 
ized. The  best  results  are  secured  with  a  thorough 
pre-mixing  of  the  cement  and  sand  in  the  proportions 
of  one  part  cement  to  one  part  sand.  A  small  amount, 
approximately  two  cubic  feet,  is  then  placed  in  the  box 
and  water  gradually  added;  in  the  meantime  the  whole 
is  thoroughly  mixed. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in    preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


iiiuiii;iiiiiiiiiiiii!iiiiiiiniiuijiiiii!iiiiii 

Concreting  with  Chute  on  Revolving  Mast 

In  onuTotuii;  two  circular  concrete  scltliuL;  basins 
lor  a  central  concrete  plant  was  used  lor  both  basins, 
trom  whidi  concrete  was  distributed  lo  the  walls 
throu.yli  a  revolving  chute  supported  Irnni  a  ginpole, 
SCI  in  tmn  at  the  centre  of  each  basin.  The  installa- 
tion, which  proved  very  successful,  is  plainly  shown 
in  the  ph.ilograph,  and  is  (lc-'Cril)cd  bv  f.  I*".  Lambert 
in  ICngineering  Record. 

l-^ach  of  these  basins  has  an  inside  diameter  of  105 
ft.,  with  thin  walls  10  11.  high.  The  walls,  which  are 
entirely  above  gromul.  are  6  in.  thick  at  the  top  and  8 
in.  at  the  )H>ttoni.   The  l)asins  are  floored  with  6  in.  of 


Revolving  spout  supported  on  ginpole. 

concrete,  sloped  toward  the  centre  for  drainage.  At 
this  point  a  6-in.  cast  elbow  connecting  with  the  drain 
pipe  is  set.  This  elbow  was  placed  first  in  each  basin 
and  used  as  a  step  for  the  ginpole.  The  pole  was  fast- 
ened by  a  guy  spider  and  pin  at  the  top,  which  left  it 
free  to  revolve.  Concrete  was  spouted  from  the  cen- 
tral tower  to  a  wood  hopper  built  around  the  pole  at 
the  proper  height,  from  which  a  second  wood  chute, 
supported  from  the  pole  as  a  boom,  distributed  it  to 
the  walls.  An  opening  in  the  chute  about  halfway 
down,  from  which  a  vertical  spout  could  be  hung,  per- 
mitted concreting  the  floor  without  a  return  spout. 
When  the  first  basin  was  completed,  the  pole  and 
chutes  were  moved  over  to  the  second  basin. 

The  obvious  economy  of  this  method  of  distribut- 
ing the  concrete  could  be  taken  advantage  of  in  this 
sort  of  construction,  where  thin  .walls  above  ground 


had  to  be  made  absolutely  watertight,  because  of  the 
use  of  hydrated  lime  in  the  concrete.  This  was  mixed 
w  ith  one  part  cement  to  six  parts  aggregate,  the  aggre- 
gate being  a  niixttn-e  of  sand  and  gravel,  which  gave 
the  proportion  of  an  ordinary  1  :2  :4  mix.  The  hydrated 
lime  used  was  about  10  or  12  per  cent,  by  volume  of 
tile  cement.  The  450  yards  of  concrete  which  was 
nii.xcd  with  hydrated  lime  flowed  very  freely  through 
the  chutes,  did  not  re(|uire  an  undue  amount  of  water, 
and  did  not  separate,  and  produced  a  smooth  surface 
against  the  forms.  The  resulting  construction  was  ab- 
solutely watcrtioht. 


A  Bucket  Hoist  Using  Water  Power 

A  simple  "hydraulic  hoist"  for  raising  materials 
from  the  groimd  to  the  top  of  a  building  is  described 
by  A.  V.  Rounds  in  a  recent  issue  of  Concrete.  The 
apparatus,  which  is  cheap  and  easily  improvised,  can 
find  application  and  be  profitably  employed  on  small 
jobs  where  the  initial  cost  of  installing  an  elevator  is 
prohibitive.  It  consisted  of  a  light  wooden  frame 
erected  on  the  roof  and  overhanging  the  edge.  To  the 
frame  two  well-wheels  were  attached,  10  feet  above  the 
roof.  Over  these  wheels  ran  a  rope  and  to  each  end  of 
the  rope  was  attached  a  wooden  bucket.  The  rope 
was  of  such  a  length  that  when  one  bucket  was  on  the 
ground  the  other  would  be  about ^3  feet,  above  the  roof. 
Each  bucket  had  a  capacity  of  23^  cubic  feet,  and  one 
was  used  for  materials  and  the  other  for  water.  The 
material  bucket  was  slightly  heavier  than  the  water 
bucket,  so  that  when  the  hoist  was  at  rest  the  material 
bucket  would  be  on  the  ground.  The  well-wheels  were 
placed  12  in.  apart,  so  that  there  would  be  no  interfer- 
ence between  the  buckets  as  they  passed  up  and  down. 

The  water  bucket  was  filled  from  a  50-gallon  barrel, 
into  this  barrel  water  flowed  continuously  through  a 
'>^-in.  pipe  at  50  pounds  pressure.  The  barrel  was 
placed  in  a  horizontal  position,  near  the  edge  and 
above  three  above  the  roof,  with  its  long  axis  parallel 
with  the  edge  of  the  roof.  A  shaft  was  passed  througli 
the  heads,  slightly  oft  centre,  and  a  frame  was  erected 
to  carry  the  shaft  and  allow  it  to  revolve  freeh'.  In 
one  side  of  the  barrel,  near  the  top,  a  circular  opening- 
was  cut  and  a  sheet  metal  spout  attached  in  such  a 
position  that  when  the  barrel  was  slightly  revolved 
the  spout  would  discharge  water  into  the  water  bucket. 
An  arm  was  attached  to  the  head  of  the  barrel  at  right 
angles  to  the  horizontal  axis,  and  a  man  was  stationed 
beside  the  barrel  to  fill  the  water  bucket  at  the  proper 
time.  The  hoisting  operation  consisted  in  filling  the 
bucket  on  the  ground  with  the  material  to  be  raised, 
then  revolving  the  water  barrel,  allowing  the  water  to 
flow  into  the  water  bucket.  The  water  bucket  would 
then  descend  and  the  material  bucket  rise.  When  the 
material  arrived  at  the  right  height  it  would  be  stopped 
bv  the  water  bucket  reaching  the  ground,  and  the  ma- 
terial would  be  dumped  into  wheelbarrows  and  the 
water  into  the  sewer. 

This  hoist  was  used  for  raising  slag  for  roofing. 

The  distance  from  ground  to  roof  was  28  ft.  Two 
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men  were  required  to  operate  the  hoist,  and  the  aver- 
ag:e  load  carried  each  trip  was  2^^  cubic  feet.  The 
maximum  speed  attained  was  two  trips  per  min.  An 
average  speed  of  65  trips  per  hour  was  maintained. 
The  men  tendinfj;-  hoist  received  25  cents  and  28  cents 
per  hour.  From  this  it  is  seen  that  the  labor  cost  of 
raisin<^-  the  slag'  was  12  cents  per  ton  (calling  the 
weight  of  slag  55  pounds  per  cubic  foot).  The  frame 
to  which  the  well-wheels  were  attached  was  erected  ai 
a  cost  of  $1.80,  and  210  feet  b.m.  of  lumber  was  re- 
quired for  this  purpose.  Besides  this,  there  was  a  slight 
expense  for  water,  and  the  initial  cost  of  $2.10  for  mak- 
ing and  installing"  the  hardware  on  buckets  and  watei 
barrel. 

On  this  work  the  material  was  shoveled  from  the 
car  into  wheelbarrows,  dumped  from  wheelbarrow  into 
buckets,  then  dumped  from  bucket  into  wheelbarrow 
again,  and  wheeled  to  place  near  where  it  was  to  be 
used. 


Device  for  Installing  Expansion  Joints 

There  are  several  reasons,  among  them  appearance 
I)eing  no  small  item,  wliy  expansion  joints  in  a  con- 
crete road  should  be  straight  across  the  road  in  a  verti- 
cal plane.  Most  engineers  like  to  see  them  placed  in 
this  manner  princii)ally  because  it  is  the  way  they 
should  be  placed.  It  is  often  found  to  be  a  difficult 
task  to  install  a  strip  expansion  joint  without  waves 
and  bulges  unless  some  special  means  is  resorted  to  in 
holding  the  strij)  in  position  until  the  concrete  has  been 
placed  on  both  >ides  and  tamped  firmly  against  the 
joint  strip.  The  illustration,  from  Cement  World, 
shows  a  cheap  and  easily-constructed  device  which  not 
only  assures  straight  joints,  but  also  furnishes  a  means 
of  installing  the  joints  in  a  very  short  time. 

The  metal  fingers  are  held  against  the  side  of  the 
4  in.  x  4  in.  bridge  timber  by  means  of  two  screws  in 
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Device  produces  straight  expansion  joints. 

each  strip.  The  lingers  are  made  of  such  a  length  thai 
when  the  bridge  is  set  upon  l)locks  nailed  to  each  end 
and  these  blocks  are  rested  on  the  forms  the  pointed 
ends  will  project  into  the  subgrade  about  lj/2  inches. 
The  centre  of  the  bridge  should  clear  the  crown  of  the 
finished  road  by  at  least  two  inches.  The  fingers 
should  be  spaced  close  enough  to  one  another  to  pre- 
vent bulging  between,  usually  about  12  inches  on  cen- 
tres. 

The  joint  strij)  is  placed  on  the  outer  face  ol  the 
fingers  and  the  concrete  is  filled  in  on  this  side  until 
the  strip  is  held  firmly  in  place.  After  the  next  slab 
has  been  started  and  the  expansion  strip  is  entirely  em- 
l)edded  the  device  may  be  easily  removed  and  used  on 
the  next  joint. 


Mr.  John  F.  Greene  has  resigned  as  Bridge  Engi- 
neer for  the  city  of  Calgary,  and  has  accepted  an  en- 
gagement with  the  Carter-Halls-Aldinger  Company 
of  Winnii)eg.  Mr.  Greene  was  the  designing  engineer 
on  the  reinforced  cf)ncrete  arch  bridge  over  the  Bow 
River  in  Calgary,  which  has  just  been  completed.  A 
paper  describing  this  bridge  was  printed  in  our  issue 
of  February  14. 


Personal 

Lieut.  Lewis  W.  Wynne-Roberts,  R.E.,  is  a  son  of  Mr. 
R.  O.  Wynne-Roberts,  consulting  engineer,  Toronto,  and  was 
formerly  an  assistant  engineer  in  the  Highways  Department 
of  the  Saskatchewan  Government  in  Regina,  principally  in 
connection  with  the  Saskatncm  reinforced  concrete  bridge. 
Lieut.  Wynne-Rolierts  resigned  his  appointment  in  Xoveni- 
I)er.  191.),  and,  proceeding  to  England,  ofifered  his  services  to 
the  War  Office  and  was  accepted.  Pending  an  opening  at 
Chatham,  he  was  asked  to  tender  services  in  connection 
with  munitions.  He  joined  the  stafT  of  the  Liverpool  Cor- 
poration   Engineering  Works,  and   shortly  afterwards  had 


Lieut.  Lewis  W.  Wynne-Roberts. 

charge  of  about  90  women  mechanics.  On  receipt  of  orders, 
he  reported  at  the  Chatham  Training  School  for  Royal  Engi- 
neers, and  in  due  time  passed  the  examinations  creditably. 
He  was  recently  selected  for  duty  in  Mesopotamia,  and  sailed 
for  that  battle-front  on  Feb.  10.  Lieut.  Wynne-Roberts  was 
educated  at  the  South  African  College,  Cape  Town,  wliere  he 
gained  the  Victoria  Scholarship;  at  Towyn  County  School. 
Wales,  and  at  the  Battersea  Technical  College,  London, 
where  he  gained  a  scholarship  and  was  gold  medalist  in  his 
liiial  year.  He  is  a  11. Sc.  Honors  (Engineering),  London 
I'niversity,  and  a  Junior  member  of  the  Canadian  Society  of 
Civil  Engineers. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


.\  permit  has  been  issued  for  the  erection  of  a  new 
theatre  by  Loew's  Montreal  Theatres,  Limited,  to  cost  $17.'),- 
000.  The  new  building  will  be  174  x  174  feet  in  dimensions 
and  will  be  located  on  Mansfield  Street. 

Tile  ratepayers  of  Orillia,  Ont.,  recently  larncd  a  by- 
law to  raise  by  debenture  $18,000  for  the  completion  oi 
the  new  municipal  building.  The  original  by-law.  passed 
a  year  ago,  was  for  $35,000.  It  is  expected  tlic  new  build- 
ing will  be  opened  early  in  March. 

Tile  old  Agricultural  College  building  in  Winnipeg  has 
been  turned  over  by  the  Provincial  Government  to  the  Mil- 
itary Commission,  to  be  used  for  hospital  and  convalescent 
home  purposes.    A  start  will  be  made  immediately  to  recon- 
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>iruct  llu-  liiiiUlii)i;s  in  order  that  a  cuiiv  aliM  i  iil  lioiiu  m 
<iOO  beds  may  be  available  by  April  l."> 

A  new  theatre,  to  be  known  as  llu-  "  1  nipirial,"  will  lu' 
erected  on  the  site  of  the  present  Talace  Royal  on  St.  Josi  pli 
Street.  (Juebec,  The  new  buiUlin.n  will  be  of  fireproof  loii- 
>iruetion  and  modern  in  all  its  appointments,  and  will  li.ivi 
a  ntuch  larger  capacity  than  the  old  lionsi 

Estimates  on  various  plans  covering  tin-  piopuMil  juini 
water  system  for  the  live  border  municipalities.  Windsor. 
Walkerville,  Ford,  Sandwich  and  Ojibway.  were  recently 
Mibmitted  to  the  Essex  Rorder  Utilities  Coniniission.  The 
lowest  fxnuTv  $-»:>0,000.  while  the  largest  amounted  to 

$l.30a.0(M). 

A  new  iii..u.'u  picture  theatre  is  to  be  creeled  in  1m ed- 
cricton.  N.B..  on  Queen  Street.  This  building  will  be  of  steel 
and  concrete  construction,  thoroughly  lireproof  throughout, 
and  will  accomntodate  1.000  people.  Active  work  will  prob- 
ably be  commenced  by  the  first  of  May  and  the  new  theatre 
opened  to  the  public  by  the  tirst  week  in  September. 

A  new  st(^re  and  office  buildin;^  is  nearing  completion  in 
t  harlottetown.  I'.K.l..  for  Messrs.  T.  B.  and  D.  J.  Riley.  The 
building  has  a  frontage  of  43  feet  on  Queen  Street  and  a 
depth  of  75  'feet  with  a  rear  entrance  from  Richmond  Street, 
and  is  three  storeys  and  basement  in  height.  The  whole 
building  is  of  brick,  with  concrete  triniiiiiiiL's.  It  was  de- 
signed by  Messrs.  C.  H.  Chappell  and  Ihinter  and  was  erected 
by  day  labor. 

Rough  estimates,  made  by  the  l)oard  of  directors  ot 
the  Kootenay  Lake.  B.  C,  general  hospital  recently,  showed 
$.S,>.000  as  the  approximate  outside  total  cost  of  the  building, 
based  on  the  architect's  estimates  and  the  figures  contained 
in  the  tenders  submitted  by  several  firms  of  contractors.  Al- 
ready $1.5,000  has  been  spent  on  the  erection  of  the  build- 
ing and  an  additional  outlay  of  $53,000  will  be  required  on 
the  construction  work,  as  shown  by  the  tenders. 

The  council  of  York  Township,  Ont.,  have  awarded  con- 
tracts for  the  material  required  in  connection  with  their 
proposed  waterworks  system.  These  contracts,  covering  the 
initial  stages  of  the  scheme,  amount  to  over  $200,000.  They 
were  given,  in  every  case,  to  local  firms.  Some  of  the  larger 
items  were:  the  National  Iron  Works.  :J4-inch  iron  pipes, 
$97,000:  the  Canadian  Allis-Chalmers  Co.,  12-inch  cast  iron 
pipes.  $s:{.000:  the  National  Iron  WorkSj  special  castings, 
#12.000. 

The  Marine  and  Fisheries  Department  at  Ottawa  has 
awarded  the  contract  for  the  construction  of  the  lighthouse, 
which  is  to  be  erected  on  the  outer  end  of  the  Ogden  Point 
breakwater,  \'ictoria,  B.C.,  to  Messrs.  Parfitt  Brothers,  con- 
tractors, of  Victoria,  the  figure  being  in  the  neighborhood  of 
$20,000.  The  structure,  which  will  be  of  concrete,  will  rise 
2.5  feet  above  the  surface  of  the  present  headblock,  which  is 
on  a  level  with  the  top  of  the  parapet,  and  the  dome  will 
contain  a  powerful  beacon  of  the  Aga  system. 

Messrs.  P.  H.  Secord  &  Sons,  Limited,  general  con- 
tractors, of  Brantford,  Ont.,  advise  that  they  are  open  for 
tenders  on  the  following  sub-contracts  in  connection  with 
the  erection  of  the  proposed  new  Loew's  Theatre  at  Hamil- 
ton. Plans  may  be  seen  at  their  office:  Terra  cotta;  struc- 
tural steel  work;  reinforcing  materials;  ornamental  iron  and 
bronze  work;  sheet  metal  work  and  roofing;  plastering,  fur- 
ring ?,nd  metal  lath;  hardware;  fireproof  materials,  kalamein 
doers  and  windows;  glass;  tile,  terrazzo,  marble  and  slate; 
brass  work;  painting. 

The  ratepayers  of  Chatham,  Ont.,  have  carried  a  by-law 
granting  a  site  of  11  acres,  valued  at  $5,.500,  to  Libby,  McNeil 
&  Libby  Company  of  Canada,  for  the  establishment  of  a 
large  packing  and  pickling  plant.  The  company  is  also 
granted  a  fixed  assessment  of  $.5,500  for  a  period  of  ten  years, 
with  fh'.-  usual  exemptions  of  local  improvement  and  school 


taxes.  The  tirm,  which  is  a  branch  of  the  Chicago  packing 
liouse  of  the  same  name,  will  make  an  initial  expenditure 
of  more  than  $100,000  on  a  plant  to  care  for  business  in 
Canada  and  the  liritish  possessions. 

Among  the  engineers  and  others  who  represented  Can- 
ada at  the  convention  of  the  American  Road  Builders'  Asso- 
ciation, held  recently  at  Boston,  Mass.,  were  the  following: 
j.  Duchastel,  president  of  the  Dominion  Good  Roads  Asso- 
ciation, of  Montreal;  Paul  E.  Mercier,  Montreal;  George 
Hogarth,  Toronto;  H.  A.  Brazier,  London;  George  McNamee, 
Montreal;  E.  R.  Gray,  Hamilton;  E.  S.  Eraser,  New  Glas- 
gow, N.S.;  H.  M.  Hatfield,  Halifax,  N.S.;  V.  C.  Lessard, 
Levis,  Que.;  J.  DeBoise,  Quebec.  Que.;  G.  N.  Harfield,  St. 
John,  N.B.;  J.  W.  Tyrrell,  Hamilton;  W.  E.  McKenzie, 
Moncton,  N.B.;  B.  .A..  Janin,  Montreal;  F.  X.  Galibois,  Quebec. 

At  a  recent  meeting  the  property  committee  of  the 
Toronto  Board  of  Education  passed  the  following  items  in 
the  estimates  for  school  buildings:  $90,000  for  the  erection 
of  a  new  school  for  the  relief  of  Winchester  and  Rose  Avenue 
schools,  to  contain  at  least  15  class  rooms;  $80,000,  District 
of  Keele  and  Western  Avenue  schools,  11  rooms;  $75,000. 
Fern  Avenue,  Parkdale,  and  Howard  Street  schools.  12 
rooms;  $75,000,  Ryerson  and  Ogden  Schools,  12  rooms;  $50,- 
000,  District  of  Norway  School,  8  rooms;  $50,000,  six-roomed 
addition  to  Dcwson  Street  School;  $15,000,  new  Supply  De- 
partment storehouse;  $12,000  for  the  completion  of  the 
assembly  room  for  North  Toronto  High  School. 

A  deputation  representing  the  different  municipalities 
along  the  Lake  Shore  Road  between  Toronto  and  Hamilton 
recently  interviewed  the  Toronto-Hamilton  Highway  Com- 
mission Board  to  ascertain  if  the  proposed  legislation  to 
ai)])oint  an  inter-provincial  highway  commission  would  serve 
their  interests  better  than  the  present  organization.  It  was 
the  opinion  of  the  Toronto-Hamilton  Commission  that  as 
,  far  as  the  construction  work  was  concerned  the  cost  to  the 
municipalities  would  be  the  same.  On  the  proposed  inter- 
provincial  highways  leading  from  city  to  city  throughout 
Ontario,  the  government  would  pay  70  per  cent,  and  the 
municipalities  30  per  cent.  Under  the  present  arrangement 
regarding  the  Toronto-Hamilton  highway,  the  government 
pays  40  per  cent.,  the  municipalities  30'  per  cent.,  and  the 
cities  of  Toronto  and  Hamilton  30  per  cent.,  as  the  road  is 
being  laid  in  a  strictly  suburban  area.  As  regards  the  main- 
tenance, however,  it  is  understood  that  no  arrangement  has 
been  made  by  the  government. 

At  the  recent  annual  convention  of  the  Ontario  Pro- 
vincial Builders  and  Supply  Association,  held  at  London, 
Ont.,  the  following  officers  were  elected: — Honorary  presi- 
dent, T.  R.  Wright,  London;  president,  C.  T.  Pearce,  Hamil- 
ton; first  vice-president,  A.  Tomlinson,  Chatham;  second 
vice-president,  Lieut. -Col.  J.  A.  Young,  C,  Stratford; 
secretary,  S.  Coombs,  Hamilton;  treasurer,  Geo.  Oakley. 
Jr.,  Toronto;  executive  committee,  J.  S.  Webster,  Gait.  G.  A. 
Grain,  Ottawa,  W.  Murray,  Hamilton,  J.  Norton,  Sarnia. 
G.  Gander,  Toronto,  E.  Blonde,  Chatham,  G.  Pounder,  Strat- 
ford, C.  Chapman,  St.  Catharines,  L.  H.  Martyn,  London. 
The  members  of  the  association,  at  their  meeting,  discussed 
measures  to  combat  foreign  and  alien  competition  in  the 
building  trades  in  Ontario.  It  was  claimed  that  the  con- 
tractors are  feeling  outside  competition  in  a  serious  degree 
on  all  of  the  larger  enterprises.  Committees  were  also  ap- 
pointed to  interview  the  Workmen's  Compensation  Board 
to  adjust  matters  associated  with  the  provision  of  first  aid 
and  medical  attendences  to  injured  workmen. 


The  opening'  of  the  big  interstate  bridge  across  the 
Columbia  River  at  Vancouver,  Wash.,  was  celel)rate(i 
on  Feb.  14.  This  bridge  has  been  three  years  in  build- 
ing, and  has  cost  $1,750,000.  It  is  one  of  the  longest 
bridges  of  its  kind  in  tlic  world. 
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Contracts  Department 


News    of  Special  Interest  to  Contractors,  Engineers,  Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Bothwell,  Ont. 

The  Town  Council  contemplate  erecting- 
a  $5,000  waterworks,  and  plan  to  buy  one 
Diesel  oil  engine  and  motor-driven  pump. 
Will  also  build  a  brick  pumping  station, 
to  cost  .'i!l,000.    No  tenders  will  be  called. 

Brooke  Township,  Ont. 

Tenders  are  being  received  by  the  en- 
gineer, J.  A.  Gilliland,  Alvinston,  Ont., 
until  March  10  for  repair  of  the  Thomp- 
son drain. 

Guelph,  Ont. 

Tlic  City  Council  are  considering-  the 
construction  of  a  sidewalk  on  Elizabeth 
Street,  from  Morris  to  Stevenson  Streets. 

Halifax.  N.S. 

The  Works  Department  have  started 
work  on  the  sewer  and  water  main  ex- 
tension on  Beach  Street.  Acting  City 
Engineer.  H.  Johnston. 

Pointe  Claire,  Que. 

The  Town  Council  are  having  plans 
drawn  for  a  filtration  plant  which  they 
propose  to  have  in  operation  by  October. 
Engineers,  R.  S.  &  W.  S.  Lea,  10  Cath- 
cart  Street,  Montreal. 

St.  Hyacinthe,  Que. 

City  Council  will  award  contract  in  tlK 
near  future  for  a  filter  system. 

CONTRACTS  AWARDED. 

Toronto,  Ont. 

riie  York  Township  Council,  Engineer, 
i'rank  Barber,  .")T  -\delaide  Street  East, 
have  awarded  the  following  contracts  for 
waterworks  supplies:  National  Iroii 
Works,  Cherry  Street,  2-1-in.  iron  pipe, 
$97,000;  special  castings,  $13,000;  Cana- 
dian .'\llis-Chalmers  Company,  Lans- 
downe    Avenue,    i:.'-in.    cast    iron  pipe, 

$8:i.ooo. 


Railroads,  Bridges  and  Wharves 

Calgary,  Alta. 

Tenders  will  be  received  by  tlie  super- 
intendent, J.  M.  Cameron,  until  March  1 
for  the  construction  of  section  houses, 
stations,  well  and  pipe  line  for  the  Cana- 
dian Pacific  Railway.  Plans  and  speciii- 
cations  at  the  ofifice  of  the  chief  engineer, 
).  G.  Sullivan,  Winnipeg,  or  at  the  office 
of  the  superintendent.  Medicine.  Hat, 
i-ethbridge,  and  Edmonton. 

Edmonton,  Alta. 

Work  will  start  in  tiie  si)ring  on  rc- 
l^airs  to  bridge  jointly  owned  by  the  City 
of  Edmonton  and  the  Canadian  Northern 
Railway.    Cost,  $10,000. 

Middleton  Township,  Ont. 

Tenders  are  being  received  until  March 
12  for  the  erection  of  a  70-foot  concrete 
bridge  at  Watson's  Mills  for  the  Town- 
ship Council,  to  cost  .$10,000.  Plans  and 
specifications  at  the  office  of  the  clerk,  ]). 


W.  White,  Courtland.  Ont.  Engineer, 
Guy  R.  Marston,  Simcoe,  Ont. 

Ottawa,  Ont. 

The  City  Council  have  made  applica- 
tion to  the  Legislature  to  borrow  $150,- 
000  for  the  erection  of  a  reinforced  con- 
crete bridge  on  St.  Patrick  Street.. 

Toronto,  Ont. 

The  Canadian  Northern  Railway  will 
build  a  90-mile  line  from  Toronto  to  Ni- 
agara Ealls.  Work  will  proceed  imme- 
diately after  the  approval  of  the  plans 
by  Hamilton  City  Council.  Chief  engi- 
neer, A.  E.  Stewart. 

Windsor,  Ont. 

Tenders  are  being  received  by  the  en- 
.gineer,  .M.  E.  Brian  until  March  SO  for 
the  erection  of  a  $15,000  bridge  on  Wy- 
andotte Street  for  the  City  Council  and 
the  Canadian  Pacific  Railway.  Rein- 
forced concrete  and  steel  construction, 
66  feet  wide,  32  feet  long. 

CONTRACTS  AWARDED. 

Essex  County,  Ont. 

Joseph  McGill,  Harrow,  Out.,  has  been 
awarded  the  general  contract  and  will 
start  work  about  June  1  on  the  erection 
of  a  one-span  concrete  and  steel  90  ft.  x 
16  ft.  bridge  for  the  County  Council.  En- 
gineer, P.  McKay,  Walkerxille,  Ont. 
General  contractor  is  in  the  market  for 
1,000  bags  of  cement  and  2,000  feet  of 
lumber. 

Newcastle,  N.B. 

The  Nova  Scotia  Construction  L'oni- 
pany,  159  Upper  Water  Street,  Halifax, 
N.S.,  have  been  awarded  the  general  con- 
tract for  the  construction  of  a  line  from 
Centreville  to  Andover  for  the  St.  John 
and  Quebec  Railway  Company. 

New  Westminster,  B.C. 

The  following  contracts  ha\-e  been 
awarded  in  connection  with  the  erection 
of  a  freight  shed  for  the  Northern  Paci- 
fic Railway,  head  office,  St.  Paul,  Minn.: 
General  contract,  H.  W.  Harrison.  11 1 
Third  Avenue;  steel  rolling  doors.  T.  J. 
Trapp  &  Co.,  Ltd.,  068  Columbia  Street, 
$4,000;  plumbing,, iron  work,  roofing,  cor- 
nice, gutters,  and  down  pipes,  James  & 
McClaighan,  601  Front  Street. 

St    Clements,  Man. 

Tiic  Rural  Municinal  Council  hnvc 
awarded  the  general  c.:'Utract  tor  the 
erection  of  a  pile  bridge  over  Cook's 
Creek  to  J.  W.  lUichanan  &  Co.,  W'nni- 
l^eg. 

St.  Lazare,  Man. 

J.  W.  Buchanan. &  Co.,  Winnipeg,  li;;ve 
l)een  awarded  the  general  contract  for 
the  erection  of  a  90-ft.  span  How  truss 
bridge  over  Qu'Appelle  River  for  the  El- 
licc  Municipality,  at  a  cost  of  $2,547.50. 

Tache,  Man. 

(iauthier  Brothers,  Lauret,  Man.,  liavc 
been  awarded  the  .general  contract  for 
the  erection  of  a  bridge  over  the  Seine 
River  for  Tachc  Munici|)alit v,  at  a  cost 
of  $1,702. 


Public  Buildings,  Churches 
and  Schools 

Province  of  Alberta. 

Tlie  Dominion  Go\ernment.  Depart- 
ment of  Public  Works,  Ottawa,  plan  to 
erect  $3,500  telegraph  offices,  with  resi- 
dences, in  Grande  Prairie  and  Dunvegan 
during  this  summer. 

Fredericton,  N.B. 

Tenders  are  Ijeing  received  by  Charles 

A.  Sampson,  secretary-treasurer  Schof)l 
Board,  until  March  10  for  the  erection  of 
a  two-storey  stock  brick  school  annex,  to 
cost  $18,000.  Plans  and  specifications 
with  secretary,  and  architect,  G.  E.  Fair- 
weather,  84  Germain  Street,  St.  John,  N. 

B.  School  Board  will  purchase  64  seats 
and  64  desks. 

Fort  Saskatchewan,  Alta. 

Tenders  are  being  received  by  the 
Board  of  Trustees,  School  District  No. 
296,  at  the  office  of  the  secretary-trea- 
surer. Tolas  Jacob  Becker,  until  March  1 
for  the  erection  of  a  brick  veneer  school. 

Glace  Bay,  N.S. 

Plans  and  specifications  are  with  tiie 
clerk,  Neil  McNeil,  who  will  receive  ten- 
ders until  March  15  for  the  erection  of  a 
$17,000  frame  school.  The  School  Board 
will  purchase  equipment. 

Hamilton,  Ont. 

The  following  sub-contracts  have  been 
a-warded  in  connection  with  the  erection 
of  Adelaide  Hoodless  School,  costing 
.$65,000:  Masonry,  W.  H.  Yates,  24  Leen-i- 
ing  St.,  $28,766;  steel,  Hamilton  Bridge 
Company,  Bay  N.,  $6,733;  carpentry,  Mur- 
ray &  Connor,  158  Victoria  Avenue  S., 
$10,800;  roofing,  Thomas  Irwin  &  Son, 
McNab  St.  S.,  $1,713;  plumbing  and  heat- 
ing, Adam  Clark,  7  Main  St.  W.,  $7,959; 
plastering,  Hill  Brothers,  307  Emerald 
St.  N.,  $2,200;  painting,  William  Dodson, 
121  Victoria  .'Vve.  N.,  .$2300;  iron  stairs, 
Olmstead  &  Son,  121  King  St.  W.,  $1,439; 
electrical  work.  Electrical  Supply  Com- 
Iiany,  James  S. 

The  Parks  Board,  chairman,  J.  G. 
Cloke,  will  erect  this  summer  a  pavilion 
costing  $18,000,  in  Waliasso  Park. 

Krakow,  Alta. 

The  District  of  Krakow  will  shortly 
erect  a  one-storev  library.  .Address.  r_.uke 
Wittnick. 

Louiseville,  Que. 

Plans  iia\-e  been  drawn  for  a  .$15,000 
two-storey  stone  and  brick  registry  office 
and  circuit  court,  to  be  erected  by  the 
County^  Council  of  Maskinonge.  Clerk, 
J.  .'\.  I'erron.  Plans  and  speciiications 
with  Mr.  Rod.  Tourvillo.  M.I'. P..  Mom- 
real. 

New  Liskeard,  Ont. 

The  Provincial  Government,  l)ei)art- 
nient  of  .Agriculture,  Parliament  lUiild- 
ings,  Toronto,  will  start  work  on  April  \ 
on  the  erection  of  several  experimental 
lanii  l)uildings. 
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Ottawa.  Ont. 

I'lii-  I  in  C'ouncil  conteniplati'  tlu- 
crcctum  Ki  a  $'>(). (K>i>  inunieipal  ilair\. 
llcrk.  N.  H    H.  Kelt 

The  City  L'oiincil  ha\c  aiiplit-il  lor  Icji- 
ishiiii>n  in  connection  with  a  $:;t>,HO()  ilc- 
tvnlit>n  home.    L'lcrk,  N.  H.  II.  Lett. 

The  City  t\>nncil  have  applioil  for  leu 
i>Iation  fi»r  an  intiiistnal  larm,  to  co>i 
ji.'.o.iiOO. 

Port  Dalhousie.  Ont. 

rtiiH'  i\'r  rcifu  in«  lindiM>  lor  erec- 
tion ol  a  $20,000  !4;irl.s'  li(.>nie  on  Mam 
Street  for  tlie  Canadian  Cmisoiiilaled 
Kuliber  Company.  Ltd.,  I'ront  .St.  V...  1  o 
roiito.  has  been  extended,  as  tlie  plans 
li.ne  not  vet  been  linally  approxed. 

Rostock.  Ont. 

I  hc  Lutheran   I.  un.nrenalion  conieni 
plate  the  erection  of  a  $25,000  church. 
Address.  I\e\.  A.  lUunk.    I'urtlier  detail- 
later, 

Sherbrooke,  Que. 

l  lie  cntract  lor  the  $20,l)(»(i  e.xlciision 
to  the  nurses"  home  for  the  Sherbrooke 
llosi)ital  I'oaril  will  likely  be  let  in  spring 
on  percentai;e  basis. 

Toronto.  Ont. 

I'he  Uoard  of  lulucalion,  secretary- 
treasurer,  W.  C.  Wilkinson.  15.")  College 
Street,  have  included  in  their  estimates 
.s'.to.ooo  for  school  to  relieve  Koss  Avenue 
and  Winchester  Street  Schools.  $75,000 
>ch(.>ol  to  relieve  l'"ern  Avenue  and  How- 
ard Park  .\venue  School.  $S0.0()0  school 
in  the  vicinity  of  Keele  and  Western 
Avenue.  .$75,000  school  to  relieve  kyer- 
son  and  Opden  School,  $50,000  for  school 
in  .Norway  District,  and  $15,000  for  new 
storage  building;  and  gara.ge  on  Robert 
Street. 

Parks  Commissioner  (.  .  1',.  C  lianibers 
su.iigests  turning  the  old  jail  l)uil<ling  in- 
to an  aquarium.  .Xecessary  alterations 
would  cost  between  $10,000  and  $15,000. 

The  Y.M.C..\.  have  purchased  the  Mc- 
(.arron  Hotel,  Queen  and  Victoria  Sts., 
and  will  convert  buildinu:  into  lionic  for 
returned  soldiers. 

CONTRACTS  AWARDED. 

Creemore.  Ont. 

J.  .\.  .\kitt  has  ijeeii  awarded  the  gen- 
eral contract  for  the  erection  of  a  two- 
storey  steel  and  pressed  brick  school,  at  a 
cost  of  $20,000.  General  contractor  will 
let  sub^trades  and  purchase  material  and 
blackboards.  Architect,  P.  ('.  Paliii.  Col- 
lincrwood.  Ont. 

Montreal,  Que. 

The  Morrison  Quarry  Company.  204 
St.  James  Street,  have  been  awarded  the 
cut  stone  contract  for  the  live-storej' 
nurses'  home  being  erected  by  the  Royal 
\"ictoria  Hospital,  Pine  .Avenue  West,  at 
a  cost  of  $64,000. 

Parry  SouI^d,  Ont. 

George  \V.  White,  Bowes  Street,  has 
been  awarded  the  general  contract  for 
the  erection  of  a  $30,000  two-storey 
pressed  brick  school.  Architect,  Angus 
&  Angus,  North  Baj-,  Ont. 

St.  Francois  Xavier  Rivier  du  Loup,  Que. 

E.  Falardeau  has  been  awarded  the 
rooting  contract  and  F.  Gingras  the  elec- 
trical work  for  the  convent  to  be  erected 
for  Soeurs  Enfant  Jesus  by  Dumont  & 
Cote,  general  contractors.  P'raserville. 
Que.,  who  will  also  carry  out  the  mason- 
ry, carpentry,  plastering,  and  painting 
contracts. 

St.  Prosper,  Que. 

The  general  contract  for  the  erection 


ol  a  $10,000  presb\  lery  lias  been  awarded 
to  Jean  Laroclielle.    .\rciiitect.  L.  Auger, 
St.  John  St.,  Quebec.    Two  storeys, 
40  x  50,  asbestos  and  frame  construction. 

Business  Buildings  and  Indus- 
trial Plants 

Brandon.  Man, 

I  eiiders  are  being  receiv  ed  lor  tlu' 
erection  of  a  $:!0,00()  theatre  for  the  liad- 
ley  estate,  .\rcliitect,  W.  G.  Van  Eg- 
mont,  2244  .\lherl  Street,  Regina. 

Calgary,  Alta. 

Teiulers  will  l)e  received  b\'  Mr.  t'anip- 
liell,  secretary-treasurer  of  ilir  Hoard  of 
Trade,  after  March  .1  for  the  erection  of 
a  lioard  of  Trade  iniilding,  to  cost  $0,000. 
.\rchitect.  McDonell  ..K:  Uurell,  Old  Her- 
ald Building. 

Chatham,  Ont. 

r>.\-law  lias  been  passed  granting  site 
ol  II  acres,  on  which  Libliy,  McNeill  & 
i.iliby.  Chicago,  111.,  will  erect  a  $100,000 
l)ackiiig  and  pickling  plant, 

Creemore,  Ont. 

Mr.  John  McDonald,  Box  lill,  intends 
to  erect  a  .garage  and  inacbiiie  sliop,  and 
wants  prices  on  material  and  gasoline 
storage  tank  and  equipment.  Building 
will,  be  mostly  of  corrugated  iron  con- 
struction,   Luniljer  .not  required. 

Halifax.  N.S. 

Plans  will  l)e  prepared  and  tenders  will 
be  called  shortly  for  a  $30,000  two-storey 
brick  liusiness  block,  to  be  erected  by 
Isnor  Brothers.  Considerable  store  fix- 
lures  required  by  owners  and  Clul)  .Shoe 
Company. 

Hamilton,  Ont. 

I.  ,\,  .\rmes,  .Sun  Life  Building,  has 
lu  i  ii  ,i]i|)ointed  architect  for  a  one-storey 
iraiiic  coal  shed  to  be  erected  by  Thomas 
Myles  &  Son,  8  James  N.,  at  a  cost  of 
$10,000.  Tenders  will  be  called  in  the 
spring. 

The  erection  of  a  vaudeville  theatre  on 
Barton  St.  E.  is  contemplated.  F.  Guest, 
:!.i5  Cannon  St.  E.,  or  424  Barton  E.,  is 
interested.  Difficult  to  obtain  definite  in- 
formation. 

Tenders  are  being  received  by  the  ar- 
chitect, W.  Scott,  Sun  Life  Building,  for 
all  trades  excepting  plastering  for  the 
erection  of  a  one-storey  Ijrick  addition  to 
the  factory  of  tJie  Wentworth  Mineral 
Water  Company,  Main  Street  East,  cost- 
ing $4,000. 

R.  Mason,  41  Hilda  Avenue,  is  in  the 
market  for  a  refrigerating  plant  complete 
in  connection  with  three  stores  which  he 
is  erecting  on  King  Street  East,  at  a  cost 
of  $15,000. 

W.  A.  Edwards,  7  Hughson  St,  S.,  is 
architect  for  a  $50,000  garage  to  be  erect- 
ed by  James  Jolley  &  Son,  51-5:3  John 
St.  S. 

Gordon  Hutton,  Bank  of  Hamilton 
Building,  is  architect  and  will  call  ten- 
ders about  March  7  for  the  erection  of 
four-storey  structural  steel  stores  for  the 
Grafton  Clothing  Company  and  T.  H. 
Pratt  Clothing  Company. 

The  erection  of  a  two-storey  brick 
store,  to  cost  $5,000,  is  contemplated  by 
1\.  S.  Mason,  41  Hilda  Avenue,  who  will 
carry  out  the  masonry,  carpentry,  and 
roofing. 

Gordon  Hutton,  Bank  of  Hamilton 
Building,  is  preparing  plans  for  altera- 
tion to  hotel  for  store,  to  cost  $5,000,  for 
S.  D.  Biggar,  Merchants  Bank  Building, 
and  J.  Gauld,  280  Park  St.  S. 


Joliette,  Que. 

Work  will  start  in  June  by  day  labor 
on  the  erection  of  a  one-storey  frame 
canning  factory  to  be  erected  by  Vital 
Marcil,  P.O.  Box  93,  at  a  cost  of  $4,000. 
Owner  is  in  the  market  for  various  sup- 
l)lies. 

Kincardine,  Ont. 

Council  will  submit  by-law  at  once  to 
provide  free  site  tor  a  $50,000  factory  to 
be  erected  by  J.  B.  Watson.  Owner  will 
prepare  plans. 

Marlboro,  Alta. 

Work  IS  to  start  in  the  spring  on  an 
addition  to  the  cement  plan  owned  by 
the  Edmonton  Portland  Cement  Com- 
pany, McLeod  Block,  Edmonton  or  Marl- 
iioro,  Alta. 

Montreal,  Que. 

A,  l  laude,  19G  De  L'Epee  .\.venue.  is 
drawing  plans  for  stores  and  residences 
wiiich  he  will  erect  about  May  on  Papi- 
neau  Avenue. 

Mount  Brydges,  Ont. 

Libby,  McNeill  &  Libby,  Chicago,  111., 
plan  to  erect  a  pickling  station. 

New  Glasgow,  N.S. 

Tlie  Eastern  Automobile  Company, 
,\ntigonish,  are  considering  remodelling 
their  garage  on  Provost  Street,  at  a  cost 
of  $5,000.    Elevator  to  be  installed. 

Peace  River,  Alta. 

The  Diamond  P.  Store.  C.  C.  Sinclair, 
manager,  will  rebuild  their  store  recently 
destroyed  by  fire.  Two-storey,  fireproof 
construction. 

Quebec,  Que. 

Plans  are  in  progress  and  tenders  will 
be  called  shortly  for  electrical  work, 
plumbing,  and  heating  for  a  $50,000  busi- 
ness building  to  be  erected  by  Eug.  Jul- 
ien  Co.,  1228-1232  St.  Valier.  Quotations 
now  being  received  by  owners  for  brick 
and  wood.    Work  to  start  about  April  1.' 

Tenders  are  being  received  by  the  sec- 
retary-treasurer, Charles  Smith,  of  the 
Quebec  Harbor  Commissioners,  until 
noon  March  12  for  the  erection  of  a 
grain  exchange  building  of  1,000,000 
Inishel  capacity.  Plans  and  specifica- 
tions at  the  office  of  the  engineer,  St. 
(jeorge  Boswell. 

St.  Hyacinthe,  Que. 

Tenders  are  now  being  received  by 
Duclos  &  Payan  for  the  erection  of  a 
two-storey  brick  extension  to  their  fac- 
tory. Architects,  Koss  &  MacDonald,  1 
Belmont  St.,  Montreal. 

Sherbrooke,  Que. 

Smith  &  Wilson  Scale  Company,  275 
Wellington  Street,  are  considering  the 
erection  of  a  one-storey  red  pressed  brick 
garage,  to  cost  $3,000. 

Toronto,  Ont. 

Wickson  &  Gregg,  Kent  Building,  are 
preparing  plans  for  a  $50,000  brick  addi- 
tion to  the  factory  of  Wilson,  Lytic, 
Badgcrow  Company,  Ltd.,  112  Duke  St. 

B.  J.  Johnson  Soap  Company,  Ltd.,  155 
George  Street,  have  purchased  site  and 
expect  to  erect  a  $50,000  factory  and 
warehouse  this  spring. 

Plans  have  been  drawn  for  a  $3,500 
,garage  to  be  erected  by  Phillips  &  Haw- 
ken,  351  Clinton  Street,  at  1471-3-Yongc 
Street. 

Plans  have  been  drawn  for  three  stores 
and  residence,  garage,  etc.,  to  be  erected 
by  Harry  Lucas,  72  Bathgate  .Ave.,  at  a 
cost  of  $12,000.  Owner  buys  material 
and  lets  smaller  trades. 


Kcl)ruar>-  :)S.  mn 

,  Benjamin  MoDre  &  Co.,  6  Lloyd  Avt:., 
have  awarded  tlie  general  contract  for 
the  erection  of  a  $4,500  factory  to  'ieagle 
&  Son,  310  Davenport  Koart. 

Windsor,  Ont. 

['eter  Osterliout,  23  Pitt  Street  East,  is 
preparing  plans  for  store  building  and 
Hats  which  he  contemplates  erecting  on 
Eric  Street.  Two  storeys,  :J4  x  50,  con- 
crete block  construction. 

J.  C.  Pennington,  Labelle  Building,  is 
preparing  plans  for  a  $10,000  three-storey 
lirick  addition  to  the  warerooms  of 
Heintzman  &  Co..  Ouellette  Avenue. 

V  orkton,  Sask. 

Lo^an  cSc  Black  are  preparing  plans  for 
a  $7,000  hardware  store  to  be  erected  by 
tiie  Bank  of  Britisli  North  America,  head 
office,  Winnipeg.  Local  manager,  J.  M. 
MacDonald. 

CONTRACTS  AWARDED. 

Calgary,  Alta. 

\\  .  Head  Co.,  23:;  Seventh  Avenue  W., 
have  been  awardccl  the  plumbing  and 
heating  contract  for  $14,000  garage  being 
erected  for  the  McLaughlin  Carriage  Co., 
Ltd.,  Seventh  Avenue  and  Third  St.  W. 

Cunnin.ghani  Electric  Company,  Eighth 
Ave.  W.,  have  been  awarded  the  contract 
for  electrical  work,  and  Campbell  &  Hil- 
lie  have  been  awarded  the  plumbing  and 
lieating  contract  inr  the  offices  being 
erected  for  the  Kobin  Hood  Flour  Mill, 
Ltd.,  Fourth  Street  West,  at  a  cost  of 

$ao.ooo. 

Clementsport,  N.S. 

J.  H.  Balcam  has  awarded  the  lumber 
contract  for  hotels,  cabins,  etc.  which  he 
is  about  to  build  at  Shaws  Point  to  Bert 
Hardwick,  .'Vnnapolis  Royal,  N.S  

Hamilton,  Ont. 

tjefjrge  E.  Mills,  G14  King  E.,  has  been 
awarded  the  general  contract  for  the 
erection  of  a  $0,000  bank  for  the  Bank  of 
Montreal,  52  James  S.  Architect,  K.  G. 
Rea.  59  Beaver  Hall  Hill,  Montreal. 

Lindsay,  Ont. 

Mr.  1.  E.  Weldon  has  been  awarded 
the  contract  for  wrecking  three  resi- 
dences on  William  Street  North,  where 
the  Bell  Telephone  Company  will  erect 
a  telephone  exchange  Iniildiiig. 

Montreal,  Que. 

Belislc  h'reres,  Ltd.,  808c  Papineau 
Avenue,  have  been  awarded  the  pluml)- 
ing  contract  for  stores  and  residences  to 
l)e  erected  for  D.  A.  Lewis,  80  St.  Fran- 
cois Xavier,  at  a  cost  of  $7,000. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  three-storey  frame  and  brick  store 
and  residence  for  Succ.  Ed.  D.  Roy,  470 
Pare.  Lafontaine:  General  contract  and 
carpentry.  Mag.  Ouimet,  24  Christophe- 
Colomb;  masonry,  Grand  Maison  & 
Etier,  care  of  general  contractor;  steel, 
Dominion  Bridge  Company,  Dominion 
Station,  Lachine;  roofing,  N.  Dinell, 
1090  Henri  Julien  Avenue;  electrical 
work,  St.  Amour,  J.  A.,  2171  St.  Denis; 
plumbing  and  heating,  N.  Ouellette 
I'ils,  719  Colonial  Avenue;  plastering,  J. 
Desjardins,  Pare.  Lafontaine;  l)rick,  Al- 
phonse  Paquettc,  care  of  general  con- 
tractor. 

William  Boivin,  1238  Chahot  Street, 
has  been  awarded  the  general  contract 
lor  the  erection  of  a  three-storey  brick 
addition  to  the  factory  of  J.  B.  Letendrc, 
625  St.  Catherine  E.,  costing  .$6,000. 

The  Walter  M.  Lowney  Company  ot 
Canada,  Ltd.,  have  awarded  the  follow- 
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ing  contracts  in  connection  with  the 
erection  of  an  addition  to  their  factory 
on  William  Street:  Masonry,  Reid  Bros., 
Drummond  Building;  steel  work,  Phoen- 
ix Bridge  and  Iron,  83  Colborne  Street; 
carpentry,  D.  M.  Long,  204  William  St.; 
roofing,  Douglas  Brothers.  19  St.  Maur- 
ice St.;  painting,  G.  E.  Blackwell,  4ts4 
St.  Catherine  West.  Sprinklers  will  be 
installed.  Architect.  Hutchison,  Wood  & 
Miller,  2  Place  D'.Vmes. 

Ottawa.  Ont. 

The  following  sub-contracts  have  been 
let  in  connection  witli  the  erection  of 
store,  workshop,  and  apartments,  costing 
$11,000,  for  F.  W.  Burn,  Somerset 
Street:  Brick  and  masonry,  William 
Camidiell,  Gl  Argyle  Avenue;  steel  work, 
.V.  S.  Marshall,  Booth  Building,  Sparks 
St.;  carpentry  and  roofing,  electrical 
work,  J.  A.  Ellacott,  226  Bank  Street; 
plumbing  and  heating,  J.  T.  Blyth,  Frank 
St.;  plastering.  Murphy  &  Morrow,  826 
Bronson;  painting,  J.  Duford,  Rideau 
St.;  tinsmithing  and  galvanized  iron,  J. 
R.  Cameron,  488  Lewis  St. 

Peterboro,  Ont. 

The  heating  contract  in  connection 
with  the  $8,000  alterations  and  additions 
to  be  made  to  store  owned  by  F.  C. 
Woolworth  Company,  Queen  Street,  To- 
ronto, has  been  awarded  to  E.  Hcnsley, 
George  St.  Masonry  and  carpentry  will 
be  done  by  day  labor.  Architect,  Mr, 
Maynard,  care  of  owners. 

Ephgrave  &  Barrett,  571  Gilmour  St., 
have  been  awarded  the  general  contract 
and  McGregor  &  Mclntyre,  1139  Shaw 
St.,  Toronto,  the  steel  contract  for  the 
erection  of  stores  and  apartments  for 
Bennett  &  Goodwill,  Water  Street,  cost- 
ing $7,000.  General  contractor  will  re- 
ceive ti  iiilci"--  at  once  for  electrical  work, 
l>lumbin,L;,  hrating,  plastering,  and  paint- 
ing, but  vvill  carry  out  masonry  and  car- 
pentry himself. 

Quebec,  Que. 

The  following  contracts  have  ,  been 
awarded  in  connection  with  the  erection 
of  a  three-storey  frame  and  brick  store 
and  residence  for  J.  A.  Theberge  &  Co., 
860  St.  Valier,  at  a  cost  of  $10,000:  Roof- 
in.g,  N.  Gosselin,  192  Bayard;  electrical 
work,  plumbing,  and  heating,  Granel  & 
Vezina,  209  Napoleon  St.;  painting,  Chas. 
Roussel,  58-60  St.  Ambroise. 

L.  D.  Vezina,  156  St.  Patrick  Street, 
has  been  awarded  the  general  contracr 
and  has  started  work  on  the  erection  of 
a  $18,000  brick  and  frame  warehouse  for 
J.  B.  Reiiaud  &  Co..  126  St.  Paul  Street. 
Architect,  Tanguay  &  Lebon,  20  D'Aigul- 
lon  St. 

Renfrew.  Ont. 

Joiin  Conley  has  been  awarded  the 
plumbing  and  heating  contract  for  a 
$1,1000  ljusiness  iilock  to  be  erected  for 
the  Jamieson  Meat  Company,  Ltd.  Brick 
has  l)een  purchased. 

Toronto,  Ont. 

A.  Weller  &  Co.,  Tecumseii  St.,  have 
i)een  awarded  the  general  contract  for 
repairs  to  building  at  14  Temjierance  St., 
owned  by  Frank  Stanley,  241  Yonge  St., 
which  was  recently  damaged  by  fire. 

E.  P.  y\tkinson,  25  High  Park  Boule- 
vard, has  been  awarded  the  general  con- 
tract for  the  erection  of  a  $6,000  store- 
house for  the  Cudahy  Packing  Company, 
64  McAuley  Avenue.  One  storey,  frame 
and  galvanized  iron  construction, 

Trois  Rivieres,  Que. 

Massicotte  &  Gagnon,  care  of  owners, 


•13 

have  been  awarded  the  general  contract 
and  the  Phoenix  Bridge  Comany,  83  Col- 
borne Street,  the  steel  contract  for  the 
erection  of  a  $100,000  addition  to  the  fac- 
tory of  La  Fonderie  d"Acier  des  Trois 
Rivieres,  Ltd,  Architect  and  engineer, 
William  Scliand. 

Windsor.  Ont. 

K.  Westcott,  Woolworth  Building,  has 
been  awarded  the  .general  contract  for  an 
$8,000  two-storey  brick  store  to.  be  erect- 
ed for  A.  D.  Bowlby,  Sandwich  St.  W., 
and  will  call  for  tenders  for  steel  roof- 
in,g,  electrical  work,  plumbing,  heating, 
plastering,  and  painting.  Architect,  J.  C. 
Pennington,  LaBelle  Building. 


Residences 

Hamilton,  Ont. 

A,  Deeley,  50  Barnsdale  Ave.  N,,  is 
considering  the  erection  of  five  two- 
storey,  brick  residences  to  cost  $4,000 
each.  Owner  will  call  tenders  for  elec- 
trical work,  plumbing,  heating,  plaster- 
ing and  painting,  but  will  carry  out  the 
masonry,  carpentry  and  roofing  contracts 
himself. 

J.  McNaught,  477  Wilson  Street,  is 
considering  the  erection  of  18  residences 
to  cost  $3,000  each  and  will  carry  out 
the  masonry,  carpentry  and  roofing. 
Owner  will  receive  tenders  for  electrical 
work,  plumbing,  heating,  plastering  and 
painting.  Two  storeys,  18  x  36,  brick 
construction. 

R.  J.  Press,  64  Fairholt  Road  S,,  con- 
templates the  erection  of  fifteen  1-storey, 
frame  residences  to  cost  $2,000  eacli. 
Owner  will  receive  tenders  on  electrical 
work,  plumbing,  heatin.g,  plastering  and 
painting,  but  will  do  carpentry  and  roof- 
ing himself, 

J.  Bethune,  57  St.  Clair  Avenue,  will 
carry  out  the  masonry,  carpentry  and 
roofing  for  twenty  two-storey  brick  resi- 
dences which  he  will  erect  to  cost  $3,500 
each.  Owner  will  call  tenders  for  elec- 
trical work,  plumbing,  heatin.g,  ]ilaster- 
in,g,  and  paintin.g, 

Montreal,  Que. 

M,  Langlois,  83  Craig  St,  W,.  has  ap- 
pointed G,  A.  Monette.  83  Craig  St.  W,. 
(architect  for  apartments  which  he  will 
rebuild.     Work  will  start  about  March 
15tli, 

Peterboro,  Ont. 

The  Toronto  .Savings  &  Loan  Co,, 
(ieorge  Street,  will  start  work  at  once 
on  the  erection  of  a  $9,000  apartment 
building.  Architects.  Bond  &  Smith.  15 
V\  iltdii  Ave.,  Toronto,  Owner  vvill  ])ur- 
cliase  material. 

Quebec,  Que. 

.'Vrthur  Bealieu  has  finished  excavat- 
ing for  a  two-storey,  frame  and  brick 
residence  which  he  will  erect  on  Mc- 
Donald St.     Cost  $3,000, 

H.  Deslongchamps,  291  Hermine  St,, 
has  finished  excavating  for  a  2-storey, 
frame  and  brick  residence  which  he  will 
erect  at  a  cost  of  $3,000. 

Excavating  has  been  finished  for  a  2- 
storey,  frame  and  brick  residence  to  be 
erected  on  McDonald  Street  by  [os. 
Cote,  costing  $3,000. 

J.  E.  Tremlilay,  73-2nd  Ave,,  has  fin- 
ished excavating  and  will  sublet  heat- 
ing, plastering  and  electrical  work  for 
a  $5,000  residence  which  he  will  erect 
at  4th  Ave.  and  Limoilou. 

Ern.  Rochette,  15  Bourlemarque  Ave,, 
has  finished  excavating  for  a  $6,000  resi- 
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tienoe  vvhicli  he  will  erect  on  I  remazio 
Street.  Three  storeys.  35  x  32,  frame 
and  brick  construction.  IHvner  will 
pr»»bal>ly  sublet  luiini-.;.  plmnliiiiL;  :inil 
electrical  work. 

Toronto,  Ont. 

I'laiis  have  l>een  drawn  for  a  pair  ot 
•J'j  storey,  brick  roiilences  to  lie  erect 
e«l  by  M»>ore  Bros.,  14  Kenwood  Ave., 
at  a  cost  of  $4,"i(U».  Owner  i>nys  ma- 
terial, supervises  brick  and  cariHntr\ 
work,  lets  smaller  trades. 

Plans  are  beinn  drawn  for  a  pair  of 
two-storey,  ronnhcast  and  brick  resi- 
liences to  be  erected  by  Geo.  A.  Lan- 
kin,  14  Furniss  Ave.,  at  a  cost  of  $;!,4i)(). 
Owner  buys  material  and  lets  Mnaller 
trades.  i 

Mrs.  Madeline  Cohen,  20  .\voca  .\ve.. 
has  purchased  a  site  and  will  erect  two 
brick  duplex  residences  at  a  cost  of  $'.),000 
each. 

Windsor.  Ont. 

J.  I'ennin.uton,  La  lUllc  Hld,ii.,  is 
preparing  sketches  for  a  $10,000  2-storey, 
l)rick  and  stone  addition  to  residence. 

Sketches  are  in  progress  for  an  $8,000. 
2-storey,  brick  residence  to  be  erected 
by  K.  j.  Baxter.  :!  Ouellette  Ave. 

Zion,  Ont. 

Lewis  Cieauvrean  has  under  considera- 
tion the  erection  of  a  residence  in  the 
spring. 

CONTRACTS  AWARDED 

Arnprior,  Ont. 

W.  Hall  has  l)een  awarded  the 
plun^binf^  and  heating  contract  for  addi- 
tion and  alterations  to  residence  owned 
by  Miss  Robertson.  Cost,  $3,000.  Ar- 
chitect, .1.  P.  Macl-aren.  104  Sparks  St.. 
Ottawa. 

Fort  Saskatchewan,  Alta. 

Jacob  Mohr  has  been  awarded  tlie 
general  contract  for  the  erection  of  a 
$3,000  brick  residence.  Work  will  start 
in  the  spring. 

Guelph,  Ont. 

The  folkiwing  sub-contracts  have  l)een 
awarded  in  connection  with  a  residence 
costing  about  $G..500  to  be  erected  in  the 
spring  by  A.  H.  Simpson,  150  Cambridge 
Street: — Masonry,  Johnson  &  Williams; 
carpentry,  Geo.  C.  Walker,  TifTany  St.; 
electrical  work,  W.  W.  Stuart,  Quebec 
St.;  plumbing  and  heating,  Fred  Smith, 
Quebec  St.;  plastering,  P.  Martin,  Gl 
.\nn  St.;  painting,  Bennett  &  Bennett. 
Sub-contractors  will  purchase  material. 

Halifax,  N.S. 

J.  K.  H miter.  138  Henry  Street,  has 
been  awarded  the  general  contract  for  a 
two-storey,  frame  residence  now  being 
erected  for  Mrs.  Mitchell  at  a  cost  of 
.■?4,000. 

The  foundations  have  been  started  and 
G.  R.  Beckwith.  Preston  Street,  has  been 
awarded  the  general  contract  for  a  two- 
storey,  frame  residence  to  be  erected 
for  A.  Boutilier.    Cost,  $3,000. 

Hamilton,  Ont. 

.-\.  Beare,  12  VVentvvorth  Street,  has 
Iieen  awarded  the  plumbing  contract  for 
four  two-storey,  brick  residences  to  be 
erected  by  Geo.  Webb,  136  Stintson  St., 
costing  .'52,500  ti^zh. 

J.  Edmunds,  9^  t  Main  St.  E.,  has  been 
awarded  the  carpentry,  roofing,  electric- 
al work,  plumbing,  heating,  plastering 
and  painting  contracts  for  five  l'/2  storey, 
frame  residences  to  be  erected  by  A. 
Cope,   29  .Mbert   Street,   at   a   cost  of 


$l,."iOO  each.  l'!xcavating  is  now  in  pro- 
gress, 

Quebec,  Que. 

linchereau  l.anioiide    have  been 

.nvarded  the  general  ennlract  and  iiave 
started  work  on  the  erection  of  a  $3,000 
residence  fur  l'\r.  Robitaille,  .">H  C'.iron 
Street. 

Va\.  r.u|uet,  lit;  llt'nninc  St.,  li;is  l)een 
awarded  tile  general  contract  for  the 
erection  of  a  two-storey,  frame  and  l)rick 
residence  for  Louis  Loranger,  98  Monl- 
magny,  at  a  cost  of  $3,000,  Excavating 
linished. 

Toronto,  Ont. 

R.  Steen,  IS  Prankish  Ave.,  has  been 
awarded  the  heating  contract  and  VV. 
.\.  Thomson,  317  McRoberts  Ave.,  the 
phmibing  contract  for  the  $3,, '500  resi- 
dence being  erected  by  W.  F.  Bennett. 
2.')  St.  Clair  Gardens.  Two  and  a  half 
storey,  brick  construction. 

H.  W.  Rushby,  01  Wychwood  Ave., 
has  been  awarded  the  contract  for  plumb- 
ing and  heating  for  the  2^4  storey,  brick 
residence  being  erected  by  W.  J.  Dev- 
lins,  .'51  Bird  Ave.,  at  a  cost  of  $3,000, 

Windsor,  Ont. 

Hunt  &  Butlery,  190  Monmouth  Road, 
Walkerville,  have  been  awarded  the  gen- 
eral contract  for  the  erection  of  a  $3,500 
residence  for  R.  D.  Windecker,  433 
Dougall,  who  will  carry  out  the  electric- 
al work,  plumbing,  heating  and  painting. 

Jones  &  Fletcher,  231  Windsor  Ave., 
have  been  awarded  the  plumbing  and 
heating  contract  and  Russell  Bros.,  38 
Highland  Ave.,  have  been  awarded  the 
painting  contract  for  a  residence  to  be 
erected  i)y  Westcott  &  Co.,  Wool  worth 
Bldg.,  at  a  cost  of  .$3,000.  Owner  will 
carry  out  the  general  contract,  includ- 
ing masonry,  carpentry,  roofing  and 
jjlastering. 

Power  Plants,  Electricity  and 
Telephones 

Coaticook,  Que. 

Penman's  Ltd.,  propose  to  erect  a 
power  house,  construct  a  concrete  dam, 
and  install  180  h.p.  turbine  to  be  con- 
nected with  generator.  Engineers,  T. 
Pringle  &  Son,  Ltd.,  Coristine  Bldg. 

Edmonton,  Alta. 

The  Telephone  Department.  City 
Cnuncil,  will  expend  $38,899  on  altera- 
tions, etc.,  to  telephone  system.  .Super- 
intendent, W.  T.  I^owney. 

Toronto,  Ont. 

Tenders  will  be  received  by  W.  O. 
Wilkinson,  155  College  Street,  Secretary- 
Treasurer,  Board  of  Education,  until 
March  7th,  for  Humberside  Collegiate 
Institute.  .Specifications  with  Clerk  of 
.Supplies. 


Miscellaneous 

Assiniboia,  Man. 

Frank  Hees,  Kirkfield  Park  P.  O., 
Man.,  Secretary-Treasurer  of  the  Rural 
Municipality  of  Assiniboia,  will  receive 
tenders  until  March  5  for  supply  of  all 
lumber  that  municipality  may  require 
during  year  starting  :\pril  1st.  Plans 
and  specifications  with  Secretary-Trea- 
surer. 

Brantford,  Ont. 

Chipman  &  Power,  Mail  Bldg.,  Tor- 
onto, arc  prcjiarin.g  report  on  installa- 


tion of  booster  pumps  for  Terrace  Hill 
District;  also  for  Sanatarium  and  House  ! 
of  Refuge.    District  Clerk,  H.  F,  Leon-  ' 
ard. 

Chief  of  H'ire  Department,  D.  J.  Lewis, 
recommends  to  the  City  Council  the 
purchase  of  the  following: — Combination 
hose  and  pumping  auto  truck,  800  gal-  • 
Ions  per  minute,  $10,000.  Motor  tractor 
ladder  truck  $5,000.  Storage  battery  sys- 
tem to  replace  present  gravity  battery 
system  $1,800. 

Chesterville,  Ont. 

Mr.  R.  J.  Hodgson  would  like  to  re- 
ceive prices  and  catalogues  on  cement, 
lumber,  stable  equipment  and  tin  roofing. 
Also  15  pieces  of  lumber  10  in.  x  10  in. 
X  40  ft. 

Kincardine,  Ont. 

The  F.  E.  Coonibe  Furniture  Co.,  Ltd.. 
will  purchase  a  stationary  engine  60  to 
100  h.p.    Wlieelock  engine  preferred. 

Pefferlaw,  Ont. 

Mr.  W.  H.  Taylor  would  like  to  re-' 
ceive  prices  and  catalogues  on  wood  ceil- 
ings, lath  doors,  sash,  furnace,  lath,  ce- 
ment, lime  and  general  hardware. 

Sherbrooke,  Que. 

The  City  Council  are  receiving  tenders 
for  approximately  7,000  feet  of  galvanized 
iron  pipe  from  ^4  in.  to  1^  in.,  to- 
gether with  fittings.  Valves  from 
inch  to  8  inches,  10  tons  pig  lead,  lead 
wool,  packing,  etc.     Purchasing  Agent, 

H.  C.  King.  Complete  specifications  at 
office  of  MacLean  Daily  Reports,  Ltd., 
345  Adelaide  Street  West.  Toronto. 

Swift  Current,  Sask. 

Tenders  will  be  called  shortly  for  615 
h.p.  oil  engine  for  the  Electrical  Depart- 
ment of  the  City  Council.  Electrical  en- 
gineer, J.  N.  Calder. 

Toronto,  Ont. 

The  Provincial  Government  are  call- 
ing for  tenders  until  April  1  for  right  to 
cut  hardwood  timber  in  the  Townships 
of  Merrick,  Mulock,  Stewart  and  Lock- 
hart  in  the  District  of  Nippissing.  The 
successful  tenderer  will  be  required  to 
erect  a  suitable  plant  and  machinery 
costing  not  less  than  $100,000. 

Yorkton,  Sask. 

Tenders  are  being  received  by  the 
Town  Council,  Clerk,  F.  J.  Pilkington, 
for  the  following  supplies: — One  357  h.p. 
oil  engine,  one  380  kw.  generator,  one 
transformer  down  to  30  kw.,  450  feet  of 
4-inch  cast  iron  pipe,  300  pounds  of  lead, 

I,  000  feet  of  ()-inch  clay  pipe. 

CONTRACTS  AWARDED 

Ottawa,  Ont. 

The  Waterworks  Department  have 
awarded  the  contracts  for  their  1917  sup- 
plies as  follows: — Lead  pipe  and  pig 
lead,  Canada  Metal  Co.,  Eraser  Avenue, 
Toronto;  stone  (3  districts  each).  Fed- 
eral Stone  &  Supply  Co.,  313  Sussex 
Street,  and  Rideau  Canal  Co..  Birks 
Bldg.;  sand.  R.  J.  Couch;  lumber,  W.  C. 
Edwards  Lumber  Co.,  Sussex  Street; 
brick,  Ottawa  Brick  Mfg.  Co..  Castle 
Bldg.;  castings  and  special  pipe  cast- 
ings, Thos.  Lawson  &  Sons;  asphalt  filler, 
Crushed  Stone  Ltd.,  Yonge  Street  .Ar- 
cade, Toronto;  asphalt  finx,  British  Am- 
erican Oil  Co.,  334  Preston  Street;  as- 
phalt, oils  and  grease.  Imperial  Oil  Co., 
Catharine  Street;  cast  iron  pipe.  Nation- 
al Iron  Works,  Cherry  Street.  Toronto. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  John  Inglis  Co..  Limited,  Toronto 


The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 


Tenders  and  For  Sale  Department 


To  Contractors  and  Others 


Ai  times  »c  are  in  •  posUion  to  fill  rush  onlcrs 
lor  I'iliiiK  timber  from  our  slock  supply  al  Kulc  • 
>ri,  iioilh  of  Suilbury. 

KASTEKN  LANDS  DK.l'AUTM  KN  I  . 
(•  \  K  .   rt>KONTi)  7  r.i 


(Quebec  Harbor  Commission 


NOTICE 


Scaled  tcmlcrs,  aildressed  to  tlic  \in<lcrsigiH'cl. 
ami  enilorseil  "Tender  for  Storage  Amux,"  will 
lie  received  al  llie  Ouctiec  Harbour  I'lminiissinii 
cr-'  Orticc.  up  to  12~o'clock  noon,  of  March  12th 
next,  for  the  construclion  anil  delivery  in  com- 
plclc  working  order,  in  accordance  with  the  ex- 
hibited plans  and  specifications,  of  a  drain  Slor- 
Bgc  .\nnex  (of  about  l,OfMI,<MK»  bushels  capacity), 
to  the  Commissioners'  present  concrete  elevator 
No.  2. 

Plans  and  specifications  of  the  proposed  work 
may  be  seen  and  forms  of  lender  obtained  at  tlie 
Harbour  Engineer's  office,  Ouebec,  between  the 
hours  of  111  o'clock  a.m.  and  i>  o'clock  p.m.. 
every  week  ilay.  Each  tender  must  be  accom- 
panied by  an  accepted  hank  chetpie  for  $25,000, 
made  payable  to  the  order  of  the  Cliairman  of 
the  Ouebec  Harbour  Commission;  the  amount  of 
this  cheque  will  be  forfeited  should  the  tenderer 
refuse  or  neglect  to  enter  into  a  contract  for  the 
construction  of  the  Annex  to  Grain  Elevator  Nd. 
■J.  if  called  upon  to  do  so,,  and  will  be  retained 
during  the  progress  of  the  work,  as  partial  se- 
curity for  its  due  fulfillment;  the  unsuccessful 
tenderers  will  have  their  chetpies  returned. 

No  tender  will  be  considered  unless  made  out 
on  the  forms  provided  by  the  Commission. 

The  Commissioners  do  not  bind  themselves  to 
accept  the  lowest  or  any  tender. 

CHARLES  SMITH, 

Secretary-Treasurer, 
f>  Ui  Oiteber  TTarl>our  Commission, 


SITUATIONS  WANTED 


EXPERIENCED  ASSISTANT  ENGINEER 
-hurtly  open  to  consider  offers.  Sales  office 
work,  tenders,  estimates,  specifications,  etc. ; 
pumping  and  power  station  layouts;  expert  in 
water  and  high  pressure  steam  piping,  design  and 
costs.     fioofl   draughtsman.     I!ox   528,  Contract 


FOR  SALE 


One  150  h.p.  compound  tandem  Wheelock  Engine. 
One  fO  h.p.  single  Laurie  Engine. 

If  interested  a  price  will  be  rpioted  F.O.I5. 
cars.  The  above  is  in  first  class  condition.  -Ap- 
ply II.  M.  Miller,  .Secretary,  Water,  Light  and 
Heat  Commission.  St.  Marys,  Ont.  0-10 


BOILERS  FOR  SALE 

Two  low  pressure  30  H.P.  steel  boilers  com- 
plete with  mountings,  grates,  etc.  Have  been  in 
use  less  than  two  months.  Good  for  steam  or 
hot  water  heating  purposes.  Each  will  carry 
Z,f)f)0  square  feet  of  steam  radiation.  Further 
particulars — MacM.  R.  &  D.,  4  Beaver  Hall  Sq., 
.Montreal.  17-t.f. 


FOR  SALE 

I  1  11  null  -.  Ill  .")2  111.  lelaying  rail  lidccl  with 
.\llas  joints,  for  prompt  shipment.  For  particu- 
lars apply  to  lolm  1.  Gartsliore,  5S  EronI  .Street 
West,    l-ui.inlu,         ■  ;)12 


Notice  to  Contractors 

Garbage  Wagons 


.Scaled  tciuliTs.  addressed  to  the  Cliairman  of 
llie  l!oard  of  Control,  (^ity  Hall,  Ottawa,  will 
lie  received  by  the  .Secretary  up  to  4  p.m.,  Tues- 
day, March  iSth,  1917,  for  the  supply  and  de- 
li\  cry   of : 

111  l<<illcr  Type  .Siiii^lo  Horse  Refuse  Wagons. 

IN  Two-Morse  Rectanjjiilar  l!ox  Refuse  Wagons, 
t  Two- Horse  liottcmi  Dumji  Refuse  Wagons. 

Any  tender  rcci-ivL'd  altfi  the  above  stated  time 
will   lie  declared  intoini.)]. 

S]iecilicaliciiiv  and  full  |iartirulars  may  be  ob- 
tained on  applii  atiim  to  the  City  Engineer's 
Office,    City    Hall,  Ottawa. 

.\  deposit  in  cash  or  a  marked  cheque  for  10 
per  cent,  of  the  amount  of  tender  must  accom- 
pany each  tender. 

The  Cor|ioration  does  not  bind  itself  to  accept 
tlu'  l»n\est  or  any  tender. 

A.  F.  MACALLUM, 

Commissioner  of  Works. 
Ottawa.  Feb.  2(i.  1017.  9-9 


Late  News  Items 

Alborough  Township,  Ont. 

Hon.  Finlay  McUiarniid,  Pro\'incial 
Minister  of  Pul^ilic  Works,  Toronto,  plans 
to  build  a  $3,000  l^rick  residence  to  re- 
place the  one  recently  destroyed  by  tire. 

Amherst.  N.S. 

Tenders  will  be  received  shortly  for 
reinodellinf?  of  a  theatre,  to  cost  $10,000. 

Essex  County,  Ont. 

The  County  Council  will  build  about 
ten  bridges  this  season,  from  (i  to  15-tt. 
span.  Road  Commissioner  E.  O'Neii, 
care  of  Clerk,  W.  P.  Coyle,  Sandwich, 
Ont. 

Forest,  Ont. 

Phil.  Prouse  contemplates  the  erection 
of  a  residence  on  Queen  St.  in  the  spring, 
to  cost  $;i,500. 

Guelph,  Ont. 

Colwill  P)Ooth  &  Co.,  Douglas  Street, 
have  nearly  completed  the  plans  for  a 
$16,000  one-storey  steel  and  brick  theatre, 
to  be  erected  by  George  Reinhart  and 
Mr.  Collins,  Welland.  Expect  to  call 
tenders  shortly  for  ornamental  plastering, 
plumbing,  steam  heating,  and  electrical 
work. 

Lennoxville,  Que. 

Sketch  plans  have  been  drawn  by  L. 
X.  .\udet,  Sherbrooke,  Que.,  for  a  $2.). 000 
one-storey  stone  church,  to  be  erected 
by  the  Roman  Catholic  congregation. 

Notre  Dame  des  Anges,  Que. 

J.  S.  Bergeron  has  been  appointed  ar- 
chitect and  is  preparing  plans  for  a  two- 
storey  frame  presbytery  to  be  erected  by 
the  parish  congregation. 


Springfield,  Ont. 

VV.  C.  l\eiclield  contempates  erecting 
two  residences,  to  cost  about  $5,000. 
Owner  will  prepare  plans.  Material  to 
lie  chosen, 

Stratford.  Ont. 

The  Public  School  Board  will  call  ten- 
ders shortly  for  additions  to  two  schools, 
to  cost  $:i0,000.  Chairman  of  Building 
Committee,  J.  Whiteman. 

Tofield.  Alta. 

A.  Jeffers,  McLeod  Block,  Edmonton, 
is  preparing  plans  for  a  $15,000  four-room 
brick  school.  Secretary-treasurer  of  the 
School  Board,  H.  H.  MacCauley,  wii: 
purchase  desks  and  blackboards. 

Trois  Rivieres,  Que. 

Plans  are  in  progress  for  a  $10,000  two- 
storey  brick  furniture  store  to  be  erected 
by  Eng.  Julien  Co.,  Ltd.,  1220  St.  Valier 
Street.  Managing  director,  Eng.  Julien. 
Owners  want  prices  for  lumber  and  brick 
work  l)y  day  labor.  Sub-contracts  will  be 
let  for  heating,  plumbing,  roofing,  electri- 
cal work,  and  painting. 

Woodstock.  Ont. 

W.  McNichol,  Mary  St.,  is  preparing 
plans  for  two  two-storey  pressed  brick 
'  apartments  to  be  erected  on  Riddle  St., 
between  Mary  and  Grace,  at  a  cost  of 
$6,500. 


THE 

Canadian  Surety  Co. 

writes 

BONDS 

guaranteeing 

Performance  of  Contracts 

Head  Office,  26  Wellington  St.  E., 

TORONTO 

Brokers'  Business  Solicited 


"CHEVROLET' 
CAR 

For  Sale 

Cash  Price    -  $450.00 

As  good  as  new,  in 
use  only  four  months. 
Owner  is  overseas. 
Information  from 

M  c/o  Box  507 

Contract  Record 

Toronto,  Ont. 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 

MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
54  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisco 


DAKE  CHAIN  HOISTS 


Dake  chain  and  wire  rope  hoists  have 
the  famous  Dake  motor  directly  con- 
nected to  Standard  chain  block.  They 
can  be  equipped  with  hook  or  with  trol- 
ley to  run  on  single  or  two  I  beams. 
Lubrication  is  automatic.  All  parts 
strong  enough  to  carry  load  twice  rated 
capacity.    Send  for  catalo.gue. 

DAKE  ENGINE  CO. 


Grand  Haven 


Mich.  U.S.A. 


CANADIAN  AGENTS 
Montreal— Mussens.  Limited. 

Toronto  —  A.  R.  Williams  Machinery  Co.,  Limited. 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 


1551  Granville  Street 


Vancouver,  B.C. 


James  Thomson,  President. 


J.  (i.  .Vli,i;n.  Vice-President. 


Ja.-\ii;s  a.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 

Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


CAST  IRON  M^ 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 


4t 
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LISTER-BRUSTON 

Automatic  Electric 

LIGHTING  SYSTEM 

for  Count  I  y  Houses.  Hotels,  Suninier  Cottages 
aiui  tor  Town  Lighting 

entirely  automatic 
STARTS  ITSEIF    STOPS  ITSELF 


LISTER  GAS  and  GASOLENE  ENGINES, 
PUMPING  SYSTEMS,  ETC. 
AVERY  TRACTORS  IN  SIX  SIZES. 

Catalogues  on  application  to 

R.  A.  Lister  &  Co.,  Limited 

TORONTO 

Winnipeg    Quebec    St.  John.N.B, — Works  Dursley,  Eng 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 

of  work. 

Send  us  your  blue  prints 
"~'  for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto   Montreal  Limited       Winnipeg  Calgary 


Type  "C 


LYMAN  Elevator  Guide 
Lubricator 

The  ONLY  Lubricator  that 
— uses  Grease 

— applies  lubricant  only  when  elevator  is  running 

— does  not  smear  the  guide  rail  with  excess  lubri- 
cant and  adhering  dirt 

— has  no  delicate  parts  to  get  out  of  order — no  wicks 
to  clog — no  tin  reservoirs  to  get  loose  and  rattle. 

As  the  illustration  shows,  the  Lyman  Elevator 
Guide  Lubricator  is  simple  and  substantial.  Made 
of  heavy,  close-grained  metal,  it  will  last  practi- 
cally as  long  as  the  elevator  itself.  Furnished 
complete,  to  fit  any  car  and  rail. 

Write  for  Descriptive  Booklet  and  Prices  to 

Lyman  Tube  &  Supply  Co.,  Ltd. 

Montreal  Toronto  Winnipeg  New  York 


Fc-hruary  :i8.  l>)i; 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,  Office  North  ^gg^   Evenings,  North  2107 


Facilities  for  Service 

We  offer  you  a  complete  line  of 
hi,£>h-grade  electric  wires,  cables,  and 
accessories,  and  unexcelled  facilities 
for  rendering  prompt  service  at  rea- 
sonable prices. 

jA  *^  ;  ^  Standard  Underground  Cable 
(  ^      _  Co.  of  Canada,  Limited 


Montreal 


Hamilton,  Ont. 

Winnipeg: 


Seattle 


THE     MINISTER     OF  FINANCE 

REQUESTS 

THE    PEOPLE    OF    CANADA  TO 

BEGIN  NOW 

TO   SAVE    MONEY    FOR  THE 

NEXT  WAR  LOAN 


JAN.  9,  1917 


DEPARTMENT  OF  FINANCE 
OTTAWA 


Canada  Iron  Foundries,  Limited 


CAST  IRO  N  PI  PE 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc.,  Castingrs 
of  all  kinds,  MoorinsT  Bollards  for  both  Concrete  and  Wooden  Docks 


Metal 
Protection 

III  any  kind  of  metal  con- 
struction the  element  of 
rust  is  such  a  destructive 
factor  that  the  best  protec- 
tion obtainable  is  unques- 
tionably the  cheapest. 

I  CARTER'S 

I  Dry  Red  Lead 

I  is  the  highest  standard  qual- 

I  ity  and  affords   a  perfect 

I  sealing  coat  that  absolutely 

I  protects  all  kinds  of  metal 

I  from  rust  and  corrosion. 

I  We  make  Orange  Dry  Lead 

I  and   Litharge  also  Special 

I  Dry  Lead  and  Litharge  for 

I  Color,  Varnish  and  Rubber 

I  Makers.    Oxides  for  Stor- 

I  age  Batteries  and  Pottery. 

I  All  products  are  wholly 

I  Canadian  made. 

\  Quotations  sent  upon  request. 

I   The  Carter  White  Lead  Co. 

I  of  Canada,  Limited 

-  91  Delorimier  Avenue 

1  Montreal 

Mm 


The  rise  and  fall  of  water 
in  a  Reservoir,  Tank  or 
Well  can  be  accurately  re- 
corded in  the  Engineer's 
Office,  even  if  it  is  fifty  miles 
away.  The  Transmitter 
will  show  locally  the  varia- 
tion, and  will  send  impulses 
to  the  Recorder  for  every 
inch  rise  and  fall.  The 
Recorder  will  show  all  this 
on  the  chart  and  the  pen 
acts  as  a  graphic  indicator, 
and  enables  the  level  of  the 
water  to  be  seen  at  a  glance. 

The  complete  outfit,  with- 
out batteries  or  line  wires, 
with  one  year's  supply  of 
charts  delivered  free,  duty 
paid  any  town  in  Canada 

$350.00 

Gent  &  Co.y  Ltd. 

Leicester,  Eng. 

Cables,  Lodestone 
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VALVE  -HYDRANT  MANUFACTURERS 

WALKERVILLE,ONT. 


Furnace  Water  Jacket 
Repaired    by  Welding 

This  furnace  water  jacket,  in  constant  use  at  a 
large  smelting  plant,  was  rendered  useless  by  a 
large  leak  at  a  point  difficult  to  repair  by  ordinary 
methods. 

The  jacket  was  quickly  taken  down  and  the  leak- 
ing area  welded  by  the  Prest-O-Lite  Process.  The 
cost  of  this  repair  was  small,  but  the  saving  of  time  , 
and  replacement  expense  was  considerable. 

As  a  means  of  effecting  emergency  repairs  to 
broken,  worn  or  damaged  machinery,  tools  and 
equipment  of  all  kinds,  the  oxy-acetylene  process  is 
unequalled. 

Asid^  from  its  value  as  a  repair  method,  this  pro- 
cess has  great  possibilities  in  the  manufacture  of 
metal  products,  from  locomotives  down  to  delicate 
electrical  appliances.  It  lowers  the  cost  of  produc- 
tion, gives  stronger  and  neater  joints,  and  the  metal 
may  be  left  in  perfect  condition  for  any  subsequent 
machining. 

Investigate  the  possibilities  oxy-acetylene  welding 
has  for  your  shop  or  factory. 


Employs  both  gases  (acetylene  and  oxygen)  in  portable 
cylinders.  Prest-O-Lite  Dissolved  Acetylene  (ready-made 
carbide  gas)  is  backed  by  Prest-O-Lite  Service,  which 
insures  prompt   exchange   of  full   cylinders   for  empty 
ones.    Provides  dry,  purified  gas,  insuring  better  welds, 
((uicker  work,  and  lower  cost,  and  also  avoids  the  large 
initial  outlay  and  heavy  depreciation  incurred  in  making 
crude  acetylene  in  a  carbide  generator. 
Necessary  equipment  is  not  expensive.    We  furnish  high-grade 
welding  apparatus  for  $75;  acetylene  service  at  additional  cost. 
Adaptable  for  oxy-acetylene  cutting  by  the  addition  of  special 
cutting  blow-pipe.    Thorough  instructions  are  furnished  free  to 
every  user  of  Prest-O-Lite  Dissolved  Acetylene — any  average 
workman  who  understands  metals  can  learn  the  process  quickly 
and  easily. 

Write  for  our  free  literature  on  the  Prest-O-Lite 
Oxy  acetylene  Process.  It  contains  data  and  infor- 
mation of  great  value  to  you. 


The  Prest-O-Lite  Co.,  Inc.,  Dept.  e 

World's   Largest  Makers  of  Dissolved  Acetylene 
Canadian  Main  Office  and  Factory 

MERRITTON.  ONT. 
Factory  Branch  -  WINNIPEG,  Man. 
53  Branches  and  Charging  Plants 


Keep  Canadian  Factories  Going.     Insist  on  Buying 
Goods  MADE  IN  CANADA. 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRIGFS 

CEMENT.  LIME.  AND  I!KU  K 
Cement  -delivrred  in  5  barrel  lots.  $*.*.20  pci  l>bl.  ; 
«ith  bag*.  *itlW;  car  lots.  $1.70  on  tlic  track. 

Um»— grey  4-»c.  white  &tV  per  100  lbs.,  deliverctl 
in  not  less  tliar.  1800  lb.  lots.  At  the  ware 
house,  white  45c.  grey  39c. 

Brick — No.  1  dry  pressed  red  biick  $17;  bulT. 
$17  f.o.b.  the  job;  No.  J,  $14;  coiiniion  red 
stock  brick.  $11  to  $14:  grey.  $11  to  $12; 
wire-cut  brick  (or  foundation  work,  $9  on 
the  cars,  delivered  $10;  "Tapestry"  brick,  im- 
ported, $25  to  $35;  local  Ruk,  $14;  sand  lime 
brick.  $7.60  f.o.b.  car  at  King  Edward  Siding; 
$6  50  f.o.b.  car  or  wagon  at  plant  ;  $8.50  de- 
livered on  job.  Paving  brick.  No.  1,  $18  per 
M.  f.o.b.  West  Toronto;  No.  2,  $14;  paving 
blocks.  No.  1.  $24  per  M. ;  No.  2.  $18.  Sun- 
Tex  face  brick.  $16  to  $20  per  M. ;  Denison 
interlocking  hollow  tile,  $60  per  M.  Lots 
over  100,000.  $55. 

Concrete  brick  —  Quotations  f.  o.  b.  Toronto  :  — 
mite  $52.  buff  $2.'«,  grey  $27,  plain  pressed 
$17.  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE.  SAND,  AND  GRAVEL 
Toronto  prices.  F.  O.  B.  Car : 
Crushed  stone— 2  in..  $1.40;  1  in.,  $1.50;  H  in., 
$1.60;  rubble  stone,  in  car  lots,  $1.25  per  ton, 
f.o.b.  car. 

Sand — for  cement  or  brick  work,  f'tc  per  ton, 
f.o.b.  Toronto. 

Gravel  —  Pit  run.  05c  per  ton  f.o.b.  Toronto ; 
screened.  $1.05  to  $1.10  per  ton  f.o.b.  To- 
ronto. 

LUMBER  (BUIJ.DING  MATERIAL) 
Toronto  prices,  delivered. 

Hemlock— 2  x  4  in.  to  2  x  12  in..  12  and  14  ft., 
$29;  10  and  16  ft..  $:n ;  18  ft..  $32;  No.  1 
hemlock  decking.  1x4  in..  .$27;  1x5  in., 
$:iO;  1x6  in..  $.32:  No.  2  hemlock  decking, 
$.^>  less  than  No.  1. 

Pine— 1  in.  x  4  in.  and  5  in..  $30;  1  in.  x  6  in.  to 
8  in..  $.32;  l  in.  x  10  in..  $35;  1  in.  x  12  in.. 
$.36;  2  in  X  4  in.  to  2  in.  x  12  in.,  and  10  ft. 
to  16  ft.  long,  Norway  pine.  .$.35  to  $42;  Vs  x 
6  to  10  in.  pine  shelving,  $45  to  $48;  Vs  x  12 
in.  pine  shelving,  $50;  No.  1  pine  flooring, 
$42;  No.  1  spruce  flooring,  $35;  No.  1  pine 
V  or  beaded  sheeting.  $47;  No.  2  ditto,  $42; 
pine  trim,  4  in.  casing.  $2  per  100  ft. ;  5  in. 
ditto.  $2.50;  8  in.  pine  base.  $3.25;  4  in.  pine 
window  stool.  $2.75. 

Shingles— XXX  B.  C.  shingles.  $4.25;  N.  B.  ex- 
tras. $4.25;  N.  E.  clears.  $4;  No.  1  pine  lath, 
$6..V>;  No.  2  pine  lath,  $6;  No.  1  spruce  lath, 
$5  50 

Dimension  timber  (B.  C.  fir)-10  x  14.  12  x  12, 
l-i  X  14  14  X  14,  14  x  16,  $45;  10  x  16,  12  x 
16  16  X  16,  14  X  18,  18  x  18,  20  x  20,  $46; 
12  X  18,  IS  X  20,  $50 ;  10  x  18,  12  x  20.  14  x 
20  16  x  20,  $51.  These  prices  apply  to  32  ft. 
lengths;  32  to  .^5  ft.,  $1  to  $2  per  thousand 
(■-<tra:  36  to  40  ft..  $2  to  $3  per  thousand 

STEEL  AND  IRON 

Steel  and  Iron  Bars-$4.00  to  $6.00  base;  twisted 
and  deformed,  $4.25  base. 

Shapes— Over  35  lbs.  per  yd.,  $5.00  per  100  lbs. ; 
under  35  lbs.  per  yd.  $4.25  per  100  lbs. 

Plates— 12  ins.  and  under,  $5.00  per  lOO  lbs.  ;  over 
12  ins.  and  under  36  ins.,  $5.20  per  lOO  lbs.; 
.36  ins.  and  over,  $5.40  per  100  lbs.  Tank  and 
boiler  plates — J4  in.  and  over  and  under  36 
ins.,  $4.40;  36  ins.  and  over,  $4.90.  Gauge 
plates— Nos.  10,  12,  14,  .$4.95  to  $5.20  per  100 
lbs.  Black  American  bessemer  plates— 28 
gauge,  $4.75  to  $4.95  per  100  lbs. 

Flats  -7  in.  wide  and  under,  $4,25  per  100  lbs. 


Extras  1  10c  per  lb.  extra  for  cutting  to  length, 
for  plate  less  tlian  'A  in.  thick,  for  angles 
less  than  5  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  18,  20,  and  24  in. 
lieams;  1 '10c  to  '^c  per  lb.  extra  for  all 
Bethlehem  sections. 

Galv.inized  iron    2S  gauge  $7.50  to  $8.00. 

Cast-iron  pipe — Standard  prices,  carload  lots, 
f.o.b.  Toronto:  4-in.  $38  per  net  ton;  6-in. 
and  up  to  $37,  with  $1  extra  for  gas  pipe. 

.SKWKR  IMPK 
Sewer  pipe — Toronto  prices  (wliolcsale),  with  dis- 
counts as  below,  f.o.b.  factory — 4  in.,  3()c  pei 
ft.;  6  in.,  45c;  8  in.,'  70c;  9  in.,  90c;  10  in., 
$1.05;  12  in.,  $1.35;  15  in.,  $1.S0;  IS  in., 
$2-.')0;  20  in.,  $3;  22  in..  $4;  24  in.,  $4.50. 
Discounts— 4  in.  to  12  in.,  70  ihv  cent.;  15 
in.  to  18  in.,  65  per  cent.;  2o  in.  to  24  in.,  tiO 
per  cent 

Tile  wall  coping — .8  or  !l  in.  wall,  50c  pei-  ft.;  12 
in.  or  13  in.  wall,  75c  per  ft :  18  in.  wall, 
$1..')0  per  ft.  ;  carried  in  (i,  12,  18,  and  24  m. 
lengths. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $14.80  per  100  lbs. 
Boiled  linseed  oil— in  bbls.,  $1.18  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  bbls.,  $1.15  per  gal.;  red  lead, 
dry,  $15  per  100  lbs. ;  putty  in  bulk,  $4.50  per 
100  lbs.;  in  100-lb.  drums,  .$4.85;  putty  in 
25   lb.    tins,   $5.25  per   100   lbs.;   steeL  sash 
putty  in  25-lb.  tins,  $5.75  per  100  lbs. ;  tur- 
pentine,  in  bbls.,   81c   per   Imp.   gal.,  based 
on  southern  gauge. 


MONTREAL  PRICES 

•CEMENT,  LIME,  AND  BRICK 
Cement — $2.30  steam  car  load  lots,  including  sacks 
Lime — Hydrated,  $15  per  ton;  lump,  $8. 
Brick— No.  1  pressed,-  $18 ;  No.  2  pressed,  $15; 

Manganese  rustic,  $20;  buff  rustic,  $20;  red 

rustic.  No.  1,  $15;  red  rustic.  No.  2,  $13; 

buff  (smooth),  $21;  buff  (rough),  $20;  plastic 

S12.2.5. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 
$45,  plain  pressed  $12  per.  thousand,  all  f.o.b. 
Montreal  (C.  P.  R.  terminals). 

CONCRETE  SEWER  PIPE 
Straight  pipes  (per  foot)  ;  not  reinforced,  8-iii. 
26c.;  9-in.  30c.  10-in.  34c;  12  in.  40c;  15-in. 
60c;  18-in.  74c.  Reinforced,  18-in.  90c;  21- 
in.  $1;  24-in.  $1.20;  .30-in.  $1.60;  36-in,  .$2.40; 
42-in.  $3;  48-in.  $4.20. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 
Crushed  Stone— 2  in.,  $1.40;  ^-in.  $1.65;  -K-in., 

$1.75  per  ton,  delivered. 
Sand — 90c  per  ton,  car  load,  on  cars. 
Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 
Steel  angles — 3  in.  x  3  in.  and  up,  $4.50;  1  in. 
X  1  \n.  X  14  in.,  25c  extra;  )4  in.  x  54  i"- 
X  %  in.  50c  extra.  Boiler  plates — %  'n. 
thick  and  thicker.  $(i.no.  ('iicular  plates  — 
Flange  quality,  36  in.  dimension  and  over, 
."?6.3o;  under  36  in.  dimension.  .$6.60.  Reams 
and  channels — Under  .35  lbs.  per  yd.,  $5.00; 
35  lbs.  per  yd.  and  over,  $4.75;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$6.!50:  28' gauge,  $6.00  per  100  sq.  feet,  subject 
to  change  without  notice.  Copper  bearing 
sheets— Keystone  black,  28  LT.  S.  gauge,  $5.00 
per  lOO  lbs.  nominal. 

SEWER  PIPE  ^ 
Straight  pipe  (per  foot) — 4-in.,  25c.;  6-in.  40c.: 
.8-in.,  55c;  9-in.,  70c;  10-in.,  80c;  12-in.,  $1  ;■ 
24-in.,  $3.25.     Bends,  each  75c,  $1.20,  $2.20, 
$2.80,  $3.20,  .$4.00,  $13.     Double  collar,  75c, 


$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.60, 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4.90,  $5.50,  $8,  $26.  Y.  Pipe, 
254  ft.,  $2,  $3,  $4.12,  $5.25,  $6,  $8.50,  $27.60. 
Syphon,  $2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15, 
(12-in.)  Buchan  trap  cesspools,  double  sy- 
phon, running  trap  and  hand-hole  trap,  $2.25, 
$3.60,  $6.00,  $8.40,  $9.60,  $15  (12-in.)  These 
prices  are  subject  to  a  discount  of  50  per 
cent,  for  less  than  car  load  lots  delivered,  and 
a  discount  of  from  62  per  cent,  to  70  per 
cent,  for  car  load  lots  f.o.b.  Montreal. 
SUNDRIES 

Hard  wall  plaster — $13  per  ton.  Plaster  of  Paris 
$2.05  per  bbl.  Rope— Best  Manilla,  2'd'Ac 
basis  per  pound;  British  Manilla,  25c  basis; 
sisal  rope,  24c  basis ;  lath  yarn.  24c.  Boiled 
linseed  oil — in  barrels,  $1.32  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  barrels,  $1.35  per  gal. 
nominal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 
load  lots,  $2.20.    Bags  10  cents  extra. 

Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.   1   dry  pressed,   red  and  buff,  $35; 
common  red  stock,  $25 ;  common  grey  stock, 
$12 ;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  lin.,  $2.75; 
}4-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.     De- ' 
livery  south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite — I'A  and  2-in.,  $2.65;  -M-in.  and 
l  in.,  $2.90;   J^-in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
(15  per   cent,   discount   for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2. red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16. 
6  x  10,  6  X  12,  8  x  12,  $39 ;  10  x  16,  12  x  16, 
16  X  16,  14  x  18,  16  X  18,  18  x  18,  20  x  20, 
$40 ;  6  x  14,  8  x  14,  12  x  18,  18  x  20,  $42 ;  6 
X  16,  6  X  18,  6  x  20,  8  X  16,  8  X  18,  8  x  20. 
10  X  18,  10  X  20,  12  X  20,  14 'x  20,  16  x  20, 
$43. 

Pine — 1-in.  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.  554-in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7 ;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50 ;  hand- 
sawn,  $7. 

STEEL  AND  IRON 
Steel — Round   bars,  $3.35  per  100  lbs. ;  square 
twisted,  $4  per  100  lbs. ;  channels  and  angles, 
$4.25;  beams,  $4;  plates,  $5  per  100  lbs. 
Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  ton. 

(Continued  on  page  54) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Square* 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Wareheuc*  Stock*  t 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM.  ONT. 


Sale*  Office*  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mill*  and  General 
Office* : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Before  ©eJ?-^  and  After 


Made  in  Canada 
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The  illustrations  show  the  excellent  repairs  made  with  "Gunite"  on  the  Atlantic  City  and 
Shore  Railway  Bricfge  Pier.  Such  repairs  are  made  without  forms  or  false  work  of  any  kind,  and 
are  made  between  tides. 

The  Cement  Gun  Company,  Inc.,  Allentown,  Pa. 


A.  R.  ROBERTS, 
727  Traders  Bank  Building,  TORONTO,  ONT. 


TAYLOR  ENGINEERING  CO  , 
Credit  Foncier  Building,  VANCOUVER,  B.  C. 
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CURKENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


tv.  ontinufd  from  |<ati<' 

SEWER  I'lPK 
Sewer  Pi|»«  -  Wholesale  priceb  l  .^'.l'  Wiiiihik  k. 
pet  It.,  a  in.,  »  icii«>;  4  in..  11  cents;  B  in., 
M  cent*:  «  in,,  18H  cents;  S  in..  aO  cents; 
•J  in.  lift  cents;  10  hi.,  40  cents;  VJ  in.,  OU 
cents:  IS  in.,  75  cents;  1><  in  $1  I'O;  'JO  in., 
$1.50;  24  in..  $2.00. 

SlNUKli:.-^ 

Haiti  Wall  Plaster— L'nsanded,  $13  per  ton;  sand- 
eJ.  $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  llrand,  $.3.75  per 
bbl..  in  bags  $15.00 

PAINTS  .\.Nl)  OILS 
Paints  and  Oils— White  lead,  ground  in  oil,  $11.00 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  9S 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  5)5 
cent*  per  gal.;  dry  red  lead,  $10.00  per  100 
lbs. ;  putty  in  bulk,  $3.25  per  bbl. ;  putty  in 
25-lb.  tins,  $;1.75;  turpentine,  in  bbls.,  SO 
cents  per  gal.  Mi.xcd  paini,  ordinary  colors, 
per  gal.,  $3.10. 


V^ANGOUVKR  PRICES 

CEMENT.  LIME,  .\IMn  BRTCK 
Cement— Grey  Portland.  $2.45  per  bbl  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $32  per 
ton,  sacks  extra;  fine  while,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white.  $9.50  per  bbl. ; 
white  Portland  cement,  $2.45  per  bbl.  of  350 
lbs.,  sacks  10c  extra,  f.o.b.  Voncouver. 

Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivered. 
Brick- Common  red  brick,  $11.50  to  $13.00  f.o.b. 


«.iicliiilisc  ;  $10,511  to  $i;i.OU  ill  car  lots  f.o.b. 
\'ancouvcr;  pressed  red  brick,  .f30  f.o.b.  wharf 
X'ancouvcr ;  pressed  buff  brick  $40  at  ware- 
house ;  $33  in  car  lots ;  tapestry  brick,  .$45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings ;  fire  brick,  $35  in  car  lots,  $40  in  ware- 
house;  fire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEL 
Sand  —  Uiick  and  plaster  sand  $1.85  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $2.00  per  yard  delivered. 
Prices  of  stone  are  still  open. 

LUMBER  (BUILDING  MATERIAL- 
V'ancouver  prices  f.o.b.  mills : 

Timber  (9.  C.  fir — all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  .$11  to  $13;  sizes  from 
16  X  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  fiat  grain  flooring,  ceiling  and 
siding,  .$25;  No.  1  XXX  B.  C.  shingles, 
.$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse ; 
Steel — (round  and  square  bars)  $3.25  base ;  twist- 
ed and  deformed,  $3.25  base ;  structural  sec- 
tions. .$5,511  to  .ft). 

Galvanized  iron — 28  gauge,  $!)..5()  per  100  lbs. 
Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 

$7.10  ,  5,  !)  and  10  ft.  sheets,  $7.25  per  square. 

Black  steel  sheets,  24  gauge,  $6.60  per  lOU 

lbs. 


Steel  angles — $5  lo  !fU  ijcr  lOU  lbs.,  depending  on 
si/c,    c|uanlily  and  spccilications. 

Steel  channels,  beams — $5.50  to  $6  per  100  lbs., 
depending  on  size,  quantity  and  specifications. 

Steel  plates— $G..51)  to  $7. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices  f.o.b.  warehouse: 
4-in.,  Vi'Ac.  per  ft.;  6-in.,  21c  ft.;  8-in.,  30c 
ft.;  10-in.,  40c  ft.;  12-in.,  50c  ft.;  15-in., 
$1.05  ft.;  18-in.,  $1.25  ft;  20-in.,  $1.50  ft.; 
24-in.,  .$2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15.00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 

Hydrated  lime— $14.00  in  car  lots. 

Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 

Finishing  Plaster — $18.00  per  ton,  sacks  extra. 

Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,  Manilla,  full  coil,  16c  basis;  2nd  grade, 
liYzC  basis;  sisal  rope,  12%c  basis. 

PAINTS  AND  OILS 
Mixed  Paint— Per  gal.  $2.75  to  $3.25. 
White  lead — Onjiind  in  oil,  $l.'j.9(l  iier  KlO  Ins. 
Boiled  linseed  oil — In  bbls.,  $1.40  per  gal.  of  9 
lbs. 

Raw  linseed  oil — In  bbls.,  $1.38  per  gal. ;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb. 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gais 
Pumps 
Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings.  Condensers,  Elevators,  Engines,  Filters,  Forgings.  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating,  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 
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National  Iron  Works 

LIMITED 

Head  Office,  Works  and  Docks-TORONTO 

CAST  IRON  PIPE 

Every  Size  for  Water,  Gas,  Culvert  or  Sewer, 
Carried  in  Stock  at 

MONTREAL  -  TORONTO  -   PORT  ARTHUR 

LAKE  OR  RAIL  SHIPMENTS 


''Meaford"  Means  Merit 

That  is,  when  it  is  applied  to  the  line  of 

Wheelbarrows, 

Concrete  Carts,  etc.,  etc., 

which  has  made  the  name  "  Meaford "  famous 
among  contractors  all  over  the  country. 

If  you  are  in  need  of  concrete  wheelbarrows, 
drag  scrapers,  concrete  carts,  wheel  scrapers, 
etc.,  which  will  stand  the  maximum  wear  for 
the  lowest  cost,  you  should  investigate  the 
"Meaford"  line  immediately.  Write  for  cata- 
logue and  prices. 

Meaford  Wheelbarrow  Co.,  Limited 

Meaford  -  Ontario  -  Canada 

SELLING  AGENTS: 

Quebec  and  Maritime  Provinces:  Alexander  Gibb,  1-2  St.  Nicholas 
Building,  St.  Nicholas  Street,  Montreal,  Que. 

Manitoba  and  Alberta:  Bissett  &  Loucks,  Limited,  161  Notre 
Dame  Avenue  East,  Winnipeg,  Man.;  Bissett  &  Loucks, 
Limited,  604  Agency  Building,  Edmonton,  Alta. 

British  Columbia:  John  Burns,  329  Railway  St.,  Vancouver,  B.C. 


BITUNAMEL 

Unsurpaued  for  waterproofing  foundations  and  prevent- 
ing ru>t  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 

MentMal  TORONTO  Winnipeg 


CANADIAN 
CHICAGO  BRIDGE  &  IRON 


CO. 


Limited 
BRIDGEBURG.  ONTARIO 
Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"  Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 


Sales  Offices:  — 
Bridgeburg.  Ontario.  130  Janet  Street 

Cliicago,  Illinois,  2014  Old  Colonv  Bldg 
N'rw   York,  N.   Y.,  30  Church  Street 


Built  for  C.r.R.  Montreal    Chicago,  111. 


Jreenville,  Pa. 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water  supply  outfits  of  every 
description 

CORRESPONDENCE  SOLICITED 


"Galvaduct"  and  "Loricated" 

Conduits 


for  Interior  Construction 


Conduits  Company,  Limited 

Sola  Manutactureri  under  Canadian  and  U,  S.  Letteri  Patent 


Toronto 


Canada 
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Civil 

Electrical 
Mechanical 


Directory  of  Engineers 


Contractors 

Special 

Interests 


Chipnian  &  Power 

Civil  Eng-ineers 

TORONTO  WINNIPEG 

Willi)    (.  liipiiKii       C!ru     II  Howri 


BRYAN  PONTIFEX 

Chartered  Accountant. 
-  SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


H.  J.  Griswold, 

Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspectirg  and  Testing  Engineers 
Head   Office   and  Laboratories, 
318    Lagauchetiere   St.    West.  Montreal. 
BR.^^'CH  OFFICES: 
■J4  Adelaide  Street  East,  Toronto. 
707  Union  Trust  Building,  Winnipeg. 

CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL.  SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND  INSPECTION  OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
REPORTS 

Kepi  estnted  at  Xew  York,  Pittsburgh  and 
Chicago;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Litnited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American    and  European 


Vorks. 

Head  Office 
and  Main  Laboratories: 

Branch    Offices    and    Laboratories — 
TORONTO,  WINNIPEG.  EDMONTON, 
VANCOUVER   and   NEW  GLASGOW 


MONTREAL 


HADDIN  &  MILES 

LIMITED 

I  I'ormerly  The  John  Gait  EnsineeringCo.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 

WINNIPEG     —  CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Suppy,  Sewerage  and  Drainagre  ;  Water 
Purification;  Disposal  of  Sewage  and  Refuse  ■, 
Water  Power  Developments  and  Power  Plants. 

Reports.  Designs  -Supervision  of  Construction 
New  Birks  Bldg.  Telephone 
MONTREAL.  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  East,  -  TORONTO 


Robert  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Charles  Warnock. 
Jai.  W.  Moffat, 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories : 
McGill  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 
T.  A.  Morrison  &  Co.,  ^'^^gyTRTAt"' 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Officeand  Workt-63  Esplanade  E,  TORONTO 

Phones— Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
-  Reports,  etc 


Milton   Hersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


PATlTNT^fc    SECURED  OR  OUR 
JT  rt  1  MUn  1  O      p££s  RETURNED 

Being  next  door  to  the  Patent  Office,  we 
liave  personal  interviews  with  Examiners, 
thus  earlier  allowance  of  your  Patents.  We 
have  access  to  all  Records  and  solicit  the 
business  of  Manufacturers,  Engineers,  and 
others  who  realize  the  advisability  of  hav- 
ing their  Patent  business  transacted  by 
Experts       Send  for  our  Booklet,  etc. 

HAROLD  C.  SHIPMAN  &  CO. 
Reg.  Patent  Attorneys  Ottawa,  Canada 


Anglins  Limited 

_Contracting  Engineers 

65  Victoria  St.  MONTREAL 


Power  &  Son, 


Architects  and  Building^  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


Geo.  M.  Miller  &  Co. 

Architects 
93  Yonge  Street  TORONTO 


February  as,  I'.in 
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The  Maritime  Bridge 

Company,  Limited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


I  Beams 

-1"  at  81/4  lbs. —511  ■  (I" 
--4"  at    0'/4  5(1-  (}" 

~A"  at  WA  Ihs.— 50'  (»" 

Bars 

i_-  s;"  X     'i"— :w  11" 

10"  X     'i"— 30'  0" 

)— 10"  X  5/lG"— .'iO'  o" 

I    11"  X  5/l(!"— 20'  ()" 


Flange  Quality  Steel 
Circles 


10—36" 
7—48" 
1-^4" 
5-^8" 
1—61" 

1—  64" 

2—  4S" 


,x  Vr" 
X  7/16" 
X  7/16" 
X  7/16" 
X  7/16" 

X  " 


Channels 


Tees 


61—12"  at  30  Ibs.- 
70—15"  at  33  Ihs.- 


-10'  1" 
-36'  10 M 


10— 1" 

X 

1" 

X    1  S" 

0" 

10  -1  "4" 

\ 

1'4 

'  X  1  r 

(I" 

n— 1'//' 

X 

1 '/., 

'  X   1  4" 

X  r,  1(1' 

:  '.(1 ' 

(I" 
0" 

10— 2^^' 

X 
X 

2 '  > 

—31' 

(1" 

4-3" 

X 

4" 

X  s' 

—50' 

0" 

11—3'//' 

X 

4" 

X  3  s' 

-  ^50' 

d" 

X 

4" 

X  3  8' 

51 1 ' 

(I" 

10-^" 

X 

4" 

X  1/2" 

—50' 

0" 

1-4/" 

X 

3/ 

' X  7  16" 

^^0' 

0" 

4—5" 

X 

3" 

X  1/2' 

—50' 

0" 

0—5" 

X 

4" 

X  1/2" 

—50' 

0" 

Zees 


4—2 
1—2 

1—  4 

2-  4 


11/16  X  3 
11/16  X  3 
X  3  1 


1  ir, 
1  Iti 
1  16 


16 


.  1/lC. 

i  1/it; 


3  1/4 
3  1/4 


X  3/8  —  8' 
X  1/4  —25' 
X  5  10-23' 

.;  s    1  r 

40  ■ 

41  ■ 

11' 

.,  .-,  HI— 00' 
^  10  —  15' 
.  :;  s  50' 
.  .;  s  -44' 
X  1/2  —50' 
X  1/2  —14' 


1  i; 

1  2 
1  2 


11 


Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


ELEVATED 

STEEL  TANKS 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  in 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special  de- 
signs for  Municipal, 
Railway  and  Indus- 
trial service. 

Catalogue  No.  15 
sent  upon  request. 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 

Co..  Ltd. 
50,000  gallons.    149  feet  to  top 
120,000     '■         100  feet  to  top 


Pittsburgh-Des  Moines  Steel  Co 

Pittsburgh,  Pa.  New  York  City  Dallas.  Texas 

B45  Curry  Bldg.  42  Church  St.  Praetorian  BIdg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 

Havana,  Cuba— Room  65,  Nova  Scotia  Bank  Bldg'. 
Canadian  Representatives:  F.  H.  Hopkins  &  Co.,  Montreal,  Que. 

Des-Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 


Trades  and  Labour  Branch 

Department  of    CIS^A    Public  Works 


Findlay  G.  Macdiarmid,          W.  A.  Riddell,  M.A.,  Ph.  D., 
Minister  of  Public  Works  Superintendent 
and  Highways 

The  Trades  and  Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes: 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP.  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 

The  following  regulations  are  of  importance  to  Contractors: 
BOILER  INSPECTION. 
D.  M.  Medcalf.  Chief  Inspector  of  Boilers. 
The  Steam  Boiler  Act,  Chapter  252,  R.S.O.,  1914,  with  Amend- 
ments, Chapter  58 — 6,  George  V. 

STEAM  BOILERS. 
All  steam  boilers  constructed  for  use  in  Ontario  must  be  built  from 
designs  which  have  been  approved  and  allotted  a  registration 
number  by  the  Steam  Boiler  Branch. 
Used  boilers,  bought,  sold  or  exchanged,  and  unregistered  boilers 
brouglit  into  the  Province,  must  be  inspected  prior  to  being  put 
into  operation. 

Notice  of  repairs  to  steam  boilers,  stating  the  nature  and  extent  of 
same,  must  be  sent  to  the  Steam  Boiler  Branch,  and  should 
such  repairs  be  considered  extensive  by  the  Chief  Boiler  In- 
spector, the  boilers  will  require  to  be  inspected. 

In  each  and  every  case  the  inspections  must  be  made  by  Inspectors 
authorized  to  inspect  boilers  under  the  Steam  Boilers  Act,  who 
are  employed  only  by  the  Steam  Boiler  Branch  of  the  Depart- 
ment of  Public  Works.  Official  certificates,  with  the  maximum 
working  pressure  stated  I  hereon,  are  issued  to  the  owners  of 
the  boilers  so  inspected. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:     1139  SHAW  STREET 
Main  Structural  Shop:  180  ft.  x  400  ft. 

Area  of  Grounds:  Tea  Acres 

Capacity:  18,000  Tons  Aanually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES  : 

OfEcc  and  Works:  Hillcrcst  I614-161t-im 
Privatt  (zclisngc  connecting  afl  dspartmsBta 
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An  example  of  our  work. 
These 

TANKS 

are  30  feet  by  55  feet,  erect- 
ed at  Shawinigan  Falls,  Que. 

We  also  build  tanks  for 


PULP  and  PAPER  MILLS 

CHEMICAL  WORKS 
OIL    REFINERIES,  ETC. 

and  for  any  other  purpose. 

Write  for  estimates 

MacKinnon,  Holmes 
&  Company  Limited 

SHERBROOKE,  QUE. 


Now  Ready — 

Bridges  and  Culverts 

Vol.  Ill  of  the  Series 

Reinforced  Concrete  Construction 


By  G.  A.  Hool,  Associate  Professor  of  Structural 
Engineering,  University  of  Wisconsin. 

This  is  the  first  treatise  on  practical  design  and  construction  of 
bridges  and  culverts.  It  completes  this  remarkable  series.  You  prob- 
ably know  something  about  these  books — 

How  they  came  out  without  the  advantage  of  a  widely  known  name 
as  author. 

How  the  leading  civil  engineering  papers  hailed  them  as  the  best 
on  the  subject. 

How  they  were  at  once  recognized  as  the  most  useful  and  practical 
books  that  have  appeared. 

They  are  today  standard  among  engineers,  architects  and  con- 
tractors, as  well  as  in  colleges. 

Vol.  I — Fundamental  Principles.  254  pages,  6  x  9,  88 

illus.,  $2.50  net,  postpaid. 
Vol.  II — Retaining  Walls  and  Buildings,  675  pages, 

6x9,  412  illus.,  34  plates,  $5.00  net,  postpaid. 
Vol.  Ill — Bridges  and  Culverts,  688  pages,  6x9,  over 

600  illus.,  41  plates,  $5.00  net,  postpaid.  " 

SEND  YOUR  ORDERS  TO 

Contract  Record  &  Engineering  Review 

347  Adelaide  St.  West,  TORONTO 


^*LV-  CoHCREii.  Concrete 

Root  Hool 


TOL, 


Voi.n 
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CAST  STONE  BLOCKS 

The  Most  Satisfactory  Building  Material 


Take  advantage  of  this  paying  manufacturing  business. 
You  can  control  the  cement  block  business  in  your  district  by 
using  our  machinery.  The  Cast  Stone  Block  System  enables 
}-ou  to  cut  down  production  costs ;  gives  you  a  business  pro- 
tected by  Canadian  patents ;  makes  it  possible  for  you  to  in- 
crease your  manufacturing  volume ;  opens  new  possibilities 
for  a  better  building  material ;  creates  satisfied  customers  and 
starts  you  on  the  road  to  a  new  prosperity  that  will  be  as  per- 
manent as  the  pure  granite  veneered  block  itself.  Send  to- 
day for  our  illustrated  catalogue  and  complete  details. 


Granite  Veneer  Facing 


Cast  Stone  Block  &  Machine  Co.,  Ltd. 


298  Howard  Avenue 


WINDSOR,  ONT. 


THE   CONTRACT  RECORD 


February  28,  1917 


Why  Import  WIRE  ROPE 

When  We  Can  Supply  Your  Needs?  ^ 

Have  You  Seen  Our 
"AUT0WLINE^7 

INEXPENSIVE  DURABLE 

The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL  TORONTO  WINNIPEG 


Hand  and  Power  Pumps 

for 

Light,  Medium  and  Heavy  Service 

Our  Pumps  Give  the 
Most  for  the  Money 


Derricks 


for  General  Hoisting 

and  Bucket  Operation 
\Me  Satisfy  Our  Customers 


in 


DELIVERY 


MATERIAL 


WORKMANSHIP 


Branch: 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 


^ol.  31  Toronto,  March  7,  1917  No.  10 


Wood  Stave  Pipe  and  Tanks 

Wire  Wound  and  Continuous  Wood  Stave  Pipe, 
Wooden  Tanks  and  Silos 

MADE   FROM   BRITISH   COLUMBIA  FIR 


46  in.  Diameter  Continuous  Wood  Stave  Pipe  Installed  by  us  for  the  Hydro-Electric  Power  Commission  of  Ontairo 
Wood  Pipe  and  Tanks  made  in  all  sizes — for  Municipal,  Mining,  Irrigation  and  Power  Purposes 

Write  for  Illustrated  Literature  and  Prices 

PACIFIC  COAST  PIPE  CO.,  LIMITED 

Established  1903  1551  Granville  Street  VANCOUVER,  B.C. 


Alphabetical  Index  to  Advertisers,  Page  16      Classified  Directory  to  Advertisements,  Page  6 
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A  CORRECTION 


JN  the  February  14th  issue  of  the  "Contract 
Record"  we  ran  our  advertisement  en- 
titled "The  frame  and  floors  were  of  Concrete, 
they  could  not  burn."  There  was  an  error  in 
this  copy,  as  the  photograph  shown  was  stated  to 
be  the  Cereal  Company's  building  at  Peterboro,  whereas 
same  was  the  Edison  Plant  at  East  Orange,  N.  J.  We 
wish  to  call  this  to  the  attention  of  the  readers  of  the 
"Contract  Record",  as  it  was  not  our  intention  to  run 
anything  in  our  advertisements  which  is  not  correct. 
We  ask  you  to  note  this  correction.  We  can  assure 
you,  however,  that  had  the  Quaker  Oats  Company  had 
buildings  of  this  kind,  the  photograph  would  have  been 
practically  the  same. 


CANADA   CEMENT  COMPANY 

LIMITED 

5  Herald  Building         ■  MONTREAL 


March  7.  HilT 
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OU  can  pin  your  faith  to  Domin- 


X  ion  Rubber  System  products. 
Tlieir  qualities  are  of  the  kind  that 
give  absolute  satisfaction.  We  stand 
back  of  them  with  a  warranty  that 
they  are  free  from  imperfections  in 
workmanship.  That  protects  you 
and  your  clients  and  ensures  their 
good  will  which  is  the  best  argument 
for  bigger  business  and  increased 
profits. 


Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office :  Montreal,  p.  Q. 


For  every  need  in  rubber 
write  our  nearest  branch. 


Branches  at  Halifax,  St.  John,  Quebec,  Ottawa,  Toronto, 
Hamilton,  Brantford,  London,  Kitchener.  North  Bay,  Fort 
William,  Winnipeg,  Brandon,  Regina,  Saskatoon,  Edmonton, 
Calgary,  Vancouver  and  Victoria. 
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"BEATTY" 

Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years*  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 

H.K.  PLANT  1790  St.  James  Street,  Montreal.  Que.       — Agents—       ROBT.  HAMILTON  &  00  Vancouver.  B.C. 

K.  LEONARD  &  SONS  St.  John,  N.B.  KKLLY-POWBLL.  LTD.  ....MoArthur  Bldg.  Winnipeg. Mtra. 


Work  of  this  kind  calls  for    ependability— "Beatty"  Hoists  furnish  it. 


"London"  Batch  Concrete  Mixer 


Figure  130  illustrates  the  London  Batch  Mixer  No.  6. 
(."apacity  G  cu.  ft.  per  hatch  or  60  cu.  yds.  per  day.  Just 
tile  machine  for  huilding^  bridges,  sidewalks,  foundation 
walls,  or  any  medium  size  work  requiring  a  portable  ma- 
chine.   Ask  for  catalog  No.  IB. 

Figure  96  illustrates  the  London  Batch  Mixer  No.  4.  Capa- 
city 4  cu.  ft.  per  batch  or  40  cu.  yds.  per  day.  Just  the 
machine  for  building  curbs,  manholes,  gutters,  small  foun- 
dations, barn  walls,  concrete  silos,  or  other  small  jobs.  Ask 
ff)r  catalog  No.  1  K. 


We  build  23  different  sizes 
of  Concrete  Mixers 
and  a  full  line  of  con- 
crete machinery. 


Figure  96,  London  Batch  Mixer  No 


R.  R.  Power,  Halifax,  N.S.  Rene  Talbot.  Quebec,  Que. 

The  Foss  &  Hill  Machinery  Company,  Montreal,  Que. 
The  General  Supply  Company  of  Canada,  Ottawa,  Ont. 


"LONDON"  CONCRETE  MIXERS  ARE  NOT  BUILT  DOWN  TO  A 
PRICE,  but  up  to  a  standard.  London  Concrete  Mixers  are  being  used 
exclusively  for  the  building  of  the  Winnipeg  aqueduct,  a  $40,000,000.00  job, 

for  the  same  reason  that  they  are  used  on  practically  all  other  Govern- 
ment jobs — they  run  continuously  for  years  without  breakdowns  or  re- 
pairs. 

London  Concrete  Machinery  Co.,  Ltd. 

Dept.  7,    LONDON,  ONTARIO 
World's  Largest  Manufacturers  of  Concrete  Machinery 

AGENCIES 


The  General  Supply  Company  of  Canada,  Toronto,  Ont. 
The  General  Supply  Company  of  Canada,  Winnipeg,  Man. 
The  B.  C.  Equipment  Company,  Vancouver,  B.C. 


March  T, 


Toronto   lechnical  School 


Credit  Valley 
Grey  Sandstone 

This  Magnificent  and  permanent  hall  of  learn- 
ing is  another  splendid  example  of  Credit  Valley 
Grey  Sandstone. 

The  architects  who  design  such  Buildings  as  Sir 
Henry  Pellatt's  Castle,  Knox  College,  Rosedale 
Congregational  Church  and  others,  select  Credit 
Valley  Grey  Sandstone  as  their  building  material 
because  of  its  uniform  beauty. 

Ask  us  for  prices, 

F.   Rogers   &  Company 

1193  Queen  St.  West      -  TORONTO 
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Air  Compre»>or» 

C»n.    Ingef»ollK«nJ  Co.,  Ltd. 


Casements 

Tiusscd  Conciclc  Steel  Co. 


Conveying  Machinery 

Sturlcvant  Co.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 


AlumiDium 

Spiclmann  Agencies  Kegd. 


Air  HoisU 

Canadian  Ingersoll  Rand  Co. 
Northern  Crane  VVoiks 


Architectural  Iron  Works 

Canada  Wiie  &  lion  Goods  Co. 
McOicgoi  &  Mcliityre 

Architectural  Terra  Cotta 

loronlo  Plate  Glass  Imp'lg.  Co. 


Ash  Hoists 

Gillis  S:  Geogliegan 

Asphalt 

Asphalt  &  Supply  Company 

Auto  Cranes 

Byers  Machine  Co.,  John  F. 


Blast  Hole  DrUls 
Hopkins  &  Co.,  F. 


H. 


Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 
Can.  Ingersoll  Rand  Co.,  Ltd. 
Sheldons  Limited  .  c- 

Sturtevant  Co.  of  Can.,  Ltd.,  li.  t. 


Boilers 

Ueatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henlhorn 

McDougall  Caledonian  Iron  VVks. 

Mussens  Limited 

Boiler  Inspection 
Trades  and   Labor   Branch,  De- 
partment of  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 

Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 


Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 

Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


Cedar 

B.  C.  Lumber  Commissioner. 

Cement 

Alfred  Rogers,  Limited 
BritncU  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement  Gun 

Cement  Gun  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co. 
Patcrson  Mfg.  Company 

Centrifugal  Pumps 

Boving  Hydraulic  &  Engineering 

Company 
Canadian  Ingersoll  Rand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 
Armstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  &  Machine  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 

London  Concrete  Machinery  Co. 
Mussens  Limited 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

Foundation  Company 

Gray  Construction  Co.,  John  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 

Beatty  &  Sons,  M. 

Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 


Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Pedlar  People  Limited 


Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 


Crushed  Stone  and  Granite 

Canada  Crushed  Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Hagersville   Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 


Crushers  (Stone  and  Rock) 

Goodwin  ,Barsby  &  Company 
London  Concrete  Machinery  Co. 
Mussens  Limited 


Culverts 

Pedlar  People 

Cutting  and  Welding  Plants 
Prest-O-Lite  Company,  Inc. 

Damp  Proof  Coating 

Paterson  Mfg.  Company 


Derricks  and  Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern   Crane  Works 


Douglas  Fir 

B.  C.  Lumber  Commissioner 


Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 


Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 


Dump  Cars,  Wheels,  etc. 

Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 


Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Light  Systems 
Lister  &  Company,  R.  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Northern  Crane  Works 
Turnbull  Elevator  Company 

Engines 

Canadian  Blower  and  Forge  Co. 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
Lister  &  Company,  R.  A. 
McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 

Bowman  &  Connor 
Chipman  &  Power 
Doniinion  Engineering  &  Inspec- 
tion Company 
Foundation  Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 


Engineering  Instruments 
Heller  &  Brightly 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Ferro-Concrete  Chimneys 
Pelletier  &  Fils,  Edouard 


Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 


Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  8) 
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Burlington  Steel 
Co.,  Ltd. 

Hamilton,  Canada 

STEEL  BARS 

For 

Concrete  Reinforcing 

Rounds,  Flats,  Plain  Squares, 
Twisted  Squares 

We  furnish  Rail  Carbon  Steel  Bars 

minimum,.-^  Elastic  Limit,  50,000  lbs.  per 
Square  Inch,  in  strict  accordance  with 
"American  Society  of  Testing  Materials," 

specification. 

Increased  Physical  Properties  of  our 
product  allow  use  of  less  Tonnage. 

Bars  bent  to  shape  for  Beams, 
Stirrups^  Etc. 

Prompt  Shipment 
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Flooring  Malcriils 

Arni»liorig  t'ork  Comp»ny 

Fuel  Economiter* 

Slurtrvant  I'o.  of  Cin.,  l.ld  .  U.  F. 

Forges 

Canadian  Ulourer  and  t'oigr  Co. 
Shrldoni  I.imiird 

Cai  Engines 

Coold,  Sliapley  4  Muir  Co. 
Lis(cr  &  Company,  R.  A. 

Gasoline  Engine* 

Boving  Hydraulic  &  Engineering 

Company 
Goold.  Shaplfy  &  Muir  Co. 
London  Concieic  Machinery  Co. 
Ontario  Wind  Enui'ic  &  Piimp 

Company 

Glass 

Luxfer  Prism  Company 

Toronto  Plate  Glass  Imp'tg  Co. 

Governors 

Boving  Hydraulic  &  Engineering 
Company 

Hammer  Drills 

Canadian  Ingersoll-Rand  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Heat  Insulating  Materials 

Armstrong  Cork  Company 


Hii;h  Pressure  Pipe  Lines 

Pittsburgh  Valve.  Foundiy  & 
Construction  Company 

Hoists,  Electric 

Northern  Crane  Works 

Hoisting  Apparatus 
Ucatty  &  Sons.  M. 
Canadian  Ingersoll-Rand  Co. 
Cillis  &•  GeoKhegan 
Goold,  Sliapley  St  Mtiir  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Henthorn 
Mussens  Limited 
N'orthcrn  Crane  Works 

Hoisting  Engines 
Bealty  &  Sons,  M. 
Tlopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
nnnlop  Tire  &  Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
Gartshore-Thompson    Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 

Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 
National  Steel  Car  Co. 


Interior  Finish  and  Doors 

Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 

Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 
Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Lubricators 

Lyman  Tube  &  Supply  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 

Noble,  C.  W. 

Pedlar  People  Limited 

Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 


Motor  Trucks 

National  Steel  Car  Company 

Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 

Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co. 

Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Paints  and  Varnishes 

Brandram-Henderson  Co. 
Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 

Patents 

Shipman,  Harold  C. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  &  Wood) 
Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore'  Thomson  Pipe  Co. 
National  Iron  Works 

Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


BYERS  AUTO-CRANES 

on  excavating  work.    Why  not  also  on  yours  ? 

Car  Unloading  or  Loading  Sand  or  Gravel  Pit  Excavating 

Material  Rehandling  Back  Filling 

Pile-Driving  and  all  classes  of  Derrick  Work. 

Auto-Crane  is  Self-Propelling, 
Two-Way  Traction — One 
Man  Control. 

fVrite  for  Bulletin  1007. 


F.  H.  Hopkins  Co. 

MONTREAL  TORONTO 

Canadian  Distributors 


STEAM— GASOLINE-ELECTRIC  POWER. 
We  are  also  manufacturers  of  Hoisting  Engines,  Derricks,  etc. 

THE  JOHN  F.  BYERS  MACHINE  COMPANY 


390  Sycamore  St. 


RAVENNA,  OHIO,  U.S.A. 
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THE  leader  in  every  industry,  to  maintain  his  lead  must 
safeguard  the  quality  of  his  products. — Rigid  inspection 
and  careful  supervision  are  important  factors. — To  products 
of  iron  and  steel  this  principle  applies  with  tremendous 
force. —  It  means  safety,  security  and  stability. —  We  safe- 
guard the  quality  of  our  products,  believing  quality  will  be 
recognized  long  after  the  price  is  forgotten. 


OUR  customers  must  be  served.  One  of  the  dominating 
factors  in  any  successful  business  is  Service. —  We 
succeed  only  through  the  good  will  and  good  wish  of  the 
people  we  serve. — This  thought  permeates  our  entire  Organ- 
ization, from  the  President  down. — Our  employees  feel  the 
sense  of  responsibility  this  principle  implies  ;  and  each  one 
directs  his  efforts  to  maintain  the  high  standard  of  service 
we  aim  to  render. 


THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON        -        -  MONTREAL 
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PtnciU  (Lead) 

American  l.tad  Pencil  Company 

Perforated  Metals 

Canada  Wiie  &  Iron  Goods  Co. 

Pile  Orlvinc  Machinery 
Beattv  &  Sons.  M. 
Canadian  In^ri  soil- Rand  Co. 
Hopkins  &  (.  onipany,  K.  H. 
Marsh  &  Ilenlhorn,  Limited 

Pipe  Pittingi  and  Flanges 

Piitstiurgh    Valve,    Foundry  & 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armstronc  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can..  Ltd..  IV  F. 

Plaster 

Rritncll  &  Company 

Plug  Drillers 

Canadian  Ingersoll  Rand  Co. 

Pneumatic  Machinery 

Canadian  IngersoU-Rand  Co. 

Power  Engines 

Roving  Hydraulic  &  Engineering 

Company 
Inglis  Company,  John 


Pumps  and  Pumping  Machinery 
American  Well  Works 
Hcalty  &  Sons,  M. 
Dovin^  Hydraulic  &  Engineering 

Company 
Canadian  lUower  and  Forge  Co. 
Canadian  Inger.soU  Rand  Co. 
Cook,  A.  n. 
Parling  Ilros. 

Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
McOougall  Caledonian  Iron  Wks. 
Ontario   Wind    Engine   &  Pump 

Company 
Waterous  Engine  Works  Co. 


Quarry  Machinery 

Canadian  IngersollRand  Co. 
Hopkins  &  Company,  F.  H. 


Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
Dominion  Iron  &  Wrecking  Co. 
Gartshore,  John  J. 
Hopkins   &   Company,   F.  H. 


Reinforcements,  Concrete  &  Steel 

Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 


Refrigeration  Machinery 

Roving  Hydraulic  &  Engineering 
Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Road  Machinery 

Hopkins  &  Company,  F.  H. 
Walcrous  Engine  Works  Co. 

Roofing  Material 

Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 

Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Scrap  Iron 

Dominion  Iron  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 

Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 

Shingles 

B.  C.  Lumber  Commissioner 

Shovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Spruce 
B.  C. 


Lumber  Commissioner 


Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 


Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd., 


B.  F. 


Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continued  on  page  14) 


Crushed  Stone  for  Macadam  Roads 


Macadam  Roads 
must  be  built 
of  a 

TOUGH 
STONE 

that  will  cement 
WE  HAVE  IT. 


The  Hagersville  Contracting  Company,  Limited 

HAGERSVILLE,  ONT. 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiy^ 
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 

 J 


Glasgow,!^.S. 


Town  and  City  Sewers 

ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of  sewer  material. 
Pipe  of  our  manufacture  have  been  used  in  practically  every  city  in  Canada.  Highly 
glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some  attractive 
prices.    We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :   St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 
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SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Copinff 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co, 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


FOR  SALE 


1—85  ton  Marion  Steam  Shovel 
1 -Model  60 
1    Model  50  " 
1 -Model  31  " 

5  Porter  Dinkeys  25  ton  Standard 
Gauge 

60  K.  &  J.  6  yard  Dump  Cars 


W.  FRASER 


83  Craig  St.  West 

MONTREAL 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF   CANADA,  LIMITED 

WALKERVILLE,  ONTARIO 

Branch  Offices  at 

Montreal      -      Toronto      -  Winnipeg 

Live  Agents  wanted  in  every  town  in  the  country. 


Dealers  in 


Scrap  Iron,  Steel 
and  Metals 


Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices : 


Transportation  Bldg.,  MONTREAL 


Quebec 


St.  John  N.B. 


March  7.  1917 
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Heart  Shape 
Mixers 

Made    in    Canada    by  a 
Canadian  Firm.  Noted  for 
rapid    and  thorough 
mixing    of  Concrete. 
Guaranteed.    Built  to 
a    high    standard  of 
efficiency. 
1917  mod- 
els now  on 
the  market. 

Write  for 
Catalog  B. 


Latest  Improved  Concrete  Machinery 


(Made  in  Canada) 


Crushers,     Rolls.  Brick 
Blocks,    Tile  Machines, 
Mixers,    Screens,  Dump 
Cars,  Pumps, 
etc.      Full  line 
of  Contractors' 
and  Builders' 
Machinery. 


Hoists 

All  sizes 
and  styles 
to  suit 
any  class 
of  work. 


WETTLAUFER  BROS.,  LIMITED 

178  Spadina  Ave.,  TORONTO,  ONT. 

Branches— Montreal,  Halifax,  Vancouver,  Winoipes 


To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 


from 


Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 


Limited 


KEMPTVILLE 


ONTARIO 


Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  adjolnTng  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  filllnK. 


Standard 
20-inch 
Drill 
Press 


The  Canadian  Standard 
20-inch  Drill  Press  can 
be  used  for  the  various 
operations  of  reaming, 
sizing,  centering,  tap- 
ping, etc.,  on  high  ex- 
plosive shells.  It  is  adapted  to  meet  the  severe 
demands  of  shell  manufacturers,  and  is  fulfilling 
all  requirements  for  specialized  work. 

Write  for  full  particulars 

Canadian  Blower  &  Forge  Co.,  Ltd. 

KITCHENER,  ONT. 

Montreal     Toronto      Winnipeg      Vancouver     St.  John 
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Stc«i 

Biutir.Kton   Sled  Company 


A  WrecVing  l  o 
..ly.  F.  11. 
C«n.,  Ltd. 


Steel  Bars 

Burlinifton  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Hopkins  &  Company,  F.  H. 
Sleel  Company  of  Canada,  Ktd. 


Steel  Pipe 

Can.  Ctiicago  llridge  v'i  lion  Wks. 

Steel  Plate  Construction 

Waterous  Engine  Works  Co. 

Stone 

Uritnell  &  Company 
Hagersville  Contracting  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 


Structural  Iron  and  Steel 

Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsbiirgh-ncsMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 
Iron  Works 


Surveyors'  Instruments 
Heller  &  Brightly 


Swinging  Gears 

Hake  Engine  Company 


Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  Iron  Co. 
GoiiKI,  Shapley  &  Muir  Co. 
Inglis,  Jolin 

Manitoba  Bridge  &   Iron  Works 
Marsh  &  lU'ntliorn 
McMoiigall  Calfdoiiian  Iron  Wks. 
Mackinnon.  Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pitlsburgh-DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 


Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &  Geoghegan 

Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 

Tile  Moulds 

London  Concrete  Macliiiiery  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 

Tractors 

Lister  &  Company,  R.  A. 

Turnbuckles 

Canadian  Billings  &  Spencer 
Limited 


Valves 

Canada  Iron  Foundries 
Gartshorc  Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Pittsburgh    Valve,  Foundry 

Construction  Company 
Dunlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B,  F. 

Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

'I'iliTin  WaKon  Company. 

Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson  Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 


Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest-O-Lite  Company,  Inc. 

Welding  and  Cutting  Plants 
Prest-O-Lite    Company,  Inc. 

Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford   Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co.  | 
of  Canada,  Limited  j 

Wire  Guards  and  Screens  | 
Canada  Wire  &  Iron  Goods  Co.  j 

1 

Wire  Rope  | 
Dominion  Wire  Rope  Co.,  Ltd. 

Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 

Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


Blair  Concrete  Pipe 


We  use  only  the  finest 
grade  materials  in  all  our 
work.  Clean,  sharp  sand 
and  hig^h-grade  cement. 
Gravel  sorted  and  crushed 
in  our  own  plant.  After 
thoroug^h  mixing,  the  con- 
crete is  power  tamped,  to 
ensure  great  density.  Pipe 
is  then  allowed  to  set  for 
72  hours  in  vaporizing 
chambers,  with  automatic 
sprinklers,  giving  the  pipe 
great  hardness.  We  make 
large  sizes  of  pipe  in  our 
portable  plant  at  the  place 
where  they  will  be  used. 
We  also  have  a  special 
feature  in  our  continuous 
reinforced  concrete  pipe. 

W rite  to-day  for  further 
details  and  prices. 


B.  Blair  Company,  Limited 


WOODSTOCK 


ONTARIO 
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Mixers  Come  and  Mixers  Go 

But  the  Smith  Mixer  still  retains  its  leadership  as  the 
best  and  most  durable  all  around  machine 


Send  for  Catalogue 


MUSSENS  UNITED 


MONTREAL 

WINNIPEG 

VANCOUVER 


QUEBEC— Pruncau  &  Co. 
TORONTO-H.  Turnbull  &  Co. 
COBALT  -H.  L.  Usbornc 


I  DPMI 


TO  INVESTORS 


THOSE  WHO,  FROM  TIME  TO  TIME,  HAVE 
FUNDS  REQUIRING  INVESTMENT 
MAY  PURCHASE  AT  PAR 


OPMINIPN  PF  CANADA  DEBENTURE  STPCK 


IN  SUMS  OF  $500,  OR  ANY  MULTIPLE  THEREOF 


Principal  repayable  1st  October,  1919. 

Interest  payable  half-yearly,  1st  April  and  1st  October  by 
cheque  (free  of  exchange  at  any  chartered  Bank  in  Canada)  at 
the  rate  of  five  per  cent  per  annum  from  the  date  of  purchase. 

Holders  of  this  stock  wiU  have  the  privilege  of  surrendering 
at  par  and  accrued  interest,  as  the  equivalent  of  cash,  in  pay- 
ment of  any  allotment  made  under  any  future  war  loan  issue  in 
Canada  other  than  an  issue  of  Treasury  Bills  or  other  Uke  short 
date  security. 

Proceeds  of  this  stock  are  for  war  purposes  only. 

A  commission  of  one-quarter  of  one  per  cent  will  be  allowed 
to  recognized  bond  and  ^tock  brokers  on  allotments  made  in 
respect  of  apphcations  for  this  stock  which  bear  their  stamp. 

For  appUcation  forms  apply  to  the  Deputy  Minister  of 
Finance,  Ottawa. 

DEPARTMENT  OP  FINANCE,  OTTAWA 
OCTOBER  7th,  1916. 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 
Phone  or  write  us  for  quotations  when  you  are  In  the  market. 
Office   M  4515-M  4516      Resldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


WOODEN  PIPE 


Wiie  wound  wood  stave  pipe,  2  in.  to  24  in.  diameter.  Con- 
iiiiiio\is    wood    stavp    pipe    any    diameter  required. 

CANADIAN  PIPE  CO.,  LIMITED 


Established  1904 


New  Factory  Erected  1910 


Kipiiiiped  with  the  most  up-to-date  machinery.  Every 
machine  driven  liy  a  separate  electric  niolor.  Satisfaction 
Guaranteed. 

Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 


16 


THE   CONTRACT  RECORD 


March  7,  1917 


ALPHABETICAL  LIST  OF  ADVERTISERS 


Abram  C'enu-nt  Tool  C  onipaiiN 
AnuTican  Lead  VcwcW  (\uuyAu\ 
American  Well  W Krks 

An^lins  Limitiil  

Armstrong  C  ork  Company 
Asphalt  anil  Supply  L'ompany 
Ault  &  Wiborg  Company  

Haines  &  reckovcr 

Barber.  Frank  

Beatty  &  Sons.  Limitid,  M  

Black  Building  Supply  Company    .  . 

Blair  Company.  B  

Boving  Hydraulic  and  lingincciins; 

Company  

Brantford  Roofing  Company  

Britncll  Company.  Limited   

Burlington  Steel  Company   

Bycrs  Machine  Company.  Joiin  F.  .. 


L  anada  Cement  Company   2 

Canada  Crushed  Stone  Coii)i)ralion  n 

Canada  Ingot  Iron  Co   Hi 

Canada  Iron  Foundries,  Liiuilcd  .   .  .5V 

Canada  Wire  and  Iron  Goods  Co.  ..  54 

Canadian  Billings  &  Spencer   33 

Canadian  Blower  and  Forge  Co.  ...  Hi 

Canadian  Chicago  Bridge  and  Iron  . 

Company   i'"' 

Canadian  Consolidated  Rubber  Co..  :! 

Canadian  Ingersoll-Rand  Company.  07 
Canadian    Inspection    and  Testing 

Laboratories   04 

Canadian  Office  School  Furniture  Co.  04 

Canadian  Pipe  Company,  Ltd   15 

Canadian  Surety  Company   50 

Carey  Company,  Philip  

Carter  White  Lead   . . . .' 

Cast  Stone  Block  and  Machine  Co. 

Cement  Gun  Company  

Chipman  &  Power   04 

Conduits  Company,  Ltd   63 

Cook,  A.  D   56 

Crushed  Stone,  Ltd   15 

Dake  Engine  Company   57 

Darling  Brothers   54 

Dennis  Wire  and  Iron  Company  ...  20 

DesMoines  Bridge  and  Iron  Works  05 

Dillons  Limited   20 

Dominion  Concrete  Company   1.3 

Dominion  Engineering  and  Inspec- 
tion Company   64 

Dominion  Iron  and  Steel  Company.  01 

Dominion  Iron  and  Wrecking  Co.  ..  12 
Dominion  Paint  W'orl  - 


Dominion  Sewer  Pipe  Company  ...  12 

noniinion  Wire  Rope  Company  ....  68 
Ounliip  Tire  and  i'Juhber  Company  .. 

Mxeter  MannfactnriiiH  Company  ... 

Foster,  W.  L   58 

Foundation  Company   61 

Fraser,  W   12 

(iartshore,  John  J   54 

(iartshore-Thomp.son  Pipe  and  Foun- 
dry Company   53 

Gent  Company  

Gillis  &  Geoghegan   21 

Goold,  Shapley  &  Muir  Company  . .  03 

Gray  Construction  Co.,  John  V   ■ 

Haddin  &  Miles   04 

Hagersville  Contracting  Company..  10 

Hamilton  &  Toronto  Sewer  Pipe  Co.  21 

Heller  &  Brightly   18 

Hopkins  &  Co.,  F.  H   68 

Hunt  &  Company,  Robert  W   64 

Ideal  C'oncrete  Machinery  Company 

Ing'lis  Company,  John   49 

Kerr  Engine  Company,  Ltd   59 

Lea,  R.  S.  &  W.  S   64 

Lister,  R.  A  

London  Concrete  Machinery  Co.  ...  4 

Luxfer  Prism  Company   18 

Lyman  Tube  and  Supply  Company 

MacKinnon  Holmes  &  Co  

Manitoba  Bridge  Works  Company.. 

Maritime  Bridge  Works  Company  . .  05 

Marsh  &  Henthorn,  Limited   53 

McAvity  &  Sons,  T   59 

McDougall  Caledonian  Iron  Works 

Company   62 

McGregor  &  Mclntyre   65 

Meaford  Wheelbarrow  Company  . .  . 

Miller  &  Co.,  George  M  

Milton  Hersey  Company               ...  64 

Morrison  &  Co.,  T.  A   64 

Mueller  Manufacturing  Company,  H. 

Mussens  Limited   15 


National  Iron  Works   52 

Neptune  Meter  Company   53 

Noble,  Clarence  W   52 

Northern  Crane  Works    56 


Nova  Scotia  Steel  and  Coal  Company  66 


Ormsby  Company,  A.  B  

Ontario  Sewer  Pipe  Company  

Ontario  Wind  Engine  and  Pump  Co.  53 


I'acific  Coast  Pipe  Company   l 

Paterson  Manufacturing  Company  . .  51 

Pedlar  People  

Pittsburgh-DesMoines  Steel  Co.  ...  65 

Pontifex,  Bryan   64 

Po^yer  &  Son  

Prest-O-Lite  Company  

Quinlan  &  Robertson   56 

Reid  &  Brown  Structural  Steel  and 

Iron  Works  .  .  .  :  •   64 

Rogers  Limited,  Alfred   

Rogers  &  Company,  F   5 

Rogers  Supply  Company  

Sheldons  Limited   52 

Shipman  &  Co.,  Harold  C   64 

Standard  Clay  Products  Limited  ...  11 
Standard  Underground  Cable  Co.  of 

Canada   55 

Stark  Rolling  Mill  Company  

Steel  Company  of  Canada,  Ltd   9 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F. 

Tiffin  Wagon  Company  

Toronto  Plate  Glass  Importmg  Co. 
Trades  and  Labour  Branch  Depart- 
ment of  Public  Works   65 

Trussed  Concrete  Steel  Company  . .  12 
Turnbull  Elevator  Company   66 

Vancouver  Wood  Pipe  and  Tank  Co.  54 

Waterous  Engine  Works  Company..  22 

Wells  &  Gray,  Limited   17 

Wettlaufer  Brothers   13 

Wynne-Roberts,  R.  .0   64 


Our  advertisers  represent  the  most  pro^essive  manufacturers  and  dealers.  Make 
your  purchases  of  them.  Give  your  business  to  the  man  who  is  enterprise* 
in^  enough  to  spend  money  and  time  to  ^et  in  touch  with  you. 
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WELLS  AND  GRAY,  LIMITED 


ENGINEERS  AND  CONTRACTORS 

Our  Record  with  one  Arm: 


In  1910  we  built  one  three-storey  building  90'  x  70'  for  the 
Ford  Motor  Car  Co.  of  Canada,  Limited,  at  a  cost  of  $35,000.00. 

In  191 1  we  built  one  building  200'  x  75'  four  storeys,  also  an 
office  building  125'  x  40'  two  storeys,  also  a  heat  treat  building 
150'  X  40'  at  a  total  cost  of  $140,000.00. 

In  1912  we  built  one  building  500'  x  75'  four  storeys,  also  a 
power  house  50'  x  40',  also  an  extension  to  heat  treat  building 
150'  X  40'  at  a  total  cost  of  $270,000.00. 

In  1913  we  built  an  addition  to  power  house,  also  addition  to 
heat  treat  building  about  130'  x  80'  at  a  total  cost  of  $60,000.00. 

In  1614  we  built  a  service  building  at  London,  Ont.,  120'  x 
100'  three  storeys,  also  six  storey  factory  and  office  building  at 
Ford,  Ont  ,  200'  x  190'  at  a  total  cost  of  $390,000.00. 

In  1915  we  built  an  extension  to  machine  shop  700'  x  45',  also 
engineered  a  building  in  Winnipeg  175'  x  125'  five  storeys  at  a  total 
cost  of  $290,000.00. 

In  1916  we  built  an  extension  to  power  house,  also  an  exten- 
sion 700'  X  70'  to  machine  shop,  also  a  concrete  retaining  wall  200 
feet  long  at  a  total  cost  of  $160,000.00. 

In  6  years  we  have  had  repeat  orders  from  the  Ford  Motor  Co. 
to  the  amount  of  $1,345,000.00. 

For  Estimates  and  Information  of  all  kinds  address 


WELLS  AND  GRAY,  LIMITED 


Branch  Office: 

Bank  of  Commerce  Bldg., 
WINDSOR,  ONT. 


247  Confederation  Life  Bldg. 


TORONTO 
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One  Man 
Standing 

oaii — in    tlu-    >.niu'  tinu' 
surface  as  inucli  concrele 
as  five  men  on  their  knees, 
and  do  it  better,  if  he  uses 


ABRAM 
Long  Handled  Tools 

Ilumlreds  of  linislicrs  wlio  use  Alir.Ttii  Tools  will  jirovt'  lliis  Ui 
you.     The  secret  is  llie  Abram  Double  Action  Device. 

Write  (oOay  (or  our  cataloR  describing  tliis  exclusive  foatuvo  ami 
Nliowitii;  the  .Vtir.ini  complete  line. 

ABRAM  CEMENT  TOOL  COMPANY 

46  1 3  Ouelcfte  Avenue  WINDSOR,  ONT. 


How  Do  You  Buy  a  Transit? 

By  Precedent — "The  kind  the  old 
company  used,"  or  by  the  "hit  and 
miss"  method? 

Why  not  investigate  all  the  good  in- 
struments? 

^  H  &  B  Transits  and  Levels 

"Mathematically  Precise" 

Are  rigid,  of  lightest  practical  construction. 
Accurate.  Satisfactorily  retains  adjustments 
under  hard  service.  Designed  and  offered  by 
life  time  specialists  in  the  mdnufacture  of 
surveying  and  engineering  instruments. 

Write  for  Catalogue  now 

UVl  I  PR    Sr  RRirUTI  Y  1120  Spring  Garden  Street 

nCL.LCIV  OC  DAlljniLI,  PHILADELPHIA.  PA.. "Since  1870" 


LUXFER 

Sidewalk  and  Window 

PRISMS 

If  you  are  building,  don't  overlook  the  great 
economies  in  lighting  which  can  be  affected  with  Luxfer  Prisms,  not  only 
by  sidewalk  prisms  but  also  by  window  and  skylight  prisms.    You  can 
have  daylight  everywhere  by  the  use  of  Luxfer  Prisms. 

We  also  execute  ornamental  iron  work,  grill  and  stair  rails. 

We  shall  be  glad  to  quote  on  your  specifications,  or  to  submit  designs  to  you. 

Luxfer   Prism   Company,  Limited 

296  Richmond  St.  West  -:-  TORONTO 


^^y>l^^^^    XY*OtX  wonderful  rust-resisting  power  is  the  secret  of  the  continent-wide  use  of  this  ma- 

terial for  important  construction,  public  and  private.  This  enduring  quality  is  possible 
only  because  "Arnnco"  Iron  is  never  less  than  99.84%  pure  iron,  and  is  uniform  in 
texture,  having  almost  perfect  physical  evenness. 

Armco  Iron  Culverts  (Corrugated) 

Made  in  Canada  by 

„     .  -    r>     f    CANADA   INGOT   IRON   COMPANY,  LIMITED 

tCCSlStS    t\.tlSt  GUELPH  WINNIPEG  CALGARY 
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Industrial  Buildings  Number 

^ntract  Record 

Engineering  Review 

To  be  published  March  14th,  1917 
PROPOSED  ARTICLES 

Special  problems  in  industrial  building  design — essential  features  that  must  dis- 
tinguish industrial  buildings  from  those  of  other  types. 

General  characteristics  of  industrial  plants. 

Factory  architecture 

Typical  examples  of  Canadian  factory  construction — illustrated. 

Effects  on  design  of:  Size,  weight  and  character  of  manufactured  products;  amount 
of  superintendence ;  cost  of  land ;  cost  and  availability  of  building  materials  and 
labor ;  capital  available ;  permanence  desired ;  maintenance ;  insurance ;  future 
extensions. 

Cost  of  the  various  types  of  factory  construction. 

Comparative  values  of  steel,  concrete,  brick,  timber  mill  and  combination  designs. 

Characteristics  of  different  types  of  walls,  floors,  roofs. 

Interior  finish  and  fittings  for  factories — trim,  doors,  sash,  stairs. 

Fireproof  factories — methods  of  securing  incombustibility — fire  losses  in  factories 
— sprinkler  systems. 

Machinery  location  and  its  effect  on  design. 

Factory  lighting — natural  and  artificial — fenestration  problems. 

Factory  heating  and  ventilation. 

Factory  power  and  power  equipment — values  of  electric,  steam  and  gas  power. 
Vibration  in  factory  buildings. 
Industrial  equipment — cranes,  hoists,  etc. 

Industrial  efficiency  methods  and  their  relation  to  factory  work. 

The  problems  encountered  in  the  construction  of  industrial  buildings  are  numerous. 
The  above  list  of  proposed  articles  covers  a  number  of  the  more  important  subjects.  An 
invitation  is  extended  to  all  who  are  interested  to  contribute  to  this  issue,  which  it  is 
believed  will  be  of  such  value  that  it  will  be  considered  a  necessary  adjunct  to  the  library 
of  every  architect,  engineer  and  contractor,  as  well  as  many  factory  owners. 

HAVE   YOU  RESERVED  ADVERTISING  SPACE? 
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ALUM 

For  Filtration  Plants 


Standard 
Quality 


It  is  iinportaiU  tli.ii  \  our  ciiy  tillers  have  every  op- 
l)ortunity  to  do  their  work  effectively,  as  the  pul)lic 
health  is  at  stake.  Use  STANDARD  QUALITY  Sul- 
phate of  Ahniiina  for  the  best  results.  It  is  always  of 
uniform  high  quality. 

Prices,  samples  and  particulars  on  request. 


Manufactured  by 


Harrison  Sons  &  Co.,  Inc.  Philadelphia 


AGENTS 


DILLONS  LIMITED 


275  St.  Paul  St. 


MONTREAL 


^  WINDOW 
GUARDS 


anc 


AH  Wire  Work 


We  Make 

Machinery  Guards  Wire  Fence    Wire  Partitions 
Wire  Signs  Wire  Cages  Wire  Wickets,  etc. 

Also 

Ornamental  Iron  and  Bronze  Work  of  every 
description,    and    DENNISTEEL  Metal 
Lockers,  Shelving,  Bins,  Cabinets 
and  Partitions. 

Write  for  Folders  and  Information. 

The  Dennis  Wire  and  Iron 
Works  Co.  Limited 
London 

C  A  fsj  A  D  A 


Brantford  Roofing 

For  Roofing  Concrete  Work 
under 

^^Brantford  Specifications'' 

Under   "Brantford  Specifications"   you  have  an  economical 
roof  that  is  permanent. 

Our  famous  "Branroco  Waterproof  Paint  and  Cement"  is  an 
excellent  material  for  coating"  metal,  concrete,  wood  and  felt 
roofing.  Dampness  cannot  penetrate  it  nor  extremes  of  tem- 
perature harm  it. 

Write  vrs  for  particulars 

BRANTFORD  ROOFING  CO.,  LIMITED 

Brantford,  Ontario 


MONTREAL 


WINNIPEG 
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MADE 
IN 

CANADA 


From   Cellar  Level  to 
Top  of  Ash  Wagon 

No   rehandling  of  ash   cans  at  grade  level  when  the 
G  &  C  Model  B  Hoist  is  used.    This  hoist  is  designed 
for  the  removal  of  ashes  where  the  approach  to  the 
hatch  permits  wagon  to  drive  up  alongside. 

Raises  load  at  actual  speed  of  30  feet  per  minute.  When 
not  in  use  hoist  telescopes  and  no  part  shows  above  grade. 
One  man  unaided  can  perform  entire  operation  of  raising 
and  lowering  cans.  Every  hoist  subjected  to  thorough  work- 
ing test  before  shipment. 

WRITE.  TO  NEAREST  AGENT  FOR  BOOKLET  AND  PRICES 

GILLIS  &  GEOGHEGAN,  Sherbrooke,  Quebec 


BLACK  BUILDING  SUPPLY 
CO.,  LTD.,  TORONTO. 
Agents  for  Ontario 


WM.  N.  O'NEIL  CO.,  LTD., 

VANCOUVER, 
Agents  for  British  Columbia 


B.  &  S.  H.  THOMPSON  &  CO.,  W.  T.  GROSE. 

LTD.,  MONTREAL,  Agent  for  Manitoba,  Saskatchewan, 

Agents  for  Quebec  Alberta,  Winnipeg. 


Illlllllllllllllllllllllllllllllllllllllllllllllllllllli 


Hamilton  Vitrified  Sewer  Pipe 

is  Used  on  Big  Jobs 

There  is  hardly  a  big  job  of  any  importance  carried  on  in 
the  Province  but  where  our  product  is  used,  and  in  most 
cases  exclusively.  Usually  these  large  contracts  are  being 
done  by  big  contractors,  men  who  buy  sewer  pipe  by  past 
experience,  both  as  to  delivery,  price  and  quality.  If  we 
can  serve  these  men  satisfactorily,  then  why  not  give  us  the 
opportunity  of  serving  you  ? 

We  have  a  most  complete  stock,,  a  real  live  business  organ- 
ization, and  our  prices  will  surprise  you. 

May  we  have  your  inquiries? 

The  Hamilton  &  Toronto  Sewer  Pipe  Co. 


May  we  mail  you  our 
price  list  free  of  all 
cost  or  obligation  ? 


Limited 

HAMILTON  and  TORONTO 
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Standard  Turnbuckles 


Made  in  Canada 
All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 


Limited 

Welland,  Ontario 


Think  of ''Water  ous''  when  you 
want  quotations  on 

STEEL  PLATE 
WORK— 

We  can  save  you  money  on  this  work, 
because  we  know  how  to  build  it. 


We  have  a  special  department  that 
handles  practically  nothing  else. 
Keeping   down    manufacturing  costs 
and  turning  a  difficult  job 
out  right  is  where  we  excell. 

Ask  us  for  prices  on 


Steel  Tanks,  Steel  Bins, 
Pressure  Tanks,  Stacks, 
Steel  Buckets,  Dumping 
Skips,  Stand  Pipes,  Rock 
Screens. 


WATEROUS,  BRANTFORD,  CAN. 
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Graded  Aggregates  from  a  Gentral  Plant 

0\E  of  the  distinctive  features  of  the  vvork  in 
connection  with  the  construction  of  the  Greater 
Winnipeg  aqueduct  was  the  supplying  to  the 
contractors  by  the  District  authorities  of  graded 
aggregate  prepared  at  a  centralized  mixing  plant.  A 
detailed  account  of  these  efiforts  formed  the  basis  of 
an  article  appearing  in  the  last  issue  of  the  Contract 
Record.  Furnishing  a  concrete  aggregate,  carefully 
graded  and  properly  proportioned,  at  a  central  plant, 
to  contractors  operating  oyer  a  widespread  area,  is 
more  or  less  a  new  departure,  but,  as  indicated  in  the 
article  referred  to,  the  results  have  been  so  successful 
and  economical  as  to  make  a  more  universal  adoption 
of  the  scheme  highly  commendable. 

The  evolution  of  an  arrangement  for  the  supply  of 


graded  aggregate  was  extremely  desirable,  and,  in  a 
sense,  obligatory  in  a  project  as  extensive  as  the  Win- 
nipeg aqueduct,  where  the  length  of  the  work  intro- 
duced peculiar  difficulties  of  transportation  and  de- 
livery, more  especially,  as  construction  was  being  car- 
ried on  in  all  portions  of  the  work  at  the  same  time. 
A  uniformly  watertight  and  economical  concrete 
throughout  the  structure  was  essential,  which,  with  the 
multiplication  of  contracts  and  widely  separated  work- 
ing points,  would  have  proved  difficult  to  obtain,  had 
contractors  been  required  to  prepare  their  own  stone 
and  sand,  without  the  means  of  securing  uniformity  at 
all  points.  The  lack  of  sufficient  pits  at  the  various 
sites  of  work  imposed  high  haulage  costs,  and  it  was 
therefore  highly  desirable  that  as  much  of  the  labor 
of  grading,  mixing  and  inspecting  as  possible  be  done 
at  a  central  point  to  avoid  any  appreciable  degree  of 
local  re-handling.  . 

Self-evident  advantages  are  attached  to  the  supply 
of  graded  aggregate  from  a  central  mixing  plant.  The 
District's  forces  have,  with  two  years'  experience,  been 
able  to  give  the  method  a  thorough  test,  and  by  a 
direct  comparison  with  the  separate  delivery  of  ma- 
terials, have  been  able  to  observe  its  merits.  The 
mixing,  being  performed  in  pre-determined  amounts 
and  m  accordance  with  requirements,  produces  an 
aggregate  designed  to  result  in  a  dense,  impermeable, 
concrete,  uniform  at  all  working  points.  Skilled  inspec- 
tors at  the  pit  ensure  proper  proportioning  and  abolish 
the  need  of  any  local  inspections.  The  mixed  aggregate 
is,  moreover,  easier  and  cheaper  for  the  contractor  to 
handle  than  separated  materials.  It  has  been  deter- 
mmed,  also,  that  by  using  mixed  aggregates  with  ce- 
ment in  the  proportion  of  1  :6,  which  may  be  compared 
with  a  standard  1  :2  :4  mix,  a  saving  of  nearly  $1  per 
cubic  yard  is  obtained. 

The  experience  gained  by  the  adoption  of  this 
method  on  the  Winnipeg  aqueduct  presages  much  for 
the  successful  application  on  all  kiijds  of  work.  It  is 
for  large  projects,  of  course,  that  the  merits  will  be 
especially  evident,  and  yet,  by  having  smaller  jobs 
served  in  the  manner  outlined,  from  a  central  organiza- 
tion, there  are  brighter  prospects  for  better  and  im- 
proved concrete. 

Ontario  Government  Promises  Aggressive 
Road  Program 

IT  was  expected  that,  at  the  meeting  of  the  Ontario 
Good  Roads  Association  held  last  week  in  To- 
ronto, reported  in  this  issue,  the  highway  policy 
_  of  the  Ontario  Government  would  be  explained. 
It  is  the  government's  intention,  as  indicated  in  the 
speech  from  the  Throne  at  the  recent  opening  of  the 
Legislature,  to  put  before  the  house  a  program  for 
the  building  of  a  system  of  provincial  highways.  It 
will  be  remembered  that  the  provincial  highway  com- 
missioners outlined  in  1913  a  scheme  of  road  improve- 
ment involving  the  expenditure  of  $30,000,000.  The 
outbreak  of  war  upset  the  plans  before  any  material 
progress  was  made,  and  in  the  last  two  years  the 
economies  practised  universally  by  our  municipalities 
have  forbidden  any  considerable  appropriations  for 
road  purposes.  The  work  is  so  important,  however, 
that  its  progress  should  not  be  delayed  any  more  than 
is  necessary,  and  the  Minister  of  Public  Works  has 
intimated  that  the  government  is  getting  ready  to  make 
a  start  on  an  extensive  scale. 

Although  the  plans  of  the  government  were  not 
completely  outlined  at  the  meeting  of  the  Ontario 
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Good  Roads  Associatiun.  11  on.  Mr.  V.  (I.  Maodiaiinid, 
Minister  i>f  Public  Works,  ^avc  a  few  hints  as  to  the 
l^ox  iTiuucnt's  intentions,  Tlio  autonmhilo  was  the 
cause  of  chanjjed  conditions  in  this  province,  and  after 
a  careful  survey  of  the  situation,  the  j^DvernnKiit  real- 
ized that  the  time  has  arrived  when  it  sliould  step 
in  and  take  care  i>f  this  trafVic,  wiiich  has  enormously 
increased,  and  is  not  local  in  any  sense.  I  lie  i;o\  ern- 
nient  aims  to  establish  a  system  of  provincial  high- 
ways, which  will  connect  uj)  with  the  existing  county 
roail  systems  throughout  the  province.  As  these  ri)ads 
will  be  developed  as  a  direct  result  of  the  motor  traiiic, 
it  is  the  government's  aim  to  bear  a  \  cry  large  pro- 
pt>rtiou  of  the  expeniliture,  ap]^ortioning  to  the  muni- 
cipalities i>nly  a  fair  share.    The  chief  development 


will  he  a  cross-provincial  thoroughfare  from  Windsor 
to  I\l(,)nlreal,  which  will  directly  serve  sixty  per  cent, 
of  the  population  of  the  jjrovince. 

It  is  perhaps  regrettable  tliat  the  government  does 
not  see  its  way  clear  to  guarantee  any  immediate 
efforts  on  a  large  scale,  but  it  is  hardly  likely  that  any 
aggressive  action  will  be  taken  to  do  much  construc- 
tion work  until  after  the  war.  In  the  meantime,  how- 
ever, the  Good  Roads  Department  will  busy  itself 
getting  its  organization  into  such  shape  that  when  the 
proper  time  comes,  the  scheme  can  be  entered  upon 
l)romptly  and  in  a  businesslike  way.  In  this  way  this 
progressive  road  program  is  being  made  a  part  of  an 
energetic  attempt  to  cope  with  the  problems  which 
will  follow  the  war. 


Contractors'  Organization  on  Big  Aqueduct 

Second  Article  on  Greater  Winnipeg  Water  Supply  Describes  Administra- 
ti\  e,  Construction,  and  Camp  Arrangements — Telephone  an  Aid  to  Progress 

  By  G.  F.  Richan*   


r~W^  1 1 1.S  article  is  the  second  of  a  series  of  six  articles 
I       which  describe  the  contractors'  work  on  the 
JL      construction  of  the  85-mile  concrete  aqueduct 
section  of  the  Greater  \\'innipeg  water  supply. 
I'or  a  general  description  of  the  undertaking  see  page 
175  of  this  magazine.    The  i)urpose  of  this  article  is  to 
describe  the  contractors'  organization  on  the  live  con- 
tracts— Xos.  30.  31,  32,  33.  and  34— which  cover  the 
Work  of  building  the  85  miles  of  concrete  aqueduct. 

Required  Progress  Governs  Organization 

The  construction  organization  for  this  work,  while 
dependent  on  the  initiative  .•nul  resourcefulness  of  the 
individual  contracting  firm>,  \\a>  alfectcd  largely  l)y 
the  following  factors:  The  progress  re({uired  (lour  sea- 
sons of  some  150  days  each  was  the  time  available  for 
the  work),  the  nature  of  the  portion  of  the  country  in- 
cluded in  the  contract  and  the  machinery  and  forms 
which  could  be  economically  inirchased  for  the  work. 
Mach  one  of  the  five  contracts  \vas  of  such  length  as  to 
require  three  working  points  in  urder  In  make  the 
necessary  progress.  This  number  of  working  points 
had  the  effect  of  dividing  the  contractors'  organization 
into,  first,  the  staff'  or  force  whose  work  had  to  do  with 
all  the  working  points;  and,  second,  the  force  required 
at  each  working  point.  For  maximum  progress  the 
contractor's  forces  at  each  working  point  had  to  be  so 
organized  that  the  operations  of  excavating  the  trench, 
of  trimming  for  the  inverts,  of  pouring  inverts,  of  pour- 
ing arches,  and  of  backfilling  could  proceed  without  any 
one  of  the  operations  holding  up  the  others. 

Contracts  Nos.  32.  33,  and  34,  including  all  llic  work 
between  50.3  and  the  intake  site  at  Mile  97.6  were 
awarded  to  the  Carter-IIalls-Aldinger  Company.  I.tcl., 
and  the  Northern  Construction  Company,  Ltd.,  of  Win- 
nipeg', as  joint  tenderers.  These  two  well-known  local 
construction  firms  combined  to  form  an  organization, 
which  was  incorporated  under  the  name  of  the  Winni- 
peg Aqueduct  Construction  Company,  with  Mr.  A.  C. 
^lacKenzie  as  president  and  Messrs.  A.  H.  Aldinger 
and  F.  E.  Mails  as  vice-president  and  secretary-trea- 
surer respectively,  Mr.  J-  F'-  McLean,  manager,  and  Mr. 
William  Smaill,  general  superintendent.  The  head  offf  ce 
of  the  firm  in  the  Union  Bank  Building',  Winnipeg, 
and  a  field  office,  the  headquarters  of  the  general  super- 

*  Division  Engineer,  Greater  Winnipeg  Water  District. 


intendent,  is  located  at  Mile  64,  at  the  District  Railway 
Siding  No.  6,  near  the  crossing  of  the  Whitemouth 
River. 

Staff,  Shop,  and  Camp  Arrangement 

The  head  (office  staff"  consists  of  an  assistant  secre- 
tary-treasurer, an  accountant,  an  assistant  accountant, 
a  purchasing  agent,  two  stenographers,  and  a  clerk. 
The  staff  at  the  field  ofifice  consists  of  a  material  clerk, 
timekeeper,  engineer,  and  assistant,  and  during  the 
working  season,  when  the  camps  are  in  operation,  a 
travelling"  steward  is  in  charge  of  the  commissariat. 
There  is  also  located  at  the  field  headquarters  a  repair 
shop  force,  including  a  blacksmith  and  helper,  one  or 
more  carpenters,  and  a  gasoline  motor  expert. 

The  repair  shops,  wdiich  are  required  by  the  terms 
of  the  contract,  include  carpenter  and  machine  sho])s, 
blacksmith  slio]),  and  a  shop  fitted  for  the  repair  of  the 
gasoline  engines  used  with  trench  pumps,  and  track 
motor  cars,  and  a  smalT building-  erected  for  the  use  of 
an  oxy-acetylene  welding  equipment. 

Power  is  supplied  to  the  carpenter  and  machine 
shops  by  a  two-cylinder  18  h.p.  gasoline  motor,  and 
the  shops  are  equipped  with  the  wood  and  metal  work- 
ing machinery  necessary  for  all  ordinary  repairs  to  the 
plant  used  on  the  work.  A  supply  of  spare  parts  is 
kept  in  stock  to  further  minimize  the  time  lost  on  ac- 
count of  breakdowns. 

Actixe  construction  was  started  in  the  spring  of 
1915  at  sexen  separate  points,  including"  the  WHiite- 
niontli  River  Crossing,  for  which  a  camp  Avas  main- 
tained at  field  headquarters  mitil  the  completion  of  the 
ci"ossing"  work  at  the  end  of  that  season,  when  it  was 
disconlimied.  At  each  (jpening  camp  buildings  had 
been  erected,  with  a  capacity  of  100  men.  (See  Fig". 
No.  1.  )  In  the  following"  winter  two  more  camps  were 
added,  and  another  is  now  being  erected,  so  that  a 
total  of  nine  camps  will  be  in  operation  during  the 
season  of  1917. 

Hundred  Men  at  Each  Working  Point 

To  make  the  maximum  i)rogress  at  each  working 
point  with  the  forms  and  other  equipment  provided 
there  is  required  a  force  of  at  least  one  hundred  men. 
classified  generally  as  follows  : 

Superintendent   1 

]"'cjreman    1 
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Timekeeper    1 

Form  carpenters   2 

Steel  form  handlers  (two  gangs,  including  a  fore- 
man and  laborers)    20 

Cement  finishers   4 

Engineer  (concrete  mixer  )    1 

Engineer  (dinky)    1 

Drag  line  excavator,  two  crews   4 

Pumpmen    4 

Common  laborers,  trimming  trench,  drainage  work, 

etc  '   60 


Owing-  to  the  general  shortage  of  labor  in  1916  and 
to  the  fact  that  under  the  terms  of  the  contract  resi- 
dents of  the  District  only  may  be  employed  when  such 
are  available,  the  force  has  been  variable,  and  usually 
below  the  number  desired.  However,  under  favorable 
conditions  at  some  camps,  a  rate  of  progress  consider- 
ably better  than  the  scheduled  average  has  been  main- 
tained, with  a  force  of  from  60  to  70  men; 

Each  camp  is  connected  with  the  field  and  head 
ofifice  by  telephone,  and  daily  progress  reports  are  thus 
made  to  field  headquarters,  where  they  are  tabulated 
and  recorded  and  a  daily  report  is  telephoned  to  the 
manager  at  the  head  office  in  Winnipeg. 

Reports  Transmitted  By  Telephone 

The  telephone  system  was  installed  by  the  com- 
pany for  their  own  use,  placing  wires,  ])y  rental  agree- 
ment, on  the  poles  of  the  District's  SA  Stem.    A  connec- 


Fig.  1— Camp  buildings  witli  a  capacity  of  100  men  are  erected 
at  all  worhing  points. 

tion  was  made  with  the  District  gravel  pit  at  Mile  31, 
and  each  night  during  the  working  season  the  rccjuire- 
ments  for  sand,  gravel,  or  aggregate  n^aterial  for  the 
following  day's  delivery  are  sent  to  the  pit  forernan. 
Through  a  switchboard  at  Deacon,  Mile  13  (the  head- 
quarters of  the  district  railway),  a  connection  is  made 
with  the  District's  telephone  .system,  putting  the  field 
offices  in  connection  with  the  District  train  despatcher 
whenever  information  is  required  concerning  the 
movements  of  gravel  trains,  cement  deliveries,  or  the 
placing  of  material  cars. 

The  contracting  company  is  bound  by  the  contract 
to  furnish  board  and  shelter  to  the  men  at  $5  per  week, 
and  it  is  the  duty  of  the  travelling  steward  to  super- 
vise the  work  of  the  camp  cooks,  order  commissary 
supplies,  and  to  see  that  sufficient  wholesome,  well- 
cooked  food  is  supplied,  all  at  a  reasonal:)lc  profit  to 
the  company.  The  foremen  arc  thus  relieved  of  all  re- 
sponsibility for  the  conduct  of  this  department,  and 
their  time  and  energy  conserved  for  their  proper  duties. 

A  field  hosi)ital  at  Mile  77  is  connected  with  the 
company's  telephone  system,  and  the  medical  attend- 


ant is  provided  with  a  track  motor  car  for  use  in  an- 
swering special  calls  or  for  attending-  patients  at  the 
various  camps  when  the  regular  train  service  is  not 
available.  Owing  to  a  strict  supervision  of  the  sani- 
tary arrangements  at  all  camps,  by  the  officials  of  the 
contracting;  company  as  well  as  by  those  of  the  Water 
District,  the  work  of  the  medical  officer  is  usually  con- 
fined to  first  aid  work  for  minor  accidents. 

Contract  31,  extending  from  Mile  33  to  Mile  50.3, 
was  awarded  to  Thomas  Ivelly  &  Sons,  of  Winnipeg. 
During-  1915  and  1916  they  had  working  on  the  con- 
tract three  camps  of  a  rated  capacity  of  100  men  each, 
under  a  field  superintendent.  The  prosecution  of  the 
work  was  managed  from  the  Winnipeg  office,  but  due 
to  absence  of  a  telephone  system,  lack  of  repair  shops, 
together  with  machinery  not  too  well  adapted  to  the 
work  on  hand,  they  were  unable  to  keep  their  progress 
up  to  the  contract  schedule.  In  order  to  overtake  the 
required  progress  so  as  to  complete  their  work,  in  the 
fall  of  1918  these  contractors  are  purchasing  additional 
equipment,  ])utting  in  two  new  camps,  installing  a  tele- 
phone line,  making  each  of  their  camps  capable  of  ac- 
commodating 150  men,  and  have  appointed  J.  A.  Ast- 
ley,  C.E.,  formerly  engineer  of  construction  for  the 
City  of  Winnipeg,  as  their  general  superintendent. 
Their  field  organization  will  thus  be  similar  to  that  of 
the  Winnipeg  Aqueduct  Company.  With  the  efi^orts 
being  put  forward  they  should  be  able  to  carry  the 
work  forward  to  successful  conclusion. 

Work  Up  to  Schedule. 

Contract  30,  extending-  from  Mile  13  to  Mile  33,  was 
awarded  to  the  J.  H.  Tremblay  Company,  of  Winni- 
i:)eg.  With  this  company  is  associated  in  this  contract 
the  J.  J.  McDiarmid  Company,  also  of  W'innipeg.  The 
head  office  work  of  this  company  is  carried  along  by 
the  compain  's  stall  in  Winnipeg,  which  handles  work 
arising  frnni  uihcr  contracts  in  the  city.  The  field  or- 
ganization is  under  Mr.  Albert  Tremljlay,  general 
superintendent.  In  1915  they  had  two  camps,  and  in 
1916  three  camps,  each  with  accommodation  for  100 
men,  and  were  able  to  keep  the  work  up  to  the  pro- 
gress required  by  the  contract  schedule.  A  typical  dis- 
tribution of  the  labor  at  one  camp  for  1916  Avould  be: 


Superintendent    1 

Foremen    3 

Bookkeeper    1 

Blacksmith    1 

Carpenter    1 

I'orm  handlers   7 

Form  lalxirers   7 

Cement  finishers   2 

Stationary  engineers  (mixer)    2 

Laborers    42 

Teamsters   3 

Total   70  men 


The  open  prairie  country  through  which  most  of 
this  contract  is  located  had  much  to  do  with  the  s])eed 
of  work  and  with  enabling  a  small  force  to  accomplish 
as  much  as  could  l)e  done  by  a  larger  force  in  more  dif- 
ficult country  but  credit  must  also  be  gi\cu  to  the 
energy  and  resourcefulness  displayed  by  the  men  of 
this  organization,  which  was  without  a  doubt  an  im- 
portant factor  in  the  successful  manner  in  which  this 
work  has  been  carried  forward  to  date. 


Ten  years  ago,  one-fourth  of  the  ainiual  produc-" 
tion  of  cement  went  into  building  construction,  where- 
as to-day  one-half  of  the  cement  produced  serves  the 
same  purp<ise. 
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Delej^ates  at  Ontario  Good  Roads  Convention 
Discuss  Hij^hway  Problems  and  Conditions 


Till",  filtcontli  annual  (.•<>ii\ rnUoii  .i|  ihc  ()nlariii 
tiixal  Knacls  Association  was  luld  in  rorniihi 
>i\  tlic  three  days,  l'"cl)niary  27  to  Marcli  1,  in- 
clusive.   I)ek\tiates  fruni  all  parts  of  the  ])ro- 
\  Miv.-e  met  in  the  ^'ork  Countv  i'lnihliu^s,  and  the  un- 
lailini;'  interest  in  the  work  of  the  association  was  evi- 


denced bv  the  unusually  larsie  attendaiu  o. 


'he  mem- 


bers were  greeted  by  Mayor  L  hurch  on  behalf  of  tlic 
Citv  of  Toronto,  who  extended  to  them  a  \  ery  hearty 
welcome.  lie  emphasized  the  importance  of  their 
work,  and  said  he  reijrcttcd  thai  liie  j^cnernmcnt  in  the 
past  had  not  i^iven  the  good  roads  movement  tlie  atten- 
tion it  deserved.  The  cause  of  under-production  in 
(Ontario  wa.s"  the  lack  of  a  proper  system  of  main  roads 
and  trunk  roads  throughout  the  province.  He  men- 
tioned the  new  highway  policy  which  the  Ontario  Gov- 
ernment was  introducing,  and  expressed  the  hope  that 
the  government  would  have  the  courage  to  go  forward 
and  not  permit  the  tinancial  situation  or  other  consid- 
erations to  hold  hack  this  important  work.  Toronto 
was  a  pioticer  in  good  roads'  work,  and  was  always 
readv  to  help  the  movement  along.  The  city's  interest 
in  highway  improvement  was  shown  by  their  action  in 
regard  to  the  Toronto-Hamilton  highway,  to  which 
they  were  contributing  over  $400,000.  Congratulating 
the  association  on  the  success  of  their  work  in  the  past, 
he  said  that  they  had  been  leaders  and  educators  of 
public  opinion,  and  he  wished  tliem  every  success  in 
their  work  in  the  future. 

The  President's  Address. 

In  his  presidential  address,  ^Ir.  .S.  L.  S(|uirc,  of 
Waterford,  urged  the  great  importance  of  such  asso- 
ciations as  the  Ontario  Good  Roads  Association  anc'| 
dwelt  on  the  necessity  for  good  roads  Ihruuglioul  th([ 
province.    Wherever  centres  of  population  feel  the| 
pinch  of  under-production  there  was  the  immediate  de- 
mand for  better  roadwavs.   The  building  of  steam  and! 
electric  roads  did  not  lessen  the  need  for  improvedl 
highways,  but  their  success  was  dependent  on  this  very 
factor.    AVith  the  increasing  use.  of  the  motor  truck j 
there  came  always  the  demand  for  good  roads,  and  by| 
means  of  the  truck  the  products  of  the  farm  could  be 
transported  to  the  centres  of  population  rapidly  and 
delivered  in  their  best  condition.    Dealing  with  the 
question  of  the  responsibility  for  the  improvement  of 
streets  and  roadways,  he  said  that  this  work  belonged 
to  the  municipalities  or  communities  through  which 
they  pass,  and  that  it  was  not  the  part  of  the  govern- 
ment to  snatch  from  them  what  through  time  and  ex- 
perience had  become  their  right.   The  duty  of  the  gov- 
ernment was  to  assist  and  encourage.   It  should  do  all 
the  experimenting  and  suggest  ways  and  means  for  all 
conditions.   The  Department  of  Highways  should  form 
a  department  for  research  and  investieration  and  pass 
the  results  on  to  the  municipalities.   The  employment 
of  returned  soldiers  was  a  matter  w-hich  the  president 
•said  was  closely  related  to  the  good  roads  movement. 
Large  numbers  of  soldiers,  on  their  return  from  the 
front,  would  be  available  for  just  such  work  as  high- 
way improvement  projects  could  supply.   The  respon- 
sibility did  not  rest  ^vith  the  government  alone,  but 


the  municii)alitics  must  also  do  their  share.  There 
was,  besides,  a  large  number  of  munition  workers  and 
others  who  would  be  thrown  out  of  work  at  the  end  of 
the  war,  and  for  whom  work  would  have  to  be  pro- 
vided, lie  believed  that  there  would  undoubtedly  be 
some  40.000  men  available  in  the  province  for  high- 
way constrnclion,  and  it  was  the  duty  of  the  municipal,' 
l)rovincial.  and  federal  authorities  to  arrange  a  system 
of  roads  which  would  take  care  of  this  miemployment. 
In  conclusion,  he  said  that  the  government  must  place 
before  the  municipalities  the  highest  ideals  and  best 
methods  in  road  building,  so  that  a  system  of  roads 
might  be  built  up  which  would  be  a  credit  to  the  pro- 
vince. 


Hon.  Mr.  Macdiarmid. 

Hon.  F.  G.  Macdiarmid,  Minister  of  Public  Works 
and  Highways  of  the  Province  of  Ontario,  in  opening 
his  address  to  the  members  of  the  association,  ex- 
jircssed  his  pleasure  at  meeting  such  a  large  gathering 
and  seeing  such  interest  taken  in  the  question  of  good 
roads.  He  complimented  the  City  of  Toronto  on  the 
spirit  of  co-operation  it  had  shown  in  the  good  roads 
movement  in  the  County  of  York  and  the  surrounding- 
district.  With  the  connecting  up  of  the  system  and  the 
completion  of  the  Toronto-Hamilton  highway  he  said 
the  full  benefit  of  the  improvements  would  be  realized. 
The  construction  of  good  roads  had  a  direct  bearing  on 
the  cost  of  living.  The  use  of  the  motor  truck  as  a 
commercial  vehicle  was  coming  more  and  more  in  evi- 
dence, and  by  this  means  of  transportation  a  reduction 
would  be  elTected  in  the  number  of  times  produce  had 
to  be  handled,  and  it  would  be  placed  in  the  hands  of 
the  consumer  in  better  condition.  During  the  past  two 
years  conditions  had  not  been  favorable  to  road  con- 
struction on  account  of  the  scarcity  of  labor,  which 
was  in  such  demand  in  other  fields.  In  the  past 
vear  four  more  counties  had  come  into  the  good  roads 
system,  making  a  total  of  24  counties  out  of  37.  The 
Minister  referred  to  the  legislation  which  had  been  in- 
troduced last  year  to  increase  the  government  grant  on 
road  construction  from  33  to  40  per  cent.,  and  also  to 
;)provide  20  per  cent,  of  the  maintenance.  Legislation 
had  been  passed  to  encourage  the  employment  of  coun- 
ty road  superintendents,  because  the  government  be- 
lieved that  this  ensured  greater  continuity  in  construc- 
tion work  and  relieved  the  members  of  the  council  of  a 
considerable  burden.  The  appointment  of  a  commis- 
sioner was,  in  the  Minister's  opinion,  an  excellent  basis 
on  which  to  organize  road  work. 

System  of  Provincial  Highways. 

With  the  coming  of  the  motor  truck  conditions  of 
traffic  had  changed,  and  motor  traffic  was  very  rapidly 
growing.  Last  year  the  revenue  from  motor  licenses 
was  $650,000,  and  if  the  average  ratio  of  increase  con- 
tinued this  year  it  would  reach  $750,000.  To  take  care 
of  this  new  and  rapidly  increasing  class  of  traffic,  which 
was  not  merely  local,  but  provincial  and  international, 
the  government  felt  the  time  had  arrived  when  the  pro- 
vince should  step  in  and  construct  a  system  of  provin- 
cial highways  in  Ontario.    This  development  was  a 
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direct  result  of  the  motor  traffic,  and  the  government 
would  not  place  on  the  shoulders  of  the  municipalities 
more  than  their  fair  share  of  the  cost,  it  being"  the  in- 
tention of  the  province  to  assume  a  very  substantial 
proportion  of  the  necessary  expenditure.  The  new  sys- 
tem would  connect  up  the  county  roads  systems 
throughout  Ontario,  and  the  Minister  stated  that  it 
was  proposed  to  build  a  road  from  Windsor  to  Mont- 
real. Within  a  distance  of  12  miles  on  either  side  of 
the  proposed  highway  a  very  large  proportion  of  the 
population  of  the  province  was  concentrated,  and  so 
the  new  road  would  be  of  the  greatest,  benefit  to  the 
greatest  number.  The  Minister  did  not  wish,  however, 
to  raise  the  hope  that  there  would  be  any  big  effort  at 
construction  work  until  after  the  war,  but  in  the  mean- 
time the  organization  would  be  got  into  shape.  Repair 
work  should,  however,  always  be  carried  on,  and  he 
believed  there  was  sufficient  labor^to  do  so.  The  Minis- 
ter also  stated  that  his  department  would  be  governed 
largely  by  the  opinions  of  the  association  expressed 
during  their  convention. 

With  regard  to  a  tendency  he  had  noticed  to  agi- 
tate for  the  return  of  automobile  fees  to  the  separate 
municipalities,  Mr.  Macdiarmid  said  he  thought  such  a 
policy  would  jeopardize  the  whole  good  roads  move- 
ment in  the  province  if  it  were  endorsed  and  supported 
by  any  large  body  of  public  opinion. 


Rural  and  Urban  Intercommunication. 

Controller  Thomas  Foster,  of  Toronto,  addressed 
the  association  on  the  subject  of  rural  and  urban  inter- 
communication. He  spoke  first,  however,  of  his  late 
experience  on  the  Continent  and  in  England,  and  of 
the  admirable  roads  he  had  seen,  built  on  the  founda- 
tions laid  by  the  Romans,  and  still  in  first-class  condi- 
tion. Coming  back  to  the  United  States,  he  mentioned 
the  state  road  running  between  New  York  and  Buffalo. 
The  section  between  New  York  and  Syracuse,  he  said, 
had  been  built  of  tar  macadam.  Its  construction,  how- 
ever, created  a  tremendous  traffic,  and,  as  a  result,  the 
road  was  not  a  success.  Further  north,  on  the  same 
road,  it  was  decided  to  build  a  brick  pavement  on  a 
concrete  foundation,  and  this  construction  proved  satis- 
factory. In  the  cities  of  Western  Canada  he  had 
noticed  that  concrete  and  asphalt  roads  were  princi- 
pally constructed.  He  said  that  in  Toronto  experi- 
ments had  been  made  with  every  class  of  pavement  to 
find  a  durable  and  economical  construction,  and  told 
how  the  old  granite  block  pavements,  which  were  shp- 
pery,  noisy,  and  rough,  had  been  replaced  by  concrete 
roads  with  a  heavy  asphalt  covering.  It  was  very  easy 
to  repair  asphalt  when  there  was  a  good  foundation, 
and  this  class  of  construction  seemed  to  be  most  satis- 
factory. He  then  told  something  of  what  the  Toronto 
and  York  Highways  Commission  had  been  doing.  He 
said  that  when  he  was  appointed,  to  the  commission  he 
had  suggested  some  improvements  which  appeared 
necessary.  Instead  of  limestone  surfaces  on  macadam 
roads  he  proposed  that  something  more  permanent  be 
used,  such  as  granite  or  trap  rock.  He  considered  that 
the  cross-lines  and  side-lines  which  the  Commission 
had  been  putting  down,  12  feet  wide,  were  too  narrow, 
and  suggested  that  the  cross-lines  be  made  18  feet  wide 
and  the  main  arteries  at  least  18  feet  or  20  feet.  Later 
bituminous-bound  madacam  had  been  adopted  and  bet- 
ter surfaces  obtained.  The  Commission  had  been  or- 
ganized in  July,  1911,  for  the  purpose  of  improvement 
work  on  the  roads  leading  into  the  city  from  the 
county.  It  had  then  110  miles  under  its  jurisdiction, 
but  the  area  was  extended  in  1915  to  cover  the  whole 


of  York  County.  Construction  work  in  1911  had  been 
light,  water-abound  macadam  being  laid,  at  a  cost  of 
about  $6,000  per  mile.  In  1912  a  heavier  type  was  built, 
at  a  cost  of  about  $7,000  per  mile,  while  in  1913  bitum- 
inous-bound macadam  roads  had  been  constructed,  at 
a  cost  of  $10,000  per  mile.  An  18-foot  brick  pavement 
had  been  laid  on  Dundas  Street  in  1916,  at  a  cost  of 
$24,000  per  mile.  This  road  was  of  reinforced  con- 
struction, the  very  best  materials  being  used,  and  he 
believed  it  to  be  one  of  the  finest  pieces  of  road  in 
Canada.  The  controller  went  on  to  tell  how  two  mil- 
lion dollars  had  been  spent  to  provide  good  lines  of 
communication  between  the  city  and  the  rural  districts, 
and  he  said  that  adequate  return  had  not  been  received 
from  this  expenditure  ;  the  farmers  did  not  take  full 
advantage  of  the  good  roads.  It  had  been  expected 
that  the  present  market  in  Toronto  would  have  had  to 
be  enlarged  to  accommodate  a  big-  increase  in  the 
amount  of  produce  brought  into  the  city  by  the  farm- 
ers, but  this  had  not  been  realized,  and  the  market  was 
still  larger  than  was  necessary  to  meet  the  require- 
ments of  the  present  time.  His  conclusion  was  that 
the  cost  of  labor  for  bringing  the  produce  to  the  mar- 
ket was,  perhaps,  too  high,  and  he  suggested  that  the 
farmers  use  a  co-operative  scheme,  such  as  was  em- 
ployed in  the  Old  Country.  The  produce  could  be  col- 
lected systematically  from  the  various  farms  in  a  dis- 
trict and  conveyed  to  the  city  by  one  man,  thus  greatly 
reducing  the  cost  of  transportation  and  eliminating  the 
middleman's  profit,  with  mutual  benefit  to  producer 
and  consumer.  He  said  that  the  district  between  To- 
ronto and  Hamilton  should  be  one  of  the  greatest  pro- 
ducing sections  on  the  continent,  and  it  was  his  idea 
that  the  land  should  be  divided  into  five,  ten,  and  twen- 
ty-acre farms  and  intensively  cultivated. 

Speaking  of  the  question  of  ornamental  work  along 
the  roads,  the  controller  expressed  the  opinion  that  the 
Toronto  and  York  Highways  Commission  should  be 
granted  power  to  expend  a  small  amount  in  improving 
the  appearance  of  the  highways. 


Road  Traffic  and  Regulation. 

In.  a  short  address  Warden  J.  G.  Cornell,  of  York 
County,  dealt  with  the  question  of  "Road  Traffic  and 
Its  Regulation."  He  said  that  the  York  County  Coun- 
cil had  abolished  the  fee  system,  and  that,  as  a  result, 
there  was  better  feeling  between  the  constables  and  the 
motorists,  as  the  latter  knew  that  the  constables  had 
no  selfish  interest  in  holding  up  the  automobile  owners 
for  exceeding  the  speed  limit.  The  warden  made  refer- 
ence to  the  address  by  Controller  Foster,  and  stated 
that  one  of  the  reasons  why  there  was  not  a  greater 
amount  of  produce  brought  into  the  market  over  the  im- 
proved roads  was  that  a  large  amount  of  the  territory 
around  Toronto  had  been  subdivided  and  was  not  used 
for  farming-  purposes ;  also  there  were  a  great  many 
farms  surroundiiTg-  the  city  given  over  to  dairy  work. 
He  said,  however,  that  market  gardeners  and  small 
farmers  were  going  out  further  from  the  city  since  the 
good  roads  had  been  built  than  they  otherwise  would 
have.  As  a  representative  of  York  County,  he  was  in 
hearty  accord  with  the  good  roads  movement.  Their 
experience  was  that  the  district  was  improved  thereby 
and  the  lands  increased  in  value,  while  the  taxes  were 
not  a  burden. 


The  Roads  Behind  the  Trenches 

Major  T.  L.  Kennedy,  of  Dixie,  a  past  president  of 
the  Ontario  Good  Roads  Association,  delivered  an  in- 
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lerestinii  address  on  the  roads  lichind  the  lu  nches  on 
the  western  front.  Referring  to  the  attinuK'  inwaKi 
road-huiklinu  in  l-'rance  and  Boliiiinn,  aiul  also  in  I'liu; 
hind,  he  said  that  he  found  a  dillorcnl  spirit  existint;  lo 
that  shown  in  C  anada,  cry  highway  was  considc-rcd 
u  state  hij^huay.  and  a  centrah/ed  hoard  could  build 
roads  without  areuisinj^'  jealousy  as  to  the  location. 
There  was  a  very  hijjh  ta.x  in  l-'rance  for  road  work,  01) 
per  cent.,  whicli.  however,  was  considered  necessary 
and  paid  without  grumhhng.  Mentioning  the  road  be- 
tween Calais  and  I'aris,  over  part  of  which  he  had 
travelled,  he  said  it  was  the  linesl  road  he  had  ever 
seen.  It  was  1~  feet  wide,  built  of-  granite  paving 
block,  laid  on  se>lid  macadam  over  the  old  road  built  by 
the  Romans,  h-very  mile  was  patrolled  each  day,  so 
that  it  was  always  safe  for  transport.  It  was  no  un- 
usual thing  to  see  30-ton  motor  trucks  travelling  along 
it,  and  these  heavy  vehicles  went  along  it  as  easily  as  a 
huggv  migiit.  The  main  roads  had  all  been  construct- 
ed by  Xapoleon  in  his  wars,  and  they  had  been  kept  in 
splendid  repair  until  this  war  started,  but  after  the 
commencement  of  hostilities  some  of  them  had  not 
been  kept  up.  In  the  road  repair  work  men  who  had 
l)een  wounded  were  often  employed  instead  of  being 
sent  back  to  the  trenches,  so  that  they  would  have  less 
hardship,  having  a  barn  to  sleep  in,  where  they  could 
keep  warm  and  dry.  The  roads  up  to  within  twelve 
miles  of  the  lines  were  in  good  shape.  Beyond  that 
they  were  in  varying  conditions,  some  of  them  bad  and 
some  good.  The  supplies  were  brought  up  by  trains  to 
.some  distance  behind  the  trenches,  and  were  then 
placed  on  very  large  motor  trucks  and  brought  to  with- 
in six  miles  of  the  line.  After  that  they  were  trans- 
ported in  wagons  drawn  by  mules,  sometimes  over 
hclds,  still  closer  to  the  line,  and  then  on  the  backs  of 
the  mules,  being  finally  taken  by  the  soldiers  them- 
selves and  delivered  in  the  trenches.  This  appeared  to 
be  the  only  safe  way  of  bringing  up  the  supplies. 

The  roads  could  be  repaired  during  the  day,  and  on 
this  work  the  British  Government  employed  a  number 
of  Belgian  refugees,  whom  they  paid  at  the  rate  of  60c. 
The  method  of  repairing  was  to  cut  down  trees  and 
having  cut  them  into  cordwood  of  a  suitable  size, 
place  them  on  the  ground,  laying  over  them  red  sand, 
and  on  top  of  that  granite  blocks  six  inches  or  eight 
inches  by  four  inches.  The  roads  were  very  well 
drained  with  drains  six  or  eight  feet  deep.  When 
blocks  sank  down  they  were  raised  with  a  crowbar  and 
clav  put  under  them  and  red  sand  placed  on  top.  A 
brush  was  then  taken  and  the  sand  swept  off  and 
thrown  over  the  side  of  the  road. 

About  May  1  the  British  army  had  commenced 
building  new  roads  up  to  the  trenches.  All  the  roads 
which  had  been  originally  laid  did  not  lead  from  vil- 
lage to  village,  but  from  chateau  to  chateau,  where  the 
baron  or  lord  of  the  district  had  lived.  The  C.P.R.  con- 
struction battalion  and  the  engineers  had  succeeded  in 
laying  a  road  within  a  mile  of  the  lines.  By  building  at 
night  and  using  a  carpet  colored  with  green  and  brown 
paint  to  cover  it,  they  had  been  successful  in  hiding 
their  work  from  the  observation  of  the  German  aero- 
planes. 


Deputy  Minister  of  Highways 

Mr.  W.  A.  McLean,  Deputy  Minister  of  Highways 
of  the  Province  of  Ontario,  in  his  address  before  the 
convention,  dealt  with  the  road  situation  in  the  pro- 
vince, making  particular  reference  to  the  benefits  to 
be  derived  by  counties  operating  under  the  Ontario 
Highways  Act.    With  regard  to  the  proposed  system 


of  provincial  highways,  he  said  that  the  scheme  would 
l)rovide  that  every  part  of  the  province  would  be  served 
fairly  in  proportion  to  its  traffic  requirements,  and 
that  they  should  not  carry  away  the  impression  that 
it  was  merely  the  intention  to  build  one  main  highway 
across  the  province.  He  believed  that  the  year  1917 
would  see  substantial  progress  in  regard  to  the  adop- 
tion of  county  road  systems.  The  counties  which  were 
hesitating  believed  that  the  undertaking  was  too  big 
and  would  mean  a  heavy  expenditure.  They  were 
liable  to  think  that  in  assuming  the  improvement  of, 
say,  200  miles  of  road,  they  must  have  the  necessary 
money  ready  to  pay  out  immediately.  This  was  wholly 
a  mistake ;  a  county  did  not  carry  out  the  good  roads' 
system  in  one  year,  and  therefore  they  did  not  have 
to  finance  it  in  one  year.  Any  county  in  Ontario 
could,  by  adding  IJ/2  mills  to  their  assessment,  pro- 
vide for  a  proper  system  of  road  improvement.  They 
did  not  have  to  construct  new  highways,  but  only  to 
improve  and  maintain  roads  according  to  the  traffic 
over  them,  and  from  the  time  that  they  assumed  the 
system  the  subsidy  of  20  per  cent,  for  repair  work 
was  granted  by  the  government,  while  if  it  were  found 
necessary  to  build  a  bridge  or  build  a  mile  or  two 
of  highway,  40  per  cent,  of  the  cost  would  be  borne  by 
the  province.  The  government  did  not  dictate  to  them 
how  they  must  build  their  roads,  but  they  could  carry 
out  whatever  class  of  construction  they  wished. 

The  Deputy  Minister  advised  that  the  people  of 
Ontario  should  not  at  the  present  time  make  heavy 
expenditures  for  road  work,  but  that  the  counties 
should  organize  now  and  that  they  would  just  be  in 
good  shape  to  carry  on  work  next  year  or  the  year 
after,  and  thus  provide  employment  for  the  soldiers 
who  are  returning  from  the  front.  In  conclusion  Mr. 
McLean  said  that  he  hoped  in  the  near  future  to  go 
through  every  county  of  Ontario  and  discuss  with  them 
their  county  road  systems. 


President  of  the  Dominion  Association  Speaks 

Mr.  J.  Duchastel,  president  of  the  Dominion  Good 
Roads  Association,  visited  the  convention  and  was  re- 
quested to  address  the  delegates.  He  said  he  felt 
that  the  Dominion  association  should  not  interfere 
with  any  work  undertaken  by  any  local  good  roads 
association,  but  that  it  was  their  duty  to  help  on  any 
provinces  which  have  not  such  an  organization.  In 
the  past  year  they  had  assisted  in  the  initiation  of  a 
good  roads  association  in  Nova  Scotia.  The  Domin- 
ion Good  Roads  Association  was  also  desirous  of  im- 
pressing on  the  public  at  large  the  importance  of  the 
movement  and  they  wished. as  well  to  impress  the 
government  with  the  fact  that  before  very  long  vital 
problems  in  regard  to  the  employment  of  returned 
soldiers  and  also  of  immigrants,  would  have  to  be 
dealt  with.  The  soldiers  would  be  coming  home  at  a 
time  when  industries  would  be  undergoing  a  re-organ- 
ization, and  there  would  be  a  very  large  number  of 
men  looking  for  work  which  might  be  provided  by 
highway  construction.  Mr.  Duchastel  also  drew  at- 
tention to  the  fact  that  the  Canadian  and  International 
Good  Roads  Congress  would  be  held  at  Ottawa, 
April  10  to  14.  He  said  there  would  be  a  number  of 
papers  that  would  be  of  interest  to  the  people  of  rural 
districts,  and  that  it  would  not  be  merely  technical 
subjects  which  would  be  dealt  with,  so  that  the  mem- 
bers of  the  local  association  might  benefit  by^  attend- 
ing. He  pointed  out  that  the  Dominion  Good  Roads 
Association  had  now  applied  for  a  charter  in  order 
that  they  might  have  a  legal  status  and  would  be  in  a 
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position  to  receive  grants  from  the  government  to  carry 
on  their  work. 

Mr.  Duchastel  also  told  the  delegates  something  of 
what  had  been  done  in  the  province  of  Quebec.  The 
government,  he  said,  had  given,  as  aid  to  rural  muni- 
cipalities, $17,000,000  for  the  construction  of  roads, 
and  the  municipalities  had  expended  about  $7,000,000 
over  and  above  that  amount.  The  province  at  the  last 
session  had  also  appropriated  $5,000,000  more  for 
road  work.  The  municipalities  were  now  compelled 
to  maintain  their  roads  up  to  a  certain  standard  or 
the  government  would  step  in  and  carry  out  the  work 
at  their  expense.  In  conclusion,  Mr.  Duchastel  ex- 
pressed his  desire  to  see  the  construction  of  the  Wind- 
sor to  Montreal  highway  so  that  the  people  of  On- 
tario might  visit  their  neighbors  in  Quebec  and  that 
they  might  thus  come  to  understand  each  other  better. 


Important  Resolutions  Carried 

During  the  sessions,  a  number  of  important  reso- 
lutions were  passed,  including  the  following ; 

That  the  association  approve  of  the  construction 
and  maintenance,  by  the  pi-ovincial  government,  of  a 
highway  from  the  Quebec  line  to  Windsor  and  request 
that  legislation  be  passed  and  the  work  undertaken  as 
soon  as  the  labor  situation  permits ; 

That  the  government  include  in  the  scheme  for  a 
highway  from  Windsor  to  Montreal,  a  branch  to  the 
Niagara  River; 

That  the  association  approve  of  the  action  of  the 
Highways  Department  in  providing  for  research  work 
in  connection  with  the  construction  of  highways  to 
carry  modern  traffic ; 

That  employment  should  be  found  for  returned 


soldiers  and  others  by  the  co-operation  of  the  federal, 
provincial  and  municipal  authorities  in  the  construc- 
tion of  highways,  and  that  a  comprehensive  scheme 
should  be  outlined  without  delay ; 

That  the  government  be  requested  to  place  paving 
brick  on  the  free  list  the  same  as  asphalt  paving  ma- 
terial ; 

That  the  county  councils  be  empowered  to  regulate 
the  weight  of  loads  drawn  over  their  roads,  at  certain 
seasons  of  the  year. 

The  association,  as  a  deputation  to  the  provincial 
government,  presented  their  resolution  at  the  parlia- 
ment buildings,  approving  of  the  construction  of  the 
Windsor  to  Montreal  highway. 

A  resolution  of  condolence  was  also  carried  and 
will  be  forwarded  to  the  bereaved  families  of  the 
members  of  the  association  who  passed  away  during 
the  year,  namely,  the  late  Major  Sheppard,  of  Queens- 
ton ;  Mr.  H.  A.  Bowman,  clerk  of  Waterloo  county; 
Mr.  A.  M.  Chapman,  clerk  of  Hastings  county,  and 
Mr.  Beam,  of  Beamsville. 

Election  of  Officers 

The  following  are  the  officers  elected  by  the  asso- 
ciation for  the  coming  year :  Honorary  presidents,  J. 
A.  Sanderson,  of  Oxford  Station,  and  S.  L.  Squire,  of 
Waterford ;  president,  C.  R.  Wheelock,  Orangeville ; 
first  vice-president,  J.  J.  Parsons,  Caledonia ;  second 
vice-president,  W.  H.  Pugsley,  Toronto;  secretary- 
treasurer,  George  S.  Henry,  M.P.P.,  Todmorden ;  di- 
rectors, K.  W.  McKay,  St.  Thomas,  Major  T.  L.  Ken- 
nedy, Dixie,  L.  E.  Allen,  Belleville,  F.  A.  Senecal, 
Plantagenet,  D.  Clow,  Mallorytown,  and  W.  W.  An- 
derson, Picton. 


Highways  of  th< 

 By  Lucius  E. 

A COMPARATIVE  study  of   the  good  roads 
question  as  affecting  our  own  requirements  in 
the  Province  of  Ontaro  may  well  include  some 
observations  as  to  the  good  road  movement  in 
some  of  the  states  adjacent  to  or  in  close  proximity  to 
our  province. 

The  conditions  of  climate,  soil,  population,  charac- 
ter of  traffic,  etc.,  in  some  of  the  Eastern  states  are 
more  nearly  analogous  to  those  existing  in  the  pro- 
vince of  Ontario  than  any  other  portions  of  this  con- 
tinent, and  more  especially  than  those  of  Great  Britain. 
In  the  states  of  New  York,  New  Jersey,  and  Pennsyl- 
vania, and  sorrie  of  the  New  England  states,  there  exist 
similar  varying  conditions  of  climate — cold  winters 
and  hot  summers ;  all  the  varying  classes  of  soil  from 
clay  to  sand;  densely  populated  sections  and  sections 
sparsely  settled,  with  correspondingly  light  traffic  re- 
quirements, so  that  a  careful  study  of  the  good  roads 
development  in  those  states  should  lead,  perhaps,  to 
information  of  value  to  those  interested  in  the  con- 
tinued improvement  of  our  provincial  highways. 

Highways  of  New  York 

The  highways  of  the  state  of  New  York  are,  per- 
haps, on  account  of  their  touchng  Ontario  on  both  the 
eastern  and  western  extremities  of  Lake  Ontario,  more 
familiar  to  this  province  than  any  of  the  other  Eastern 
states,  and  for  this  reason  first  mention  will  be  given  to 
the  state  of  New  York.    The  topography  of  the  state, 
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as  well  as  its  geological  formation,  is  quite  similar  in 
many  respects  to  that  of  Ontario,  ranging  from  sandy 
plains  similar  to  the  western  portion  of  Ontario  to 
extremely  hilly  country  such  as  is  found  in  the  eastern 
and  more  northerly  portions  of  Ontario.  The  popula- 
tion, according  to  the  1910  census,  of  a  total  of  over 
9,000,000,  was  distributed  as  follows :  New  York  City, 
4,766,883,  or  52.3  per  cent. ;  cities  and  towns,  7,185,494, 
or  78.8  per  cent.  It  is,  therefore,  quite  obvious  that  ui 
the  development  of  the  New  York  state  good  roads 
movement,  which  started  about  the  year  1898,  the  large 
proportion  of  its  population  residing  in  cities  and 
towns,  has  had  a  distinct  effect  in  determining  the 
policy  of  the  good  roads  development  within  the  state. 
Under  the  first  good  roads  law  enacted,  50  per  cent,  of 
the  cost  of  highways  was  borne  by  the  state,  35  per 
cent,  by  the  counties,  and  15  per  cent,  by  the  towns 
through  which  the  roads  passed.  On  completion  the 
roads  were  maintained,  under  state  supervision,  at  the 
expense  of  the  town.  It  was  found  that  this  system 
was  defective,  inasmuch  as  the  degree  of  maintenance 
of  the  different  highways  depended  to  a  large  extent  on 
the  wealth  of  the  particular  town  or  district  as  well  as 
the  efficiency  of  the  town  officials. 

In  1913  the  system  was  changed,  a  reorganization 
of  the  state  highway  department  being  effected, 
which  system  is  at  present  in  force.  The  state  com- 
missioner of  highways,  who  is  appointed  by  the  gov- 
ernor for  a  term  of  years,  has  general  supervision  of 
all  highways  and  bridges  within  the  state  that  are  con- 
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structed.  improved,  or  niaintaincil  \vlu)ll\  or  in  part  1)\ 
the  funds  of  the  state.  The  stale  is  divided  into  niiu- 
divisions,  each  division  under  a  division  engineer,  who 
is  in  direct  charge  of  all  const rnction  or  mamtenanct- 
road  work,  under  the  department  of  hii^hways.  There 
are  two  iinuls  provided  for  hii^hway  work,  one  held  b) 
the  state  treasurer,  the  other  deposited  with  the  \  an- 
ous  counties.  The  former  fund  is  t)hlained  by  the  sale 
of  highway  improvement  bonds;  tlie  latter  is  ai)pr()- 
priattd  directly  from  the  revenues  I'l  llu'  state. 

Classification  of  Roads  in  New  York. 

The  .slate  hii;hways  are  tlivided  into  four  i4roui)s,  of 
which  brief  mention  w  ill  be  made  : 

1.  Stale  Highways. — All  highways  classified  as 
state  highways  are  those  built  at  the  entire  expense  of 
ihe  state.  Thev  are  laid  out  and  built  in  well-deiined 
routes  to  serve  and  connect  the  most  i)opulous  portions 
of  the  state.  The  mileage  at  present  is  about  3,800 
miles,  divided  into  45  routes,  as  specified  by  the  state 
legislature.  The  original  cost  of  construction  is  entire- 
ly borne  by  the  state,  but  their  maintenance  is  paid  for 
by  both  the  state  and  the  towns  through  which  they 
pass.  These  highways  arc  considered  to  be  of  the 
liighest  class  of  construction,  and  receive  in  most  cases  • 
heavy  traffic,  especially  motor  traffic. 

2.  County  Highways. — The  so-called  county  high- 
ways are  constructed  at  the  joint  expense  of  the  state 
and  counties.  They  correspond  in  most  respects  lo 
what  are  termed  in  our  province  as  main  market  roads. 
Thev  constitute  at  present  8,380  miles  of  the  state 
highways  system.  Maintenance  is  borne  in  a  similar 
manner  as  for  state  highways,  jointly  by  the  state  and 
counties. 

3.  County  Roads. — The  county  roads  are  built  at 
the  sole  expense  of  the  counties,  and  are  under  the 
direct  jurisdiction  of  the  counties.  Although  the  coun- 
ty provides  the  entire  funds  to  construct  its  county 
roads,  the  state  assists  in  their  maintenance,  to  an 
amount  equal  to  approximately  50  per  cent,  of  the 
counties'  appropriation  for  the  previous  year.  This 
state  aid  is  limited,  however,  to  an  amount  not  exceed- 
ing one-tenth  of  one  per  cent,  of  the  counties'  taxable 
property  for  any  one  year. 

4.  Town  Highways. — Such  highways  as  are  all 
outside  of  incorporated  villages  and  cities  which  do  not 
belong  to  either  the  state  or  county  system  or  to  the 
county  road  system  are  included  under  and  tern^ed 
town  highways.  They  are  constructed  and  maintained 
jointly  by  a  state  and  township  fund.  Any  township 
desiring  state  aid  for  township  roads  must  make  a  tax 
levy  for  such  an  amount  that,  added  to  the  state's  con- 
tribution, will  be  equal  to  not  less  than  $30  per  mile. 
Townships  which  are  more  sparsely  settled  and  have 
a  taxable  valuation  of  less  than  $3,750  per  mile  may 
still  receive  state  aid,  based  on  a  requirement  of  $4  per  . 
thousand  of  assessed  valuation.  The  whole  is  gradu- 
ated and  regulated  on  a  basis  of  the  wealth  per  mile  in 
the  township.  There  are  at  present  some  73,000  miles 
of  township  highways  in  the  state  that  are  receiving 
state  aid  and  state  supervision,  of  which  9,000  miles 
are  constructed  of  heavy  gravel  or  macadam,  and  lh',y 
are  being  constructed  at  the  rate  of  about  800  miles 
per  year.  It  is  estimated  that  seven-tenths  of  the  agri- 
cultural products  of  the  state  are  transported  over 
these  roads. 

Pennsylvania's  System. 

The  state  of  Pennsvlvania,  like  New  York  state, 
is  a  very  populous  state,  ranking  second  in  population, 
much  of  its  population,  however,  being  concentrated 


in  large  cities.  It  early  developed  a  well-organized 
state  highway  department,  along  somewhat  similar 
lines  to  that  of  New  York  state. 

There  are  at  present  375  main  highwiiy  routes  or 
highways,  covering  over  10,000  miles,  which  are  de- 
signated as  state  highways.  All  highways  coming 
under  state  control  are  constructed  at  least  12  feet  in 
width.  No  telegraph,  telephone,  electric  light,  or 
power  poles  can  be  erected  on  state  highways  without 
special  permission  from  the  highway  department. 

The  state  also  grants  aid  to  counties  and  townships 
upon  application  and  on  compliance  with  certain  pre- 
scribed conditions  equal  to  50  per  cent,  of  construction 
and  also  for  maintenance.  The  basis  of  state  aid  de- 
pends on  the  mileage  of  the  highways  in  counties  or 
townships,  the  state  contributing  50  per  cent,  and  the 
county  or  township  50  per  cent,  for  maintenance.  The 
revenues  derived  from  motor  licenses  is  entirely  ap- 
plied to  highway  improvement.  It. may  be  of  interest 
to  note  that  the  increase  in  expenditures  on  highways 
in  Pennsylvania  from  1904  to  1914  was  113.2  per  cent. 
Of  a  total  road  mileage  in  the  state  of  91,555  miles 
there  are  1,881  miles  of  macadam,  198  miles  of  bitumin- 
ous macadam,  269  miles  of  brick,  235  miles  of  gravel, 
and  357  miles  of  other  materials  such  as  concrete, 
stone,  etc.,  the  balance  being  ordinary  country  clay  or 
sand  roads. 

Roads  in  Rhode  Island. 

The  state  of  Rhode  Island,  the  smallest  in  area  of 
the  states,  and  smaller  than  many  of  our  counties  in 
Ontario,  commenced  a  definite  good  roads  policy  in  the 
year  1892.  The  state  road  system  is  at  present  in  the 
hands  of  a  Board  of  Public  Roads,  consisting  of  five 
members,  each  serving  five  years.  The  board  have 
charge  of  the  construction  and  maintenance  of  all  state 
highways  and  bridges.  Only  such  highways  as  are 
adopted  and  improved  or  reconstructed  by  the  state 
board  are  considered  state  roads.  There  are  at  present 
325  miles  of  state  road,  of  which  89  miles  are  bitumin- 
ous macadam,  the  balance  being  surface-treated  water- 
bound  macadam.  All  construction  work  is  done  under 
the  contract  system,  and  maintenance  is  largely  car- 
ried out  by  the  "patrol  system."  No  convict  labor  is 
used  in  highway  work  within  the  state. 

Road  Policy  in  New  Jersey. 

The  first  state  in  the  Union  to  adopt  a  policy  of 
state  aid  was  the  state  of  New  Jersey,  the  first  work 
under  the  system  being  started  in  1892.  As  it  is  one 
of  the  most  densel}^  populated,  and  in  consequence  one 
of  the  wealthiest  per  square  mile  of  area,  it  requires  a 
very  extensive  system  of  inter-connecting  highways 
throughout  the  state.  The  cost  of  reconstructing  the 
highway  system  has  been  high,  owing  to  the  necessity 
of  straightening  and  reducing  grades  on  many  of  the 
main  highways,  which  originally  in  many  cases  fol- 
lowed the  old  Indian  trails.  For  the  size  of  the  state 
its  roads  are  probably  more  extensively  used  for  motor 
traffic  than  any  other  state.  In  1914,  according  to  state 
registration,  there  was  an  average  of  one  automobile 
for  every  forty  of  population,  and  six  automobiles  for 
every  mile  of  road. 

Sand-clay  roads  are  constructed  of  gravel,  engine 
cinders,  etc.,  and  cost  about  $1,000  per  mile  for  grad- 
ing and  $1,000  for  surfacing,  or  a  total  of  $2,000  per 
mile.   The  average  width  is  from  12  to  14  feet. 

Gravel  roads  cost  from  $2,500  to  $10,000  per  mile, 
and  range  from  14  to  40  feet  in  width. 

Macadam  roads  are  usually  over  12  feet  in  width. 
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and  cost  from  $5,000  to  $20,000  per  mile  to  construct. 
It  is  estimated  that  the  total  cost  of  roads  in  New  Jer- 
sey will  approximate  $140,000,000. 

The  highways  system  is  largely  centralized  in  a 
state  highway  department,  the  state  giving  aid  to  both 
new  construction  and  maintenance. 

From  the  few  brief  facts  which  have  been  submit- 
ted it  is  apparent  that  the  tendency  in  the  states  men- 
tioned is  towards  increased  aid,  coupled  with  greater 


and  more  rigid  supervision  and  inspection  of  all  classes 
of  public  roads.  The  large  revenues  derived  from 
motor  traffic,  which  will  necessarily  increase  from  year 
to  year,  supplemented  with  funds  from  the  state  and 
from  those  directly  benefited  by  improved  roads, 
should  help  to  solve  the  good  roads  question,  a  ques- 
tion which  will  be  solved  all  the  sooner  by  the  greatest 
possible  education  of  road  users  to  the  benefits  to  be 
derived  from  good  roads  in  any  country. 


Benefits  of  County  Roads 


SYSTEMATIC  and  scientific  road  building  was  in 
practice  by  the  Romans  as  early  as  the  year  312 
B.C.  The  roads  then  commenced  culminat<ed  in 
a  most  wonderful  system  of  stone  paved  highways 
stretching  from  Rome  to  all  parts  of  the  great  Empire. 
This  colossal  system  included  372  roads  which  are  said 
to  have  amounted  in  length  to  52,964  Roman  m.iles,  or 
about  48,690  English  miles.  Many  miles  of  these  roads 
still  remain,  bearing  evidence  to  the  skill  of  the  Ro- 
mans as  permanent  road  builders. 

France  and  England  have  admirable  systems  of 
paved  roads  which  are  the  result  of  a  revival  in  road 
building  which  commenced  at  the  beginning  of  the 
eighteenth  century.  The  United  States  began  to  im- 
prove some  of  her  highways  about  the  middle  of  the 
eighteenth  century,  but  few  paved  roads  were  built 
for  many  years.  A  system  of  state  roads  has  been 
commenced  in  the  last  decade  and  is  going  ahead  so 
rapidly  that  it  threatens  to  rival  the  gigantic  system 
of  the  Roman  Empire.  And  now  Canada  has  entered 
a  good  roads  era.  Progressive  legislation  has  been 
passed  by  the  provinces  and  improved  road  building 
encouraged  in  every  way.  Ontario  has  been  to  the 
front  in  the  movement  and  her  progressive,  intelligent 
and  comprehensive  good  roads  policy  has  accomplished 
wonders  in  a  short  time. 

Roads  are  a  Measure  of  Progress 

Byrne  in  his  "Highway  Construction"  says,  "Coun- 
tries inhabited  by  the  least  civilized  people,  whose 
wants  can  be  supplied  in  the  immediate  vicinity  of  their 
dwellings,  are  almost  destitute  of  roads ;  hence  it  has 
come  to  be  said  that  roads  are  the  physical  symbol  by 
which  to  measure  the  progress  of  any  age  or  people. 
If  the  community  is  stagnant,  the  condition  of  the 
roads  will  indicate  the  fact;  if  they  have  no  roads  they 
are  savages." 

Before  the  advent  of  the  motor  vehicle  the  build- 
ing and  maintenance  of  rural  roads  were  regarded  as 
solely  of  rural  concern  and  the  good  roads  problem 
was  almost  entirely  a  local  question.  The  chief  func- 
tion of  the  wagon  road  was  to  afiford  transportation 
between  the  farm  and  the  nearest  market  town  or 
railway  station.  Bvit  now  the  motor  truck  and  the 
motor  car,  together  with  good  roads,  have  brought 
better  markets  within  reach  of  the  producer,  and  be- 
sides, a  large  interurban  traffic  has  been  created  for 
the  conveyance  of  both  goods  and  passengers. 

The  traffic,  instead  of  being  local,  as  formerly,  is 
now  very  often  through  traffic,  or  traffic  from  outside 
of  the  municipality.  I  know  some  township  roads 
where  75  per  cent,  of  the  traffic  that  passes  over  them 
is  from  outside  of  the  township  and  therefore  the  road 
is  used  and  worn  out  to  that  extent  by  people  who, 
under  the  old  system  of  taxation,  would  not  be  pay- 
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ing  one  cent  towards  the  construction  or  mainten- 
ance. This,  of  course,  is  manifestly  unfair.  The  basis 
of  taxation  must  be  that  the  cost  shall  be  equitably 
levied  on  those  who  benefit.  It  is  now  fully  conceded 
that  urban  municipalities  should  assume  their  fair 
share  of  the  burden. 

The  Provincial  Legislature,  as  the  first  step  toward 
meeting  the  changing  conditions,  passed  the  Highway 
Improvement  Act  in  1901,  and  legislation  has  been  ad- 
ded from  time  to  time,  keeping  well  up  with  the  pro- 
gress being  made  in  road  building  and  traffic  condi- 
tions. 

Government  Share  of  Expenditure 

The  present  legislation  provides  that  a  County 
Council  may  take  from  the  township  authorities  for 
construction  and  maintenance  a  system  of  main  or 
market  roads.  The  province  contributes  40  per  cent, 
of  the  total  expenditure  for  construction,  or  two- 
thirds  as  much  as  the  county ;  that  is,  on  a  total  ex- 
penditure of  $100  the  county  raises  $60  and  the  pro- 
vince contributes  $40.  And  for  maintenance  the  pro- 
vince contributes  20  per  cent,  of  the  total  expenditure, 
or  one-(|uarter  as  much  as  the  county.  This  contribu- 
tion by  the  government  may  be  said  to  come  indirectly 
from  the  motorists,  in  license  fees,  and  may  be  looked 
upon  as  the  tax  paid  by  them  for  the  use  of  the  roads. 
The  yearly  tax  for  a  small  car  would  be  $10,  and  for  a 
big  car  $30.  The  average  tax  for  the  construction  and 
maintenance  of  a  county  roads  system  is  about  l^^ 
mills  on  the  dollar,  which  would  be  a  yearly  tax  on  the 
small  farmer  with  a  $3,000  farm  of  $4.50,  and  on  a  big 
farmer  with  a  $10,000  farm  of  $15.  It  has  been  sug- 
gested that  the  money  collected  for  motor  licenses  in 
each  county  be  turned  over  to  the  county  in  which 
it  was  collected,  there  to  be  expended  by  them  on  the 
roads.  This  would  simply  be  cutting  ofi"  the  amount 
contributed  by  urban  license  holders  to  support  the 
rural  roads,  and  as  this  would  be  about  90  per  cent, 
of  the  total  amount  collected  by  the  government  for 
licenses,  the  change  evidently  would  not  work  out  to 
the  interests  of  the  rural  taxpayer.  The  city  of  To- 
ronto alone  pays  about  $200,000  for  licenses.  The  to- 
tal amount  collected  by  the  province  last  year  was 
about  $650,000,  and  there  is  no  doubt  this  will  soon 
reach  $1,000,000  annually.  It  is  understood  that  all 
of  this  amount  will  be  turned  over  for  the  improve- 
ment of  rural  highways  under  the  regulations  of  the 
Ontario  Highways  Department.  The  present  legisla- 
tion apparently  meets  with  the  approval  of  the  ma- 
jority, 24  counties  having  assumed  county  road  sys- 
tems under  the  Highway  Improvement  Act. 

Inadequacy  of  Road  Work 

The  control  of  roads  by  the  townships  alone  has 
not  been  satisfactory  in  building  up  a  system  of  main 
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market  roads  suitable  for  tlie  existing  conditions.  It 
has  been  demonstrated  that  uiuior  the  increased  traffic 
the  ohl  roails  and  the  oUl  systems  of  roail  building-  are 
quite  inadec|uate.  It  is  a  well-known  fact  that  the 
roads  in  townships  where  there  is  no  county  system 
are  deteriorating  instead  of  improving.  Main  roads 
that  would  have  stood  up  fairly  well  under  the  traffic 
of  ten  years  ago  are  now  worn  mit  in  a  short  time, 
and  when  the  next  best  road  is  picked  out,  as  it  was 
built  for  even  lighter  trafiic  than  the  first,  it  wears 
yet  a  shorter  time,  and  so  what  was  formerly  the  best 
roads  of  the  township  soon  become  the  worst.  When 
main  roads  are  properly  constructed  by  the  county 
they  take  the  bulk  of  the  traffic  and  allow  secondary 
roads  to  be  built  and  kept  in  good  repair  by  the  town- 
ship at  a  moderate  cost.  It  has  been  announced  by 
the  Minister  of  Public  Works  that  legislation  will 
be  brought  down  at  this  session  of  the  Legislature 
providing  for  an  increased  grant  for  main  roads  on 
county  systems  which  take  the  interurban  traffic.  This 
increase  is  al,ong  the  right  line,  and  if  the  grant  is 
increased  to  about  75  per  cent,  for  construction,  and 
the  same  for  maintenance,  as  we  expect  it  will  be, 
,  no  doubt  the  good  fruits  will  be  soon  seen  in  the  con- 
struction of  a  better  class  of  roads  and  in  better  main- 
tenance. 

The  increase  of  traffic  on  the  highways  calls  for 
an  increased  expenditure,  but  is  a  sure  sign  of  the  pro- 
gressiveness  and  business  activity  of  the  community. 
A  road  that  is  not  used  is  surely  idle  land  from  which 
the  public  derive  no  revenue  or  benefit,  but  an  im- 
proved road  carrying  much  trafific  is  a  rich  asset,  and 
its  value  increases  as  the  traffic  increases. 

Not  Necessarily  an  Increased  Burden 

A  county  road  system  does  not  necessarily  mean  an 
increased  burden  for  the  tax-payer.  The  roads  as- 
sumed are,  generalh'  speaking,  the  most  heavily  trav- 
elled township  roads,  and  therefore  require  a  con- 
siderable expenditure  for  construction  and  maintenance 
in  their  present  state.  Suppose  such  a  road  is  to  be 
improved,  and  that  the  township  provides  the  cus- 
tomary amount  for  township  road  construction,  after 
this  sum  has  been  expended  the  government  steps  in 
and  says,  "This  road  is  hardly  good  enough  to  carry 
the  traffic,  we  will  add  66-2/3  per  cent,  to  the  sum 
you  have  raised,  which  will  be  sufficient  to  make  a 
first  class  road  of  it."  It  is  evident  that  in  this  case 
the  improved  road  would  be  built  without  extra  cost 
to  the  township,  and  in  some  cases  this  would  apply. 
And  besides,  for  bridges  and  culverts  built  on  the 
township  road  the  township  would  have  to  pay  the 
full  amount  of  the  cost,  so  it  is  evident  there  is  a 
straight  saving  to  the  municipality  of  40  per  cent,  of 
the  total  expenditure  for  bridges  and  culverts  built  on 
county  roads.  A  further  saving  to  the  township  would 
result  from  the  decreased  cost  of  maintenance  of  other 
roads  from  which  the  traffic  would  be  drawn  to  the 
improved  road.  And  as  the  Act  now  provides  for 
the  maintenance  of  winter  roads  the  public  have  the 
advantage  of  a  good  road  throughout  the  whole  year. 

Road  Suited  to  Traffic 
The  regulations  of  the  Highway  Department  are 
most  reasonable ;  they  do  not  insist  on  any  particular 
class  of  road,  only  that  the  road  shall  be  suitable  for 
the  traffic.  The  most  economical  road  which  can 
be  built  is  the  road  that  is  suitable  for  the  traffic  that 
passes  over  it;  this  may  be  anything  from  an  ordinary 
earth  road  to  a  concrete  or  brick  road.    The  Depart- 
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nient  does,  however,  insist  that  the  roads  shall  be  pro- 
perly constructed,  from  the  foundation- to  the  surface, 
which  is  undoubtedly  a  wise  provision,  and  the  most 
economical  kind  of  construction.  Road  superintendents 
are  instructed  in  all  the  principles  of  road  building. 
An  annual  conference  on  road  construction  for  county 
superintendents  and  engineers  is  held  at  the  Parlia- 
ment Buildings,  Toronto.  The  experience  and  advice 
of  the  engineers  of  the  Highway  Departnient,  under 
the  able  su])ervision  of  W.  A.  McLean,  Deputy  Min- 
ister of  Highways,  and  Geo.  Hogarth.  Chief  Engineer, 
is  cheerfully  given  at  all  times.  This  assistance  is 
very  helpful  to  the  road  superintendents  and  is  much 
appreciated  by  them.  Road  building  is  a  science,  and 
the  road  built  under  the  supervision  of  a  trained  and 
experienced  road  builder  must  give  the  best  results. 

Eager  to  Have  Systems  Extended 

There  is  no  better  proof  of  the  benefits  of  county 
roads  than  the  fact  that  in  counties  where  they  have 
been  tried  out  the  ratepayers  are  eager  to  have  the 
systems  extended.  In  the  County  of  Peel,  where 
county  roads  were  assumed  ten  years  ago,  many  miles 
have  been  added  to  the  system  first  adopted,  and  the 
ratepayers  are  still  asking  for  more.  A  short  time  ago 
a  subscription  list  was  started  in  the  north  part  of 
the  county  and  was  headed  by  the  owner  of  a  100 
acre  farm,  with  a  subscription  of  $500,  to  be  given  to 
the  municipality  on  condition  that  the  main  highway 
which  runs  past  his  property  would  be  assumed  as  a 
county  road  and  built  in  accordance  with  the  regula- 
tions. 

There  seems  to  be  in  some  localities  a  most  exag- 
gerated idea  of  the  increased  burden  assumed  by  the 
ratepayers  with  a  county  system  of  roads.  I  have  en- 
deavored to  correct  some  of  the  misconceptions  in 
connection  with  this  matter  and  to  point  out  the 
many  advantages  accruing  to  the  township  municipal- 
ity. The  benefits  have  been  considered  from  the  view- 
point of  the  municipality  only,  but  besides  there  are 
the  many  benefits  to  the  individual  such  as : — Increase 
in  the  value  of  property ;  decrease  in  cost  of  haulage ; 
a  wider  choice  of  markets  ;  the  marketing  of  produce 
at  the  most  favorable  times ;  and  the  promotion  of 
social  and  intellectual  intercourse  between  members 
of  rural  communities  and  also  between  rural  and  ur- 
ban population. 


Concrete  for  Sanitary  Sewers 

AT  the  annual  convention  of  the  American  Con- 
crete Pipe  Association,  held  recently  in  Chi- 
cago, M.  W.  Loving,  of  the  Universal  Port- 
land Cement  Company,  presented  a  paper  on 
"Concrete  for  Sanitary  Sewers"  He  gave  a  careful  and 
interesting  study  of  sewer  systems  as  a  whole,  calling 
especial  attention  to  the  fact  that  many  cities  use 
concrete  for  their  sewage  disposal  plants  and  for  their 
main  sewers,  but  that  the  smaller  pipe  house  connec- 
tions, etc.,  are,  in  the  majority  of  cases,  given  over 
to  other  materials.  He  pointed  out  the  great  field 
there  is  for  the  smaller  sizes  of  concrete  pipe,  and  also 
touched  upon  the  matter  of  acids  in  sewage,  in  this 
connection  saying  that  even  if  engineers  are  afraid  of 
corrosion  from  such  acids,  the  eflfect  of  these  would  be 
greater  on  the  larger  sizes  of  pipe,  because  these  re- 
sults do  not  begin  to  develop  until  after  the  sewage 
has  passed  out  of  the  house  connections  into  the  main 
sewers. 
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Comparison  of  Activated  Sludge  and  Imhoff 
Tank-Trickling  Filter  Processes 


THE  activated  sludge  process,  during  the  past  two 
years,  has  taken  a  prominent  place  among 
methods  of  treating  sewage,  and  there  have  been 
many  investigations  to  determine  its  capabilities. 
The  primary  function  of  this  process  is  the  oxidation 
of  organic  matter  through  the  agency  of  bacteria  liv- 
ing in  the  presence  of  an  ample  supply  of  oxygen.  As 
this  is  the  primary  function  of  the  trickling  filter  also, 
it  is  important  to  know  which  is  the  more  advantage- 
ous process.  This  can  only  be  determined  by  a  com- 
parison of  the  respective  costs  of  the  two  processes  and 
an  analysis  of  their  individual  advantages  and  disad- 
vantages. In  making  such  studies  the  local  conditions 
in  each  case  must  be  given  their  merited  weight.  In 
the  comparison  discussed  in  this  paper  by  Harrison  P. 
Eddy,  before  the  Western  Society  of  Engineers,  and 
published  in  their  Journal,  the  problem  has  been  ap- 
plied to  the  conditi'ons  existing  at  Fitchburg,  Mass.,  a 
city  of  40,000  population,  where  an  Imhoff  tank-trickl- 
ing filter  plant  has  been  in  successful  operation  since 
October,  1914. 

Two  Comparable  Plants 

The  following  discussion  of  construction  and  opera- 
tion costs  is  based  on  studies  of  two  treatment  plant,-^. 


Fig.  1 


Fig.  1.  — Plan  of  typical  tricl<ling  filter  plant  for  sewage  treatment. 

one  for  the  Imhoff  tank-trickling  filter  process,  and  the 
other  for  the  activated  sludge  process,  both  plants  be- 
ing designed  to  fulfill  the  same  conditions.  The  trick- 
ling filter  plant  has  been  based  on  the  design  and  cost 
of  the  plant  at  Fitchburg,  Mass.,  with  such  modifica- 
tions as  are  necessary  to  reduce  the  costs  to  units  suit- 
able for  comparison.  The  activated  sludge  plant  has 
been  designed  to  meet  the  same  conditions,  and  where 
possible,  the  same  unit  costs  of  construction  have  been 
employed.  The  design  has  been  based  upon  experi- 
ence gained  from  several  experimental  installations 
0])eratcd  by  the  author  during  the  ])ast  year  and  from 
data  procured  from  Milwaukee  and  other  reports. 

Both  plants  have  been  designed  to  care  for  the 
sewage  from  a  population  of  55,000  persons.   The  aver- 


age quantity  of  sewage  is  assumed  to  be  100  gals,  per 
capita  per  day,  equivalent  to  5,500,000  gals,  per  24 
hours,  and  the  detention  period  in  Imhoff  and  humus 
tanks  has  been  based  upon  a  day-time  flow  of  125  per 
cent,  of  this  average. 

Fig.  1  shows  the  arrangement  of  the  Imhoff  tank- 
trickling  filter  plant,  the  design  being  based  on  that 
at  Fitchburg,  the  only  material  modification  being  to 
increase  the  size  of  the  trickling  filters  and  dosing 
tanks  to  serve  a  population  of  55,000  instead  of  40,000 
persons.  The  remainder  of  the  plant  was  built  to 
serve  a  population  of  55,000. 

The  plant  for  the  activated  sludge  process,  shown 
in  Fig.  2,  has  been  designed,  as  far  as  possible,  to 
meet  the .  same  conditions  as  those  for  which  the 
trickling  filter  plant  was  built.  The  same  type  of 
structures  has  been  used  where  applicable  and  an  ef- 
fort has  been  made  in  every  way  to  make  the  two 
plants  strictly  comparable,  both  being  designed  to 
serve  55,000  persons. 

Cost  of  Construction 

The  cost  of  the  trickling  filter  plant,  as  already 
stated,  has  been  based  on  the  unit  costs  of  construc- 
tion (if  the  trickling  filter  plant  at  Fitchburg,  Mass., 
which  was  built  by  contract,  bids  being  received  in 
May,  1913.  Cost  figures  obtained  in  this  way  are  more 
nearly  representative  of  normal  conditions  than  if 
based  on  the  high  cost  of  construction  prevailing  at 
the  present  time.  As  far  as  possible  the  same  unit 
costs  of  construction  have  been  applied  to  the  esti- 
mates of  the  activated  sludge  plant,  that  the  two  esti- 
mates may  be  comparable. 

Trickling  Filter  Plant. — The  estimated  cost  of  the 
trickling  filter  plant  is  given  in  Table  1.  In  addition 
to  the  main  features,  a  number  of  items  are  included 
which  go  to  make  up  the  complete  plant.  It  should  be 
noted  that  the  amount  included  for  cost  of  land,  in- 
cludes not  only  the  land  required  for  the  treatment 
plant,  but  a  total  area  of  about  117  acres,  sufificient 
not  only  for  all  purposes  of  sewage  treatment,  but  also 
more  than  sufficient  to  properly  isolate  the  plant.  Un- 
der miscellaneous  work  are  included  such  items  as  ex- 
tension of  the  water  supply,  electric  lighting  system, 
and  other  features  of  minor  importance  not  covered  by 
the  principal  items.  It  is  expected  that  for  a  plant 
of  this  character  administration  charges  may  easily 
amount  to  three  per  cent.,  and  engineering  to  twelve 
per  cent.,  making  a  total  of  fifteen  per  cent,  to  be  ad- 
ded for  these  items.  The  total  estimate  of  the  Imhoff 
tank-trickling  filter  plant  for  a  city  of  55,000  popula- 
tions, is  $431,710.  This  is  equivalent  to  $7.85  per 
capita,  or  $78,500  per  million  gallons  per  day  for  the 
assumed  flow  of  5.5  million  gallons. 


TABLE  1 

Estimated  Cost  of  Imhoff  Tank-Trickling  Filter  Plant 


Cost  e.\c!. 

Unit  cost  excl.  en^'g 

ens'g:  and 

anri  administration 

administra- 

per 

per 

tion,  total 

capita 

m,  g.  d. 

Gilt  and  Chamber  Screen 

$0.18 

.$  1,818 

\' entiiri  Meter  Chamber  . . 

.  . .  :!,oon 

.or, 

545 

Imhoff    Tanks,  including 

.\ir 

Lifts  for  Sludge   

(54,500 

1.17 

11,720 
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Air  Compression  Equipment  .  SOO  .01  14r) 

Slud«e  Beds.  incl.  umlerdraiiis  4.800  .09  873 

Trickling    Filters   10   ft.  deep 

(3.T5  acres'^    i^s.-'ioo  :!.4:!  :u,;iOO 

Dosing  Tanks  and  Apparatus.  Ifi.OOO  .:iO  :i,030 

Secondary  Settling  Tanks  ....  9,000  .iti  1,C:!7 

Sludge     Pumping  Equipment 

and  Building   2,000  .04  3(i4 

Conduits  and  Pipe  Lines,  in- 
eluding  Overflow    10,ti00  .19  1,92.''. 

Effluent  Channel   1.300  .02  236 

Roadways    9.100  .17  1,6.55 

Labor.itory  Building  and  Equip- 
ment   1"),200  .28  2.763 

Grounds.  Trees,  Planting,  etc.  1.700  .03  309 

Miscellaneous    Work,    4  per 

cent,  of  total,  excludint;  land  13.300  .24  2,420 

Land  . .    25,000  .45  4,550 

Total   $375,400         $6.81  .$68,279 

Add  15  per  cent,  for  Engineer- 
ing and   Administration    ...    56,310  1.04  10,221 

Cirand  Total  $431,710        $7.85  $78,500 

For  55.000  persons  equals  $7.85  per  capita. 

For  5.500.000  gallons  per  day  equals  $78,500  per  m.  g.  d. 

Activated  Sludg^e  Plant. — The  estimated  cost  of  the 
activated  shidge  plant  is  given  in  Table  2.  In  addi- 
tion to  the  features  already  described,  it  will  be  noted 
that  several  items  have  been  included  to  make  the 
plant  complete.  As  stated  in  the  case  of  the  trickling 
filter  plant,  the  item  of  $25,000  for  land  includes  about 
117  acres.  It  may  not  ultimately  prove  necessary  to 
isolate  the  activated  sludge  j^lant,  in  which  case  a 
credit  in  favor  of  this  plant  should  be  made  on  account 
of  the  small  area  of  land  required.  In  this  case,  as 
in  the  other,  fifteen  per  cent,  has  been  added  to  cover 
the  cost  of  administration  and  engineering  charges.  It 
will  be  seen  that  the  total  cost  of  the  activated  sludge 
plant  is  $313,880,  which  for  a  population  of  55,000  per- 
sons is  equivalent  to  $5.71  per  capita,  and  $57,100  per 
million  gallons  per  day. 

TABLE  2 

Estimated  Cost  of  Activated  Sludge  Plant 

Cost  excl.  Unit  cost  excl.  eng'g 

ensr'gr  and  and  administration 

administra-  per  per 

tion,  total  capita           m.  g.  d. 

Grit  Chamber  and  Screen   ...$  10,000  $0.18  $  1,818 
Venturi  Meter  and  Chamber..  3,000  .05  546 
Sewage  Aeration  Tanks   ...    .  78,100  1.42  14,200 
Sludge  Aeration  Tanks,  includ- 
ing Air  Lifts   17,500  .32  3,180 

Sedimentation  Tanks,  including 

Air  Lifts   8,300  .15  1,510 

Air  Compressing  Equipment..  22.600  .41  4,110 

Air  Meters— 2    700  .01  127 

Air  Washer— 1    600  .01  109 

Power  House    29,700  .54  5,400 

Sludge  Beds,  incl.  Underdrains  31,400  .57  5,710 
Conduits,  Pipe  Lines  and  Over- 
flow   10,000  .18  1,818 

Effluent  Drain   1,300  .02  236 

Roadways   8,300  .15  1,510 

Laboratory  Building  and  Equip- 
ment   15,200  .28  2,760 

Grounds,  Trees,  Planting,  etc.  1,700  .03  309 
Miscellaneous  Work,  4  per  cent. 

of  total,  exclusive  of  land  ..  9,540  .17  1,735 

Land   25,000  .45  4,540 

Total  ...$272,940         $4.94  $49,618 

.\dd  15  per  cent,  for  Engi- 
neering and  Administration    40,940  .77  7,482 

Grand  Total  $313,880        $5.71  $57,100 

For  55,000  persons  equals  $5.71  per  capita. 

For  .5,500,000  gal.  per  day  equals  $57,100  per  m.  g.  d. 

Cost  of  Operation 

Trickling  Filter  Plant. — An  estimate  has  been  made 


r)f  the  cost  of  operation  of  the  trickling  filter  plant, 
based  principally  on  the  experience  at  Fitchburg,  for 
(he  years  1915  and  1916. 

The  estimate  of  annual  operation  cost  of  the  hypo- 
thetical Imhoft  tank-trickling  filter  plant  to  serve  a 
l)opulation  of  55,000  is  given  in  Table  3. 


TABLE  3 

Estimated  Annual  Cost  of  Operation  of  Typical  Im 
Tank-Trickling  Filter  Plant 

General,  including  Administration  

Laboratory  

Grit  Chamber  ...  

Imhoff  Tanks  

Trickling  Filters  '  

Secondary  Tanks   

Sludge  Beds   

Care  of  Grounds    

Miscellaneous  


hofif 

2,200 
1,700 
1,650 
3,120 
2,020 
1,650 
1,470 
1,250 
2,020 


Total   $17,080 

5.5  m.  g.  d.  equals  2.005  m.  g.  treated  equals  $8.50  per  rn.  g. 
55,000  persons  equals  $0.31  per  capita. 

Activated  Sludge  Plant. — The  estimated  annual 
cost  of  operation  of  the  activated  sludge  plant  is  shown 
in  Table  4.    Nearly  half  of  the  annual  operating  cost 
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Fig.  2.— Plan  of  a  typical  activated  sludge  plant  for  sewage  treatment 

is  for  electric  power,  required  for  compressing  the  air. 
It  was  estimated  that  in  addition  to  the  air  required 
for  sewage  aeration  one-fifth  as  much  would  be  re- 
quired for  sludge  re-aeration  and  for  operating  the  air- 
lift pumps.  The  total  annual  cost  of  operation  amounts 
to  $40,140,  which  is  equivalent  to  $20  per  million  gal- 
lons treated,  or  73  cents  per  capita,  based  on  55,000 
persons. 

The  item  for  power  is  estimated  on  the  assump- 
tion that  it  can  be  obtained  at  Ic  per  kw.h.  For  many 
places  this  is  a  low  price,  while  for  others  it  is  high. 

TABLE  4 

Estimated  Annual  Cost  of  Operation  of  Typical  Activated 
Sludge  Plant 

Item  Annual  Cost 

General,  including  Administration    $2,200 

Laljoratory   1,700 

Cirit  Chamber   1,650 

Tank  Treatment — 

1  Engineer  foreman  at  $4  per  8-hr.  day,  312 

days  $1,248 

3  Engineers  at  $4   3,744 
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.  •!  Laborers  at  $2.50   3,120 

Repairs   1,278 

  9,390 

Sludge  Drawing  and  Disposal — 

Foreman  part  time  $  375 

2  Laborers  at  $2.50,  312  days  each    1,560 

1  Team  at  $6,  312  days   1,872 

Supplies  and  Repairs   603 

 —  4,410 

Electric  Power  at  1c  per  kw.h   17,040 

Care  of  Grounds   1,250 

Miscellaneous   2,500 


Total   $40,140 


5.5  m.  g.  d.  equals  2,005  m.  g.  treated  equals  $20.00  per  m.  g. 
55,000  persons  equals  $0.73  per  capita. 

Comparison  of  Costs 

For  the  final  comparison  of  costs  the  interest  and 
depreciation  have  been  computed  for  both  plants,  and 
the  total  annual  cost,  made  up  of  operating  expenses 
and  interest  and  depreciation,  has  been  capitalized  at 
four  per  cent,  and  added  to  the  construction  cost, 
Table  5.  The  result  is  decidedly  in  favor  of  the  Im- 
hofif  tank-trickling  filter  plant,  in  spite  of  the  fact  that 
the  estimates  of  operation  of  the  activated  sludge  plant 
have  been  kept  low,  probably  lower  than  is  justified, 
that  there  might  be  no  danger  of  inflating  this  cost 
to  the  disadvantage  of  the  new  process.  To  eliminate 
this  difference  it  will  be  necessary  to  decrease  the 
operating  expenses  of  the  activated  sludge  treatment 
by  about  $11,000,  or  to  decrease  them  a  portion  of  this 
amount  and  in  addition  thereto  to  decrease  the  con- 
struction cost  materially. 

TABLE  5 

Comparison  of  Costs  of  Imhoff  Tank — Trickling  Filter  Plant 
and  Activated  Sludge  Plant 


Trickling  Activated 

Filter  Sludge 

Item                                              Plant  Plant 

Operating  Expenses  $     17,080  $  40,140 

Interest  and  Depreciation*                             26,760  19,780 


Total  Annual  Cost  of  Treatment  ...$  43,840  $  59,920 
Total  Annual  Cost  of  Operation  per 

m.  g   21.84  29.85 

Total  Annual  Cost  of  Operation  per 

capita   0.80  1.09 

Expenses  capitalized  at  4  per  cent             1,096,000  1,498,000 

Construction  Cost    431,710  313,880 


Total   $1,527,710  $1,811,880 

Difference   284,170 


^Interest  at  4  per  cent. — Depreciation — Sinking  fund  at 
per  cent. 

At  the  present  time  much  attention  is  being  given 
to  methods  of  converting  the  sludge  into  marketable 
fertilizer.  There  is  reasonable  agreement  among  in- 
vestigators that  activated  sludge  contains  a  greater 
proportion  of  fertilizing  ingredients  than  the  sludges 
obtained  from  most  other  processes  of  sewage  treat- 
ment. If  the  sludge  can  be  converted  into  commerci- 
ally dry  powder  containing  only  10  per  cent,  moisture, 
there  is  good  evidence  of  a  market  for  it  at  a  moderate 
price. 

If  the  cost  of  preparation  and  sale  of  sludge  should 
be  no  more  than  the  return  from  such  sales,  the  re- 
duction in  the  foregoing  estimates  of  operation  and 
construction  would  be  $5,030  and  $36,000  respectively. 
If  this  process  should  be  even  more  successful  and 
a  net  profit  of  $2.00  per  ton,  or  say  $1.00  per  million 
gallons  should  be  derived,  the  .saving  thus  effected 
would  amount  to — 
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Profit  on  sludge  /  ^^^rge 

Cost  of  sludge  disposal  as  pX^  ^  cthe 

Interest  and  depreciation  on  v  '^^  N-^» 

Total  X.  -^h 

In  addition  to  this  annual  saviiK 


also  the  saving  in  investment  cost  of\. 

Even  this  profit  and  saving  would  nK 
to  reduce  the  cost  of  the  activated  sludgeX 
that  of  the  Imhoff  tank-trickling  filter  procv 
the  net  profit  of  $1.00  per  million  gallons  may  IK.^ 
stantially  exceeded.    In  any  event,  this  subject  shov, 
receive,  as  indeed  it  is  receiving,  most  careful  invesh 
gation. 

In  spite  of  the  fact  that  it  appears  to  be  .somewhat 
more  expensive  than  other  processes,  the  activated 
sludge  treatment  should  not  be  rejected  on  the  ground 
of  cost  without  giving  full  consideration  to  its  ad- 
vantages. It  may  be  that  as  an  oxidizing  process  it 
will  always  be  more  expensive  than  the  trickling  filter, 
but  it  may  have  advantages  more  important  than  this 
disadvantage. 

Relative  Areas  of  Land 

If  it  is  assumed  that  the  sludge  fron)  the  activated 
sludge  process  is  to  be  dried  and  disposed  of  by  means 
of  sludge  beds,  the  total  area  of  land  used  for  the 
activated  sludge  plant  will  not  differ  greatly  from 
that  actually  used  for  the  trickling  filter  plant. 

The  estimated  area  required  for  the  typical  acti- 
vated sludge  plant  is  ten  acres,  or  nearly  two  acres 
less  than  that  required  for  the  typical  trickling  filter 
plant,  which  is  estimated  at  11.8  acres.  If  some  other 
form  of  sludge  disposal  were  used,  the  area  would  be 
materially  reduced.  As  already  stated,  the  activated 
sludge  plant  may  have  some  advantage  in  not  requir- 
ing as  much  land  for  isolation  as  the  trickling  filter 
plant.  The  corresponding  reduction  in  cost  would  be 
to  the  advantage  of  the  former. 

Loss  of  Head  Necessary  in  Plant 

One  of  the  important  advantages  of  the  activated 
sludge  process  is  the  small  loss  of  head  required  for 
the  passage  of  the  sewage  through  the  plant.  The  re- 
sulting saving  in  cost  of  sewerage  works  such  as  pump- 
ing stations  and  long  outfall  or  intercepting  sewers, 
may  be  sufficient  to  make  the  adoption  of  the  activated 
sludge  process  imperative. 

Odors 

There  is  some  sentiment  hostile  to  an  Imhoff  tank- 
trickling  filter  plant  because  of  the  fear  of  the  dis- 
semination of  objectionable  odors.  That  objectionable 
odors  are  noticeable  in  the  immediate  vicinity  of  such 
plants  cannot  be  denied.  On  the  other  hand,  there  is 
good  evidence  that  they  are  not  noticeable  except  very 
close  to  the  treatment  plants. 

The  activated  sludge  plant  appears  to  have  some 
advantage  in  this  direction.  Odors  may  be  notice- 
able in  the  immediate  vicinity  of  the  aeration  tanks, 
and  it  is  possible  that  objectionable  odors  may  be 
given  off  from  some  portions  of  the  sludge  drying 
and  handling  process,  whatever  it  may  ultimately  be. 
It  is  probable,  however,  that  the  danger  from  this 
source  will  be  less  than  from  the  Imhofif  tank-trickling 
filter  plant. 

Moth  Flies 

The  moth  flies,  so  prevalent  at  certain  seasons  of 
the  year,  are  quite  objectionable  close  to  the  filters, 
although  they  are  rarely  found  more  than  a  few  hun- 
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gj"^^.'feet  away  from  them.  While  this  cause  of  annoy- 
-p^;e  may  be  kep^t  under  reasonable  control,  it  is  doubt 
if  it  can  be  wholly  eliminated.  The  activated  sludqc 
Eant  does  not  seem  to  be  a  suitable  breedins;-  t;roun(l 
or  these  pests,  and  therefore  has  an  advantage  over 
the  filter. 

Quality  of  Effluents 

There  is  no  iloiibt  that  the  activated  sludge  pro- 
cess is  capable  of  producing  a  more  highly  oxidized 
effluent  than  the  trickling  filter,  as  ordinarily  built  and 
operated,  that  it  will  eliminate  a  much  greater  propor- 
tion of  bacteria,  and  that  in  appearance  its  effluent  will 
be  decidedly  superior  to  that  of  the  filter.  This  is  a 
nuarked  advantage  under  certain  circumstances,  but 
these  facts  alone  should  not  be  allowed  to  control  in 
the  adiiption  of  a  more  expensive  process  when  the 
accomplishments  of  the  trickling  filter  answer  all  pur- 
poses. 

Complexity  of  Activated  Sludge  Process 

A  disadvantage  of  the  activated  sludge  process  in 
the  minds  of  many  who  have  studied  it  is  its  appar- 
ent complexity  and  need  for  careful  and  skillful  super- 
vision. While  it  has  been  contended  by  some  that  this 
process  is  exceedingly  simple  and  one  which  can  be 
operated  by  a  workman  of  ordinary  intelligence,  the 
consensus  of  opinion  appears  to  be  to  the  contrary. 
The  author's  experience  in  operating  several  small 
experimental  plants,  leads  him  to  feel  that  of  all  pro- 
cesses of  sewage  treatment  in  practical  use  in  this 
country  today  this  is  by  far  the  most  difficult  to 
operate  and  that  it  will  require  the  skill  of  a  well 
trained  engineer  or  chemist  to  insure  continued  satis- 
facory  results  with  it. 

Conclusions 

At  the  present  time  it  appears'  that  the  Imhoff 
tank-trickling  filter  process  is  a  less  expensive  means 
of  oxidizing  the  organic  matter  of  sewage  wastes  than 
the  activated  sludge  process,  where  oxidation  alone  is 
considered.  If  the  areas  of  land  required  for  isola- 
tion, the  loss  of  head  in  the  plant,  the  danger  of  objec- 
tionable odors  and  of  the  fly  annoyance,  and  other 
disadvantages  of  the  trickling  filter  process  are  of 
marked  importance  in  any  specific  case  the  balance 
may  be  decidedly  in  favor  of  the  activated  sludge  pro- 
cess, even  in  its  present  state  of  development. 

The  activated  sludge  process  should  receive,  and 
is  having,  much  study.  There  are  many  problems  con- 
nected with  it  which  may  be  solved  in  such  a  way  as 
to  put  it  in  a  much  more  favorable  position.  It  is  to 
be  seriously  hoped  that  investigations  will  go  forward 
until  the  process  is  thoroughly  perfected.  In  the  mean- 
time, also,  further  attention  should  be  given  to  im- 
provement in  the  design  and  operation  of  the  older 
pi-r,i-e--f-  rif  sewage  treatment. 


Tests  for  Organic  Impurities 
in  Sand 

DURING  the  past  few  years  the  subject  of  im- 
purities in  sands  for  mortar  and  concrete  has 
been  receiving  rapidly  increasing  attention  from 
testing  engineers  and  inspectors.  Experience 
has  shown  that  on  account  of  the  presence  of  impuri- 
ties, certain  natural  sands  do  not  give  satisfactory  re- 
sults when  used  in  concrete,  and  many  failures  and 


much  inferior  work  have  been  attributed  to  impurities 
in  the  fine  aggregate.  However,  when  it  comes  to 
determining  before  the  sand  is  used  in  construction  or 
subjected  to  tests  in  mortar,  whether  or  not  the  sand 
is  suitable  for  fine  aggregate,  there  has  been  no  well- 
established  criterion  regarding  the  impurities.  Prac- 
tically all  specifications  have  required  that  the  sand 
be  clean ;  the  so-called  dirty  sands  have  generally  been 
in  bad  repute.  Organic  matter  has  been  the  principal 
source  of  trouble,  yet  many  publications  stating  that 
as  much  as  10  per  cent,  of  loam  in  sand  was  not  harm- 
ful and  might  even  increase  the  strength  of  the  mor- 
tar, are  to  be  found  in  the  engineering  journals. 

An  investigation  initiated  by  Committee  C-9  on 
Concrete  and  Concrete  Aggregates,  of  the  American 
Society  for  Testing  Materials,  showed  the  desirability 
of  a  simple  and  reliable  test  which  would  make  it  pos- 
able  to  detect  sands  which  contained  harmful  impuri- 
ties before  they  were  used  in  concrete.  Commercially, 
it  was  also  desirable  to  develop  some  remedial  mea- 
sure which  would  make  it  possible  to  use  sands  which 
in  their  present  condition,  on  account  of  impurities, 
are  not  satisfactory  for  concrete. 

Unsatisfactory  Methods 

Engineers  and  chemists  have  recognized  the  danger 
of  using  sands  which  contained  appreciable  amounts 
of  organic  matter  which  may  come  from  surface  loam 
or  other  sources  of  contamination,  and  have  used  vari- 
ous methods  for  detecting  such  impurities.  A  method 
which  has  probably  been  most  used  depends  upon 
the  loss  on  ignition,  but  it  is  unsatisfactory.  The  de- 
termination of  the  organic  matter  by  combustion  has 
little  advantage  over  the  loss-on-ignition  method,  un- 
less a  correction  be  made  for  the  carbonates  present. 
Methods  which  depend  upon  the  moist  oxidation  of 
the  organic  matter  have  some  advantage,  but  are  not 
entirely  satisfactory.  None  of  these  methods  deter- 
mines directly  the  amount  of  organic  matter  in  sands. 

The  colorimetric  test  for  organic  impurities  in 
sands  represents  one  phase  of  the  work  which'  has 
been  done  at  the  Structural  Materials  Research  Lab- 
oratory, Lewis  Institute,  Chicago,  under  the  direction 
of  the  committee  mentioned  above.  This  is  the  latest 
development  in  connection  with  the  testing  of  sands 
and  is  described  in  a  bulletin  by  Professor  Duflf,  A. 
Abrams,  and  Oscar  E.  Harder,  an  abstract  of  which 
forms  the  basis  of  this  article.  The  fact  that  the  sand 
has  passed  the  colorimetric  test  does  not  by  itself 
prove  that  the  sand  is  suitable  for  mortar  or  concrete, 
since  its  fitness  and  other  characteristics  must  also  be 
considered,  as  they  afifect  the  strength.  The  result  of 
the  researches,  however,  indicate  that  it  is  a  reliable 
test  for  organic  impurities,  which  are  the  most  com- 
mon source  of  danger  in  a  sand  of  satisfactory  granu- 
lometric  composition. 

The  colorimetric  test  may  be  described  briefly  as 
follows : 

A  sample  of  sand  is  digested  at  ordinary  tempera- 
ture in  a  solution  of  sodium  hydroxide  (NaOH).  If 
the  sand  contains  certain  organic  materials,  thought 
to  be  largely  of  a  humus  nature,  the  filtered  solution 
resulting  from  this  treatment  will  be  found  to  be  of  a 
color  ranging  from  light  yellow  up  through  the  reds 
to  that  which  appears  almost  black.  The  depth  of 
color  has  been  found  to  furnish  a  measure  of  the  effect 
of  the  impurities  on  the  strength  of  mortars  made  from 
such  sands.  The  depth  of  color  may  be  measured  by 
comparison  with  proper  color  standards. 
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Two  methods  of  procedure  have  been  developed : 
(1)  For  field  tests;  (2)  for  laboratory  tests.  The  field 
test  only  is  described  below. 

Method  for  Field  Tests 

Fill  a  12-oz.  graduated  prescription  bottle  to  the 
AYz-oz.  mark  with  the  sand  to  be  tested.  Add  a  three 
per  cent,  solution  of  sodium  hydroxide  until  the  vol- 
ume of  the  sand  and  solution,  after  shaking,  amounts 
to  7  oz.  Shake  thoroughly  and  let  stand  over  night. 
Observe  the  color  of  the  clear  supernatant  liquid. 

In  approximate  field  tests  it  is  not  necessary  to 
make  comparisons  with  color  standards.  If  the  clear 
supernatant  liquid  is  colorless,  or  has  a  light  yellow 
color,  the  sand  may  be  considered  satisfactory  insofar 
as  organic  impurities  are  concerned.  On  the  other 
hand,  if  a  dark-colored  solution,  ranging  from  dark 
reds  to  black  is  obtained,  the  sand  should  be  rejected 
or  used  only  after  it  has  been  subjected  to  the  usual 
mortar  strength  tests. 

Field  tests  made  in  this  way  are  not  expected  to 
give  quantitative  results,  but  will  be  found  useful  in : 

(1)  Prospecting  for  sand  supplies; 

(2)  Checking  the  quality  of  sand  received  on  the 
job ; 

(3)  Preliminary  examination  of  sands  in  the  lab- 
oratory. 

An  approximate  volumetric  determination  of  the  silt 
in  sand  can  be  made  by  measuring  or  estimating  the 
thickness  of  the  layer  of  fine  material  which  settles 
on  top  of  the  sand.  The  per  cent,  of  silt  by  volume 
has  been  found  to  vary  from  1  to  2  times  the  per 
cent,  by  weight. 

The  laboratory  test  aims  to  give  quantitative  re- 
sults by  accurate  operations.  The  color  comparison  is 
carried  out  against  a  standard  tannic  acid  solution  and 
by  calculation  the  color  value  is  determined  and  ex- 
pressed in  parts  of  tannic  acid  per  million  of  sand 
by  weight. 

Basis  of  Colorimetric  Test 

The  colorimetric  test  has  been  applied  to  sands 
from  about  forty  widely  distributed  deposits.  The 
research  to  date  has  brought  out  the  following: 

1.  Examinations  of  deposits  of  defective  sands 
show  that  surface  loam  is  the  principal  source  of  con- 
tamination. 

2.  All  natural  sands  which  have  been  found  to  be 
defective  on  account  of  the  presence  of  organic  im- 
purities have  responded  to  the  colorimetric  test  with 
sodium  hydroxide,  and  all  sands  which  have  given  high 
color  values  have  shown  low  values  in  mortar  tests. 

3.  Sands  which  were  similarly  graded  by  screen- 
ing out  and  recombining  the  different  sizes  to  a  definite 
sieve  analysis,  showed  a  fairly  definite  relation  be- 
tween the  compressive  strengths  of  1 :3  mortars  at  7 
and  28  days  and  the  color  values  of  the  sands. 

4.  The  mortar-making,  quality  of  sands  known  to 
contain  organic  impurities  has  been  much  improved 
by  removing  the  organic  matter,  either  by  repeatedly 
digesting  them  with  sodium  hydroxide  and  then  wash- 
ing free  from  alkali,  or  by  driving  oflf  the  organic 
impurities  by  ignition. 

5.  When  the  sodium  hydroxide  extracts  from  sands 
which  mortar  tests  had  shown  to  be  defective  were 
purified  and  applied  as  coatings  on  high-grade  sand, 
that  sand  was  made  "defective"  or  gave  much  re- 
duced mortar  strength. 

Impurities  in  sands  other  than  organic,  such  as 
clay  or  similar  admixtures,  if  present  in  considerable 
quantities,  may  be  expected  to  affect  the  strength  of 


the  concrete.  However,  the  examination  of  a  large 
number  of  defective  sands  has  shown  that  it  is  the 
organic  impurities  of  a  humus  nature  which  are  re- 
sponsible for  the  abnormally  low  strengths  of  such 
sands.  The  presence  of  these  impurities  can  be  de- 
tected by  the  luethods  described  above. 

It  has  been  found  that  the  colorimetrrc  test  can  be 
made  with  a  greater  degree  of  uniformity  by  different 
operators  than  can  the  strength  tests  of  mortars  from 
the  same  sands,  and  inexperienced  operators  without 
technical  training  or  previous  experience  in  work  of 
this  character  have  secured  satisfactory  results  at  their 
first  trial. 


Joint  Fillers  for  Granite  Blocks 

 By  Herman  H.  Schmidt*  

IN  this  article,  adapted  from  a  paper  prepared  by 
the  writer  for  presentation  before  the  American 
Association  for  the  Advancement  of  Science,  a  de- 
tailed statement  of  the  requirements  of  ideal  joint 
fillers  is  given,  followed  by  a  discussion  of  the  various 
joint  fillers  used  and  available.  In  this  discussion  the 
defects  in  each  are  pointed  out,  and  the  writer  sug- 
gests what  in  his  estimation  would  be  an  ideal  joint 
filler.  There  is  also  a  brief  discussion  of  methods  for 
applying  joint  filler,  and  mention  is  made  of  the  char- 
acter of  the  cushion  course  which  will  give  best  re- 
sults. 

The  writer's  conclusion  is  that,  with  slight  changes 
in  the  methods  of  work  and  improvement  in  the  char- 
acter of  joint  filler,  granite  pavement  will  have  reached 
the  highest  state  of  development  of  which  it  is  capable. 

Granite  Blocks  Nearly  Perfect. 

The  size  and  character  of  granite  blocks,  as  now 
furnished  by  a  number  of  quarries,  are,  in  my  estima- 
tion, as  nearly  perfect  as  we  should  require  blocks  to 
be.  It  is  not  necessary  to  enter  into  any  additional  re- 
finements, so  far  as  the  blocks  are  concerned,  because 
this  would  only  add  to  their  cost  without  increasing 
the  perfection  of  the  pavement.  Improvements  can 
be  made  in  the  methods  of  paving  the  blocks  and  in  the 
character  of  the  joint  fillers. 

I  believe  that  all  block  pavements  should  be  paved 
on  as  thin  a  cushion  course  as  possible,  depending,  of 
course,  upon  the  nature  of  the  blocks,  and  this  cushion 
course  should  be  a  mixture  of  cement  and  sand  rather 
than  sand  alone.  Joint  fillers  are  still  subject  to  much 
development,  and  at  present  we  have  no  joint  filler 
available  which  is  ideal  in  all  respects. 

Requirements  of  Joint  Fillers. 

Cernent  grout  joint  fillers  have  been  used  for  many 
years  in  this  country  as  well  as  abroad,  and  I  will 
point  out  later  why,  in  my  opinion,. cement  grout  filler 
is  not  satisfactory,  and  why  it  is  necessary  to  use  a 
joint  filler  which  has  certain  qualities  that  cannot  be 
obtained  from  the  cement  grout.  The  characteristics 
of  a  good  joint  filler  are  : 

It  must  (1)  be  durable;  (2)  be  waterproof;  (3)  be 
of  moderate  cost;  (4)  be  easily  manipulated  on  the 
street;  (5)  flow  freely  into  the  joint  and  fill  all  the 
voids;  (6)  adhere  firmly  to  the  paving  blocks;  (7) 
hold  the  blocks  firmly  in  place;  (8)  not  change  its  con- 
sistency under  varying  temperatures;  (9)  not  disinte- 
grate owing  to  traffic  or  the  action  of  temperature  or 
under  water,  and  there  must  be  no  chemical  action 
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take  place  between  the  joint  tiller  and  street  refuse; 
(10)  be  somewhat  elastic;  {\\)  permit  of  easily  remov- 
int;  the  pavinji  l)locks  without  hroakiuj;  them;  (12) 
set  up  ajid  harden  quickly. 

It  is  now  adnutted  that  no  joint  liller,  whether  a 
bituminous  one  or  cement  iirout,  will  properly  fill  the 
joints  and  hold  the  blocks  in  place,  if  the  joints  are 
hrst  wholly  or  partially  filled  with  small  stone  or 
ijravel.  The  jjranite  blocks  are  now  laid  so  close  to- 
.i;etlier  that  no  particles  of  stone  or  gravel  larger  than 
three-eights  ur  one-cpiarter  of  an  incli  will  fall  into  the 
joint,  and  the  voids  in  this  very  small  aggregate  are 
so  slight  that  the  proper  penetration  of  the  joint  filler 
is  prevented,  and  it  is  absolutely  essential  that  the  joint 
filler  be  uniform  in  density  and  strength  from  the  top 
i)f  the  block  to  the  bottom,  if  it  is  to  do  good  service. 

Coal  tar  and  asphalt  are  the  principal  bituminous 
joint  fillers  used,  but  if  these  substances  are  used  with- 
out the  admixture  of  some  mineral  aggregate  they 
have  insut^icient  stability  to  properly  hold  the  blocks, 
and  therefore  we  mix  fine,  hot  sand  with  them  before 
the  joint  filler  is  placed  in  the  joints. 

Principal  Joint  Fillers. 

The  principal  joint  fillers  lor  granite  block  pave- 
ments are  as  follows:  I'ortland  cement  grout;  a  mix- 
ture of  asphalt  and  sand;  a  mixture  of  coal  tar  and 
sand;  a  mixture  of  asphalt  and  coal  tar  with  sand. 

I  will  now  point  out  where  each  one  of  these  joint 
tillers  fails  to  meet  the  conditions,  w^hich  I  have  before 
stated  are  required  for  a  good  joint  filler. 

Portland  cement  grout  fulfills  practically  all  of  the 
conditions  required,  except  the  following:  (a)  It  is  not 
elastic;  (b)  it  does  not  readily  permit  of  the  removal 
of  the  blocks;  (c)  it  takes  too  long  to  set  and  get  hard. 

Not  being  elastic,  it  does  not  provide  for  expan- 
sion, and  unless  the  greatest  care  is  exercised  in  mix- 
ing and  applying  the  grout,  the  expansion  causes  a 
fracture  of  the  surface  of  the  blocks,  which  has,  in 
many  instances,  almost  ruined  what  were  otherwise 
first-class  granite  pavements.  On  busy  streets  it  is 
essential  not  only  that  a  street  be  opened  quickly  to 
traffic,  but  also  that  repairs  to  the  pavement  be  made 
available  for  traffic  with  as  little  delay  as  possible.  As 
the  cement  grout  requires  from  eight  to  ten  days  to 
set,  patches  in  the  pavement  must  be  protected  for 
that  length  of  time,  and  on  very  busy  thoroughfares  it 
is  almost  impossible  to  protect  them  properly.  In  re- 
moving blocks  many  are  broken,  as  we  have  practically 
a  monolithic  mass,  and  it  is  extremely  difficult  to  make 
a  neat  patch.  To  take  care  of  the  expansion  and  also 
to  stop  vibration,  a  bituminous  joint  is  sometimes 
placed  between  the  curb  and  the  pavement.  There  are 
a  few  notable  examples  of  splendid  granite  pavements 
with  cement  grouted  joints,  but  the  failures  are  verv 
much  more  numerous. 

Asphalt  and  Sand  Mixture  Does  Not  Adhere. 

The  mixture  of  asphalt  and  sand  fulfills  the  condi- 
tions I  have  imposed,  with  the  following  exceptions: 
(a)  It  does  not  adhere  firmly  to  the  blocks;  (b)  it  does 
not  hold  the  blocks  firmly  in  place;  and  these  faults 
are.  of  course,  very  serious  ones.  The  vvricer  has  seen 
a  slab  of  this  joint  filler  actually  pulled  out  of  the 
joints,  showing  that  it  did  not  adhere  to  the  blocks  at 
all. 

The  mixture  of  sand  and  coal  tar  fails  to  comply 
with  the  conditions,  in  that  it  too  readily  changes  its 
consistency  under  varying  conditions  of  temperature 
The  tar.  if  made  very  hard,  will  disintegrate;  and,  if 
made  soft,  will  not  stay  in  the  joints,  but  flow  toward 


the  low  places  in  the  street.  In  either  case  the  blocks 
become  loose  under  certain  adverse  conditions,  and  are 
soon  displaced. 

The  last  filler  mentioned — a  mixture  of  asphalt, 
coal  tar,  and  sand — comes,  perhaps,  as  near  fulfilling 
all  the  conditions  which  I  haVe  imposed  as  any  filler 
which  could  be  devised  with  the  available  materials. 
The  addition  of  about  20  per  cent,  of  hard  asphalt 
makes  the  tar  less  susceptible  to  changes  of  tempera- 
ture and  greatly  adds  to  its  stability.  It  also  enables  a 
tar  to  be  used  which  is  not  so  hard  as  to  be  brittle. 
This  filler  has  not  been  used  to  any  extent,  although 
some  years  ago  such  a  mixture  of  tar  and  asphalt  with- 
out the  sand  was  used  in  connection  with  tar  and 
gravel  joints.  Considerable  experimentation  is  re- 
quired to  find  the  correct  proportions  of  tar,  asphalt, 
and  sand  to  give  the  desired  results,  and  the  writer  be- 
lieves this  joint  filler  should  be  given  an  extended  trial 
by  all  those  interested  in  obtaining  the  best  results. 

Prior  to  1915  it  was  the  general  practice  to  carefully 
pour  the  joint  filler  into  the  joints,  but  this  practice 
has  now  1>een  superseded.  The  tar  or  asphalt  joint 
filler  must  be  constantly  stirred  in  order  to  keep  the 
sand  in  suspension,  and  it  is  very  difficult  to  do  this 
where  the  old  methods  of  pouring  cans  was  used.  The 
practice  now  is  to  agitate  the  mixture  constantly,  either 
by  hand  or  by  other  means,  up  to  the  moment  that  it 
is  thrown  on  the  surface  of  the  pavement.  It  is  then 
merely  brushed  or  squegeed  into  the  joints  until  they 
are  full,  leaving  a  thin  skim  of  filler  on  the  surface. 
This  film  on  the  surface  protects  the  slight  depressions 
in  the  top  of  the  blocks,  while  it  exposes  the  high 
places  to  the  action  of  the  traffic.  The  result  is  that 
by  the  time  this  surface  coat  is  entirely  worn  off,  the 
high  places  on  the  blocks  are  worn  down,  giving  a 
smoother  pavement  than  when  first  laid. 

Some  improvements  in  the  methods  of  laying  the 
blocks  and  in  developing  a  more  satisfactory  joint  filler 
are  all  that  is  required  to  bring  granite  pavement  up  to 
the  highest  state  of  development  of  w^hich  it  is  capable, 
so  that,  at  least  in  this  class  of  pavement,  we  know 
with  some  degree  of  certainty  the  amount  of  service 
we  can  expect  to  obtain  from  it. 

Paving  Problems. 

It  will  only  be  a  few  years  when  horse-drawn  vehi- 
cles will  be  entirely  displaced  by  motor-drawn  vehicles, 
and  we  will  not  then  be  subjected  to  the  same  criti- 
cism of  our  smooth  pavements  now  arising  out  of  the 
sympathy  for  horses. 

If  the  weight  of  loads  hauled  by  motor  trucks  is 
not  curtailed  by  law  (it  is  an  open  question  whether 
or  not  it  is  wise  to  curtail  this  to  too  large  an  extent) 
then  the  pavement  engineer  must  design  a  pavement 
to  meet  these  enormous  loads  traveling  at  the  rate  of 
12  or  15  miles  an  hour. 

There  are  now  a  number  of  streets  in  New  York 
City  where  heavy  and  speedy  hauling  has  brought 
about  conditions  which  are  almost  unbearable  from 
many  standpoints.  New  pavements  which  should  last 
from  fifteen  to  twenty  years  have  been  ruined  in  one 
year.  These  tremendous  vehicles  cause  adjacent 
houses  to  vibrate  and  ceilings  to  fall,  and  people  living 
along  the  street  are  made  almost  desperate  by  the  dan- 
ger, noise,  and  dirt  from  this  traffic.  Not  one  of  our 
present-day  pavements  will  withstand  this  extreme 
traffic,  and  it  may  become  necessary,  if  we  must  pro- 
vide for  such  traffic,  to  set  aside  certain  streets  for  it, 
and  to  pave  such  streets  with  iron  or  steel,  as  the  con- 
ditions more  nearly  resemble  a  busy  railroad  yard  than 
an  ordinary  city  street. 
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Clay  Products  in  Engineering 
Construction 

  By  E.  H.  Darling*   

CLAY  products  perform  many  important  services 
in  all  the  various  fields  of  constructive  engi- 
neering.  Their  uses  may  not  be  as  spectacular 
as  those  of  some  materials,  but  they  are  none 
the  less  most  valuable.  Clay,  when  properly  treated,  is 
a  very  poor  conductor  of  heat  and  electricity,  and  very 
inert  to  chemical  action,  and  most  of  its  value  in  con- 
struction is  due  to  these  properties.  The  fact  that  it  is 
a  common  material,  widely  distributed  and  found  in  a 
natural  state,  is  because  it  is  a  stable  chemical  com- 
bination under  all  natural  conditions  of  atmosphere 
and  climate.  "When  baked,  burned,  or  fused,  it  ri^der- 
goes  certain  changes  which  tend  to  make  it  even  more 
stable  or  inert  to  deteriorating  chemical  forces.  All 
such  other  materials,  as  the  metals  which  are  obtained 
by  tearing  them  from  the  rocks  b}'  intense  heat,  or 
such  as  timber,  which  is  built  up  by  organic  life,  while 
stronger,  harder,  and  more  elastic  than  clay  products, 
are  not  as  stable,  and  they  always  have  a  strong  ten- 
dency to  return  to  their  original  state — to  rust,  decay, 
soften,  and  disintegrate. 

Clay  Products  Solve  Difficulties. 

It  is  not  a  difficult  matter  to  design  a  retaining  wall, 
assuming  certain  conditions  of  foundation  and  back- 
ing, yet  probably,  with  the  exception  of  dams,  there  is 
no  class  of  engineering  structure  that  has  a  larger  per- 
centage of  failure  than  retaining  walls.  It  requires 
better  judgment— the  outcome  of  experience — to  so 
drain  away  the  water  which  is  likely  to  collect  and 
alter  the  assumed  conditions  than  it  does  to  design 
the  wall.  The  same  thing  applies  to  road  building  and 
to  foundations  in  general.  The  electrical  engineer 
would  have  no  difficulty  in  high  voltage  transmission 
were  it  not  for  the  problem  of  insulation.  It  would  not 
be  difficult  to  heat  a  building  were  the  exterior  walls 
perfect  non-conductors  of  heat.  All  large  sewers 
might  be  easily  built  of  concrete,  were  it  not  for  the 
fact  that  certain  kinds  of  sewage  disintegrates  Port- 
land cement.  All  the  study  and  thought  put  into  the 
steel  framework  of  a  skyscraper  is  rendered  worthless 
in  a  few  minutes  if  there  has  been  carelessness  in  pro- 
tecting it  from  fire.  All  these  problems  and  many 
more  like  them,  which  in  a  sense  may  be  called  the 
finer  problems  of  engineering,  depend  on  clay  products 
in  the  form  of  drain  tile,  insulators,  brick,  glazed  tile, 
hollow  tile,  etc.,  for  their  solution.  We  use  clay  pro- 
ducts for  permanent  construction,  and  where  strength 
is  essential  we  build  a  framework  or  skeleton  of  wood 
and  steel,  and  protect  them  by  a  covering  of  the  more 
durable  material.  It  must  be  remembered,  however, 
that  what  is  true  of  clay  applies  more  or  less  to  certain 
other  products  of  the  earth,  such  as  Portland  cement, 
asbestos,  mica,  slate,  etc.,  which  also  have  their  place 
in  construction. 

But  while  clay  products  thus  perform  many  ser- 
vices in  construction,  the  end  has  by  no  means  been 
reached.  There  is  room  for  improvement  in  the  way 
they  are  utilized ;  there  are  doubtless  nev/  uses  to 
which  they  could  be  put,  and,  besides,  the  demand  for 
their  use  could  be  greatly  increased.  The  following 
brief  discussion  will  offer,  from  an  engineering  stand- 
point, a  few  suggestions  along  these  lines. 

*  Before  Canadian  National  Clay  Products'  Association. 


Brick  Inefficiently  Used. 

The  clay  brick  is  one  of  the  oldest  forms  of  building 
material,  and  one  would  think  that  it  must  have  long 
since  reached  its  highest  possible  efficiency.  But  com- 
mon brickwork,  as  used  to-day,  when  required  to  carry 
great  loads,  must  be  classed  as  a  very  inefficient  ma- 
terial. Good,  well-burned  brick,  has  an  average  ulti- 
mate compressive  strength  of  about  130  tons  per 
square  foot,  but  when  it  is  laid  in  lime  mortar  in  the 
usual  way  the  average  strength  of  the  combination  is 
not  more  than  half  of  this  (70  tons).  Here  is  a  waste 
of  50  per  cent,  of  the  strength  of  the  brick.  It  is  only 
by  the  use  of  cement  mortar  that  the  value  of  the  brick 
can  be  developed,  for  strength  of  a  wall  depends  on  the 
strength  of  the  mortar.  Now,  for  any  homogeneous 
material,  such  as  steel,  it  is  usually  considered  quite 
safe  to^  allow  a  working  stress  up  to  one-fifth  or  one- 
fourth  of  its  ultimate  strength,  but  for  brickwork  con- 
servative engineering  practice  does  not  permit  more 
than  one-tenth  or  one-twelfth  (7  to  8  tons).  Thus  to 
carr}^  a  given  load  we  have  to  use  two  or  three  times 
as  much  Inickwork  as  we  would  if  we  could  have  the 
same  cunlidence  in  it  that  we  have  in  steel.  This  is  a 
further  waste  of  the  strength  of  the  brick. 

But  there  are  still  other  handicaps  put  upon  the 
use  of  brickwork  which  are  not  necessary.  In  some 
cities  the  building  by-laws  will  not  allow  even  the  con- 
servative unit  stresses  given  above,  but  fix  the  limit  as 
low  as  four  tons  per  square  foot — about  what  is  con- 
sidered safe  for  solid  earth.  This  means  that  in  these 
cities,  to  carry  a  given  load,  the  amount  of  brickwork 
must  again  be  doubled. 

x^Iow,  approximately  half  the  cost  of  brickwork  is 
for  the  labor  required  to  lay  it.  In  this  country  we  ex- 
pect to  pay  masons  at  a  somewhat  higher  rate,  in  pro- 
portion, than  that  received  by  some  other  trades,  be- 
cause of  the  fact  that  there  are  four  months  in  the  year 
during  which  there  is  not  much  bricklaying  done.  In 
other  words,  we  only  use  75  per  cent,  of  the  available 
skilled  labor  of  this  trade.  We  are  safe  in  saying, 
therefore,  without  casting  any  reflection  on  brick 
masons,  that,  from  an  economic  point  of  view,  brick- 
laying is  not  more  than  80  per  cent,  efficient  in  Canada. 

Great  Waste  in  Brickwork. 

Thus,  for  every  dollar  we  spend  for  brickwork  fifty 
cents  is  for  materials  and  fifty  cents  for  labor.  For 
this  latter  half-dollar  we  obtain  labor  of  which  we  only 
use  forty  cents'  worth,  and  which  it  is  possible,  by  the 
adoption  of  systematic  methods,  to  reduce  to  a  cost  of 
twenty  cents.  We  are,  therefore,  getting  seventy  cents' 
vvorth  of  brickwork  for  one  dollar.  But,  as  in  some 
cities,  we  are  required  to  use  twice  as  much  brickwork 
as  we  need  for  strength,  in  such  cities  we  only  get 
thirty-five  cents'  worth  of  strength  for  one  dollar.  The 
same  by-laws  will  allow  us  to  put  about  four  times  the 
load  on  plain  concrete  that  is  permitted  on  brickwork, 
and  the  cost  of  concrete  in  piers  and  walls  is  approxi- 
mately the  same  as  brickwork.  So  for  one  dollar  in- 
vested in  concrete  we  will  get  about  twelve  times  as 
much  strengtL  as  we  would  from  the  same  spent  for 
brickwork,  assuming  that  we  get  100  per  cent,  effi- 
ciency in  the  placing  of  the  concrete. 

These  figures  must  not  be  taken  too  seriously,  for 
they  in  no  way  express  the  true  relative  value  of  brick 
and  concrete.  They  are  given  to  emphasize  the  fact 
that  there  is  room  for  improvement  in  the  use  of  even 
the  oldest  of  clay  products,  and  that  in  order  to  suc- 
cessfully compete  with  other  materials  the  highest 
standard  of  product  and  efficiency  in  workmanship  are 
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essential,  riiey  also  illustrati'  the  ixil  dUct^  im 
reasonable  huildini;  laws. 

Clay  Products  for  Fireproofing. 

In  rtreproof  construction  ilic  principles  of  cn^inrci - 
n>^  are  so  i^reatly  used  that  it  is  not  more  than  iiece> 
sary  to  inenti»^)n  the  subject  here.  The  desirability  of 
this  type  of  construction  for  Iars4e  buildings  is  ad- 
mitted by  all.  But  we  have  reached  a  point  wlicre  tire- 
proof  construction  can  be  used  with  splendid  results 
for  moderate  size  residences  runninti  from  eii^ht  or  ten 
thousand  dollars  in  cost  and  up. 

In  workini;-  toward  this  higher  standard  of  buildinj^ 
in  which  the  construction  features  are  entirely  eugi- 
nee^in^^  the  engineer  is  closer  to  ihe  manufacturer  of 
clay  products  than  the  architect  i.--.  i  liosc  architects 
to  whom  the  bulk  of  this  class  of  residence  work  goes 
make  no  claim  of  being  engineers,  and  it  means  a  radi- 
cal and  expensive  departure  from  their  accustomed 
practice  to  luulertake  it.  The  owner,  on  the  other 
liand.  knows  even  less  about  it,  and,  even  if  inclined  to 
consider  it,  is  easily  discouraged  by  a  hint  at  a  great 
increase  in  cost.  This  is  a  field  for  fireprooling  mater- 
ials that  has  hardiv  been  touched  as  yet. 


Changes  in  Wood  Block 
Paving  Practice 

 By  Ellis  R.  Dutton*  

IX  the  earliest  years  so-called  experts  said  that  the 
preservative  oil  for  wood  paving  blocks  had  a  ten- 
dency to  distribute  itself  through  the  block,  and 
also  insisted  on  the  necessity  of  extracting  all  the 
resin  from  the  wood  before  treatment.  To  accomplish 
this  last  result  steaming  was  resorted  to.  While  the 
expected  object  was  not  attained,  the  practice  was  in 
itself  good,  and  is  now  incorporated  in  modern  specifi- 
cations for  the  purpose  of  preventing  bleeding,  to 
secure  a  proper  distribution  of  moisture  throughout 
the  block  and  to  eliminate  expansion  troubles  trace- 
able to  the  laying  of  dry  wood. 

Many  Preservatives  Used. 

For  a  while  it  was  thought  that  the  only  point 
worth  while  paying  attention  to  was  the  character  of 
the  oil,  and  all  discussion  turned  about  the  selection  of 
type.  But  more  recently  it  has  been  proved  that  there 
are  a  number  of  oils  or  tars  that  are  quite  suitable  for 
this  use.  In  fact,  the  specifications  adopted  by  the 
American  Wood  Preservers'  Association  permit  the 
use  of  water-gas  tar,  which  has  no  definite  relation  to 
creosote. 

It  has  been  claimed  that  the  oils  used  about  1908 
would  not  be  stable  and  remain  in  the  block.  In  the 
fall  of  1916  we  took  up  some  blocks  laid  in  1908  and 
extracted  the  oil.  On  comparison  with  the  original  oil 
it  was  found  that  the  residue  above  355  degrees  Fahr. 
was  raised  three  points  and  the  gravity  was  changed 
from  1.10  to  1.116.  The  blocks  had  lost  about  four 
pounds  of  oil  per  cubic  foot,  but  there  was  still  suffi- 
cient remaining  in  the  timber  to  insure  its  preservation 
for  a  number  of  years  to  come.  No  decay  was  noted 
in  the  pavement. 

Bleeding  Traced  to  Bituminous  Filler. 
Experiments  have  been  made  in  Minneapolis  with 

*  Assistant  City  Eng-ineer,  Minneapolis,  at  American  Road  Builders' 
Association. 


the  so-called  non-bleeding  blocks,  sections  of  pave- 
ment of  this  type  being  laid  with  sand  and  others  with 
ordinary  pitch  filler.  The  sand-filled  sections  showed 
almost  no  bleeding,  only  a  block  here  and  there  show- 
ing oi\  on  the  surface.  Blocks  laid  with  bituminous 
liller,  however,  were  in  quite  a  bad  condition  as  far  as 
bleeding  was  concerned,  but  it  is  thought  that  this  was 
due  to  tile  iillcr.  In  this  connection  there  seems  to  be 
no  difierence  in  action  between  pitch  and  asphalt  filler. 

Expansion  joints  at  right  angles  to  the  curb  line 
have  been  given  up.  These  joints  were  found  to  be  a 
source  of  trouble  only,  and  served  no  useful  purpose. 
The  angle  with  the  curb  at  which  block  should  be  laid 
has  been  the  subject  of  certain  experiments  in  Min- 
neapolis in  1906.  The  result  indicates  that  blocks  laid 
at  67j^  degrees  and  at  45  degrees  show  less  trouble 
from  joint  wear  than  those  laid  at  90  degrees.  The 
value  of  one  type  or  another  of  a  pavement  is  largely 
economic.  As  to  maintenance,  no  pavement  is  cheaper 
than  wood  block.  It  may  be  said  that  the  average  cost 
of  repairs  for  the  past  ten  years  has  not  exceeded  0.1 
cent  per  square  yard  per  year,  and  there  is  no  ques- 
tion as  to  the  wood-block  pavement  surpassing  all  oth- 
ers as  to  noisclessness  and  low  traction  resistance. 


Inquiries  for  Factory  Sites  from  U.  S.  Firms 

It  was  stated  at  the  Montreal  Builders'  Exchange 
that  over  400  American  firms  have  made  inquiries 
lately  as  to  sites  for  factories,  shops,  and  warehouses 
in  Montreal.  If  only  a  fair  proportion  purchase  or 
lease  sites,  this  will  result  in  additional  building  and 
an  increase  of  the  population,  either  within  the  city 
limits  or  in  outlying  districts  served  by  a  rapid  trans- 
portation service.  It  will  also  increase  the  demand 
for  residences  for  the  workers,  of  which  there  is  now 
a  shortage.  It  is  claimed  that  factory  buildings,  etc., 
can  be  erected  more  cheaply  and  more  expeditiously  in 
Montreal  than  in  any  other  city  in  Canada. 


Montreal  Controllers  Adhere  to  Steel 

Sluices  for  Aqueduct 

The  controversy  over  the  headgates  to  be  used  in 
connection  with  the  Lasalle  Bridge,  to  be  placed  at 
the  intake  of  the  aqueduct,  has  been  decided  by  the 
Montreal  controllers  in  favor  of  adhering  to  the  steel 
sluices  recommended  by  Mr.  P.  Mercier,  the  chief 
engineer.  Messrs.  M.  J.  Hutler  and  Percival  St. 
George,  who  were  consulted  as  to  the  plans,  were  in 
favor  of  the  stop-log  system,  on  the  ground  that  they 
were  cheaper  and  were  suitable  for  the  purpose.  On 
the  other  hand,  it  was  argued  that  steel  sluices  were 
more  easily  operated  and  more  permanent. 


Will  Supply  Pumps 

The  Canadian  Fairbanks-Morse  Company  have  se- 
cured the  contract  for  a  25  h.p.  F-M  motor,  direct 
connected  to  an  F-M  centrifugal  pump  for  the  cor- 
poration of  Kitchener,  Ont. ;  also  a  contract  for  a 
Goulds  triplex  pump,  direct  connected  to  an  F-M  oil 
engine  and  a  motor  driven  centrifugal  pump  for  the 
corporation  of  Bothwell,  Ont. 


Equipment  Purchased 

Mr.  A.  A.  Scully.  Stair  liuilding,  Toronto,  has  pur- 
chased the  equipment  of  the  Crown  Portland  Ceinent 
Company,  Wiarton,  Ont.,  and  also  the  equipment  of 
the  Wilbur  Iron  Mines,  Wilbur,  Ont. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in— preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


Concrete  Pile  Caps  Wooden  Pile  for  Salt 
Water  Work 

Wooden  piles  used  in  structures  where  it  is  neces- 
sary to  have  a  portion  exposed  to  water  or  mud  have 
long  since  given  trouble  on  account  of  the  short  life 
which  may  be  expected  of  them.  This  is  especially 
true  in  the  case  of  piles  exposed  to  salt  water,  where 
the  various  insects,  well  known  to  the  owner  of  pro- 


Details  of  concrete  socket  pile  in  place  over  end 
of  wooden  pile. 

perty  near  the  ocean,  carry  on  their  work  of  destriic- 
tion  The  wooden  pile  is,  however,  as  good  a  pile 
as  can  be  had  if  it  is  kept  entirely  under  ground.  The 
objection  to  concrete  piles  is  that  if  they  are  very 
long  their  weight  is  so  great  that  it  is  extremely  difh- 
cult  to  handle  them  during  the  driving  process. 

In  order  to  combine  the  good  qualities  of  both 
the  wooden  and  the  concrete  pile,  K.  D.  McLean,  of 
San  Francisco,  Cal.,  has  designed  a  pile  which  is  in- 
tended to  be  used  in  the  construction  of  piers  and 
bridges,  and  which  was  described  in  Cement  World. 

This  pile  is  built  of  reinforced  concrete  and  has  a 
socket  at  one  end  which  is  intended  to  fit  over  a  wood- 
pile, the  object  being  to  use  the  light  wooden  pile  at 
the  lower  depths  where  its  life  will  be  long,  and  to 
expose  the  concrete  portion  of  the  pile  to  the  mud 
and  water    The  ultimate  life  of  the  combined  pile  is 


very  much  longer  than  that  of  a  wooden  pile  and  the 
difficulty  of  handling  the  concrete  pile  is  eliminated. 

The  length  of  wooden  pile  is  determined  so  that 
when  driven  to  the  desired  depth  its  top  will  be  a 
foot  or  two  below  the  mud  line.  This  wooden  pile 
is  then  driven  to  a  depth  such  that  the  amount  above 
the  water  line  is  a  little  more  than  required  to  fill  the 
socket  of  the  concrete  part  of  the  pile.  A  gasket 
of  burlap  is  wound  around  the  wooden  pile  at  a  dis- 
tance from  the  top  a  little  less  than  the  socket  depth, 
and  the  concrete  part  is  raised  into  place,  being  held 
at  a  distance  of  about  six  inches  from  its  position 
when  clear  on.  The  space  between  the  wooden  pile 
and  the  socket  pile  is  then  filled  with  grout  through 
a  pipe  fitted  into  the  socket  for  that  purpose.  A  cap 
is  screwed  on  the  pipe  and  the  socket  pile  is  released, 
the  pressure  caused  by  its  weight  forcing  the  grout 
into  all  openings  and  firmly  sealing  the  joint.  The 
pile  may  now  be  driven  home. 

That  the  joint  may  be  expected  to  hold  has  been 
shown  by  several  tests  made  by  the  inventor.  One 
case  will  indicate  the  results  found:  It  was  attempted 
to  pull  apart  one  of  these  combined  piles  which  had 
been  placed  about  a  month.  The  driver  used  was 
equipped  with  an  8^  x  10-inch  double  cylinder, 
triple-drum  engine,  and  the  pile  was  slung  with  chain 
and  hook  and  the  line  passed  through  a  pair  of  3- 
sheave  blocks  and  fastened  to  the  hook  of  a  single 
block,  through  which  the  engine  runner  passed,  one 
end  of  which  was  fastened  to  the  head  block  of  the 
driver.  After  the  mud  had  been  washed  away  from 
the  pile  an  hour  was  spent  trying  to  pull  the  joint 
apart  with  the  purchase  just  described,  but  the  at- 
tempt was  unsuccessful. 

With  the  use  of  a  floating  driver,  in  connection 
with  the  apparatus  already  mentioned,  the  concrete 
pile  was  finally  broken  about  three  feet  above  the 
socket  by  repeated  bending  backward  and  forward. 
Another  attempt  was  made  to  pull  the  concrete  socket 
from  the  wooden  pile,  and  it,  too,  was  a  failure. 

These  tests  indicate  that  the  strength  of  the  socket 
is  at  least  as  great  as  that  of  the  entirely  concrete  pile. 
The  socket  pile  has  further  proven  its  advantage  over 
the  older  form  in  that  the  cost  of  installing  this  new 
piling  is  considerably  less  than  that  of  concrete  piling. 

Heavy  Riprap  Handled  with  Derrick  Boat 
Operating  as  Trolley 

An  arrangement  for  allowing  a  derrick  boat  with 
two  lines  to  handle  heavy  riprap  stone  to  a  consider- 
able distance  beyond  the  reach  of  the  boom  by  using 
one  of  the  lines  for  a  track  cable  and  the  other  to 
manipulate  a  single-block  trolley  is  described  by  G. 
W.  McAlpin  in  Engineering  Record. 

The  rig  was  used  in  connection  with  dam  work  to 
place  a  quantity  of  stone,  which  was  not  sufficient  to 
justify  setting  up  a  derrick,  in  locations  out  of  reach 
of  derrick  boats  outside  the  cofferdam.    The  end  of 
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the  load  line  from  the  three-drum  hoist  on  the  derrick 
was  anchored  t<^  a  deadnian  in  the  hill  hack  of  tlu- 
ahiitmetit  wall. 

The  trolley  was  niatle  oi  a  larj^c  sheave  ninniiij; 
this  line  with  an  '\ron  strap  on  eitlier  side  carrying 
chains  and  stone  hooks.  The  closing  line  from  the 
hoist  on  the  lioat  was  made  fast  to  tliesc  straps  and 


Derrick  boat  rigfled  to  handle  heavy  riprap  .stones. 


ua>  u-ed  t<«  check  the  load  when  it  reached  the  re- 
quired position.  By  carefully  slackening  both  lines, 
the  load  line  slightly  more  than  the  closing  line,  the 
load  could  he  lowered  accurately  into  place. 

In  operation,  the  boom  on  the  derrick  boat  was 
raised  to  nearly  vertical  position.  Many  of  the  stones 
placed  in  this  manner  weighed  as  much  as  three  tons, 
hut  were  easily  handled.  As  the  derrick  could  readily 
he  moved  without  unrigging  the  trolley,  it  was  easy 
to  cover  a  large  area  from  one  anchorage. 


Old  Salamanders  Make  Water  Heaters 

On  many  jobs  hot  water  is  required  for  various 
purposes  and  often  a  portable  heater  of  some  sort  is 
more  desirable  than  the  usual  makeshifts  resorted  to, 
which  are  more  or  less  cumbersome.  Old  salamanders 
fitted  with  coils  of  1-inch  pipe,  solve  the  problem  very 
successfully.  The  coils  can  be  easily  fitted  by  the 
shop  on  the  job.  In  use,  the  heater  is  connected  to 
the  water  line  by  a  hose,  coupled  to  the  lower  end  of 
the  coil  inside  the  salamander.  From  the  upper  end 
of  this  coil  at  the  top  of  the  salamander,  a  second  hose 
is  attached,  with  a  cock  to  shut  off  the  supply.  An  ap- 
paratus like  this  is  a  very  useful  device  and  can  fihd 
application  for  dozens  of  purposes  around  almost  any 
job.  During  very  cold  weather  the  heaters  have  to 
be  drained  when  not  in  use,  as  the  fires  are  liable  to 
go  out,  causing  the  coils  to  freeze  and  burst.  Cheap- 
ness is  one  of  the  favorable  points  about  heaters  of 
this  kind. 


Steel  Company  Organized 

The  Carbon  and  Alloy  Steels  Company,  Limited, 
has  obtained  a  Dominion  charter  with  an  authorized 
capital  of  $1,5CX),000.  This  company  will  erect  fur- 
naces and  a  foundry  plant  in  Hamilton  for  the  manu- 
facture of  steel  castings,  ingots,  etc.,  by  the  Moffat 
electric  process.  The  company  will  also  take  over 
the  Moffat-Irving  Steel  Works  of  Toronto,  which  will 
be  moved  here  and  added  to  the  new  plant.  Plans  have 
been  prepared  by  Prack  and  Perrine  for  buildings  that 
will  run  into  about  $100,000.  The  main  building  will  be 
60  ft.  wide  and  400  ft.  long,  and  subsidiary  buildings 
will  cover  an  equal  area.  Another  $200,000  will  be 
spent  in  furnaces,  electrical  equipment,  conveyors, 
cranes,  compressors,  and  other  machinery.  This  plant 
when  fully  equipped  will  give  employment  to  about 


250  men  and  will  have  a  gross  capacity  of  32  tons  of 
molten  steel  per  24  hours. 

The  incorporators  of  the  Carbon  and  Alloy  Steels 
Company  arc:  J.  B.  O'Brien,  K.C.,  President  Moffat- 
Irving  Steel  Works,  Ltd.,  Toronto;  H.  J.  Waddie, 
I''sq.,  President  the  Canadian  Drawn  Steel  Co.,  Ltd., 
Hamilton;  J.  W.  Moft'at,  Esq.,  Vice-President  Moffat- 
Irving  Steel  Works,  Ltd.,  Toronto;  John  G.  Gauld,  K. 
C,  Gauld,  Langs  &  Crosthwaite,  Hamilton ;  W.  E. 
Vallance,  Esq.,  late  of  Wood,  Vallance  &  Co.,  Ham- 
ilton. 


Calgary  Branch  C.S.C.E. 

The  regular  monthly  meeting  of  the  Calgary  Branch 
of  the  Canadian  Society  of  Civil  Engineers  was  held  in 
the  Board  of  Trade  Room,  City  Hall,  Calgary,  on 
Thursday  evening,  February  15th.  Mr.  W.  A.  Lamb, 
associate  member  American  Society  of  Civil  Engineers, 
district  engineer  United  States  Geological  Survey, 
Helena,  Montana,  gave  an  interesting  address  on  "The 
Water  Resources  of  Montana  and  Their  Development." 
The  meeting  was  well  attended  by  the  members  of 
the  local  branch  and  a  few  of  their  friends.  A.  S.  Daw- 
son, Chairman  of  the  Branch,  made  a  very  interesting 
report  of  the  annual  meeting  of  the  parent  society, 
which  he  attended  in  Montreal  in  January. 


Agriculture  and  the  Engineer 

The  Ottawa  branch  of  the  Canadian  Society  of 
Civil  Engineers  held  their  second  luncheon  for  the 
year  at  the  Chateau  Laurier  on  March  1.  The  guest 
of  the  Society  was  Mr.  Martin  Burrell,  who  addressed 
the  branch  on  the  subject,  "Agriculture  and  the  En- 
gineer." 


Encouraging  Imperial  Trade 

The  Montreal  Builders'  Exchange  have  issued  a 
circular  to  the  members  with  a  view  to  encouraging 
trade  between  Great  Britain  and  Canada.  It  is  asked 
that  members  who  desire  to  take  up  agencies  for  Brit- 
ish manufactured  goods  should  supply  the  secretary 
with  particulars  of  the  class  of  goods  to  be  handled, 
and  also  what  class  of  British  goods  members  are  pre- 
pared to  purchase  for  their  own  use.  This  information 
will  be  regarded  as  confidential. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  building  permits  issued  in  Welland,  Ont.,  for  the 
month  of  February  this  year  are  valued  at  $8,200,  as  com- 
pared with  .$380  in  the  same  month  in  1916.  The  total  for 
the  two  months  of  the  year  is  $10,715,  as  against  $4,993  dur- 
ing the  corresponding  period  last  year. 

Negotiations  are  under  way  between  the  council  of 
Burnaby,  B.C.,  and  the  Dominion  Film  Corporation,  regard- 
ing the  establishment  of  a  motion  picture  plant  at  that  town. 
The  corporation  wishes  to  obtain  a  site  of  20  acres  for  the 
erection  of  a  studio  and  necessary  buildings. 

The  builders  of  the  city  of  Hamilton,  Out.,  recentlj- 
interviewed  building  inspector  Whitelock,  when  the  matter 
of  having  wider  areas  left  between  buildings  being  erected 
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was  discussed,  and  it  was  decided  to  have  a  by-law  drafted 
to  that  end  to  be  taken  up  by  the  city  council. 

At  the  annual  meeting  of  the  Board  of  Trade,  of  Corn- 
wall, Ont.,  it  was  decided  to  petition  the  Ontario  Govern- 
ment to  include  roads  which  exist  in  towns  and  villages,  and 
which  will  connect  with  the  proposed  new  Montreal  to 
Windsor  highway,  as  a  part  of  the  new  highway  scheme. 

The  estimates  of  City  Architect  Pearse,  of  Toronto,  for 
expenditures  in  his  department  for  the  year  1917  total  $68,- 
389.    This  sum  includes  $500  for  tests  on  big  concrete  jobs. 

The  Aetna  Development  Company,  Limited,  has  been 
incorporated  with  a  capital  of  $140,000,  head  office  at  Mont- 
real. 

The  development  of  the  Dewdney  Mine  on  Sydney  In- 
let, by  the  Alaska  &  B.  C.  Metal  Company,  is  now  said  to  be 
proceeding  rapidly.  A  200-ton  concentrator  is  being  erected 
at  the  site.  The  same  company  is  developing  the  Jumbo 
and  Crow  properties  on  Tofina  Arm,  an  inlet  of  Clayoquot 
Sound. 

An  amendment  to  the  building  by-law  has  been  passed  by 
the  city  council  of  New  Westminster,  B.C.  This  amend- 
ment prohibits  the  erection  of  a  shack,  hut  or  cabin  within 
certain  specified  areas  in  the  city,  a  shack,  hut  or  cabin  being 
classified  as  a  one-storey  building  having  a  floor  area  not 
exceeding  five  hundred  feet. 

In  London,  Ont.,  21  building  permits  were  this  year 
issued  during  the  month  of  February  at  a  value  of  $18,305, 
as  compared  with  15  last  year  in  the  same  month,  valued  at 
$18,765.  The  total  for  this  year  up  to  the  end  of  February 
is  37  permits,  value  $32,710,  while  last  year  in  the  corres- 
ponding period  there  were  24  permits,  value  $37,995. 

The  Board  of  Works  of  New  Westminster,  B.C.,  is 
building  a  concrete  arch  for  tlie  protection  of  a  pipe  run- 
ning under  Columbia  Street  in  front  of  the  City  Hall,  which 
carries  of¥  the  water  from  Herring's  ravine,  preparatory  to 
filling  in  the  old  cedar  culvert  through  which  this  pipe  was 
laid.  The  object  of  this  is  to  protect  the  vitrified  pipe  from 
the  weight  of  the  fill,  sluiced  down  on  it  with  the  fire 
hydrants. 

A  deputation  from  the  counties  of*  Ontario,  east  of 
Toronto,  recently  waited  on  the  members  of  the  provincial 
cabinet  and  presented  a  request  that  the  proposed  highway 
from- Windsor  to  the  Quebec  boundary  should  follow  the 
route  of  the  old  Kingston  Road  from  Toronto  eastwards. 
The  Premier  and  the  Minister  of  Public  Works,  however, 
stated  that  the  highway  would  be  located  to  serve  the  best 
interests  of  the  province  and  not  under  any  political  in- 
fluence. 

The  Toronto  Harbor  Commission,  which  is  construct- 
ing the  foundation  for  the  big  steel  plant  at  the  foot  of 
Cherry  Street,  for  the  British  Forgings,  Limited,  have  re- 
ported very  favorable  progress  on  the  work  on  the  founda- 
tions, which  are  of  piles  and  concrete.  They  are  rushing 
the  job,  and  expect  to  be  on  the  steel  work  by  April  1.  The 
steel  plant  will  be  a  one-storey  structure  covering  30,000 
square  feet,  and  will  have  ten  electric  furnaces  with  a  daily 
output  of  300  tons. 

It  is  stated  that  the  Canadian  Pacific  Railway  will  save 
$356,000  annually  on  one  item  by  the  construction  of  its 
$12,000,000  tunnel  under  Rogers'  Pass  in  the  Rocky  Moun- 
tains. Hitherto  the  trains  over  the  mountains  above  the 
new  tunnel  were  forced  to  run  through  four  and  one-half 
miles  of  snowsheds  in  winter.  The  17,400  trains  passing  over 
this  section  of  the  road  each  year  were  always  in  danger  of 
mountain  rock,  earth  and  snowslides,  but  with  the  new  tunnel 
this  will  be  remedied. 

Legislation  has  been  introduced  in  the  Provincial  I'ar- 


liament  of  Ontario,  by  Hon.  Finlay  Macdiarmid,  Minister  of 
Public  Works,  providing  that  the  government  may  designate 
as  a  provincial  road  any  main  road  in  a  county  system  and 
to  contribute  a  grant  of  00  per  cent,  of  the  cost  of  construc- 
tion. This  would  mean  an  addition  of  20  per  cent,  upon 
the  present  grant.  The  road  would  then  come  under  a 
measure  of  provincial  control  and  would  have  a  higher 
type  of  construction.  These  roads  would  draw  the  traffic 
from  ordinary  county  and  township  roads  and  carry  it  to 
the  big  provincial  highways. 

The  civil  suit  of  the  Province  of  Manitoba  against 
Thomas  Kelly  and  Sons,  former  contractors  of  the  Parlia- 
ment buildings,  is  to  be  settled  out  of  court,  by  H.  B.  Hud- 
son, Attorney-General.  The  government  entered  suit  against 
the  Kelly  firm  for  the  return  of  large  sums  of  money  alleged 
to  have  been  over-paid  on  the  buildings.  The  contractors 
disputed  the  government's  claims  and  entered  a  counter 
claim  for  damages.  By  the  settlement  which  has  been  ef- 
fected, each  party  will  name  an  arbitrator,  and  if  they  can- 
not agree  as  to  the  financial  status  of  the  contract,  the  mat- 
ter is  to  be  left  to  Robert  H.  Macdonald,  of  Ross  &  Mac- 
donald,  architects,  of  Montreal,  for  final  decision. 

The  Victoria  Museum  at  Ottawa,  where  Parliament  now 
sits,  has  again  shown  signs  of  collapse.  The  building  was 
erected  in  1907  and  ever  since  there  has  been  trouble  with 
the  structure.  Several  years  ago  the  building  gave,  evidences 
of  collapse  and  a  body  of  engineers,  after  investigation, 
recommended  certain  alterations,  among  them  the  removal 
of  the  heavy  front  Norman  tower.  This  was  done,  at  an 
expenditure  of  some  $15,000,  and  the  building  was  rein- 
forced. Now,  however,  the  building  is  again  showing  de- 
fects. One  corner  has  been  found  to  be  nearly  two  feet 
out  of  plumb.  The  corner  is  being  reconstructed  and 
strengthened  so  that  there  will  be  no  danger  of  collapse 
when  Parliament  reassembles  on  April  19. 

Since  the  old  wooden  bridge  on  Keith  Road  over  the 
Capilano  River  has  been  condemned,  the  councils  of  the 
districts  of  North  and  West  Vancouver  have  been  conferring 
as  to  the  provision  of  facilities  for  pedestrian  traffic  at  least 
across  the  river  at  that  point.  In  order  that  the  residents 
in  that  section  may  reach  the  Capilano  car  terminals,  it  is 
proposed  to  erect  a  six-foot  suspension  bridge  at  or  near 
the  wooden  bridge  site,  with  towers  at  either  end  and  stiff- 
ening cables  from  both  banks.  A  proposition  is  also  under 
way  for  a  joint  arrangement  with  the  Capilano  Timber  Com- 
pany which  is  building  a  bridge  over  the  Capilano  for  its 
logging  railway,  providing  for  a  bridge  sufficiently  wide  to 
accommodate  vehicular  traffic  and  by  means  of  a  newly  con- 
structed road  up  the  west  bank  of  the  Capilano  make  a  con- 
nection with  the  Keith  Road. 


Personal 

Lieut.  J.  Pringlc,  of  the  Royal  Engineers,  has  been 
attached  to  the  Indian  army  and  left  some  time  ago  for 
the  East.  After  a  short  stay  in  India  he  will  proceed  to 
Mesopotamia  to  join  the  Indian  expeditionary  force  operat- 
ing on  the  Tigris.  Previous  to  enlisting  Lieut.  Pringle  had 
been  a  student  at  the  Faculty  of  Applied  Science  and  Engi- 
neering of  the  University  of  Toronto.  His  home  is  at  Ham- 
ilton, Ont. 

Mr.  M.  A.  Grainger,  who  has  been  acting  chief  forester 
for  the  province  of  British  Columbia  since  Mr.  H.  R.  Mac- 
Millan's  appointment  as  lumber  commissioner  to  study  for- 
eign markets,  has  now  been  appointed  chief  forester.  Mr. 
Grainger,  who  is  a  graduate  of  King's  College,  Cambridge, 
England,  came  to  Canada  in  1897.  He  joined  the  Forestry 
Branch  upon  its  inauguration  and  has  occupied  an  important 
position  in  it  ever  since. 


Contracts  Department 

News    of   Special   Interest   to  Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Aurora,  Ont. 

riu-  (.-I'lisultiiin'  on.yiiu-iTs,  James  Lou- 
ili-n  &  HirizlHTfj.  Kxci'lsior  Life  Build- 
mg.  ToriMito,  presented  report  to  the 
Town  Couneil  on  I'eli.  27  re.nartling  sew- 
age  system.  Sclienie  incliules  a  collect- 
in>r  system,  low  level  pumping  plant,  anel 
disposal  works  at  estimated  cost  of  $ST,- 
fiOO  ,  Work  will  likely  start  this  summer. 

Barton  Township,  Ont. 

The  Township  C'onncil  are  i-onsiderini;" 
recommenilatit>n  for  the  biiildin;^  of  wa- 
ter tanks.  Reeve,  tieortje  \\  ei)h,  Stinsou 
Street,  Hamilton. 

Edmonton,  Alta. 

The  l."ity  Council,  eu.uineer.  A.  \V. 
llaildvnv.  are  considerini;  the  erection  ot 
an  addition  to  liltration  plant,  consisting 
of  a  new  liipiid  chlorine  plant,  four  steel 
filters  complete  with  equipment,  and 
completion  of  the  new  clear  water  basin. 
Cost,  $3,400. 

The  chairman  and  entjineer,  A.  W  .  flad- 
dow,  has  recommended  to  the  City  Coun- 
cil a  sewer  extension  in  the  lane  west  of 
I  )ne  Hundred  and  Twenty-seventh  St., 
fnim  One  Hundred  and  Ninth  Avenue  to 
•  )ne  Hundred  and  Thirteenth  Avenue,  to 
cost  .$7,100. 

Harrow,  Ont. 

riie  business  men  plan  lu  take  up  witli 
the  Township  Council  the  question  at 
pavintr  Main  Street  in  the  sprmg.  Clerk, 
I.  H.  "Madill. 

Lindsay,  Ont. 

Tenflers  will  be  received  addressed  to 
the  Water  Commision,  Town  Council,  un- 
til noon  March  1.5  for  the  erection  of  an 
addition  to  the  pump  house.  Plans  ana 
specifications  at  the  ofifice  of  the  engi- 
neer, Kerr_v  &  Chace,  Ltd.,  550  Confed- 
eration Life  Building,  Toronto,  or  at  the 
oftice  of  the  Water  Commission. 

Ottawa,  Ont. 

The  Central  Canada  Exhibition  Asso- 
ciation. City  Hall,  will  lay  4.H74  square 
yards  of  Tarvia  macadam  roaih.vay  in  the 
exhibition  grounds.    Clerk,  J.  K.  Paisley. 

Sarnia,  Ont. 

The  citizens  plan  to  petition  the  City 
Council  for  a  cement  pavement  on  Lon- 
flon  Road 

CONTRACTS  AWARDED. 

LacoUe,  Que. 

The  Municii)ality  of  Xotre  Dame  du 
Mont  Carmel  have  awarded  the  general 
contract  for  the  laying  of  cement  side- 
walks, to  cost  $5,000,  to  Laurin  &  Daig- 
neauh.  Xapierville,  or  Lacolle,  Que. 

Ottawa,  Ont. 

The  Waterworks  Department,  City 
(Jouncil,  have  awarded  Drummond,  Mc- 
Call  Co.,  28  Victoria  Square,  Montreal, 
the  general  contract  for  the  supplying  of 
valves. 

St.  Clements.  Man. 

The   Rural   Municipal   Council,  clerk, 


I'liomas   Miinii.  have  awarded  llie  cmii- 
ir.iets  fur  i)iacing  3,000  yards  ni  l 
iMi  ilie  main  liighway  to  Cox  &  .M.n  ili  ii 
,ild  and  .M  r.  1  liencabuch. 

Tecumseh,  Ont. 

W.  Gauthier  has  been  award 'd  tlie 
.i>eneral  conlrael  for  the  erection  of  a 
$~>0,000  waterworks  for  the  Eau  Chiire 
W  alerworks  Company,  Ltd.  Mnee;, 
R.  W.  Code,  Board  of  Trade  iln  ldni',;, 
Windsor.  Contracts  for  eciuiiJiiient  will 
be  awarded  shortly. 


Railroads,  Bridges  and  Wharves 

Alberta,  Province  of. 

Tile  Canadian  Northern  Railway,  dis- 
trict engineer,  Mr.  Praser,  C.N.R.  Station, 
Edmonton,  plans  to  fence  about  14  miles 
of  right  of  way  on  Brazeau  Line  this" 
year.    Cost,  $6,000. 

Cornwall,  Ont. 

The  (  edars  Rai)i(l.s  Transmission  Com- 
pany, of  New  York  .State,  president,  F. 
A,  Stoughton,  Potsdam,  N.Y.,  are  con- 
sidering llie  erection  of  a  sub-station. 
Three  llnmsand  h.]).  unit  will  be  installed 
and  additions  made  as  required. 

New  Brunswick.  Province  of. 

Tenders  will  he  received  by  the  Minis- 
ter, B.  F.  Smith,  Fredericton,  N.B.,  De- 
partment of  Puljlic  Works,  Provincial 
Government,  until  noon  March  21,  for 
the  erection  of  a  bridge,  "Perry  Point." 
Plans  and  sijecilications  at  the  Public 
Works  Department,  Fredericton;  the 
Provincial  Government  Rooms,  St.  John; 
the  residence  of  Mr.  Hedley  V.  Dickson, 
M.L.A.,  Hammond  River,  King's  Coun* 
ty,  and  at  the  store  of  Mr.  George  B. 
Jones,  M.L.A.,  Apohaquc,  King's  County. 

St.  Tite.  Que. 

The  Village  Council  are  considering 
the  erection  of  four  bridges,  costing 
$10,000.  Engineer,  J.  E.  Vallee,  care  of 
secretary-treasurer,  J.  Cloutier. 

Ste.  Ursule,  Que. 

The  Municipal  Council,  secretary-trea- 
surer, M.  L.  Louis,  will  call  tenders  dur- 
ing the  summer  for  the  erection  of  a 
steel  bridge  over  the  Maskinonge  River. 

CONTRACTS  AWARDED. 

Hamilton,  Ont. 

The  Ottawa  Contractors,  Ltd.,  Cathar- 
ine St.  N.,  have  been  awarded  the  gen- 
eral contract  by  the  Parks  Board,  City 
Council,  for  repairs  to  wharf  at  Wabasso 
Park,  to  cost  $4,000. 


Public  Buildings,  Churches 
and  Schools 

Amqui,  Que. 

The  Roman  Catholic  congregation  are 
considering  the  erection  of  a  $75,000 
stone  church,  and  have  appointed  Thos. 
Raymond,  43  Carron  Street,  Quebec,  ar- 
chitect. Tenders  will  be  called  in  May 
or  June. 


Brampton,  Ont. 

'i  lie  High  School  Board  have  decided 
to  raise  $(i(),000  by  debentures  for  tlie 
erection  of  a  high  school.  Chairman,  Dr. 
J.  G.  Roljerts. 

Chauvin,  Alta. 

Secretary-Treasurer  G.  A.  Woodward, 
lioard  of  Education,  is  receiving  tenders 
until  noon  March  10  for  the  erection  of 
a  school.  Plans  and  specifications  with 
the  board  or  secretary-treasurer. 

Dartmouth,  N.S. 

The  erection  of  an  $80,000  school  is 
contemplated  by  the  School  Board.  Sec- 
retary-treasurer, A.  Elliot. 

East  Angus,  Que. 

Tenders  are  being  received  by  the 
secretary-treasurer  of  the  School  Board, 
J.  E.  Palmer,  until  2  p.m.  March  15  for 
the  erection  of  a  $35,000  academy  school. 
Plans  and  specifications  with  the  secre- 
tary-treasurer. 

East  Angus,  Que. 

P.  l^oisvert  is  preparing  plans  for  a 
$40,000  college. 

Halifax.  N.S. 

Harris  &  Harris,  Keith  Building,  are 
preparing  sketch  plans,  and  tenders  will 
be  called  soon  for  the  erection  of  a  $4,000 
two-storey  frame  church  for  the  St.  Mal- 
thias  Church,  Windsor  Street. 

The  Military  Hospital  Commission, 
Custom  House,  contemplate  converting 
of  exhibition  buildings  into  hospital  for 
returned  soldiers.  Chairman,  Dr.  Arm- 
strong. Architect,  Department  of  W'orks. 

Hamilton,  Ont. 

The  City  Council,  engineer,  E.  I-i.  Gray, 
City  Hall,  are  having  plans  prepared  and 
will  call  tenders  soon  for  the  erection  of 
coal  sheds  and  chutes,  to  cost  $25,000. 

London,  Ont. 

Plans  are  being  prepared  by  Brigadier 
G.  Miller,  Albert  Street,  Toronto,  tor  an 
$8,000  two-storey  white  brick  addition  to 
hospital  on  Riverview  Avenue  for  the 
Salvation  Army. 

New  Glasgow,  N.S. 

The  Town  Council  have  purchased  a 
site  on  Stellarton  Road,  on  which  they  in- 
tend to  erect  a  nurses'  home.  Town 
Clerk,  James  Roy. 

New  Lunnon,  Alta. 

Plans  are  drawn  and  tenders  will  be 
called  about  March  15  by  the  school  dis- 
trict, chairman,  R.  Goddard,  for  the  erec- 
tion of  a  one-store3'  school. 

Ponoka,  Alta. 

The  Department  of  Public  Works, 
Provincial  Government,  Parliament 
Buildings,  Edmonton,  has  appointed  R. 
Blakey,  Parliament  Buildings,  Edmonton, 
as  architect  to  draw  i")lans  for  an  addi- 
tion to  the  asylum. 

St.  Columbia,  East  Point,  P.E.I. 

Chappell  &  Hunter,  DesBrisay  Block. 
Charlottetown,  have  been  appointed  ar- 
chitects and  are  preparing  plans  for  a 
chapel  and  parochial  hall  for  the  St.  Col- 
umbia congregation. 
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St.  Jean  Port  Joli,  Que. 

C.  Beriiier,  TO  Si.  James  St.,  Montreal, 
has  been  appointed  architect  by  the 
church  wardens  for  repairs  to  church,  to 
cost  .$ir),()00.  Tenders  will  he  called  in 
March. 

St.  Julienne,  Que. 

Tenders  for  the  $6,000  frame  school 
have  been  received  and  opened,  but  con- 
tract has  not  been  awarded.  A  change 
in  the  i)lans  and  specifications  is  being- 
made. 

Toronto,  Ont. 

The  Victoria  Presbyterian  Church  will 
canvass  to  raise  funds  for  the  erection  of 
a  $30,000  Sunday  school  at  once.  Pas- 
tor, Rev.  D.  T.  L.  McKerroll,  19  Laws 
Street. 

Uxbridge,  Ont. 

The  School  Board.  Secretary,  T.  F. 
Thompson,  contemplate  erecting  an 
$8,000  addition  to  the  High  School. 

West  Hill,  Ont. 

The  School  Section  No.  7,  Scarboro 
Township,  Secretary-treasurer,  H.  West- 
ney.  West  Hill  P.O.,  contemplate  the 
erection  of  a  $10,000  school. 

West  St.  John  N.B. 

Plans  and  specifications  are  with  the 
architect,  F.  Neil  Brodie,  42  Princess  St.. 
who  will  receive  tenders  until  March  2o 
for  the  erection  of  a  $25,000  two-storey 
stock  brick  school  for  the  Lancaster 
School  Board.  The  School  Board  will 
.inirchase  1,200  square  feet  of  l)1;u-kluiard 
and  175  desks.  Secretary-trci -iii  i  i-.  \\  . 
O.  Dunham,  !)  I^ufferin  Row,  \\  .w. 

CONTRACTS  AWARDED 

Cardston,  Alta. 

The  Star  Electrical  Co.,  Letlibridgc, 
have  been  awarded  the  electrical  work 
and  R.  W.  Snyder,  113G9th  Ave.,  Cal- 
gary, the  plumbing  and  heating  contracts 
for  the  Temple  which  is  being  erected 
for  the  Latter  Day  Saints  at  a  cost  of 
$3,000,000.  The  masonry,  steel  work, 
carpentry,  and  roofing  will  be  done  by 
day  labor. 

Empress,  Alta. 

A.  C.  McDougall  has  been  awarded  the 
general  contract  fc^r  the  erection  of  a 
$U,000,  2-storey  brick  school  for  Pub- 
lic School  Board  No.  3145.  The  Secre- 
tary-Treasurer, R.  M.  Henderson,  will 
purchase  blackboards  and  seating. 

Lennoxville,  Que. 

The  following  sub-contracts  have  been 
awarded  by  the  Bishop's  College  .School 
Corporation  in  connection  with  the  erec- 
tion of  a  $235,000  school: — Painting,  El- 
bert Mapes,  10  Cathcart  St..  Montreal; 
iron  stairs.  Dominion  Architectural  Iron 
Works,  Ltd.,  175  McCord  St.,  Montreal; 
marble  and  tile,  Missisquoi  Marbles  Ltd., 
10  Cathcart  St..  Montreal. 

McGregor,  Ont. 

J.  L.  Dufour,  Aylmer  y\vc.,  Windsor, 
has  been  awarded  the  general  contract 
and  will  do  all  work  on  the  erection  of 
an  $8,000.  1 -storey,  frame  school  for  the 
-School  Board. 

Morris  Township,  Ont. 

The  Trustees  of  School  Section  No.  4, 
Secretary-treasurer,  Duke  Jordan,  Brus- 
sels, have  awarded  the  general  contract 
for  the  erection  of  a  $3,500  s<-linnl  to 
W.  H.  Haney,  Bluevale. 

St.  Francois  Xavier  du  Loup,  Que. 

F.  Gingras,  34  .St.  Augustin,  has  been 
awarded   the   electrical  work,  plumbing 


and  heating  contracts  for  the  convent  to 
be  erected  for  Soeurs  Enfant  Jesus. 

St.  Jean  de  Dieu,  Que. 

The  following  sub-contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $79,000  church  for  the  Parish  Con- 
gregation:— Masonry,  L  Lachance,  363 
St.  "Paul  Street,  Quebec;  roofing,  JTos. 
Guerin,  care  of  general  contractor;  paint- 
ing, Ovide  Lachance,  Eraser  Ave.,  Levis. 
The  general  contractor,  Antonio  Roy, 
Levis,  will  carry  out  the  carpentry.  Sub- 
contractors purchase  their  own  material. 

Sandwich  Township,  Ont. 

Alex.  Tourangeau  has  been  awarded 
the  general  contract  by  the  Township 
Council,  Clerk,  L.  W.  Ellis,  Bridge  Ave., 
Windsor,  for  the  erection  of  a  $7,000,  1- 
storey,  brick  veneer  school. 

Business  Buildings  and  Indus- 
trial Plants 

Alberta,  Province  of.  , 

The  Alberta  Pacific  Grain  Company, 
Elevator  No.  7,  North  C.N.R.,  have 
awarded  the  general  contract  for  the 
erection  of  ten  elevators  to  McDougall 
&  Vass  Brothers.  Work  to  start  in  the 
spring. 

Gillespie  Elevator  Co..  10307-105th 
Ave.,  Edmonton,  are  considering  the 
erection  of  four  or  five  elevators,  capa- 
city from  30,000  to  40,000  bushels  each. 

Edmonton,  Alta. 

The  Edmonton  Mining  Co.,  McLeod 
Block,  will  start  work  on  mine  develop- 
ment.   Secretary-treasurer,  J.  Cormack. 

The  Northern  Grain  Co..  Gariepy 
Block,  are  drawing  plans  for  three  or 
four  elevators,  capacity  from  30,000  to 
40,000  bushels,  which  they  will  erect. 
Tenders  will  be  called  June  1st. 

Haileybury,  Ont. 

The  Riordon  Pulp  &  Paper  Co.,  Ltd., 
1  Beaver  Hall  .Square,  Montreal,  are 
considering  the-  erection  of  a  sulphite 
plant.    Purchasing  agent,  E.  Inwood. 

Halifax,  N.S. 

Plans  are  being  prepared  and  tenders 
will  be  called  shortly  for  the  erection  of 
a  $100,000  reinforced  concrete  garage  for 
the  Nova  Motor  Co.,  Granville  Street. 
Manager,  Frederick  J.  Mahar. 

Hamilton,  Ont. 

James  Jolley  &  Son,  51-53  John  St.  S., 
have  appointed  W.  E.  Edwards,  7  Hugh- 
son  St.  S.,  architect  for  a  $50,000  one- 
storey  brick  garage,  to  be  erected  on 
John,  St.  S.  .\n  addition  of  two  storeys 
will  be  built  later. 

The  Wentworth  Coal  Co..  196  East 
Cannon  Street,  are  considering  the  erec- 
tion of  coal  sheds,  etc. 

F.  Guest,  7Cl  King  Street  E.,  is  con- 
sidering the  erection  of  a  1 -storey,  brick 
addition  to  theatre  on  Barton  E.,  cost- 
ing $20,000. 

Tenders  are  now  being  received  for 
heating  and  plumbing  for  the  addition 
to  the  factory  of  Cotnmer-Dawswell  Co., 
Elgin  and  Barton  Streets,  to  co.';t  $10,000. 
.\rchitects,  Stewart  &  Witton,  7  Hugh- 
son  Street  E. 

Plans  have  been  drawn  for  3-storcy. 
brick  store  and  apartments  to  be  erected 
by  Geo.  Webb,  136  Stinson  Street.  Own- 
er will  carry  out  the  general  contract, 
including  masonry,  steel  work  and  car- 
|)cntry.     Cost  $50,000. 

The  Carbon   &  .Mloy  Co.,   Ltd.,  will 


call  tenders  shortly  for  the  erection  of 
building  to  cost  $100,000.  Furnaces,  con- 
veyors, cranes,  compressors,  etc.,  esti- 
mated at  $300,000  will  be  installed. 

Kingston,  Ont. 

A  Montreal  syndicate  contemplate  the 
erection  of  a  $600,000  hotel.  City  clerk, 
Wm.  Sands. 

La  Malbaie,  Que. 

Tenders  will  be  called  in  May  for  the 
erection  of  a  $13,000  frame  and  brick 
bank  building  for  La  Banque  Provinciale. 

Mont  Laurier,  Que. 

La  Cie  Generale  de  Pulpe,  Visitation 
Street,  Montreal,  are  receiving  tenders 
for  the  erection  of  a  pulp  mill  to  cost 
$30,000. 

Montreal,  Que. 

Viau  &  Venne,  76  St.  Gabriel  St.,  has 
been  appointed  architect  and  work  will 
start  shortly  on  the  erection  of  a  garage 
for  R.  A.  Girard,  1253  St.  Lawrence  Blvd. 

The  Laura  Secord  Co.,  64  Princess  St., 
Toronto,  proprietor,  F.  P.  O'Connor,  in- 
tend to  erect  a  candy  factory. 

Nelson,  B.C. 

Mines  will  be  developed  in  Wonder- 
ful, Miller  Creek,  Sovereign.  Queen  Bess 
and  Van  Roi.  Clarence  Cunnin.gham  is 
interested. 

Quebec,  Que. 

A.  G.  Nosworthy,  111  Mountain  Hill, 
is  preparing  plans  for  an  $8,000,  1-storey. 
mill  construction  warehouse  for  the 
Turner  Lumber  Company. 

Sarnia.  Ont. 

M.  Harris,  1.S3  Front  Street,  contem- 
l)lates  converting  building  at  168  Front 
.Street  into  a  bowling  alley.  Bowling  alley 
equipment  and  billiard  tables,  etc.,  re- 
riuired. 

Toronto,  Ont. 

Tenders  are  being  received  until  March 
10  by  the  architect,  W.  G.  Hunt,  7  Queen 
St.  E.,  for  the  erection  of  a  $.'i.").000  brick 
warehouse  on  Queen  St.  W. 

The  Canadian  Starch  Co.,  53  Front  St. 
E.,  have  started  work  on  general  altera- 
tions to  their  warehouse  at  45  Front  St. 
E.  Architects,  V^'.  F.  Sparling  Co.,  130 
Bay  Street. 

Plans  have  been  drawn  for  a  dry  kiln 
to  be  built  by  T.  H.  Hancock,  1372  Bloor 
Street  West,  at  a  cost  of  $5,200.  Owner 
will  supervise. 

F.  C.  Lankin,  333  Fulton  Ave.,  is  hav- 
ing plans  drawn  for  one  pair  of  stores 
and  residence  which  he  will  erect  at  a 
cost  of  $3,500.  Two  storeys,  brick  con- 
struction. Owner  buys  material  and 
sujiervises. 

Woodstock,  Ont. 

The  Young  Women's  Christian  Asso- 
ciation contemplate  alterations  to  a  busi- 
ness block.  The  association  have  pur- 
chased the  Duff  erin  Hotel  Building  anct 
have  raised  $9,000  for  alterations  and  fur- 
nishings. 

Yorkton,  Sask. 

.\.  J.  Logan  is  considering  the  erection 
of  a  drug  store  and  will  purchase  a  metal 
store  front. 

CONTRACTS  AWARDED 

Amherst,  N.S. 

W.  .\.  .\llcn  has  been  awarded  the  gen- 
eral contract  and  has  started  work  on 
the  rebuilding  of  a  theatre  to  cost 
$30,000,  for  J.  H.  Moore,  5  Lawrence  St. 
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Amherstburg.  Ont. 

Ill  ci>m>ccUiiii  with  tlic  cri-clion  of  a 
*300.000  alkali  plant  by  tlu-  Hnimier 
Monil  Co..  all  prices  on  IniililinK  materi- 
als may  now  he  sent  to  the  engineer, 
I'.  F.  CIrant.  as  work  may  be  done  by 
day  labor.  The  steel  contract  has  been 
awarded  to  the  Canadian  Bridge  Com- 
pany, W'alkiTville. 

Edmonton,  Alta. 

McSporran  &  Co..  1  i;ilO-i);ird  Street, 
have  been  awarded  the  general  contract 
and  have  started  work  on  adilition  and 
alterations  to  bank  for  the  Bank  of  Ot- 
tawa. Jas\)er  Ave.  .\rchitect.  P  llardic. 
»e38-l65th  Street. 

Grimsby,  Ont. 

n.iiiicl  Marsh  has  been  awarded  the 
general  contract  for  the  erection  of  a  fac- 
tory for  the  Metal  Craft  Co.,  Ltd. 

Hamilton,  Ont. 

J.  I'.anu's.  -'!•.">  King  St.  E..  has  been 
awarded  the  general  contract  and  will 
carry  out  the  masonry,  steel  work  and 
carpentry  for  the  alterations,  costing 
$.'.,0(10.  to  hotel  for  store  for  S.  D.  Big- 
gar.  Merchants  Bank  Bldg.,  and  T.  Gould, 
•JSC.  Tark  Street  South. 

The  following  sub-contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $50,000  garage  for  James  Tolley  & 
Son,  iM-.jS  Lceming  Street: — Masonry 
and  steel.  \Vm.  Yates.  24  Lecming  St.; 
carpentry.  J.  Poag  &  Son.  Barton  E.; 
painting.  Peter  Thomson,  13  Walnut  N. 
Sub-contractors  will  purchase  their  own 
material. 

The  Canadian  Engineering  &  Contract- 
ing Company  have  been  awarded  the  ma- 
sonry and  steel  contracts  in  connection 
with' the  erection  of  a  $27,000.  1-storcy, 
corrugated  iron  and  concrete  addition  to 
the  plant  of  the  Dominion  Steel  Foundry 
Co..  Depew  Street.  Architects,  Prack  & 
Pcrrine.  T.umsdcn  Bldg..  Toronto. 

London,  Ont. 

Scott  Murray.  .")'.U  King  Street,  has 
been  awarded  the  general  contract  for 
the  erection  of  a  $10,000,  1-storey.  white 
brick  boiler  house  for  the  Middlesex 
Mill  Co.,  Dundas  Street. 

Longueil,  Que. 

Fussing  &  Jorgensen  Bros.,  6  Durochcr 
Street,  Montreal,  have  been  awarded  the 
general  contract  and  will  start  work  at 
once  on  the  erection  of  a  factory  and 
office  costing  $13,000,  for  the  Stowel 
Screw  Co.,  Ltd.,  70  St.  Ambroise,  Mont- 
real. 

Montreal,  Que. 

Greenwood  Shapiro,  '>'>?.  St.  Catherine 
\V..  has  appointed  M.  Fromson,  08  Col- 
onial Ave.,  general  contractor,  for  altera- 
tions to  store  at  439  St.  Catherine  W., 
to  cost  .$6,000. 

John  Hayman  &  Sons,  432  Wellington 
St..  London,  Ont.,  have  been  awarded 
the  general  contract  and  will  start  work 
shortly  on  the  erection  of  a  $l.'jO,000  the- 
atre for  the  Canadian  Theatres  Co.,  Lon- 
don, Ont.  President.  J.  C.  Duffield,  City 
Gas  Co.,  London,  Ont.  Plans  with  own- 
er and  general  contractor. 

The  Raymond  Concrete  Pile  Co.,  Ltd., 
New  Birks  Bldg..  have  been  awarded  the 
contract  for  the  foundations  for  the 
Cote  Street  Substation  for  the  Montreal 
Tramways  Company. 

Alfred  Mercure,  419  Labrecque.  has 
been  awarded  the  general  contract  for 
the  erection  of  3-storey,  brick  warehouse 
for  Dupuis  Freres  Ltd..  St,  Catherine  E. 


Ottawa,  Ont. 

Tlu'  following  contracts  have  been 
awarded  in  connection  with  the  remodel- 
ling of  a  building  into  a  bank  for  the 
Bank  of  Ottawa,  IKi  Wellington  Street. 
Cost,  $10,000:— Masonry,  Holbrook  & 
Son,  42.">  Somerset  St,;  carpentry,  S. 
Smith,  448  McLeod  Street;  electrical 
work,  P.  .Vckroyd,  41(1  Bank  Street; 
plumbing  and  heating,  j.  R.  McLennan, 
;.M0  Bank  Street;  plastering,  Frank  Hunt, 
11.")  .Xrlington  .Xve.;  iiainting,  J.  B.  l)u- 
ford,  ",)2  Rideau  St.;  galvanized  iron,  Mc- 

1- 'arlane  &  Douglas,'  250  Slater  St.;  tile 
work,  A.  K.  Mills  &  Sons,  191  Sparks  St. 

Peace  River  Crossing,  Alta. 

M.  C.  Bennett  has  l)cen  awarded  the 
general  contract   for  the  erection  of  a 

2-  storcy,  brick  business  block  for  the 
Diamond  P.  Store.  Manager,  C.  C.  Sin- 
clair. , 

Quebec,  Que. 

Taii.guay  &  Lebon  have  been  appointed 
architects  and  Ls.  Boivin  Reg'd.,  20:; 
Richelieu  Street,  general  contractor  for 
the  remodelling  of  a  dry  goods  store 
owned  by  Quebec  Syndicate,  cor.  .St. 
Jose|)h  and  Crown  Streets,  at  a  cost  or 
$7,000. 

J.  \  illeneuve  &  Son,  254  Prince  Ed- 
ward Street,  has  been  awarded  the  ma- 
sonry and  L.  H.  Peters  Ltd.,  10  St.  An- 
gele  Street,  the  carpentry  contract  in 
connection  with  remodelling  bank  for  the 
Bank  of  Montreal,  St.  Peter  Street,  at 
a  cost  of  $7,000.  Architects,  Staveley  & 
Staveley,  2  St.  Peter  Street. 

Regina,  Sask. 

Plans  have  been  prepared  and  T. 
Barnard  has  been  awarded  the  general 
contract  for  the  erection  of  two  stores 
for  F.  Nash  at  a  cost  of  $5,000.  One 
storey,  50  x  90,  dark  pressed  brick  con- 
struction. 

Shawinigan  Falls,  P.Q. 

The  contract  for  the  foundations  for 
the  slasher  mill  and  pulp  and  wood  con- 
veyor towers  for  the  Belgo-Canadian 
Pulp  &  Paper  Co.,  Ltd.,  has  been  award- 
ed to  the  Raymond  Concrete  Pile  Co., 
Ltd.,  New  Birks  Bldg.,  Montreal. 

St.  John,  N.B. 

For  the  erection  of  the  "Kennedy" 
Building,  on  Prince  William  Street,  for 
George  Kennedy,  79  Summer  Street,  F. 
Neil  Brodie,  42  Princess  Street,  has  l)ecn 
appointed  architect,  and  the  following 
contracts  have  been  awarded:  General 
contract  including  carpentry,  S.  A.  Wil- 
liams, 109  Prince  William  St.;  plumbing 
and  heating.  Hazel  Brothers.  38  Sydney 
St.;  painting,  J.  H.  Pullen,  16  Horsfield 
Street. 

Toronto,  Ont. 

S.  Young,  Jr.,  215  Melita  St.,  has  been 
awarded  the  general  contract  for  the 
erection  of  a  $3,750  garage  at  50  Elm 
Grove  Ave.,  where  he  will  receive  ten- 
ders for  laying  concrete  floors. 

Woodstock,  Ont. 

The  Harvey  Knitting  Co.  have  award- 
ed the  general  contract  for  the  erection 
of  a  $3,000,  2-storey,  brick  addition  to 
their  factory  to  W.  J.  Taylor. 


Residences 

Bremner,  Alta. 

S.  Ottewell  plans  to  erect  a  $3,000  two- 
storey,  brick  residence  in  the  spring. 

Clover  Bar,  Alta. 

The  erection  of  a  $3,000  brick  residence 


in  the  spring  is  contemplated  by  John 
Davis. 

Forest,  Ont. 

J.  M.  Shaw  will  prepare  plans  for  a 
$3,000  residence  which  he  proposes  to 
erect.    Material  to  be  chosen. 

Halifax,  N.S. 

Harris  &  Horton,  Keith  Bldg.,  are  pre- 
paring plans  and  tenders  will  be  called 
shortly  for  the  erection  of  a  $3,500,  3- 
storey,  frame  residence  for  Douglas  W. 
Tyrer,  24  Kaye  Street. 

Hamilton,  Ont. 

H.  Noscworthy,  02  Primrose  Avenue, 
is  considering  the  erection  of  three  two- 
storev  frame  residences,  to  cost  $1,500 
each.  Owner  will  carry  out  the  general 
contract,  including  masonry,  carpentry, 
and  roofing. 

W.  J.  Rusk,  33  Grant  Avenue,  contem- 
plates erecting  a  $3,000  two-storey  frame 
residence  at  Barnsdale  and  Cannon. 

A.  J.  McFayden,  9  Garfield  Avenue, 
contemplates  erecting  three  two-storey, 
frame  residences  to  cost  $1,500  each. 
Owner  will  carry  out  the  general  con- 
tract, including  masonry,  carpentry,  and 
roofing. 

Plans  have  heen  drawn  for  five  resi- 
dences t-o  be  erected  by  D.  Kelly,  789 
King  E.,  who  will  carry  out  the  ma- 
sonry, carpentry  and  roofing.  Two  and 
a  half  storeys,  brick  construction.  Cost, 
$10,000. 

Hensall,  Ont. 

Jas.  Bonthron  contemplates  the  erec- 
tion of  a  $3,500  residence  in  the  spring. 
Material  to  be  chosen. 

Owen  Geiger  contemplates  the  erection 
of  a  $3,000  residence  in  the  spring.  Ma- 
terial to  be  chosen. 

La  Perade,  Que. 

Honore  Godin  has  been  appointed  ar- 
chitect for  a  $5,000  stone,  frame  and  brick 
residence  which  M.  Rousseau  contemp- 
lates erecting. 

Aug.  Baubien  contemplates  the  erec- 
tion of  a  $5,000.  stone,  frame  and  brick 
residence.    Architect,  Honore  Godin. 

London,  Ont. 

A.  E.  White,  174  Langarth  Street,  will 
prepare  plans  for  a  residence  which  he 
contemplates  erecting  in  the  spring,  to 
cost  $3,000. 

Montreal,  Que. 

Owen  Roberts,  112  Addington  Ave.,  is 
considering  the  erection  of  six  cottages 
to  cost  $24,000.    Work  to  start  in  May. 

Oakville,  Ont. 

Wm.  Stone.  Lake  Shore  Road  and  461 
King  Street  W.,  Toronto,  is  considering 
the  erection  of  a  $25,000  countrj^  resi- 
dence.    Work  may  start  this  spring. 

Ottawa,  Ont. 

Richards  &  Abra,  126  Sparks  St.,  have 
been  appointed  architects  and  are  pre- 
parin.g  plans  for  the  converting  of  a 
dwelling  into  apartments,  by  J.  Y.  Cad- 
well.  Westboro. 

Quebec,  Que. 

Plans  are  being  prepared  for  a  $15,000, 
2-storey,  concrete  block  and  hollow  tile 
residence  to  be  erected  by  Dr.  M.  J. 
Mooney.  Architect,  A.  G.  Nosworthy, 
111  Mountain  Hill. 

Ls.  Ferland,  75  Eighth  Street,  Limoi- 
lou,  will  start  work  at  once  on  the  erec- 
tion of  a  $5,000,  3-storey,  frame  and  brick 
residence.  Owner  will  sub-let  roofing, 
electrical  work,  and  plumbing. 
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Sarnia,  Ont. 

Plans  are  in  progress  for  three  resi- 
dences to  be  erected  by  Arthur  D.  Wil- 
liams, 363  Maria  Street,  at  a  cost  of 
$4,500.  Work  to  start  in  the  spring. 
Owner  buys  materials. 

Toronto,  Ont. 

Plans  have  been  drawn  for  one  pair 
of  2-storey,  roughcast  and  brick  resi- 
dences to  be  erected  by  A.  E.  Lankin, 
Ho  Hogarth  Ave.,  at  a  cost  of  $3,200. 
(!)wner  buys  material  and  supervises  con- 
struction. 

S.  B.  Green,  40  Woodside  Ave.,  has 
started  work  on  the  erection  of  a  $5,500, 
2-storey,  brick  residence.  Owner  buys 
material  and  lets  smaller  trades. 

Teagle  &  Son,  :!1()  Daveniiort  Road, 
have  had  plans  drawn  for  alteration  to 
building  at  308  Davenptirt  Kdad  into  a 
pair  of  residences.  Cost  $7,200.  Owner 
will  supervise  work. 

Tenders  are  being  received  by  S.  J. 
Cairns,  43  Furniss  Ave.,  for  plastering 
eight  residences  to  cost  $20,000. 

Windsor,  Ont. 

W.  F.  H.  Hackney,  LaBelle  Bldg., 
plans  to  erect  a  $5,000  brick  residence 
this  summer. 

CONTRACTS  AWARDED. 

Brantford,  Ont. 

James  Fitness,  420  Colborne  St.,  has 
been  awarded  the  general  contract  for 
the  erection  of  a  $3,350.  2-storey  apart- 
ment house  for  W.  D.  Farr  and  will  re- 
ceive prices  on  carpentry,  electrical  work, 
plumbing  and  painting  until  April  1. 

Hamilton,  Ont. 

Geo.  Webb,  130  Stinson  Street,  has 
awarded  the  following  sub-contracts  in 
connection  with  the  erection  of  four  resi- 
dences to  cost  $2,500  each: — J.  Leven- 
bein,  182  Emerald  S.,  electrical  work;  J. 
Radigan  &  Co.,  Ferguson  Ave.  S.,  heat- 
ing. Sub-contractors  purchase  material. 
Owner  will  carry  out  masonry,  carpentry, 
roofing  and  plastering. 

Levis,  Que. 

J.  Gosselin,  St.  Georges  Ave.,  has  been 
awarded  the  general  contract  and  .will 
start  work  at  once  on  the  erection  of  a 
$0,000,  3-storey,  Scotish  brick  residence 
for  Arthur  Samson,  Bienville,  Que.  Ar- 
chitect, M.  Heliodore  Labergc,  Beauport, 
Que. 

Lindsay,  Ont. 

The  following  sub-contracts  have  been 
awarded  in  connection  with  the  erection 
of  four  frame  and  one  brick  residence  to 
be  erected  for  the  Lindsay  Woodworkers 
Ltd.,  Kent  Street,  at  a  cost  of  $11,000,  by 
the  general  contractor,  David  Sharpe, 
who  will  carry  out  the  carpentry  work: — 
Masonry,  Williams  Bros.;  plastering. 
Reeves  &  Way;  painting  and  glazing, 
W.  E.  Goodwin,  Wellington  St.;  plumb- 
ing, Morrison  Bros.;  heating,  Boxall  & 
Matthie;  electric  wiring.  Hydro  Electric 
Commission. 

London,  Ont. 

The  general  contract  for  the  erection 
of  a  $3,000,  1^  storey,  red  brick  resi- 
dence for  H.  Peacock,  134  Tecumseh 
Ave.,  -has  been  awarded  to  R.  Stinch- 
ombe,   18   Pipe   Line  Road. 

Montreal,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  14  residences  costing  $14,000  each  by 


J.  C.  Rancnurt,  510  Old  Orchard:— Ma- 
sonry, J.  Casianie,  675  Colonial  Ave.; 
roofing,  Joe.  Lamarche,  896  Drolet; 
plumbing  and  heating,  Wm.  Skear,  530 
St.  Antoine.  The  general  contractor  will 
carry  out  the  steel  work,  carpentry,  elec- 
trical work,  plastering  and  painting. 

Ottawa,  Ont. 

The  following  sub-contracts  have  been 
awarded  in  connection  with  the  erection 
of  four  residences  costing  $5,500  for  A. 
E.  Shaver,  45  Powell  St.: — Plumbing,  J. 
T.  Blythe,  Frank  St.;  heating,  J.  R.  Cam- 
eron, 488  Lewis  St.;  plastering,  T.  Pat- 
terson, 70  Rosedale.  Painting  will  prob- 
ably be  done  by  day  labor. 

The  plumbing  and  heating  contract  for 
the  $3,000,  2^  storey,  brick  veneer  resi- 
dence to  be  erected  by  W.  O.  Byrnes, 
379  Arlington  St.,  has  been  awarded  to 
J.  F.  Tapp,  36  Armstrong  Street. 

Outremont,  Que. 

T.  Bibeau,  613  De  Lanaudiere  St..  has 
been  awarded  the  plastering  contract  ni 
connection  with  the  erection  of  a  .'t'4."i,(i0(i 
four-storey  plastic  iirick  apartment  hou--c 
for  E.  W.  Barnes,  Montreal  West. 

Quebec,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  $7,000, 
3-storey,  frame  and  brick  residence  now 
in  course  of  erection  for  J.  P.  Coveney, 
28  Salaberry  St.,  who  will  do  the  ma- 
sonry and  carpentry: — Roofing,  E.  Fal- 
ardeau,  308  Queen  St.;  electrical  work, 
plumbing  and  heating,  John  T.  Quinn,  91 
St.  Patrick  St.;  plastering,  D.  Caron,  108 
Notre  Dame  Des  Anges. 

V.  Gauvin,  116  Fourth  St.,  has  been 
awarded  the  roofing,  electrical  work,  and 
plumbing  contracts  and  N.  Pelchat,  182 
Bayard  St.,  the  painting  contract  for  a 
$5,000,  2-storey  residence  to  be  erected 
for  A.  J.  Demeules,  63  Durocher  Street. 

The  plastering  contract  for  a  $5,000, 
3-storey,  brick  residence  to  be  erected 
by  F.  G.  Bernier,  Montmagny,  has  been 
awarded  to  F.  Crotea,  151  Kirouac  St. 

The  following  contracts  have  been 
awarded  by  P.  Ancil,  43  Bougainville 
Ave.,  in  connection  with  the  $5,000,  3- 
storey,  brick  residence  being  erected  for 
him: — Masonry  and  plastering.  Jos.  Ma- 
heaux,  38  St.  Malo  St.;  electrical  work, 
plumbing  and  heating,  Bryer  &  Belanger, 
5  d'Aiguillon  St.  Owner  will  carry  out 
the  carpentry. 

J.  E.  Boivin,  21  Eighth  Ave.,  Limoilou, 
has  been  awarded  the  general  contract 
for  the  erection  of  a  $3,000  residence  for 
J.  U.  Bisson,  749  St.  Valier  Street. 

Frs.  Lecere,  165  Arago  St.,  has  award- 
ed the  general  contract  for  the  erection 
of  a  $4,000  frame  and  brick  resicknre  to 
L.  H.  Peters  Ltd.,  10  Ste.  Angele  St. 

J.  B.  Verret  &  Son,  184  Third  Ave., 
Limoilou,  have  been  awarded  the  gen- 
eral contract  for  the  erection  of  a  $3,000, 
2-storey,  frame  and  brick  residence  for 
Benoit  Goulet,  122  Notre  Dame  des 
Anges. 

L.  D.  Morin,  111  Mountain  Hill,  lias 
awarded  the  general  contract  for  the 
erection  of  six  4-storey,  concrete  block 
residences,  to  cost  $27,000,  to  L.  A.  Rob- 
itaille,  1032  St.  Valier  St.,  who  will  do 
all  work  by  day  labor  and  buy  all  ma- 
terial. 

Windsor,  Ont. 

The  following  contracts  have  been  let 


in  connection  with  the  erection  of  ;» 
$4,500,  brick  residence  for  Henry  Green- 
berg,  45  Wyandotte  E.: — Carpentry  and 
roofing,  Barney  Mechanic,  102  Mercer 
St.;  electrical  work,  A.  J.  Bastien,  164 
Wyandotte  E.;  plumbing  and  heating, 
Windsor  Hardware  Co.,  69-71  Sandwich 
St.  E.  Masonry  and  plastering  by  day 
labor.    Painting  by  owner. 

S.  Buchanan  has  awarded  the  follow- 
ing contracts  in  connection  with  the 
erection  of  a  $6,000,  lyi  storey,  brick 
residence  which  he  will  erect  on  Sand- 
wich St.  W.: — Masonry  and  steel,  Ernest 
Hainsworth,  156  Goyeau  St.;  carpentry, 
Lambert  &  Braithwaite,  19  McEwan; 
roofing,  Windsor  Hardware  Co.,  Sand- 
wich St.  Contractors  will  buy  own  ma- 
terial. Architect,  J.  C.  Pennington,  La- 
belle  Bldg. 

D.  Daniels,  172  Moy  Street,  has  been 
awarded  the  general  contract  and  will 
carry  out  the  masonry,  carpentry,  roof- 
ing, electrical  work  and  plastering  and 
J.  E.  Hussey,  245  Wyandotte  E.,  has 
been  awarded  the  plumbing  contract,  in 
connection  with  the  erection  of  a  2- 
family  flat  to  cost  $4,000,  for  Vincent  St. 
Louis,  545  Campbell  Ave.,  Detroit,  Mich., 
who  will  buy  material. 

Power  Plants,  Electricity  and 
Telephones 

Edmonton,  Alta. 

The  City  Council  contemplate  tele- 
phone and  electric  light  extensions.  En- 
gineer, A.  W.  Haddow. 

Hamilton,  Ont. 

The  Bell  Telephone  Co.,  Head  Office 
Montreal,  will  call  tenders  shortly  for 
the  erection  of  a  $30,000,  2-storey,  brick 
sub-station  at  Dunsniore  and  Garfield 
Ave.  Clerk  of  Works,  T.  J.  McNab,  care 
of  Company,  Toronto. 

London,  Ont. 

The  Victoria  Hospital  Trust  are  con- 
sidering the  purchase  of  an  auxiliary  elec- 
tric lighting  system  and  want  to  get 
figures  at  once. 


Fires 

Brockville,  Ont. 

Fire  caused  considerable  loss  to  the 
Isolation  Hospital  owned  by  the  Hos- 
pital Board. 

Fraserville,  Que. 

College  owned  hy  the  School  Board. 
Loss  $15,000.    Will  rebuild. 

Kenora,  Ont. 

Church  owned  by  the  Zion  Methodist 
Church.  Pastor,  Rev.  R.  O.  Armstrong. 
Loss  about  $18,000. 

A  business  block  owned  by  Cardinal 
&  Co.,  Grocers,  loss  $4,000;  the  Hud- 
son Bay  Liquor  Co.,  loss  $li6,000;  the 
Strang  Liquor  Co.,  loss  $70,000. 

Oshawa,  Ont. 

Factory  owned  by  the  Oshawa  Interior 
Fittings  Works,  proprietor,  W.  ).  Trick. 
Total  loss  $75,000. 

Ste.  Rose,  Que. 

Sawmill  owned  bv  Cyr  &  Frcrcs.  Loss 
$15,000. 

Sarnia,  Ont. 

Hotel  owned  l)y  T.  H.  Crinnian,  care 

of  Belchambcr  Hotel.  Loss  $12,000.  Will 
remodel  building. 


4^ 

Stratford.  Ont. 

KfMiiciKc  i>w»cd  by  Eil.  Kliimiiaii, 
L  on.  -»,  Township  North  Easlhopo.  Loss 
$:t.om.  ■ 

St.  Thomas,  Ont. 

l-oiiiulry  o\viu-(l  t>v  Xorsvvortliy  v'v;  Co.. 
i-orner  Centre  ami  Mitcaltf  Stnets. 
Loss  about  $!.'0,0(H). 

Swift  Current.  Sask. 

t'ciitral  tclepbuiu-  l>uil<lm,i;.  owiumI  liy 
the  Town  Council.  I'lirk.  (u'orKO  IV  \i 
nott.    Loss,  $i::.mu>. 

Toronto,  Ont. 

Founilry  owncil  by  tlie  Oiiccu  C  il\ 
Founilry  Co..  Cherry  Street.  Total  loss, 
about  $10.">,000. 

Winnipeg,  Man. 

Warehouse  owned  by  the  Great  West 
Sathllerv  Company,  12  Market  E.  Esti- 
Miateil  loss,  $40,000. 


Miscellaneous 

Edmonton,  Aha. 

The  Scavenginj;  Deparlnu'iit,  City 
Council,  are  considering  the  purchase  of 
an  air  compressor. 

Montreal,  Que. 

W  .  1.  Miller  i'^  Co..  44  St.  George  St., 
are  in  the  market  for  second-hand  mach- 
inery as  follows: — I'.n.uines,  boilers,  mo- 
tors, sawmills,  planing  mills,  machine 
shops,  railroad  equipment,  etc. 

Quebec,  Que. 

Mr.  A.  Ci.  Nosworthy,  Architect,  111 
Mountain  Hill,  wishes  information  on  gas 
heating  and  water  filter  systems  for  sum- 
mer home  and  hotel. 

St.  John,  N.B. 

The  Public  Works  Department,  City 
Council,  have  awarded  the  Imperial  Oil 
Co..  .}-7  Nelson  Street,  the  general  con- 
tract for  supplying  asphalt  at  a  price 
of  $9,060. 

Toronto,  Ont. 

The  Geo.  B.  Meadows  Co.,  479  W'el- 
lington  W'.,  are  in  the  market  for  16- 
gaiige  steel  shears,  C  or  S  feet  wide. 


Incorporated  Companies 

Campbellford,  Ont. 

The  Kylestone  Cheese  &  Butter  Ltd., 
capital  .$4,000,  to  manufacture  cheese, 
butter,  etc. 

Haileybury,  Ont. 

The  Wright  Porcupine  Mines  Limited, 
capital  .$2,000,000,  has  been  incorporated 
to  develop  mining,  smelting,  etc. 

Lavallee,  Ont. 

The  Producers  Creamery  Co.,  Ltd., 
capital  .$.5,000,  to  manufacture  cheese,  but- 
ter, etc. 

Madoc,  Ont. 

The  Mineral  Products  Ltd.,  capital 
$100,000,  has  been  incorporated  to  engage 
in  general  mining  business. 

Morrisburg,  Ont. 

The  Dominion  Toilet  Brush  Co.,  Ltd., 
capital  $40,000,  has  been  incorporated  to 
manufacture  brushes,  powders,  etc. 

Mount  Elgin,  Ont. 

The  Mount  Elgin  Milk  Products  Ltd., 
capital  $10,000,  to  manufacture  cheese, 
butter  and  all  products  of  milk  and  cream. 

Niagara  Falls,  Ont. 

To  develop  gas  and  oil  wells,  the 
Hope  Exploration  Co.  of  Canada,  Ltd., 
capital  $100,000,  has  been  incorporated. 
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Orillia,  Ont. 

The  I'llectric  l'\nnuliit>  l.lii.,  caiiilal 
$aOO,000,  to  ircal  ore.  operale  foundry, 
etc. 

Thamesville,  Ont. 

The  ThamesN'ilie  (.'reamery  Co.,  Ltd., 
Capital  $10,000,  has  been  incorporated  to 
engage  in  gt'ncral  creamery  business. 

Toronto,  Ont. 

'i'he  Peun  Porcupine  Mining  Co.,  Ltd., 
capital  000.000,  has  been  incorporated 
to  engage  in  gcncTal  mining,  smelting, 
etc. 

Tile  Nation;il  i'iano  Co.,  Ltd.,  capital 
$1,000,000.  Temporary  office  care  of 
Cawthra  Mulock  Co.,  la  King  St.  J'".. 
Head  ollnce  will  be  located  at  ^.y.H>  Yongc 
.St.  when  alterations  now  being  made  are 
ciniipleted. 


Insurance  for  Employees 

■flu^  i<'all  River  (Mass.)  Electric  Com- 
pany has  estaljlislied  death  Ijcnefits  for 
its  employees.  The  family  or  other  de- 
l)endents  of  an  employee  receive  the  l)en- 
efit  in  case  of  (hath  of  tlie  employee 
from  accident,  and  also  in  case  of  death 
from  natural  causes.  The  system  has 
been  established  as  a  supplement  to 
workingiiien's  compensation  in  cases  ot 
death  from  accident,  and  goes  further  and 
provides  general  death  benefits  where 
ileatlis  icMilt  from  natural  causes,  of 
which  families  and  other  dependents  of 
all  emi)loj'ees  may  be  beneficiaries.  The 
amount  to  be  paid  is  equal  to  the  amount 
paid  to  the  deceased  employee  within 
the  12  months  immediately  preceding  his 
death,  provided  that  amount  .does  not 
exceed  $1,000,  which  is  to  be  the  maxi- 
mum limit  of  amount  paid.  This  rate  of 
benefit  is  for  employees  leaving  fami- 
lies or  others  who  have  been  dependent 
upon  them. 


Motor  Truck  with  Flanged  Wheels 
Draws  Flat-Car  Trailer 

Motor  trucks  equipped  with  steel 
flanged  wheels  for  operating  on  rails 
have  made  it  possible  and  practical  for 
railroads  and  construction  companies  to 
salvage  rails  on  abandoned  spur  lines  and 
in  construction  camps  where  heretofore 
the  cost  of  reclaiming  the  rails  by  other 
methods  was  exceedingly  high.  A  re- 
cent test  on  the  Chicago,  Burlington  & 
Quincy  Railroad  bespeaks  the  success  of 
the  trucks. 

The  Burlington  decided  to  salvage  the 
rails  on  the  abandoned  McLaughlin  lum- 
ber and  tie  road  connecting  the  station 
at  Nahant,.  in  the  Black  Hills  of  Mon- 
tana, with  the  forests  3.5  miles  to  the 
west.  The  contract  for  the  job  was 
awarded  to  the  Black  Hills  Transfer 
Company.  A  locomotive  could  not  be 
used  to  haul  the  rails,  because  the  for- 
est reserve  laws  require  oil  burners,  and 
only  wood  burners  were  available.  Fur- 
thermore, the  track  had  not  been  kept 
in  repair,  and  the  cost  of  putting  it  in 
shape  to  permit  the  use  of  a  heavy  loco- 
motive would  have  been  prohibitiv<'. 

The  contractors  finally  decided  to  try 
out  a  motor  truck.  An  order  was  placed 
with  the  White  Company  in  Cleveland 
for  a  standard  V/i-Um  truck,  which  was 
shipped  to  the  Burlington  railroad  shops 
at  Havelock,  Neb.  There  it  was  equip- 
ped with  a  set  of  steel  wheels  with 
flariges  for  operating  on  rails,  resliipped 
to  Nahant,  Mont.,  and  put  to  work. 
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During  the  first  month  the  truck  was 
in  service  it  covered  about  3,300  miles, 
averaging  108  miles  a  day.  By  the  use 
of  a  fiat  car  as  a  trailer,  13  tons  of  rails 
were  hauled  into  Nahant  each  trip.  The 
truck  made  two  round  trips  a  day,  climb- 
ing several  grades  as  steep  as  7  per  cent, 
on  second  and  third  gear  and  register- 
ing an  economy  record  of  better  than 
10  miles  to  a  gallon  of  gasoline.  After 
depositing  its  load  at  Nahant  the  truck 
made  the  ;37-mile  trip  to  the  forests  on' 
the  fourth  speed. 


Electrical  Saturation  Per  Square  Mile 

in  one  of  those  characteristic  addresses 
that  make  people  sit  up  and  think  hard, 
before  the  Illinois  Electric  Railway  As- 
sociation meeting  at  Chicago  on  Novem- 
ber 28th,  Mr.  Samuel  Insull,  president 
of  the  Commonwealth  Edison  Company, 
said  electrical  people  had  spent  energy, 
time  and  money  in  perfecting  econom- 
ical apparatus,  but  had  neglected  to  study 
the  conditions  of  production  and  supply 
through  which  great  economies  could  yet 
be  effected.  At  one  time,  less  electrical 
energy  per  capita  was  sold  in  Chicago 
than  in  any  other  large  community.  But 
as  the  result  of  intensive  methods  for 
taking  advantage  of  different  demands 
and  the  diversity  factors  of  all  classes 
of  business,  the  Commonwealth  Edison 
Company  now  supplies  more  energy  pei 
capita  than  any  other  company  in  the 
world  operating  on  steam  power.  Even' 
with  this  record  the  company  supplies 
only  about  one-third  of  the  possible  en- 
ergy consumption  in  Chicago. 

The  most  neglected  point  in  economic 
power  supply  is  the  study  of  conditions 
governing  the  use  of  electricity.  Too 
few  are  are  taking  advantage  of  every- 
thing" to  prevent  duplication  of  invest- 
ment. Too  little  attention  has  been  given 
by  most  people  to  the  seasonal  diversity 
that  exists,  and  there  has  not  been 
enough  marshalling  into  one  vast  sys- 
tem of  distribution  with  the  idea  of  pre- 
venting duplicate  investment  to  reduce 
the  average  over-all  cost  per  kilowatt- 
hour  of  supply. 

Engineers  are  working  out  a  map  of 
transmission  lines  of  Illinois  and  secur- 
ing as  far  as  possible  the  maximum  de- 
mands of  the  different  systems  and  tlie. 
times  at  which  these  maximums  occur  in 
order  to  determine  the  diversity  between 
the  various  systems.  It  is  not  the  idea 
that  energy  produced  in  the  Illinois  coal 
fields  can  be  used  on  the  northern  bor- 
der of  the  state,  but  if  all  electrical  pro- 
perties of  the  state  were  feeding  into 
one  vast  series  of  transmission  networks 
the  electrical  utilities  would  have  contri- 
buted to  the  conservation  of  the  re- 
sources of  the  state.  There  would  be  a 
wonderful  saving  in  investment  and  in 
operating  expense,  and  if  the  inter-con- 
nections were  extended  to  include  steam 
railroad  supply,  it  would  be  possible  to" 
effect  an  economy  that  cannot  even  be 
hoped  for  through  increasing  the  effici- 
ency of  generating  and  distribution  ap- 
paratus. 

Taking  such  steps  means  greater  ec- 
onomy of  capital,  low  costs,  and  low 
selling  price.  The  regulatorj^  bodies  at 
present  are  most  interested  in  low  sell- 
in.g  price.  Mr.  Insull  said  he  believed 
the  time  would  come  wdien  commissions 
would  be  interested  in  methods  of  dis- 
tribution to  the  same  extent  that  they 
are  now  interested  in  the  methods  of 
financing  public  utilitj^  properties. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


■•:t 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  RepresenUtlve :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 


Tenders  and  For  Sale  Department 


To  Contractors  and  Others 


At  limes  wc  are  in  a  posiiion  (o  fill  i  iisli  ohUts 
(or  piling  timber  from  our  stock  supply  ;il  l'"olt- 
yel.  north  oi  Sudbury. 

KASTEKN  l.ANOS  DEPAUTMENT, 
f  N  R  .  TORONTO.  7  IK 


Brick  Building 


LINDSAY,  ONT. 


>i .,  ,      u  i  will  be  received  up  to  noon  on 

March  I6th.  1917.  by  the  Water  Commissioners 
of  itir  Town  of  l.indsny  for  extensions  to  the  ex- 
isting pump  house  to  accominodate  new  pumps 
and  tiltcrs. 

Specifications  may  be  seen  and  full  information 
obtained  at  the  office  of  the  Engineers,  Kerry 
Jt  Chace,  Limited.  SrtO  Confederation  Life  Hiiild- 
iiig.  Toronto,  or  at  the  office  of  the  Water  Com- 
missioners, Town  Hall,  Lindsay. 

n.  RAY. 
Secretary.  Water  Commission, 

Lindsay,  Onl. 
KI•.UR^•  &-  CIL\CE,  LTD.,  Engineers, 

Confederation  Life  Huilding. 
Ill  ID  I'.    <int'>.  Out, 


Quebec  Harbor  Commission 


NOTICE 


Sealed  tenders,  addressed  to  the  undersigned, 
and  endorsed  "Tender  for  Storage  Annex,"  will 
be  received  at  the  Quebec  Harbour  Commission- 
ers' Office,  up  to  12  o'clock  noon,  of  March  12th 
next,  for  the  construction  and  delivery  in  com- 
plete working  order,  in  accordance  with  the  ex- 
hibited plans  and  specifications,  of  a  Grain"  Stor- 
age Annex  (of  about  1,000,000  bushels  capacity), 
to  the  Commissioners'  present  concrete  elevator 
No.  2. 

Plans  and  specifications  of  the  proposed  work 
may  be  seen  and  forms  of  tender  obtained  at  tlie 
Ilarbour  Engineer's  office,  Quebec,  between  the 
hours  of  10  o'clock  a.m.  and  5  o'clock  p.m.. 
every  week  day.  Each  tender  must  be  accom- 
panied by  an  accepted  bank  cheque  for  $2.5.000, 
made  payable  to  the  order  of  the  Chairman  of 
the  Quebec  Harbour  Commission;  the  amount  of 
this  cheque  will  be  forfeited  should  the  tenderer 
refuse  or  neglect  to  enter  into  a  contract  for  the 
construction  of  the  Annex  to  Grain  Elevator  No. 
2,  if  called  upon  to  do  so,  and  will  be  retained 
during  the  progress  of  the  work,  as  partial  se- 
curity for  its  due  fulfillment;  the  unsuccessful 
tenderers  will  have  their  cheques  returned. 

Xo  tender  will  be  Considered  unless  made  out 
on  the  forms  provided  by  the  Commission. 

The  Commissioners  do  not  bind  themselves  to 
accept  the  lowest  'or  any  tender. 

CHARLES  SMITH, 

.Secretary-Treasurer, 

f)-10  Quebec  Harbour  Commission. 


FOR  SALE 

Ten  miles  oi  52  lb,  relaying  rail  fitted  with 
Atlas  joints,  for  prompt  shipment.  For  particu- 
lars apply  to  John  J.  Gartshore,  58  Front  Street 
West,  Toronto.  9  12 


Concrete  Bridge 


Sealed  lenders  will  be  received  by  W.  W  Scott, 
.MoorefieUl.  ii])  lo  Saturday  noon,  March  17th,  for 
the  conslniclioii  of  a  -Ut-ii.  concrete  arch  truss 
liriilue  on  the  4tli  Concession  of  Marylioro. 

l"or   plans  and  other  information  apiily  to 

liOWMAN  &  CONNOR, 

;il  Queen  Street  West, 
111  III  Toronto,  Out. 


Tenders  for  Road  Oil 


.Sealed  tenders,  addressed  to  the  Chairman  of 
Hoard  of  Works,  City  Buildings,  St.  Catharines, 
will  be  received  up  to  12  o'clock  noon  of  Thurs- 
day, March  16th,  1917,  for  the  supply  of  approxi- 
mately 2ll,()()ll  cals.  (option  to  increase  to  40,000 
sals.)  of  40  per  cent,  .\splialtic  Road  Oil,  f.o  b. 
St.  Catharines.  Tenders  must  state  fields  from 
which  oil  will  be  supplied,  together  with  sainple 
analysis. 

The  lowest  or  any  tender  is  not  necessarily 
accepted. 

W.  P.  NEAR, 
m  iO  City  Engineer. 


Construction  of  Cribwork 
and  Concrete  Wall 

Scaled  tenders  will  be  received  up  to  12  o'clock 
nnoii,  Monday,  April  .2,  1917,  addressed  to  the 
(  hairinan  of  Toronto  Harbor  Commissioners,  50 
r>ay  Street,  Toronto,  Ontario,  and  marked  "Ten- 
ders  for   Harbor  Head   Walls  " 

All  information  may  be  obtained  by  applying 
to  the  above  address. 

Tenders  received  after  the  time  above  named 
will  not  be  considered. 

Tlie  Commissioners  reserve  tlie  right  to  reject 
any  or  all  tenders  received. 

E.  L.  COUSINS, 
10-1.'!  Chief  Engineer  and  Manager. 


Tenders  for 
Reinforced  Concrete 
Arch 

Township  of  Brantford 

Sealed  tenders,  clearly  endorsed  on  the  out- 
side "Tenders  for  Townsend  Arch,"  will  be  re- 
ceived by  the  Township  of  P)rantford  up  till 
noon,  Saturday,  March  10th,  1917 

The  site  of  the  proposed  sixty-five-foot  span 
reinforced  concrete  arch  is  over  Whiteman's 
Cicek,  on  the  side  road  between  lots  six  and 
seven.  Concession  four,  Township  of  P)rantford, 
and  about  one  and  one-half  miles  north  of  the 
Mt.  Vernon  station. 

Plans  and  specifications  may  be  seen  at  the 
office  of  Jackson  and  Lee,  No.  11,  Temple  liuild- 
ing,  Brantford. 

Tenders  must  be  arldressed  to  Mr.  Jas.  Smith, 
Clerk  of  Brantford  Township,   Brantford,  Ont. 

The  lowest  or  any  tender  not  necessarily 
accepted. 

JACKSON  &  LEE, 
10-10  Township  Engineers. 


For  Sale,  en  bloc 


Factory  equipped  to  turn  out  large  quantities  of 
Concrete  Sewer  Pipe,  Hollow  Blocks,  Bricks, 
(Eunices,  Friezes,  Ornamental  Blocks,  Vases, 
Floor,  Roof,  and  Ornamental  Tiles.  Wharf  equip- 
ped with  Electric  Crane  and  lights,  and  a  short 
tramway  with  branches  through  factory  and  yard. 
The  plant  cost  ■  $70,000 ;  will  be  sold  cheap,  in- 
cluding large  stock  of  aggregates  and  colors. 

The  plan  includes  two  patent  automatic  pipe 
machines,  one  for  pipe  15  in.  to  42  in.  in  diam- 
eter, lengtlis  41  inches;  and  one  for  pipe  4  in. 
to  12  in.  in  diameter,  lengths  40  in. ;  two  men  on 
each  machine  and  a  mixer  can  turn  out  100  to 
211(1  lengtlis  every  ten  hours,  according  to  the  sizes. 

F"or   iiarticulars   apply   to — 

S    C.  FOWLER,  Liquidator, 

No.  70  St.  Paul  Street, 
10-t.f.  Quebec,  Oue. 


SITUATIONS  WANTED 


EXPERIENCED    ASSISTANT  ENGINEER 

shortly  open  to  consider  oflfers.  Sales  office 
work,  tenders,  estimates,  specifications,  etc.; 
pumping  and  power  station  layouts;  expert  in 
water  and  high  pressure  steam  piping,  design  and 
costs.  Good  draughtsman.  Box  528,  Contract 
Record,  Toronto,  Ont.  9-10 


FOR  SALE 


One  150  h.p.  compound  tandem  Wheelock  Engine. 
One  SO  h.p.  single  Laurie  Engine.  - 

If  interested  a  price  will  be  quoted  F.O.B. 
cars.  The  above  is  in  first  class  condition.  Ap- 
ply H.  M.  Miller,  Secretary,  Water,  Light  and 
Heat  Commission,  St.   Marys,   Ont.  9-10 


BOILERS  FOR  SALE 

Two  low  pressure  30  H.P.  steel  boilers  com- 
plete with  mountings,  grates,  etc.  Have  been  in 
use  less  than  two  months.  Good  for  steam  or 
hot  water  heating  purposes.  Each  will  carry 
3,000  square  feet  of  steam  radiation.  Further 
particulars — MacM.  R.  &  D.,  4  Beaver  Hall  Sq., 
Montreal.  17-t.f. 


WANTED 


Screening  and  Crushing  Outfit 


Wanted  second-hand  gravel  screening  and  crush- 
ing outfit.  Capacity  80  cubic  yards  per  day. 
Box  534,  Contract  Record,  Toronto,  Ont.  10-10 


THE 

Canadian  Surety  Co. 

write* 

BONDS 

guaranteeing 

Performance  of  Contracts 

Head  Office,  26  Wellington  St.  E., 

TORONTO 

Broker*'  Bu*ine**  Solicited 
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M<'i(^e  in  Canadd 


Cedar  Strtil  South,  Kitcheiwr,  Ont.  Constructed 
nxjitk  Modified  Tar-oia  Modern  Fu-vement. 


A  hard  road  to  pave- 


THIS  is  one  of  those  streets  that 
make  a  paving  engineer  tear  his 
hair.  It  has  a  13  per  cent,  grade.  Build 
it  with ,  ordinary  plain  macadam  and  it 
will  wash  out  in  every  storm  and  look 
hke  the  bed  of  a  brook  inside  of  two 
years.  On  the  other  hand,  it  can't  be 
paved  with  brick  or  any  other  hard, 
smooth,  expensive  pavement  because  the 
grade  is  too  steep. 

We  are  fond  of  saying  that  there  is  a 
Tarvia  and  a  Tarvia  method  for  every 
macadam  street  problem,  and  we  had  the 
answer  to  this  one. 

Accordingly,  the  road  was  built  with 
Tarvia  by  one  of  our  standard  methods 
with  certain  special  modifications. 


That  was  in  1915. 

The  Tarvia  acted  as  a  powerful,  water- 
proof binder,  making  a  smooth,  automo- 
bile-proof surface,  which  sheds  water  like 
a  duck.  The  cost  was  not  much  more 
than  ordinary  macadam,  but  the  dura- 
bility will  be  five  or  ten  times  that  of 
ordinary  macadam  in  this  special  situa- 
tion. 

Tarvia  is  making  good  here,  and  we  know 
by  experience  that  it  will  continue  to  do 
so  for  years  to  come.  Preventing  wash- 
ing on  hilly  roads  is  one  of  the  very 
things  that  Tarvia  was  made  for.  Have 
you  a  road  problem?  Give  our  engineers 
a  chance  to  show  you  that  they  have 
solved  that  very  problem  in  a  dozeti 
other  places. 


Booklet  on  request.     Address  our  nearest  office. 


Special  Service  Department. 

This  company  lias  a  coips  of  trained  engineers  asking  by  anyone  interested. 

and  chemists  who  have  given  years  of  study  to  If  you  will  write  to  the  nearest  office  regarding 

modern  road  problems.  road   problertis   and   conditions   in   your  vicinity, 

The  advice  of   these   men   may   be   had  for  the  the  matter  will  have  prompt  attention. 


THE  PATERSON   MANUFACTURING    COMPANY,  LIMITED 

MONTREAL  TORONTO  WINNIPEG  VANCOUVER 

THE  C  ARRITTE-P  ATKRSON  MANUFACTURING  CO.,  LIMITED 

ST.  JOHN,  N.  B.  HALIFAX,  N.  S.  STDNBT,  N.  8. 
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National  Iron  Works 


LIMITED 


Head  Office.  Works  and  Docks  TORONTO 

CAST  IRON  PIPE 

Kvery  Si/e  for  Water,  Gas,  Culvert  or  Sewer, 
Carried  in  Stock  at 

MONTREAL  -  TORONTO  -   PORT  ARTHUR 

LAKE  OR  RAIL  SHIPMENTS 


BITUNAMEL 

Uniurpaued  for  waterproofing  foundationi  and  prcvaot- 
ing  nut  and  corrotion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wibofg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montr««l 


TORONTO 


Winnipag 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the   "Keith'*   Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        y^^te  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Of f ice :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  259-261  Stanley  St.,  Winnipeg.  Man. 
Messrs.  GORMAN,  GLANCE Y  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton,  Alta. 
Messrs.  ROBERT  HAMILTON  &  CO..  LTD.,  Bank  of  Ottawa 
Bldg.,  Vancouver,  B.  C. 


The  Herringbone  News  Bulletin 

The  price  of  metal  lath  has  gone  up  again. 

With  each  succeeding  advance  the  Herringbone 
covering  capacity  becomes  more  valuable.  A  yard 
of  IMl  covers  as  much  wall  as  one  and  a 

twelfth  yards  of  ordinary  metal  lath.  Formerly 
that  one-twelfth  yard  was  worth  a  trifle  over  a  cent. 
It's  worth  two  and  a  half  cents  now. 


COPPtR 
ALLOY 


costs  only  a  cent  a  yard  more  than  ordinary 


And  it's  COPPER  ALLOY,  too. 


Metal  Shingle  &  Siding  Co. 
Manufacturers 


Clarence  W.  Noble,  General  Sales  Agent, 
117  Sun  Life  Building,  Toronto 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 

MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  AH  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francises 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
nf  work. 

Send  us  your  blue  prints 
for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto   Montreal  Limited       Winnipeg  Calgary 


James  Thomson,  President. 


J.  G.  Allen.  Vice-President. 


James  A.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 


I^AST  I  RO  N  FI  PEf 


Flexible  and  Flange  Pipe, 

Special  Castings  and  all    kinds  3  inches  to  60  inches  diameter. 

of  Waterworks  Supplies.  for  Water,  Gas,  Culvert  and  Sewer 

HAMILTON,  ONT. 
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ORI^AMENTAL 

Concrete  Bonding 
Locker*  for  Clothe* 
Iron  Stairway* 

Enquiries  (ollclted. 

DA    WIRE    &  IRON 
GOODS  CO  ,  Hamilton 


1^  A  f  ¥   C  Relaying 

Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


Now  Ready — 

Bridges  and  Culverts 

Vol.  Ill  of  the  Serie* 

Reinforced  Concrete  Construction 


Sold  *eparatel]r 


By  G.  A.  Hool,  Associate  Professor  of  Structural 
Engineering,  University  of  Wisconsin. 

This  is  the  first  treatise  on  practical  design  and  construction  of 
bridges  and  culverts.  It  completes  this  remarkable  series.  You  prob- 
ably know  something  about  these  books — 

How  they  came  out  without  the  advantage  of  a  widely  known  name 
as  author. 

How  the  leading  civil  engineering  papers  hailed  them  as  the  ,best 
on  the  subject. 

How  they  were  at  once  recognized  as  the  most  useful  and  practical 

books  that  have  appeared. 

They  are  today  standard  among  engineers,  architects  and  con- 
tractors, as  well  as  in  colleges. 

Vol.  I — Fundamental  Principles.  254  pages,  6  x  9,  88 

illus.,  $2.50  net,  postpaid. 
Vol.  II — Retaining  Walls  and  BuiLdings,  675  pages, 

6x9,  412  illus.,  34  plates,  $5.00  net,  postpaid. 
VoL  III — Bridges  and  Culverts,  688  pages,  6x9,  over 

600  illus.,  41  plates,  $5.00  net,  postpaid. 

SEND  YOUR  ORDERS  TO 

Contract  Record  &  Engineering  Review 

347  Adelaide  St.  West,  TORONTO 


AR  LI  N  G 
TEAM 
PPL 


DARLING  BROTHERS 

i.i.muli)  ,^ 
ntineers  and  Manufacturers 
MONTREAL,  CA.NADA 


pronto  ar 


St.  John.  Calgary,' Vanco 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 

Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupline-PoslUvely  LEAK  PROOF. 

We  are  the  originators  of  the  BORED  OUT  Wood  Sleeve  Coupling. 

Write  for  Illustrated  Catalogrue. 

850  Hastings  St.  W.      VANCOUVER,  B.C. 


March 
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The  Highest  Standard 
of  QuaHty 

Wherever  "American"  Centrifugal 
pumps  have  come  m  competition  with 
others,  they  have  won  a  reputation  for 
quality  because  so  rigid  a  guar- 
antee is  placed  upon  them  that 
it  is  necessary  to  maintain  the 
highest  standard  in  the  design, 
material  and  workmanship  of 
their  construction. 

They  are  adapted  to  the  wid- 
est range  of  use,  because  they 
are  regularly  built  in  about  50 
styles,  in  addition  to  special 
styles  designed  for  unusual  re- 
quirements. 


Catalog  1352  describes  them. 
Write  for  your  copy. 

The 

American  Well  Works 

General  Office  and  Works: — 
AURORA,  ILL. 

Chicago  Office: — 

First  National  Bank  Building. 

Special  Canadian  Dealers 
R.  H.  Buchanan  &  Co.,  Montreal. 

Gorman,  Clancy  &  Grindley,  Ltd., 
Edmonton  and  Calgary. 
B.  C.  Equipment  Company, 
Vancouver,  B.  C. 


Laying  Standard  Steel-Tape- 
Armored  Cable  across  a  Street. 


A  50  Per  Cent.  Saving 

in  the  cost  of  installing 
underground  electric 
cables  is  worth  consider- 
ing these  days.  A  cable 
which  can  be  laid  directly 
in  a  trench  in  the  ground 
without  conduits  may 
solve  the  installation  pro- 
blem before  you. 

Standard 
Steel-Tape-Armored 
Cables 

are  designed  for  this  class 
of  service,  and  have  in 
many  cases  shown  a  50  per 
cent,  saving  in  installation 
cost  as  compared  with 
single  runs  of  lead-covered 
cables  laid  in  conduits. 
Write  for  Bulletin  680, 
which  gives  complete  in- 
formation. 


Standard  Underground  Cable  Co. 
of  Canada,  Limited 
Hamilton,  Ont. 


Montreal 


Hamilton 


Winnipeg 


Seattle 


HHHTT 


Three  American  Slioii  Ij^i u:i u m  1 1 1   i  imii)aiiy's  heat  treating  fur- 
naces insulated  with  Nonpareil  Insulating  Brick,  in  tlic  plant 
of  the  Detroit  Gear  and  Machine  Co.,  Detroit,  Mich. 


Nonpareil 
Insulating  Brick 

For  Furnaces,  Ovens,  Boiler 
Settings,  etc. 


Repeat  Orders  from 
Companies  that  Know 

A  repeat  order  is  evidence  that  a  material  has  made  good. 
This  is  especially  true  if  the  "repeats"  come  from  companies 
that  know  what  they  are  doing. 

When  concerns  like  American  Steel  &  Wire,  Bethlehem 
Steel,  Crucible  Steel,  Ford  Motor,  Atlas  Ball,  New  Departure 
Mfg.,  Macbeth-Evans,  American  Brass,  American  Malleable 
Iron,  Aluminum  Company  of  America,  Standard  Sanitary,  Reming- 
ton Arms,  General  Electric,  and  others  send  in  repeat  orders  for 
Nonpareil  Insulating  Brick  for  furnaces,  ovens,  boiler  settings,  etc., 
isn't  it  pretty  good  evidence  that  Nonpareil  Brick  have  made  good — 
that  they  are  a  paying  investment?  Companies  like  these  don't  make 
the  same  mistake  twice. 

Nonpareil  Insulating  Brick  are  a  good  investment  because  a  single 
4H-inch  course  built  in  the  walls,  arches,  bottoms,  and  doors  of  fur- 
naces, ovens,  boiler  settings,  etc.,  will  save  enough  fuel  in  a  year  to 
pay  for  the  cost  of  the  brick.   That's  a  return  of  100  per  cent. 

Literature  and  Sample  Brick  on  Request. 


Armstrong  Cork  &  Insulation  Co.,  Ltd.,  sos  mcgiu  Building,  Montreal,  Que. 

Also  manufacturers  of  Nonpareil  High  Pressure  Covcrinn  for  steam  lines;  Nonpareil  Cork  Covering  for  drinking  water  systems  and  cold  pipes 
generally;   Nonpari>i!  Cork  Machinery  Isolation  for  deadening  the  noise  of  pumps,  fans,  etc.;    Nonpareil   Corkboard  for  cold  storage  rooms;  and 

)Linotilc  for  floors  in  offices,  residences,  etc. 
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ELECTRIC  and  HAND  POWER  TRAVELING  CRANES 

Electric  Bucket  Cranes,  Mono^Rail  Hoists,  Power  Plant  Cranes, 
Jib  Cranes,  Dock  Cranes,  Railway  Cranes,  Derricks. 

Made  in  Canada — 

NORTHERN  CRANE  WORKS,  Ltd.,  WalkerviUe,  Ont. 


Boving  Hydraulic  &  Engineering 
Company,  Limited 


LINDSAY, 


ONTARIO 


OUR  LINDSAY  WORKS 


We  Manufacture 
Water  Wheels,     Hydraulic  Governors, 
Centrifugal  Pumps,       Mill  Machinery 
Fly- Wheels  (up  to  28  feet  dia.) 

Prompt  Shipment 
Prices  etc.,  on  request 


Water  Supply 

from 

Deep  Wells 

is  obtained  at  a  mini- 
mum cost  by  use  of  our 
deep  well  pumps. 


Write  for 

Bulletin  26 
explaining 
the  use  of 
Cook's 
Patent 
Brass  Tube 
Well 
Strainer 


A.  D.  COOK 

Lawrenceburg  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps. 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints.  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


Crushed  Rubble  Dimension 

CROOKSTON  QUARRIES 

Crushed  Stone — Clean,  tough  stone,  specially  suitable  for  concrete  mix  and  macadam  roads.  Although  we 
have  supplied  hundreds  of  cars  of  stone  to  Toronto,  Montreal  and  intervening  points  we  have  never  had  one 
car  rejected. 

Rubble  Stone — From  one  man  size  to  blocks  weighing  many  tons. 
Dimension  Stone — The  stone  that  has  stood  the  test  for  half  a  century. 

Capacity  500  tons  a  day  C.P.R.  and  G  T.R.  Connection*  Telephone  Madoc  2.  R  3 — 2 

ASK  US  FOR  QUOTATIONS 

QUINLAN  &  ROBERTSON,  Limited,  Crookston,  Ontario 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,  Office  North  Evenings,  North  2107 


DAKE  SINGLE  DRUM  HOISTS 


The  Dake  single  drum, 
double  geared  hoist,  is  the 
best  all-round  machine  for 
general  service.  Can  be  fur- 
nished with  clutch,  tight  or 
friction  drum.  All  parts  are 
most  substantially  built  so 
that  hoist  will  stand  twice 
the  load  of  its  rated  capa- 
city. Made  in  sizes  2  to  30 
horse  power.  Send  for  com- 
plete catalogue. 


DAKE  ENGINE  CO.,  Grand  Haven,  Mich.,  U.S.A. 

CANADIAN  AGENTS : 
Montreal,  Mussens,  Ltd.— Toronto,  A.  R.  Williams  Machinery  Co..  Ltd. 


Ideal  Surface  for  Macadam  Roads 

Macadam  roads  dust  on  the  surface  so  that  constant  repairs  and  attention  aie 
necessary.  Use  Fluxphalte.  It  binds  the  surface  perfectly  making  a  roadway 
like  asphalt  pavement.  Wears  for  years  longer  and  saves  great  expense  in 
low  upkeep  of  road.     Write  for  illustrated  booklet  and  further  particulars. 


PMi' 


©LB  CSMIM  MBITS  FOR 

&vn  OP  TEIK 


BlEiffl 


Canada  Iron  Foundries,  Limited 


CAST  I  ICON  PI  I% 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc^  Castinsrs 
of  all  kinds,  Noorins:  Bollards  for  both  Concrete  and  Wooden  Docks 


5s 


1"  1 1  !•    CO  i\  I  K  AC   I     \<  \:(  i)k  I) 
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Rush  Construction 

Means 

Carbic  Flare  Lights 

Speed  Up  Your  Construction  Work  by  the  Aid  of 
These  Powerful  Lights 

2000  Candle  Power  of  Pure  White  Light  WHEN  YOU  WANT  IT  and 

WHERE  YOU  WANT  IT 

No  Delays  -  Ws  on  the  Job  in  a  Minute 

Let  the  Carbic  Light  save  these  minutes  for  you 
Economy  in  Lighting  Means  Money  in  Your  Pocket 

A  Light  on  That  Big  Job  is  Free  for  the  Asking,     Do  Not 
Hesitate  to  Write  or  Wire  for  a  Light  Strictly  on 
Trial.    No  Obligation  to  You 

CARBIC  SHIPPED  PROMPTLY  if  you  desire  to  keep  the  Light 

JbSf  W.  L.  FOSTER 

8  Lombard  Street        -         TORONTO,  CANADA 

Western  Agents — Kelly  Powell,  Limited,  Winnipeg,  Man. 


Uarch  7,  1917 


THE   CONTRACT  RECORD 


59 


Works  at  Walkerville,  Ontario 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 

Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


VALVt-HYDRAliT  MANUFACTURERS 

WALKERVILLE,  ONT. 


The  Genuine 


"McSHANE" 

Straightway  Swinging 

CHECK  VALVE 


Sectional  View 


For  use  Upright 
or  Horizontally 

Always  ready  for  inspection 

T.  McAVITY  &  SONS 

Limited 

HARDWARE  AND  METAL  MERCHANTS 
BRASS  AND  IRON  FOUNDERS 

St.  John,  N.  B. 
CANADA 

MONTREAL  WINNIPEG 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

V  IMl'.N  1.   l.l.MF.  .\M>   l!KU  K 

Cement— arlivcred  in  5  barrel  lots,  $2.20  per  1>1>1. ; 
with  bass.  $2  60;  car  lots,  $1  70  on  the  track, 
with  I'Wks  .  $-.10. 

Lime— grey  44c,  white  60c  per  100  lbs.,  delivered 
in  not  less  thar.  1500  lb.  lots.  At  the  ware- 
house, while  45c.  grey  39c. 

Brick — No.  1  dry  pressed  red  brick  $17;  bulT. 
$17  (.o.b.  the  job;  No.  2,  $14;  common  red 
stock  brick,  $11  to  $14;  grey,  $U  to  %\2: 
wire-cut  brick  (or  foundation  work,  $9  on 
the  cars,  delivered  $10;  "Tapestry"  brick,  im- 
ported. $25  to  $35;  local  Rur,  $14;  sand-lime 
brick,  $7.60  f.o.b.  car  at  King  Edward  Siding; 
$6.60  (.o.b.  car  or  wagon  at  plant ;  $S..'50  de- 
livered on  job.  Paving  brick,  No.  1,  $18  per 
M.  (.o.b.  West  Toronto;  No.  2,  $14;  paving 
blocks.  No.  1,  $24  per  M. ;  No.  2,  $18.  Sun- 
Tex  (ace  brick,  $16  to  $20  per  M. ;  Dcnison 
interlocking  hollow  tile,  $00  per  M.  Lots 
over  100.000.  $55. 

Concrete  brick  —  Quotations  f.  o.  b.  Toronto  :  — 
Wiite  $52.  buff  $28,  grey  $27,  plain  pressed 
$17.  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 
Toronto  prices,  F.  O.  B.  Car: 
Crushed  stone— 2  in.,  $1.40;  1  in.,  $1.50;  H  in., 
$1.50;  rubble  stone,  in  car  lots,  $1.25  per  ton, 
(.o.b.  car. 

Sand — for  cement  or  brick  work,  85c  per  ton, 
f.o.b.  Toronto. 

Gravel —  I*it  run,  9.1c  per  ton  f.o.b.  Toronto; 
screened.  $1.05  to  $1.10  per  ton  f.o.b.  To- 
ronto. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices,  delivered. 

Hemlock— 2  x  4  in.  to  2  x  12  in..  12  and  14  ft.. 
$29;  10  and  16  ft..  .$31;  18  ft.,  $32;  No.  1 
hemlock  decking,  1x4  in.,  $27;  1x5  in., 
$.30;  1x6  in.,  $.32;  No.  2  hemlock  decking, 
$5  less  than  No.  1. 

Pine — 1  in.  x  4  in.  and  5  in.,  .$.30;"  1  in.  x  6  in.  to 
8  in.,  $.32;' 1  in.  x  10  in.,  $.35;  1  in.  x  12  in., 
$.30;  2  in  X  4  in.  to  2  in.  x  12  in.,  and  10  ft, 
to  16  ft.  long,  Norway  pine,  $.35  to  $42 ;  %  x 
6  to  10  in.  pine  shelving,  $45  to  .$48;  Vi  x  12 
in.  pine  shelving,  $50;  No.  1  pine  flooring, 
$42;  No.  1  spruce  flooring,  $35;  No.  1  pine 
V  or  beaded  sheeting.  $47;  No.  2  ditto,  $42; 
pine  trim,  4  in.  casing.  $2  per  100  ft.;  5  in. 
ditto.  $2.50;  8  in.  pine  base,  $3.25;  4  in.  pine 
window  stool,  $2.75. 

Shingles— XXX  B.  C.  shingles.  $4.25;  N.  B.  ex- 
tras. $4.25;  N.  B.  clears.  .$4;  No.  1  pine  lath, 
$C..'/i;  No.  2  pine  lath,  $6;  No.  1  spruce  lath, 
?.5..tO. 

Dimension  timber  (B.  C.  fir) — 10  x  14,  12  x  I'J, 
12  X  14,  14  X  14,  14  X  16,  $45;  10  x  16,  12  x 
16,  16  X  16.  14  X  18.  18  x  18,  20  x  20,  $46; 
12  X  18,  18  X  20,  $50 ;  10  x  IS,  12  x  20,  14  x 
20,  16  X  20,  $51.  These  prices  apply  to  32  ft. 
lengths;  32  to  35  ft.,  $1  to  $2  per  thousand 
extra;  36  to  40  ft.,  $2  to  $3  per  thousand 
e.^tra. 

STEEL  AND  IRON 

Steel  and  Iron  Bars— $4.00  to  $6.00  base;  twisted 
and  deformed,  $4.25  base. 

Shapes — Over  35  lbs.  per  yd.,  $5.00  per  100  lbs. ; 
under  35  lbs.  per  yd.  $4.25  per  100  lbs. 

Plates — 12  ins.  and  under,  $5.00  per  lOO  lbs. ;  over 
12  ins.  and  under  36  ins.,  $5.20  per  100  lbs. ; 
.36  ins.  and  over,  $5.40  per  100  lbs.  Tank  and 
boiler  plates — %  in.  and  over  and  under  36 
ins.,  $4.40;  36  ins.  and  over,  $4.90.  Gauge 
plates— Nos.  10,  12,  14,  $4.95  to  $5.20  per  100 
lbs.  Black  American  bessemer  plates — 28 
gauge,  $4.75  to  $4.95  per  100  lbs. 

Flats^7  in.  wide  and  under,  $4.25  per  100  lbs. 


Extras  1  lOc  pci  lb.  extra  for  cutting  to  lengtli, 
for  plate  less  tlian  14  in.  thick,  for  angles 
less  than  6  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  18,  20,  and  24  in. 
beams;  1/lOc  to  J<jc  per  lb.  extra  for  all 
Bethlehem  sections. 

Galvanized  iron— 28  gauge  $7.50  to  $8.00. 

Cast-iron  pipe — Standard  prices,  carload  lots, 
f.o.b.  Toronto :  4-in.  $38  per  net  ton ;  6-in. 
and  up  to  $37,  with  $1  extra  for  gas  pipe. 

SEVVEK  riPE 
Sewer  pipe — Toronto  prices  (wholesale),  with  dis- 
counts as  below,  f.o.b.  factory — 4  in.,  3()c  pci 
ft.;  6  in.,  45c;  8  in.,  70c ;  9  in.,  90c ;  10  in,, 
$1.05;  12  in,,  $1,35;  15  in,,  $1,80;  18  in,, 
$2-.'j0;  20  in,,  $3;  22  in,,  .$4;  24  in,,  .$4,50, 
Discounts — 4  in,  to  12  in,,  70  per  cent,;  15 
in,  to  IS  in.,  G5  per  cent,;  20  in,  to  24  in,,  60 
per  cent 

Tile  wall  coping — 8  or  9  in,  wall,  50c  per  ft,;  1:2 
in,  or  13  in,  wall,  75c  per  ft;  18  in,  wall, 
.'i!l,.')0  per  ft,  ;  carried  in  0,  12,  18,  and  24  m, 
lengths, 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $14,80  per  100  lbs. 
Boiled  linseed  oil— in  bbls,,  $1.18  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  bbls.,  $1.15  per  gal,;  red  lead, 
dry,  $15  per  100  lbs. ;  putty  in  bulk,  $4,50  per 
100  lbs,;   in   100-lb,   drums,  $4,85;   putty  in 
25   lb,   tins,   .$5,25  per   100   lbs.;    steel  sash 
putty  in  25-lb.  tins,  $5,75  per  100  lbs, ;  tur- 
pentine, in  bbls,.  Sic  per  Imp.  gal,,  based 
on  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2,30  steam  car  load  lots,  including  sacks 
Lime — Hydrated,  $15  per  ton;  lump,  $8. 
Brick — No,  1  pressed,  $18;  No.  2  pressed,  $15; 

Manganese  rustic,  $20;  buff  rustic,  $20;  red 

rustic.  No,  1,  $15;  red  rustic.  No.  2,  $13; 

buff  (smooth),  $21;  buff  (rough),  $20;  plastic 

$12.2.5, 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 
$45,  plain  pressed  $12  per  thousand,  all  f,o,b, 
Montreal  (C.  P,  R,  terminals). 

CONCRETE  SEWER  PIPE 

Straight  pipes  (per  foot)  ;  not  reinforced,  8-in. 
26c.  ;  9-in.  30c.  10-in,  34c ;  12-in.  40c ;  15-in, 
60c;  18-in.  74c,  Reinforced,  18-in.  90c;  21- 
in,  $1;  24-in,  $1,20;  30-in.  $1,60;  36-in.  $2,40; 
42-in.  $3;  48-in,  $4,20. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 
Crushed  Stone— 2  in.,  $1.40;  }i-in.  $1.65;  Vg-in., 

$1.75  per  ton,  delivered. 
Sand — 90c  per  ton,  car  load,  on  cars. 
Gravel— $1,20  per  ton  f,o,b,  cars. 

STEEL  AND  IRON 

Steel  angles — 3  in.  x  3  in.  and  up,  $4,50;  1  in, 
x  1  in.  x  in,,  25c  extra ;  J4  x  54  in, 
X  '/i  in.  50c  extra.  Boiler  plates — %  in- 
thick  and  tliicker,  $6,00,  Circular  plates  — 
Flange  quality,  36  in.  dimension  and  over, 
$0.35;  under  .36  in,  dimension,  $6,60.  Beani.s 
and  channels — Under  35  lbs,  per  yd,,  $5,00; 
35  lbs.  per  yd,  and  over,  $4,75;  f,o,b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$0,50;  28  gauge,  $6,00  per  100  sq,  feet,  subject 
to  change  without  notice.  Copper  bearing 
sheets — Keystone  black,  28  U.  S,  gauge,  $5. Oil 
per  ICO  lbs.  nominal, 

SEWER  PIPE 

Straight  pipe  (per  foot) — 4-in,,  25c,;  6-in,  40c.; 
8-in.,  55c;  9-in,,  70c;  10-in.,  80c;  12-in,,  $1 ; 
24-in,,  $3.25.  Bends,  each  75c,  $1,20,  $2,20, 
$2,80,  $3,20,  $4.00,  $13.     Double  collar,  75c, 


$1,20,  $2,20,  $2,80,  $3.20,  $4,00,  $13.  Single 
branch,  2  ft,,  $1,  $1,60,  $2,50,  $3.15,  $3,60, 
$4,50,  $16.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4.90,  $5.50,  $8,  $26.  Y.  Pipe, 
214  ft.,  $2,  $3,  $4.12,  $5,25,  $6,  $8,50,  $27,60, 
Syphon,  $2.25,  $3.60,  $6,60,  $8,40,  $9,60,  $15, 
(12-in,)  Buchan  trap  cesspools,  double  sy- 
phon, running  trap  and  hand-hole  trap,  $2,25, 
$3,60,  $6,00,  $8,40,  $9,60,  $15  (12-in,)  These 
prices  are  subject  to  a  discount  of  50  per 
cent,  for  less  than  car  load  lots  delivered,  and 
a  discount  of  from  62  per  cent,  to  70  per 
cent,  for  car  load  lots  f.o.b,  Montreal, 
SUNDRIES 

Hard  wall  plaster — $13  per  ton.  Plaster  of  Paris 
$2,65  per  bhl.  Rope— Best  Manilla,  29!^c 
basis  per  pound ;  British  Manilla,  25c  basis ; 
sisal  rope,  24c  basis;  lath  yarn,  24c,  Boiled 
linseed  oil — in  barrels,  $1,32  per  gal,  of  9  lbs. 
Raw  linseed  oil — in  barrels,  $1,35  Per  gal, 
nominal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5-bbl,  lots,  $2.60;  in  car 
load  lots,  $2.20.    Bags  10  cents  extra. 

Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.   1  dry  pressed,  red  and  buff,  $35; 
common  red  stock,  $25;  common  grey  stock, 
$12 ;  No,  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50, 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in,,  $2,50  per  yd,;  1-in,,  $2,75; 
M-in.,  $2,75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu,  yd. 

Gravel — Per  yard,  delivered,  $1,85. 

Crushed  Granite — VA  and  2-in.,  $2.65;  54-in.  and 
1-in,,  $2.90;  54-in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring— No.  2  red  pine,  4  in.,  $43;  6  in,,  $46; 
No,  3  red  pine,  4  in.,  $38;  '6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in,, 
$60;  4  in,  and  6  in,,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in,,  $45;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in,,  $33;  No,  2 
white  pine,  4  and  6  in,,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No,  5,  $24 

Dimension  Timber  (No,  1  pine,  spruce,  tamarac, 
fir  or  cedar)— S  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  x  10,  6  X  12,  8  X  12,  $39 ;  10  x  16,  12  x  16, 
16  X  16,  14  X  18,  16  X  18,  18  x  18,  20  x  20, 
$40;  6  X  14,  8  X  14,  12  x  18,  18  x  20,  $42;  6 
x  16,  6  X  IS,  6  X  20,  8  X  16,  8  x  IS,  8  x  20, 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43, 

Pine— 1-in,  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.  5j4-in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in,,  $7;  4-in.  pine  window  stool,  $7.50, 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3,50; 
No.  1  B.  C.  cedar  dimension,  $5,50;  hand- 
sawn,  $7, 

STEEL  AND  IRON 
Steel— Round   bars,   $3,35  per   100  lbs, ;  square 
twisted,  $4  per  100  lbs. ;  channels  and  angles, 
$4,25;  beams,  .$4;  plates,  $5  per  100  lbs. 
Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f,o,b,  Winnipeg,  $38  per  ton. 

/Continued  on  page  6?  )  - 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Wareheuce  Stock*  t 

SYDNEY.  N.  S. 
MONTREAL,  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM,  ONT. 


Sales  Office*  : 

SYDNEY.  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mill*  and  General 

Office* : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


POSTPONEMENT 
of  Expansion  un- 
til after  your  com- 
petitors have  expanded 
means  "Trailing,"  not 
"  Leading." 


Put  the  installation  of  your  plant  up  to  us— NOW 

The  Foundation  Co.,  Limited 


MONTREAL 


WINNIPEG 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(Continued  tioin  page  6U) 

SKWEK  IMPE 
icwcr  Pipe  Wholesale  piioes  (.o.l>.  \Viiii)ipcK. 
i>ci  it..  ^  in..  f>  cents;  4  in.,  11  cents;  0  in., 
16  cents;  6  in.,  ISV^  cents;  S  in.,  30  cents; 
W  in.,  35  cents;  10  in.,  40  cents;  12  in..  50 
cents;  15  in.,  76  cents;  IS  in.,  $1.00;  20  in., 
»150;  24  in  ,  $2.00. 

.Sl'NDRlKS 

Hard  Wall  Plaster— I'nsanded,  $i;i  pi  i  ion;  >iiiiil 
cd.  $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  I'raml.  .'f.'!.7.')  per 
bbL,  in  bags  $15.00. 

PAl.N'TS  .\M>  Ull.S 
Paints  and  Oiis — White  lead,  ground  in  oil,  $11.50 
per  IIX)  lbs. ;  boiled  linseed  oil,  in  bbls.,  98 
cents  |>cr  gal. ;  r.iw  linseed  oil,  in  bbls.,  05 
cents  per  gal. ;  dry  red  lead,  $10.00  per  100 
lbs. ;  putty  in  bulk,  $3.25  per  bbl. ;  putty  in 
25-lb.  tins,  $3.75;  turpentine,  in  bbls.,  SO 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per   gal.,  $3.10. 

VANGOUVIiR  RICES 

CEMENT.  MME.  .\ND  HRU  K 
Cement — Grey  Portland,  $2.45  per  bbl  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $32  per 
ton,  sacks  extra ;  fine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  $9.50  per  bbl. ; 
white  Portland  cement,  $2.45  per  bbl.  of  .350 
lbs.,  sacks  10c  extra,  f.o.b.  Voncouver. 

Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivered. 
Brick— Common  red  brick,  .?11.50  to  $13.00  f.o.l). 


warcliousc;  $10.50  to  $13.00  in  car  lots  f.o.b. 
Vancouver ;  pressed  red  brick,  $30  f.o.b.  wharf 
Vancouver ;  pressed  buff  brick  li!40  at  ware- 
house;  $33  in  car  lots;  tapestry  brick,  .$45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings; tire  brick,  $35  in  car  lots,  $40  in  ware- 
house; lire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVE). 
Sand — Urick  and  plaster  sand  $1.85  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $2.00  per  yard  delivered. 
Prices  of  stone  are  still  open. 

LUMBER  (BUILDING  MATERIAL- 
\'ancouvcr  prices  f.o.b.  mills : 

Timber  (B.  C.  fir — all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  X  IG  to  20,  8  X  20,  $13  to  $15  squares. 

Common  lir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14 ;  boards  and  shiplap,  $12 ;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  ,$25;  No.  1  XXX  B.  C.  shingles, 
.$2.10;   llr  lath,  $2. 

.STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 
Steel — (round  and  square  bars)  $3.25  base;  twist- 
ed and  deformed,  $3.25  base ;  structural  sec- 
lions,  $5.50  to  $G. 

Galvanized  iron — 28  gauge,  $0.50  per  100  lbs. 
Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 

$7.10  ,  5,  9  and  10  ft.  sheets,  $7.25  per  square. 

Black  steel  sheets,  24  gauge,  .$6.60  per  100 

lbs. 


Steel  angles — $5  to  $0  per  100  lbs.,  depending  on 
size,    quantity  and  specifications. 

Steel  channels,  beams — $5.50  to  $0  per  ItJU  lbs., 
depending  on  size,  quantity  and  speciiication>. 

Steel  plates— $0.50  to  $7. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices  f.o.b.  warehouse: 
4-in.,  12i^c.  per  ft.;  6-in.,  21c  ft.;  8-in.,  30c 
ft.;  10-in.,  40c  ft.;  12-in.,  50c  ft.;  15-in„ 
$1.05  ft.;  18-in.,  $1.25  ft;  20-in.,  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15.00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 

Hydrated  lime — $14.00  in  car  lots. 

Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 

Finishing  Plaster — $18.00  per  ton,  sacks  extra. 

Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,  Manilla,  full  coil,  16c  basis;  2nd  grade. 
14}/ic  basis;  sisal  rope,  12yic  basis. 

PAINTS  AND  OILS 
Mixed  Paint— Per  gal.  $2.75  to  $3.25. 
White  lead — (jroinid  in  oil,  $15.1)0  per  IIMJ  I'  s. 
Boiled  linseed  oil — In  bbls.,  $1.40  per  gal.  of  9 
lbs. 

Raw  linseed  oil — In  bbls.,  $1.38  per  gal.;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb. 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 


Marcli  r.  I'Ji: 
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BOOKS 

for  Engineers 
and  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

British  &  Forpien  Tiuilding  Stones,  by  John  Watson.  Pub- 
Hshed  in  1911  at  the  University  Press,  Cambridge,  Eng- 
land.   483  pages.     Price  50  cents. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published  in  1915 
by  McGraw-Hill  Book  Company.  190  pages,  illustrated. 
Price  $2.00. 

Concrete  Construction  for  Rural  Communities,  by  Roy  A. 
Seaton.  Published  in  1916  by  the  McGraw-Hill  Book  fo. 
223  pages,  illustrated;  price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  W.  Smith.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company.  279  pages, 
illustrated.     Price  $3.00. 

Construction  of  Roads  &  Pavements,  by  T.  R.  Agg,  C.  E. 
Published  in  1916  by  McGraw-Hill  Book  Company.  4.32 
pages,  illustrated.     Price  $3.00. 

Dams  &  Weirs,  by  W.  G.  Bligh.  Published  in  1915  by  the 
American  Technical  Society.  206  pages,  illustrated.  Price 
$1.50. 

History  of  Bridge  Engineering,  by  Henry  Grattan  Tyrrell, 
C.E.    480  pages,  illustrated.     Price  $5.00. 

Hydraulics,  by  Ernest  H.  Sprague,  with  worked  examples  and 
89  illustrations.  Published  by  Scott,  Greenwood  &  Son 
in  1914.     Price  $1.00. 

Irrigation  Practice  and  Engineering  (Volume  One),  by  B.  A. 
Etcheverry.  Published  in  1915  by  McGraw-Hill  Book 
Company.     213  pages,  illustrated.     Price  $2.00. 

Irrigation  Practice  &  Engineering  (Vol.  2),  by  B.  A.  Etche 
verry.  Published  in  1915  by  McGraw-Hill  Book  Com 
pany.    364  pages,  illustrated.    Price  $3.50. 

Irrigation  Practice  &  Engineering,  Volume  3,  by  B.  A.  Etche 
verry.  Published  in  1916  by  McGraw-Hill  Book  Company, 
438  pages,  illustrated.     Price  $4.00. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne.  Pub 
lished  in  1904  by  John  Wiley  .&  Sons.  1,116  pages,  illus 
trated.     Price  $1.50. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company  in 
1914.     143  pages,  illustrated.     Price  $1.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912  by 
Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Some  Considerations  Regarding  Cast  Iron  and  Steel  Pipes,  by 
John  Sharp.  Published  in  1914  by  Longmans,  Green  & 
Company.    142  pages,  illustrated.    Price  $1.50. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E.  Published 
by  Myron  C.  Clark  Publishing  Company  in  1913.  260 
pages,   illustrated.     Price  $2.00. 

Surveying  Manual — A  Manual  of  Field  and  Office  Methods  for 
Use  of  Students  in  Surveying,  by  William  D.  Pence,  C.E., 
and  Milo  S.  Ketchum,  C.E.  Published  in  1915  by  McGraw- 
Hill  Book  Co.    388  pages,  illustrated.     Price  $2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Published  in 
1915  by  McGraw-Hill  Book  Company.  265  pages,  illus- 
trated.    Price  $2.00. 

Water  Power  Engineering,  by  Daniel  W.  Mead,  2nd  edition. 
The  Theory,  Investigation  and  Development  of  Water 
Powers.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.   843  pages,  illustrated.     Price  $5.00. 

Waterworks  Engineering.  A  Practical  Treatise  on  the  Con- 
struction of  Waterworks  for  the  use  of  Engineers  and 
Students  of  Engineering,  by  Fred.  C.  Uren,  M.  Inst.  C. 
E.  I.  With  numerous  plates  and  186  illustrations.  Pub- 
lished by  Castle  Litho  Limited,  Bristol,  England,  in  1914. 
268  pages.     Pace  $3.00. 

Waterworks  Handbook,  by  Alfred  Douglas  Flinn,  Robert  Spurr 
Weston  and  Clinton  Lathrop  Bogert.  Published  in  1916  by 
McGraw-Hill  Book  Company.  824  pages,  illustrated.  Price 
$6.00. 

Contract  Record 

317  Adelaide  St.  West,  Toronto,  Ont 


CANADIAN 
CHICAGO  BRIDGE  &  IRON 


CO. 


Limited 
BRIDGEBURG.  ONTAJllO 
Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:— 
Bridgeburg,  Ontario.  130  Janet  Stroet 

Chicago,  Illinois,  2014  Old  Colonv  Bldg 
New  York,  N.  Y.,  30  Church  Street 


Built  for  C.  P.  R.  Montreal 


Shops:- 
Chicago,  111. 


Jreenville,  Pa. 


Goold,  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
Tanks  and 
Vats  for  all 
purposes 

Concrete 
Mixers 

Gas,  Gaso- 
line and 
Kerosene 
Engines 

Hoists 

Windmills 


Water  supply  outfits'  of  every 
description 

CORRESPONDENCE  SOLICITED 


"Galvaduct"  and  **Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manutacturert  under  Canadiaa  and  U.  S.  Letter!  Patent 

Toronto       •  Canada 
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Electrical 
Mechanical 

Directory  of 

Engineers 

Contractors ' 

Special 

Interests 

Chipman  &:  Power 

Civil  Eng^ineers 

TORONTO  WINNIPEG 

Willlt    Lhipman.      Geo.    H.  Power. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
—SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  BIdg.,  Toronto 


H.  J.  Griswold, 

Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office  and  Laboratories, 
318   Lagauchetiere  St.   West,  Montreal. 

BRANCH  OFFICES: 
24  Adelaide  Street  East,  Toronto. 
707  Union  Trust  Building,  Winnipeg. 

CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL,  SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND   INSPECTION  OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
REPORTS 

Represented  at  New  York,  Pittsburgh  and 
Chicago;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 

He.d  Office        MONTR F  AT 

•  nd   Main   Lmbor.torie.:    mUIl  I  RtHL. 

Branch    Offices    and    Laboratories — 
TORONTO,  WINNIPEG,  EDMONTON, 
VANCOUVER   and   NEW  GLASGOW 


HADDIN  &  MILES 

LIMITED 

(Formerly  The  John  Gait  EiiaineerlnB  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 


WINNIPEG 


CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

W.'iier  Supply  ;  Sewerage  and  Drainagre  ;  Water 
I'urification;  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and  Power  Plants. 
Reports,  Designs,  Supervision  of  Construction 
New  Birks  BIdg.  Telephone 
MONTREAL,  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  East,  -  TORONTO 


Robert  W.  Hunt, 
Tho».  C.  Irving,  Jr. 


Charlet  Warnock, 
Jai.  W.  Moflfat, 


Robert  W.  Hunt  &  Co. 

Limittd 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories : 
McGill  Building,      -  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 

T.  A.  Morrison&Co^«^§VTRTAL^*- 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
OFficeand  Workt-63  Esplanade  E,  TORONTO 

Phones— Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG..  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


Milton   Mersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipes  New  York 


PATFNTSJ  SECURED  or  our 

X  r»  A  MUl^  1  O      p££s  RETURNED 

Being  next  door  to  the  Patent  Office,  we 
have  personal  interviews  with  Examiners, 
thus  earlier  allowance  of  your  Patents.  We 
have  access  to  all  Records  and  solicit  the 
business  of  Manufacturers,  Engineers,  and 
others  who  realize  the  advisability  of  hav- 
ing their  Patent  business  transacted  by 
Experts       Send  for  our  Booklet,  etc. 

HAROLD  C.  SHIPMAN  &  CO. 
Reg.  Patent  Attorneys  Ottawa,  Canada 


Anglins  Limited 

Contracting  Engineers 

65  Victoria  St.  MONTREAL 


li 
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The  Maritime  Bridge 

Company,  Limited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


I  Beams 


22—1"  at  >^'A  lbs.— 50'  0" 
50—4"  at  9!/^  lbs— 50'  0" 
20 — 1"  at  10'^  lbs— 50'  0" 


Flange  Quality  Steel 
Circles 


10—36" 
7—48" 
1^4" 


X  7/16" 


Bars 


5—48"  X  7/16" 


20—  8"  X  ^"—30'  0" 
20—10"  X  54  "—30'  0" 
20—10"  X  5/16"— 30'  0" 
10—11"  X  5/10"— 20'  0" 


1—61" 

1—  64" 

2-  ^8" 


X  7/16" 
X  7/16" 
X  K" 


Channels 


Tees 


10-1" 

X 

1" 

X  1/8"— 25' 

0" 

19— IK" 

X 

VA" 

X  1/4"— 25' 

0" 

n-iK" 

X 

lA" 

X  1/4"— 30' 

0" 

7—2" 

X 

2" 

X  5/16'— 30' 

0" 

10—2'A" 

X 

2  A" 

X  3/8"— 31' 

0" 

4—3" 

X 

4" 

X  3/8"— 50' 

0" 

11-3/2" 

X 

4" 

X  3/8"— 50' 

0" 

17—4" 

X 

4" 

X  3/8"— 50' 

0" 

10^" 

X 

4" 

X  1/2"— 50' 

0" 

l—i'A" 

X 

SA" 

X  7/16"— 40' 

0" 

4—5" 

X 

3" 

X  1/2"— 50' 

0" 

9—5" 

X 

4" 

X  1/2"— 50' 

0" 

61—12" 

at  30  lbs 

—10'  1" 

70—15" 

at  33  lbs 

Zees 

—36'  1014 

4—2  11/16  X 

3  X 

3/8  —48' 

0" 

1—2  11/16  X 

3  X 

3/8  —  8' 

11" 

1^  X 

3  1/10  X 

1  4  —25' 

8" 

1/16  X 

3  1  N 

l>;-23' 

10" 

1^  1/8  X 

3  3  n; 

^  -11' 

5" 

1—4  1/16  X 

:;  1  \i\  X 

1  J  ---10' 

0' 

1—4  1/16  X 

:;  1  n; 

1  J  ^1' 

!J' 

1—4  1/16  \ 

::  1   ir,  ■ 

1  J  -11' 

4" 

7 — 5  \ 

:;  1  1 

r.  i(i— 60' 

0" 

1—5 

'    1  X 

5/16—15' 

1—5  1/10 

:  ;  r,  1  1  ,  . 

.■!'S  —50' 

O'l 

1—5 1/16  V 

:  :     1  1  . 

:;  s  —44' 

7" 

3—5 

1  1 

1  ■_■  -50' 

0" 

1—5 

;  1  1 

1  14' 

8" 

OHice  and  Plant,  NcW  GlaSgOW,  N.  S. 


ELEVATED 

STEEL  TANKS 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  in 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special  de- 
signs for  Municipal, 
Railway  and  Indus- 
trial service. 

Catalogue  No.  15 
sent  upon  request. 


Three  Rivert,  Quebec 
Wayagamack  Pulp  and  Paper 

Co.,  Ltd. 
60,000  gallons.     149  feet  to  top 
120,000     "         100  feet  to  top 


Pittsburgh-Des  Moines  Steel  Co 

Pittsburgh,  Pa.  New  York  City  Dallas.  Texas 

B46  Curry  I31dg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  BIdg. 
Havana,  Cuba  — Room  65,  Nova  Scotia  Bank  Bldgr. 
Canadian  Representatives:  F.  H.  Hopkins  &  Co.,  Montreal,  Que. 

Des-Moines  Bridge  and  Iron  Co. 

Des  Moines.  Iowa,  938  Tuttle  Street. 


Trades  and  Labour  Branch 


Department  of 


Findlay  G.  Macdiarmid, 
Minister  of  Public  Works 
and  Highways 


Public  Works 


W.  A.  Riddell,  M.A.,  Ph.  D., 
Superintendent 


The  Trades  and  Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes; 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP.  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 

The  following  regulations  are  of  importance  to  Contractors: 

STEAM  PIPING 

Drawings  and  specilications  of  all  high  pressure  steam  i)iiinig  must 
be  registered  and  approved  by  the  Steam  Boiler  Branch  before 
any  work  of  installation  is  commenced.  The  drawings  sub- 
mitted should  show  clearly  the  dimensions  and  layout  of  the 
main  steam  lines.  Full  particulars  should  be  given  as  to  the 
material  used  in  the  construction  of  the  piping,  and  all  valves 
and  other  fittings  used  in  connection  therewith  must  be  of 
approved  nial<<-. 

.\ny  (feviation  of  the  above  requirements  shall  be  deemed  a  violation 
of  the  .Steam  Boilers  Act. 

All  communications  in  this  connection  should  be  addressed  to  the 
Steam  Boiler  Branch,  Department  of  Public  Works,  1.5  Queen's 
Park,  Toronto. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:     1139  SHAW  STREET 
Main  Structural  Shop:  180  ft.  x  100  ft. 

Area  of  Grounds:  Tern  Acrei 

Capacity:  18,000  Torn  Aanually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES  : 

Offic*  and  Worki:  Hillcrcit  1614-161(-1«1« 
Privat*  •schangt  connactiiic  all  dapartmaata 
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TURNBULL 

Elevators 

For  every  service;  pas- 
senger, freight,  hand 
power,  dumb-waiters. 

Electric,  hydraulic  and 
and  belt  driven  for  any 
capacity,  speed  or  travel 
required. 

The 

TURNBULL  ELEVATOR 

Manufacturing  Company 

TORONTO,  ONTARIO 

714  Drummond  Building  -:-  MONTREAL 


Nova  Scotia  Steel  &  Coal  Company,  Ltd. 

Beg  To  Announce 

That  their  new  steam-hydraulic  forge  shop  is  now  in  opera- 
tion, as  also  is  their  recently  installed  "Harmet"  fluid  com- 
pression-plant. 

These  improvements  bring  ''Scotia's"  equipment  abreast 
of  the  best  foreign  forges. 

They  are  accordingly  open  to  supply  forgings  of  all  shapes 
and  sizes.  Made  of  ordinary  or  fluid  compressed  open- 
hearth  steel,  and  satisfying  the  most  severe  specifications. 

For  Prices  and  Particulars  Apply  to 

Head  Office  -  -  New  Glasgow,  N.  S. 


March  T. 


The  "LITTLE  DAVID"  Family 

are  friends  of  the  Contractor,  and  possess  sterlin*;  (lualities — endurance,  relia- 
bility, and  efficienc}'. 

Contractors  rel}'  on  these  friends  and  find  new  services  for  them  to  per- 
form almost  every  week  where  compressed  air  is  to  be  had. 

Here  are  some  of  the  tasks  that  are  beini;-  put  up  to 

"Little  David"  Drills 

apart  from  their  regular  work : 

Drivint)-  or  extracting  screw  spikes,  tiglitening  bolts,  operating  portable 
circular  saw  in  dismantling  old  buildings,  roughing  out  holes  in  floors  and  par- 
titions, operating  a  cement  gun,  cutting  out  bulkhead  sections_,  etc.,  etc. 

Some  meml)er  of  the  "LITTLE  DAVID"  family  may  be  able  to  save 
money  for  you.  If  you  have  something  to  be  done  which  could  be  shortened 
by  using  an  air  motor  of  this  kind,  we  shall  be  glad  to  advise  you  as  to  type, 
size,  and  prices. 

Bulletin  8407  contains  interesting  information,  and  may  suggest  something 
for  your  work.  Our  nearest  sales  office  will  mail  it  to  you  promptly  on  request. 

Canadian  IngersoU^Rand  Company,  Limited 

Commercial  Union  Bldg.,  Montreal,  Canada 

WORKS:   SHERBROOKE,  QUE. 
Sydney        Toronto        Cobalt        Timmins        Winnipeg        Nelson  Vancouver 
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DOMINION  Wire  Rope 

Repeat  orders  tell  their  own  story  — 

Use  our  WIRE  ROPE  on  any  job 

Its  DURABILITY  has  been  proved 
in  its  extensive  use 


The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL  TORONTO  WINNIPEG 


C.  H.  &  E." 

Contractor's  Equipment 

HOISTS— 

Either  Gasoline  Engine 
or  Electric  Motor  Driven 


MATERIAL  ELEVATORS 

Either  Single  or  Double  Cage 

MORTAR  MIXERS 


"MARION"  Shovek 

for  all  classes  of  work: 

^^Ransome^'  Concrete  Mixers 
"Andrews'^  Drill  and  Tool  Steel 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 
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GLASS  BENDERS 

TO  THE  TRADE 


THE  TORONTO  PLATE  GLASS 
IMPORTING  COMPANY  u„,x.o 

GLASS   IMPORTERS   AND  MANUFACTURERS 

91-113   DON   ROADWAY,  TORONTO 


Industrial  Buildings  Number 
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CONCRETE 

The  Fire  Barrier 


Another  incident  added  to  the  long  list  of  Concrete 
triumphs. 

Another  fire,  stopped  by  Concrete 

This  time  the  record  is  of  especial  interest,  because  the 
fire  was  one  that  swept  the  factories  of  a  world-re- 
nowned genius. 

The  great  Edison  is  subject,  like  the  rest  of  us,  to 
human  weaknesses.  Appreciative  though  he  is  of  the 
many  advantages  of  Concrete,  he  nevertheless  failed 
to  have  all  his  factory  buildings  at  Orange,  New  Jersey, 
built  of  the  material  he  knew  full  well  to  be  the  only 
safe  barrier  against  fire. 

In  rebuilding  his  burned  buildings  he  will  assuredly  use 
Concrete.    He  knew  before  in  theory  that  where  ordinary 


buildings  succumb  to  the  fire  demon.  Concrete  defies 
the  flames.  Now  practical  experience  has  driven  home 
that  great  truth.  The  Concrete  building  shown  in  the 
picture  was  the  one  that  stopped  the  fire. 

Must  others  wait  until  they  actually  have  a  fire,  before 
acting  on  the  knowledge  that  Concrete  is  the  greatest 
of  all  fire  protection? 

Why  cannot  we  profit  by  the  experience  of  others — and 
build  our  buildings  of  the  only  material  that  eflfectually 
blocks  the  flames? 

If  you  would  have  before  you  the  full  story  of  Concrete 
and  its  success  from  other  standpoints,  as  well  as  from 
the  fire-protection  one — consult 


Canada  Cement  Company 

5  Herald  Bldg. 


L'mited 


Montreal 


CONCRETE   FOR  PERMANENCE" 


M  S  2=  IS  : 


March  14. 
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OU  can  pin  your  faith  to  Domin- 


JL  ion  Rubber  System  products. 
Their  qualities  are  of  the  kind  that 
give  absolute  satisfaction.  We  stand 
back  of  them  with  a  warranty  that 
they  are  free  from  imperfections  in 
workmanship.  That  protects  you 
and  your  clients  and  ensures  their 
good  will  which  is  the  best  argument 
for  bigger  business  and  increased 
profits. 


Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office :  Montreal,  P.  Q. 


For  every  need  in  rubber 
write  our  nearest  branch. 


Branches  at  Halifax,  St.  John,  Quebec,  Ottawa,  Toronto, 
Hamilton,  Brantford,  London,  Kitchener.  North  Bay,  Fort 
William,  Winnipeg,  Brandon,  Regina,  Saskatoon,  Edmonton, 
Calgary,  Vancouver  and  Victoria. 
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"BEATTY" 

Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years*  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 


Work  of  this  kind  calls  for    ependability— "Beatty"  Hoists  furnish  it. 


H.  E.  PLANT  1790  St.  James  Street,  Montreal,  Que. 

K  LEONARD  &  SONS  St.  John,  N.  B. 


-Agknts- 


ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

KELLY-POWELL  LTD  McArthur  Bldg.  V^lnnipep,  Man. 


LONDON 


ELEVATED  DRUM 


Paving  Mixer 


The  Elevated 
Drum  allows  a 
great  descent 
for  the  concrete. 
Provides  for  a 
rapid  and  uni- 
form delivery. 


Forward  Loader  and  Rear  Dis- 
charge take  up  little  room  on 
the  roadway. 

Traction  Drive.  Moves 
anywhere  with  its  own  power. 

The  Rotary  Distributing  Chute 
turns  in  a  complete  half  circle,  also 
opens  up  at  different  points.  The  con- 
crete is  distributed  to  any  part  of  the 
road.  No  wheeling.  No  sihovel- 
ling  of  concrete. 

ONE-THIRD  LESS  MEN  REQUIRED.  A  BETTER  JOB.  We  guarantee  that  this  Machine  will  deliver  Con- 
crete on  a  roadway  at  a  saving  of  I  0  per  cent  over  any  other  type  of  Machine.  Full  particulars  on  request.  Send  for 
Catalogue  No.  I  A. 

We  have  twenty-three  different  sizes  and  styles  of  Mixers. 
Also  a  full  line  of  Concrete  Machinery  and  Cement  Working  Tools. 

LONDON  CONCRETE  MACHINERY  CO.,  LIMITED 

Dept.  7,  LONDON,  ONTARIO 
World's  Largest  Manufacturers  of  Concrete  Machinery 


R.  R.  Power,  Halifax,  N.S.  Rene  Talbot,  Quebec,  Que. 

The  Foss  &  Hill  Machinery  Company,  Montreal,  Que. 
The  General  Supply  Company  of  Canada,  Ottawa,  Ont. 


AGENCIES 


The  General  Supply  Company  of  Canada,  Toronto,  Ont. 
The  General  Supply  Company  of  Canada,  Winnipeg,  Man. 
The  B.  C.  Equipment  Company,  Vancouver,  B.C. 
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John  V.  Gray  Construction  Co. 

Limited 

625  Confederation  Life  BIdg.,  Toronto 
GENERAL  CONTRACTORS  for  Buildings 

Contracts  carried  out  during  the  year  1916: 
For  Scythes  &  Company,  Limited,  at  Toronto 

Additional  storey  on  main  Factory  Building. 

For  the  Riordon  Pulp  &  Paper  Company,  Limited,  at  Merritton,  Ont. 

Moultoii  Juigineering  Corporation,  I'ortland,  Mc,  Architects  and  Engineers. 

3-storey  REINFORCED  CONCRETE  Bleach  &  Brine  Building. 
1-storey  REINFORCED  CONCRETE  Cell  Room. 

Additions  and  Alterations  to  old  Buildings  for  Power  House,  Evaporator 

Room  and  Salt  and  Lime  Storage  Building. 
1-storey  and  Basement  BRICK  and  REINFORCED  CONCRETE  Screen 

House. 

For  Harris  Abattoir  Company,  Limited,  West  Toronto 

D.  I.  Davis  &  Company,  Architects  and  Engineers,  Chicago,  111. 
Extensive  alterations  and  additions  to  Abattoir  Building. 
Addition  to  Office  Building. 

For  Canadian  National  Carbon  Company,  Limited,  at  Toronto 

Cnrry  &  Sparling,  Architects  and  Engineers,  Toronto. 
3-storey  REINFORCED  CONCRETE  Factory  Building. 
1-storey  REINFORCED  CONCRETE  Factory  Building. 
1-storey  STEEL  FRAME  and  GALVANIZED  IRON  covered  Factory  Build- 
ing. 

For  The  Canadian  Fairbanks-Morse  Company,  Limited,  at  Toronto 

T.  Pringk"  &  Son,  Architects  and  I'.ngineers,  Toronto. 

1-  storey  BRICK  and  MILL  construction  (with  saw-tooth  roof)  addition  to 
Foundry  Building. 

2  1-storey  Additions  to  Main  Tractor  Building. 

2-  storey  BRICK  and  MILL  construction  Storage  Building. 
1-storey  Addition  to  Time  Office. 

For  Imperial  Munitions  Board,  at  Toronto 

FRAME  and  GALVANIZED  IRON  covered  Storage  Building. 

For  Gunn's  Limited,  at  West  Toronto 

R.  W.  Ferry,  Architect,  Toronto. 
BRICK  Garage. 

If  you  want  good  honest  work, 

If  you  want  your  work  done  by  experienced  practical  men, 
If  you  want  it  done  expeditiously, 

If  you  want  the  service  that  spell.s  satisfaction,  g-et  in  touch  with  us. 

YOUR   ENQUIRIES    WILL   RECEIVE  PROMPT  PERSONAL  ATTENTION 
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AU  Compreiiora 

C«n.    Inger»oll  Rand  (."o..  Ltd. 

Alum 

IMIlons  IJmiled 

Aluminium 

Spiclmaiui  Agencies  Kcgd. 

Air  Holm 

Canadian  Ingeraoll-Rand  Co. 
Northern  Crane  Works 

Architectural  Iron  Works 

Canada  Wiie  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Architectural  Terra  Cotta 

Toronto  Plate  Glass  Inip'tg.  Co. 

Ash  Hoists 

Gillis  &  Geoghegan 

Asphalt 

Asphalt  &  Supply  Company 

Auto  Cranes 

Byers  Machine  Co.,  John  F. 

Blast  Hole  Drills 

Hopkins  &  Co.,  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 
Can.  Ingersoll-Rand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McUougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boiler  Inspection 

Irades  and   Labor  Branch,  De- 
partment of  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 

Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
iJesMoines  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 

Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 

Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheels 
Steel  Co.  of  Canada  Limited 


Casements 

Trussed  Concrete  Steel  Co. 

Cedar 

B.  C.  Lumber  Commissioner. 

Cement 

Alfred  Rogers,  Limited 
Britnell  &  Company 
Canada  Cement  Company 
Kogers  Supply  Company 

Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement  Gun 

Cement  Gun  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co. 
Patcrson  Mfg.  Company 

Centrifugal  Pumps 

lioving  Hydraulic  &  Engineering 

Company 
Canadian  IngersoU  Rand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 

Armstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone' Block  &  Machine  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Mussens  Limited 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

Foundation  Company 

Gray  Construction  Co.,  Jolin  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

Sturtevant  Co.  of  Can.,  Ltd.,  li.  F. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Pedlar  People  Limited 

Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  11. 
Northern  Crane  Works 

Crushed  Stone  and  Granite 

Canada  Crushed  Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Hagersville  Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 

Crushers  (Stone  and  Rock) 
London  Concrete  Machinery  Co. 
Mussens  Limited 

Culverts 

Canada  Iron  Ingot  Company 
Pedlar  People 

Cutting  and  Welding  Plants 
Prest-O-Lite   Company,  Inc. 

Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and  Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern   Crane  Works 

Douglas  Fir 

B.  C.  Lumber  Commissioner 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  IngersoU  Rand  Co. 
Hopkins  &  Company,  F.  H. 

Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 

Dump  Cars,  Wheels,  etc. 
Hopkins  &  Corripany,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 

Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 


Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Light  Systems 
Lister  &  Company,  R.  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 


Electrical  Specialties 

Spielmann  Agencies  Regd. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Northern  Crane  Works 
Turnbull  Elevator  Company 

Engines 

Canadian  Blower  and  Forge  Co 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
Lister  &  Company,  R.  A. 
McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 

Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Foundation  Company 
Haddin'&  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 

Heller  &  Brightly 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can..  Ltd.,  B.  F. 

Ferro-Concrete  Chimneys 
Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  8) 
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Concrete  Reinforcement  Bars 


Plain  Round  or  Square,  Twisted  Square 


Rail  Carbon  Steel 

Guaranteed  to  conform  to  the  Standard  Specifications  of  American  Society 

for  Testing  Materials 

BARS  BENT  TO  SHAPE  FOR  BEAMS,  STIRRUPS,  Etc. 


New  Harbor  Commissioners  Elevator  No.  1,  Montreal,  J.  S.  Metcalf  Co.,  Ltd. 

Reinforced  Concrete  Construction,  Montreal, 

Capacity  4,000,000  Bushels.  Designers  and  Constructing  Engineers. 

BURLINGTON  STEEL  BARS  were  used  for  Concrete  Reinforcement  in  this  Eleva- 
tor. The  steel  consisted  of  Rounds  and  Square  Twisted  Bars  s  in.  up  to  1  %  in.,  and 
was  made  from  our  high  elastic  Limit  RAIL  CARBON  STEEL. 

PROMPT  SHIPMENT 

Burlington  Steel  Company,  Ltd. 

HAMILTON  -  -  -  CANADA 


s 
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Ftoorins  Mitrruls 

Arnntiong  Cork  Company 

Pud  Economiiers 

Sturtfv*iit  Co   of  Can  .  Ltd.,  H.  F. 

Porte* 

Canadian  Blower  and  Forge,  Co. 
Sheldons  Limited 

Gas  Enginei 

Goold.  Shapley  \  Miiir  l"o. 
l.ialer  &  Company,  K.  A. 

Gasoline  Engines 

Bo%-ing  Hydraulic  &  Engineering 

Company 
Goold.  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Ontario  Wind  Engine  &  Pump 

Company 


Glass 

Luxfer  Prism  Company 

Toronto  Plate  Glass  Imp'tg  Co. 

Governors 

Roving  Hydraulic  &  Engineering 
Company 

Hammer  Drills 

Canadian  IngersoU  Rand  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Heat  Insulating  Materials 

Armstrong  Cork  Company 


High  Pressure  Pipe  Lines 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Hoists,  Electric 

Northern  Crane  Works 

Hoisting  Apparatus 
Bcatty  Sr  Sons,  M. 
Can.idian  IngersoU  Rand  Co. 
Gillis  it  GeoghcRan 
Goold,  Shapley       Muiv  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  ITcnlhorn 
Mussens  T.imitcd 
Northern  Crane  Works 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 


Hydrants 

Canada  Iron  Foundries 
Gartshore-Thompson  Pipe 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 


Co. 


Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 
National  Steel  Car  Co. 


Interior  Finish  and  Doors 

Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 
Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 
Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 

Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Lubricators 

Lyman  Tube  &  Supply  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 


Motor  Trucks 

National  Steel  Car  Company 

Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 

Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co. 

Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Paints  and  Varnishes 

Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 

Patents 

Shipman,  Harold  C. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  &  Wood) 
Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore'  Thomson  Pipe  Co. 
National  Iron  Works 

Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


Put  a  Byers  Auto-Crane 

on  the  job  this  Spring  and  cut 
out  that  expensive  hand  labor 

NO  MATTER  WHAT  YOUR  WORK  MAY  BE- 
Car  Loading  or  Unloading, 

Barge  Loading  or  Unloading, 

Excavating  or  Material  Rehandling, 
Pile-Driving  or  Derrick  Work — 

it  will  surely  pay  you  to  investigate 
this  wonderful  machine  before  you 
start  your  work. 
Handles  a  half-yard  bucket  on  a  30  ft.  boom. 
WRITE  FOR  BULLETIN  1007. 


F.  H.  Hopkins  &  Co. 

Montreal  —  Toronto 

Canadian  Distributors 


THE  JOHN  F.  BYERS 

MACHINE  CO. 

390  Sycamore  St. 
RAVENNA,  OHIO,  U.S.A. 


March  14,  1917 
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(lualttg 

THE  leader  in  every  industry,  to  maintain  his  lead  must 
safeguard  the  quality  of  his  products. — Rigid  inspection 
and  careful  supervision  are  important  factors. — To  products 
of  iron  and  steel  this  principle  applies  with  tremendous 
force. —  It  means  safety,  security  and  stability. —  We  safe- 
guard the  quality  of  our  products,  believing  quality  will  be 
recognized  long  after  the  price  is  forgotten. 


OUR  customers  must  be  served.  One  of  the  dominating 
factors  in  any  successful  business  is  Service. —  We 
succeed  only  through  the  good  will  and  good  wish  of  the 
people  we  serve. — This  thought  permeates  our  entire  Organ- 
ization, from  the  President  down. — Our  employees  feel  the 
sense  of  responsibility  this  principle  implies  ;  and  each  one 
directs  his  efforts  to  maintain  the  high  standard  of  service 
we  aim  to  render. 


THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON        -        -  MONTREAL 
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Pencil*  (Lead) 

American  Lead  Pencil  Company 

Pcrlocated  Metals 
Canada  Wire  &  Iron  Goods  Co. 

Pile  Driving  Machinery 
BeattY  &  Sons.  M. 
('anaciian  Ingersoll  Rai,,!  *  o 
Hopkins  &  Company,  K.  11. 
Marsh  it  llcnthorn,  Limited 

Pipe  Fittings  and  Flanges 
Pittsburgh   Valve,  Foundry 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  II. 

Planing  Mill  Exhausters 

Canadian  lUower  and  Forge  Co. 

Sheldons  Limited 

Sturlcvant  Co.  of  Can.,  Ltd.,  B.  F. 

Plaster 

Brilnell  &  Company 

Plug  Drillers 

Canadian  Ingersoll  Rand  Co. 

Pneumatic  Machinery 

Canadian  IngersoU-Rand  Co. 

Power  Engines 

Roving  Hydraulic  &  Engineering 

Company 
Inglis  Company,  John 


Pumps  and  Pumpingi  Machinery 
American  Well  Woiks 
Ueatty  &  Sons,  M. 
Boving  Hydraulic  &  Engiiiccrinu 

I'onipany 
l"ai\adian  Slower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Cook,  A.  n. 
Harling  Hros. 

Hopkins      Company,  F.  II. 
I  nulls  Company,  John 
McDougall  Caledonian  Iron  Wks. 
(Inlario   Wind   Engine    &  Pump 

Company 
Walerous  Engine  Works  Co. 


Quarry  Machinery 

Canadian  Ingcrsoll  Rand  Co. 
llojikins       Company,  F.  H. 


Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
Dominion  Iron  &  Wrecking  Co. 
Gartshore,  John  J. 
Hopkins   &   Company,   F.  H. 


Reinforcements,  Concrete  &  Steel 

Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
PcHlar  People  Limited 
Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 


Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Koad  Machinery 

Hopkins  &  Company,  F.  II. 
Watcroiis  Engine  Works  Co. 

Roofing  Material 

r.r;iiil  fcird   KudIuih   (  'onipany 
Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 

Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Scrap  Iron 

Dominion  Iron  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 

Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 

Shingles 

B.  C.  Lumber  Commissioner 

Shovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  LI. 


Spruce 

B.  C.  Lumber  Commissioner 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar.  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 

Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Sheldons  Limited 


Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continued  on  page  14) 


Crushed  Stone  for  Macadam  Roads 


Macadam  Roads 
must  be  built 
of  a 

TOUGH 
STONE 

that  will  cement 
WE  HAVE  IT. 


The  Hagersville  Contracting  Company,  Limited 

HAGERSVILLE,  ONT. 
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RpJinhilitv         -  Sewice 

SAND 

rFMFNT 

Ro| 

^ers  Supply  Co.,  Ltd. 

28  King  St.  West,  TORONTO 

MAIN  4519 

ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections  are  a  specialty 
with  us.   We  also  manufacture  culvert  pipes,  inverts,  flue  linings,  stove  linings, 
fire  bricks,  locomotive  blocks,  guUey  traps,  range  bricks,  cupola  linings,  wall  • 
coping  and  all  kinds  of  vitrified  and  fire  clay  goods.    Prompt  shipments  on  all 
goods. 

Vitrified  Hollow  Building  Blocks 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :   St.  Johns.  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,   P.  Q. 
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SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


FOR  SALE 


1—85  ton  Marion  Steam  Shovel 
1 -Model  60  " 
1    Model  50  " 
1- Model  31  " 

5  Porter  Dinkeys  25  ton  Standard 
Gauge 

60  K.  &  J.  6  yard  Dump  Cars 


W.  FRASER 


83  Craig  St.  West 

MONTREAL 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF   CANADA,  LIMITED 

WALKERVILLE,  ONTARIO 

Branch  Offices  at 

Montreal      -      Toronto      -  Winnipeg 

Live  Agents  wanted  in  every  town  in  the  country. 


Dealers  in 


Scrap  Iron,  Steel 
and  Metals 


Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices : 


Transportation  Bldg.,  MONTREAL 


Quebec 


St.  John  N.B. 


Marcli  U,  1917 
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DENISON 

Interlocking  Tile 


The  William  Davies  Abattoir,  Toronto. 

Denison  Interlocking  Tile  was  used  in  the  construction  of  this  large 
abattoir.     This  material  was  used  because  of  its  great  insulating 
"  value,  its  fireproofness,  and  its  strength. 

For  every  class  of  industrial  building  there  are  no  materials  to  com- 
pare with  Denison  Interlocking  Hollow  Tile. 

Our  Engineering  Department  is  at  your  service. 

Prices  and  particulars  on  application. 

Sun  Brick  Company,  Limited 

Toronto  Street       -       Toronto,  Ont. 
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Sic<l 

BurtlKiitor.    >'.rc'.    ^  v'ir.l'au> 
I^minion  Iron  &  Wrecking  (.  0, 
Hopkins  &  Company,  F.  II. 
Steel  (."oinpiny  of  Can  ,  I.td. 


Stc«l  Bars 

Burlington  Steel  Company 
Hopkins  &  Companv,  F.  H. 
Steel  Company  of  Canada,  Ltd. 


StctI  Pip« 

Can.  Ctiicago  Bridge  &  Iron  Wks. 

Steel  Plate  Construction 

Waterous  Engine  Works  Co. 


Stone 

Brilnell  &  Company 
Hagersville  Contracting  Co. 
Rogers  Supply  Company 
Sackvtlle  Freestone  Company 


Structural  Iron  and  Steel 
Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
nesMoines  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittshurgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 
Iron  Works 


Surveyors'  Instruments 

Heller  &  Brightly 


Swinging  Gears 

Uake  Engine  Company 

Tanks  and  Steel  Pipes 

(."an.  Cliii-ago  liiidge  &  Iron  Co. 
CiouM,  Sliaplcy  &  Muir  Co. 
liittlis,  John 

Manitoba  Bridge  &   Iron  Works 
Maish  &  Ilenthorn 
McOougall  Caledonian  Iron  Wks. 
Mackinnon.   Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 

Telescopic  Hoists 

Black  Building  Supply  Company 
Ciillis  &  (Icoghegan 

Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 

Tractors 

Lister  &  Company,  R.  A. 

Turnbuckles 

Canadian   Billings   &  Spencer 
Limited 


Valves 

Canada  Iron  Foundries 
Gartshore-Thomson  Pipe  Co, 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Dunlop  Tire  &  Rubber  Co, 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co, 
Slieldons  Limited 
Stiirtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 


Wagons 

'riflin  Wason  Company. 

Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson  Mfg.  Company 


Water  Softeners  and  Filters 

Manitoba  Bridge. &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H, 


Water  Turbines 

■Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest-O-Lite  Company,  Inc. 

Welding  and  Cutting  Plants 
Prest-O-Lite    Company,  Inc. 

Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford    Wheelbarrow  Co. 


White  Lead 

Carter  White  Lead  Company 


Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 


Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 

Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


I 

Mueller  Tapping  Machine 


BY  an  entirely  new  feature,  found  only  in  our  machine 
you  can  tap  water  mains  under  pressure  with  very  little 
exertion.  We  have  sold  hundreds  of  these  machines 
to  corporations  and  private  companies  all  over  Canada  and 
every  machine  has  given  the  best  satisfaction.  We  might 
refer  you  to  users  in  your  part  of  the  country,  if  you  are  in- 
terested. 

We  also  make  a  complete  line  of  waterworks,  gas 
works,  and  plumbing  brass  goods.  All  tested  under  200, 
lbs.  hydraulic  pressure  and  fully  guaranteed. 


H.  Mueller  Mfg.  Co.,  Limited 

SARNIA  -  -  -  -  -  ONTARIO 
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ARCHITECTS 
w  CONTPL^CTORS 


"C'diisnl"  Transits  and  Levels  are  made  in  Canada,  and  are  specially  designed  for  use  under  Can- 
adian climatic  conditions.  They  have  already  merited  the  personal  approval  of  many  of  Canada's  most 
prominent  engineers  and  university  professors. 

Our  reputation  and  our  experience  of  more  than  a  quarter  century  in  scientific  and  optical  in- 
strument construction  ensures  an  instrument  not  only  correct  in  design  but  also  perfect  in  materials 
and  cfMistruction. 

We  specialize  on  Architects'  and  Contractors'  Levels. 


CONSOL  ARCHITECTS'  LEVELS 

Architects'  Wye  Level,  with  erecting  eye- 
piece and  horizontal  circle   $  45.00 

Architects"  Convertible  Wye  Level  and 
Transit,  erecting  eye-piece  with  hori- 
zontal circle   $  58.00 

Architects'  and  Builders'  Dumpy  Level, 

with  erecting  eye-piece   |  35.00 

CONSOL  TRANSITS 

5^  "  Transit,  erecting  eye-piece  $210.00 

by^"  Transit,  inverting  eye-piece   200.00 

CONSOL  SURVEYORS'  LEVELS 

14"  Dumpy  Level,  erecting  eye-piece  $100.00 

14"  Dumpy  Level,  inverting  eye-piece..  ,.  90.00 

16"  Wye  Level,  erecting  eye-piece   115.00 

16"  Wye  Level,  inverting  eye-piece   110.00 

18"  Wye  Level,  erecting  eye-piece   120.00 

18"  Wye  Level,  inverting  eye-piece   115.00 

CONSOL  FARM  LEVELS 

12 '  Farm  or  Drainage  Level,  erecting  eye- 
piece  $  25.00 


DI7D  A  ID  Q  *°  TRANSITS,  LEVELS, 
IxHil  ENGINEERING  INSTRUMENTS 

We  can  repair  any  make  of  instrument  c[uickly;  replace  any  jjart ;  adjust  and  test 
the  accuracy  of  your  instrument — at  a  rea^;onal)le  price. 

We  can  save  you  the  dul}-  and  customs  delays  on  repairs,  and  afford  you  a  Re-"  • 
])air  .Service  unsurpassed  on  the  continent. 

Let  us  put  your  old  instrument  in  repair  before  the  opening  of  spring  construction. 


Consolidated  Optical  Co.,  Limited 

Instrument  Makers  to  the  Canadian  and  British  Militias 

400  Richmond  St.  West  ....  TORONTO 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Al.rani  Cement  Tool  Company   IS 

American  Lead  Pencil  Company  .  7(> 
American  Well  Works 

Anjjlins  Limited  

Armstrong  Cork  Company 

Asbestos  Mfg.  Company    l- 

Asphalt  and  Supply  Coini>  >"y 

Ault  &  WiborK  Company   T'' 

Baines  &  Peckovcr 

Barber.  Frank  

Beath.  W.  D   ~" 

Beatty  &  Sons,  Limited,  M   ^ 

B.  C.  Government  

Black  BuildinK  Supply  Company  . . . 

Blair  C  ompany.  B  '■   

Boving  Hydraulic   ami  iMiKiiucriiii; 

Company  

Brantford  Rooting  Company  

Britncll  Company.  Limited    SI 

Burlington  Steel  Company    ' 

Byers  Machine  Company.  John  F.  ..  s 

Canada  Cement  Company   2 

Canada  Crushed  Stone  Corporation 

Canada  Ingot  Iron  Co   18 

Canada  Iron  Foundries,  Limited  ...  81 
Canada  Wire  and  Iron  Goods  Co.  . . 

Canadian  Billings  &  Spencer  

Canadian  Blower  and  Forge  Co.  ...  79 
Canadian  Chicago  Bridge  and  Iron 

C "ompany  . .  .  ,   87 

Canadian  Consolidated  Rubber  Co..  3 

Canadian  Equipment  Co   26 

Canadian  Hart  Accumulator  Co.  ...  18 
Canadian   Ingersoll-Rand  Company. 
Canadian    Inspection    anil  Testing 

Laboratories   S8 

Canadian  Ottice  School  Furniture  Co. 

Canadian  Pipe  Company,  Ltd   77 

Canadian  Surety  Company   71 

Carey  Company,  Philip  

Carter  White  Lead   91 

Cast  Stone  Block  and  Machine  Co.  90 

Cement  Gun  Company   85 

Chipman  &  Power  ...   88 

Conduits  Company,  Ltd   87 

Consolidated  Optical  Co   15 

Cook,  A.  D  

Crushed  Stone.  Ltd   77 

Dake  Engine  Company   81 

Darling  Brothers  

Dennis  Wire  and  Iron  Company  . . . 
DesMoines  Bridge  and  Iron  Works  89 

Dillons  Limited  

Dominion  Concrete  Company   79 


Ooiiiiiiion    I'.ngincciiiiL;  and  Inspec- 
tion Company   S8 

nominion  Iron  ami  Slccl  Company.  S,') 

Dominion  Iron  and  W'rci'king  Co.  ..  i;3 

Dominion  I'ainl  Works   24 

Dominion  .Sewer  I'ipc  Company  ...  12 

Dominion  Wire  Rope  Company  ....  92 

l)nnU)p  Tire  and  Rul)bcr  C'ompany  ..  78 


lixcelsior  Slate  Company  

Kxcter  Manufacturing  Company  .  .  . 
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Foster,  W.  L   80 

Foundation  Company   23 

Eraser,  W   12 

Gartshore,  John  j   83 

Gartshore-Thonipson  I'ipe  and  Foun- 
dry Company   75 

(ient  Company   

(iillis  &  Geoghegan  

Goold,  Shapley  &  Muir  Company  .  .  87 

Gray  Construction  Co.,  John  V   5 

Haddin  &  Miles   88 

Hagersville  Contracting  Company..  10 

Hamilton  Bridge  Works  Co   30 

Hamilton  &  Toronto  Sewer  Pipe  Co. 

Heller  &  Brightly   18 

Hopkins  &  Co.,  F.  H   93 

Hunt  &  Company,  Robert  W   88 

Ideal  Concrete  Machinery  Company  83 

Inglis  Company,  John   73 


Kerr  Engine  Company,  Ltd. 


83 


i.ea,  R.  S.  &  W,  S   88 

Lister,  R.  A   7G 

London  Concrete  Machinery  Co   4 

London  &  Lancashire  Life  Ins.  Co.  88 

Luxfer  Prism  Company   

Lyman  Tube  and  Supply  Company  83 

MacKinnon  Holmes  &  Co  .  . .  82 

Manitoba  Bridge  Works  Company.  32 

Maritime  Bridge  Works  Company  . .  89 

Marsh  &  Henthorn,  Limited   75 

McAvity  &  Sons,  T  

McDougall  Caledonian  Iron  Works 

Company   86 

McFarlane  Douglas  Co   37 

McGregor  &  Mclntyre   89 

Meaford  Wheelbarrow  Company  ...  79 

Miller  &  Co.,  George  M  

Milton  Hersey  Company   88 

Montgomery  Faultless  Hose  Reel  Co.  35 


Morrison  &  Co.,  T.  A   88 

Mueller  Manufacturing  Company,  H.  14, 

Mussens  Limited   77 

National  Iron  Works   70 

Neptune  Meter  Company   75 

Noble,  Clarence  W  

Northern  Crane  Works  

Nova  Scotia  Steel  and  Coal  Company 

Office  Specialty  Co.  .■   23 

Ormsby  Company,  .\.  B   32 

Ontario  Sewer  Pipe  Company   ' 

Ontario  Wind  Engine  and  Pump  Co.  75 


Pacific  Coast  Pipe  Company  

Paterson  Manufacturing  Company  . 

Pedlar  People  

Pittsburgh-DesMoines  Steel  Co.  . .  , 

Pontifex,  Bryan  

Power  &  Son  

Prest-O-Lite  Company  . .  .   


83 


35 
89 


91 


Quinlan  &  Robertson 


Reid  &  Brown  Structural  Steel  and 

Iron  Works   88 

Rogers  &  Company,  F  

Rogers  Supply  Company   11 

Sheldons  Liiiiited  

Sheppard  &  Son,  Jas   28 

Spielmann  .\gencies   77 

Shipman  &  Co.,  Harold  C   88 

Standard  Clay  Products  Limited  ...  11 
Standard  Underground  Cable  Co.  of 

Canada   83 

Stark  Rolling  Mill  Company  

Steel  Company  of  Canada,  Ltd   9 

Sturtevant  Co,  of  Canada,  Ltd.,  B.  F. 
Sun  Brick  Company   13 

Thomson  Bros   88 

Tiffin  Wagon  Company  

Toronto  Plate  Glass  Importing  Co.  1 
Trades  and  Labour  Branch  Depart- 
ment of  Public  Works   89 

Trussed  Concrete  Steel  Company  . .  12 
Turnbull  Elevator  Company  


Unit  Construction  Co. 


39 


Vancouver  Wood  Pipe  and  Tank  Co. 

Waterous  Engine  Works  Company.. 

Wells  &  Gray,  Limited   

Wettlaufer  Brothers   31 

Wynne-Roberts.  R.  0   88 


Our  advertisers  represent  the  most  pro^essive  manufacturers  and  dealers.  Make 
your  purchises  of  them.   Give  your  business  to  the  man  who  is  enterprise 
ini  enough  to  spend  money  and  time  to  ^et  in  touch  with  you. 
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Workmen's  cottages  roofed  with  Asbestos,  belonging  to  the  Montreal  Cotton  Co.  at  Valleyfield,  Quebec. 
It  became  necessary  to  replace  the  original  roofing  and  permanent  "Asbestoslate"  was  chosen. 

ASBESTOS — 

The  Permanent  Building  Material 

When  you  are  going  over  the  figures  for  buildings,  you  want,  most  of  all,  to  specify  material  that  will  require 
the  least  amount  of  attention.    In  short,  you  want  to  obviate  REPAIRS — use  "Asbestoslate"  Shingles. 


With  "Asbestoslate"  you  con- 
struct a  roof  or  side  wall  that  is 
weatherproof,  will  not  admit  rain 
or  moisture,  cannot  burn  or  carry 
fire  and  is  not  affected  by  sudden 
changes  of  weather.  You  pro- 
vide a  roof  that  will  practically 
last  forever  without  repairs  or 
patches.  A  roof  that  will  never 
require  paint. 


Besides  all  these  desirable  quali- 
ties, the  use  of  Asbestos  allows 
a  decorative  treatment  unsurpass- 
ed. You  get  strength  without 
bulk,  permanence  without  ex- 
pense, and  beauty  as  well  as 
economy. 


Made  in  Canada 


We  have  some  interesting  illustrations  showing  Asbestos  used   in  many  types  of  buildings. 
Write  us  today  for  complete  information. 

ASBESTOS  MANUFACTURING  COMPANY 

Dept.  C.  R.  Suite  808-809  Drummond  Building 

Montreal,  Que. 


ilBwill 


Also  headquarters  for  Asbestos  Building  Lumber,  "Linabestos"  Wallboard,  Papers,  Millboards, 
Pipe  Coverings,  Cements,  Fibres,  Cloths,  Yarns,  Tapes,  Gloves,  Gaskets.  &c.,  &c. 


In 
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One  Man 
Standing 

can — in   the   same   limo — 
,  '  surface  as  nuicli  ccniorctv 

_^  as  live  nuMi  on  tlu-ir  knees, 

.111(1  (1(1  il  heller,  if  he  uses 

ABRAM 
Long  Handled  Tools 

lluiiilrrtU  ol  tiliiitlicrs  who  use  Aliram  Tools  will  prove  lliis  to 
*i>u.    The  secret  is  the  Abrnm  IJouble  Action  Device. 

Write  today  for  our  catalog  describiiiK  this  exclusive  feature  ami 
>liowini;  the  Abrain  complete  line. 

ABRAM  CEMENT  TOOL  COMPANY 

46-48  Oueletto  Avenue  WINDSOR,  ONT. 


How  Do  You  Buy  a  Transit? 

By  Precedent — "The  kinci  the  old 
company  Used,"  or  by  the  "hit  and 
niiss"  method? 

Why  not  investigate  all  the  good  in- 
struments? 

H&B  Transits  and  Levels 

"  Mathematically  Precise" 

Are  rigid,  of  lightest  practical  construction. 
Accurate.  Satisfactorily  retains  adjustment! 
under  Iiard  service.  Designed  and  offered  by 
life  time  specialists  in  the  manufacture  of 
surveying  and  engineering  instruments. 

Write  for  Catalogue  novy 

1120  Spring  Garden  Street 
PHILADELPHIA,  PA.,  "Since  1870" 


HELLER  &  BRIGHTLY, 


Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 


JFY*OfT  wonderful  rust-resisting  power  is  the  secret  of  the  continent-wide  use  of  this  ma- 

terial for  important  construction,  public  and  private.  This  enduring  quality  is  possible 
only  because  "Armco"  Iron  is  never  less  than  99.84%  pure  iron,  and  is  uniform  in 
texture,  having  almost  perfect  physical  evenness. 

Armco  Iron  Culverts  (Corrugated) 

Made  in  Canada  by 

r.     .  ^    I?     ^    CANADA   INGOT   IRON   COMPANY,  LIMITED 

M\.GStStS    rCllSr  GUELPH  WINNIPEG  CALGARY 
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Structural  Slate 


We  are  equipped  to  quote 
attractive   prices   and  supply 

promptly  slate  blackboards 

and  structural  slate  for  every 
purpose. 

Our  slate  is  non-combusti- 
ble, durable,  non  -  absorbing, 
makinor  it  the  ideal  material  for 
a  variety  of  uses. 

Prices  and  estimates  on 
your  plans  and  specifications 
will  be  furnished  upon  request. 

This  firm  has  been  estab- 
lished since  1  885  and  is  in  a 
position  to  offer  the  best  service 
as  well  as  the  best  slate. 

WRITE  us 

Slate  Blackboards 

The  Excelsior  Slate  Co. 

Office— Post-office  Building 

Pen  Argyi,  Pa. 


Steps 

Risers 

Platforms 

Floor  Tile 

Wainscoting 

Base 

Urinals 

Shower-Stalls 

W.C.  Partitions 

Switchboards 

Vats 

Sink  Tops 
Fire  Boards 
Interior  Trim 
Roofing  Slate 
Etc.,  Etc. 
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Cut  Your 


Handling  Costs 

I'loin  20%  to  80%  of  the  cost  of  production  in  every  manufacturer's  plant  is 
charg"eable  to  the  handling  of  raw  materials,  goods  in  process  and  finished 
product. 

If  you  are  hoisting  or  moving  any  material  by  hand  that  could  be  moved  by 
a  niAchine,  \ou  are  losing  profits. 

To    indicate    the    wide    range   of  usefulness  of  Beath   Equipment,   note  the 
following  : 

The  Steel  Company  of  Canada  Hamilton 

Beath  Overhead  Runway  handles  Billets  to  Furnaces  and 
all  finished  stock  at  Belleville  Mills.  Installing  similar 
equipment  at  Ontario  Works,  Hamilton.  ' 

The  Canadian  Allis-Chalmers  Co.  Toronto 

Beath  Special  Trolley  Hoists  for  munition  work  in  Brass 
Cartridge  Case  Department. 

British  Forgings  Limited  Toronto 

Beath  Trolleys  ajid  Overhead  Runways  in  forge  and  ma- 
chine shop  handle  Billets,  Bars,  and  Forgings. 

The  St.  Lawrence  Sugar  Co.  Montreal 

Beath  Overhead  Runway  handling  filters  and  charcoal. 

Jacques  Davey  Coal  Co.  Toronto 

Beath  Electric  Hoist  unloads  coal  and  places  in  hoppers 
at  cost  of  one  and  one-half  cents  per  ton. 

Consult  with  us  and  we  will  show  you  how  we  can  save  you 
money  in  your  plant. 

W.  D.  Beath  &  Son,  Limited 

Engineers  and  Manufacturers 

TORONTO         -:-  CANADA 


Hoisting  and  Conveying  Machines 

Chain  Blocks — Electric  Hoists — Trolleys — Cranes — Derricks— Overhead  Tracks 

with  Switches,  Turntables  and  Scales. 
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Heavy  Mill  Construction  Efficiency 

with 

British  Columbia  Douglas  Fir 


British  Columbia 
Douglas  Fir  strudural 
timbers  were  used 
throughout  in  this  fine 
heavy  mill  con^ruc- 
tion  building. 


The  Purman  Building,  Toronto 

Architects— Denison  &  Stephenson. 


Douglas  Fir  combines  Strength,  Lightness,  Durability 

AVERAGE  STRENGTH  VALUES  FOR  STRUCTURAL  TIMBERS 
Grade  L    Tentative  Grading  Rules,  U.  S.  Forest  Service. 

GREEN 


SPECIES 

Fibre 
Stress  at 
Elastic 
Limit, 
lbs.  per 
sq.  in. 

Modulus  of 
Rupture,  • 
lbs.  per 
sq.  in. 

Modulus  of 
Elasticity. 
1000  lbs. 
per  sq.  in. 

Relative 
Strength 

Based  on 
Modulus  of 
Rupture, 
Douglas 
Fir.  lOOi 

Douglas  Fir 

4402 

6919 

1643 

100.0 

Longleaf  Pine  

:mi 

6140 

1463 

88.7  ' 

Loblolly  Pine  

.3513 

5898 

15,35 

85.3 

Shortleaf  Pine  

,3318 

5849 

1525 

84.5 

Western  Hemlock  

3689 

5615 

1481 

81.1 

Norway  Pine  

,30«2 

4821 

1373 

(J9.6 

Timbers  of  different  species,  in  the  above  table,  were  graded 
by  the  same  grading  rule.  Due  to  this  fact,  it  is  possible  to  get  a 
fair  comparison  of  the  strength  of  each  species. 

Illustrated  bulletins,  strength  tables  and  full  information  concerning 
British  Columbia  Woods  will  be  gladly  furnished  upon  application  to 

B.  C.  Lumber  Commissioner 

Excelsior  Life  Building  TORONTO 
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l''ii>iU  o(  I'ilo  o|>t'ns  DUt,  ;ilIo\\in)^  priiils^ 
to    l>f    liloil    or  fioni    tlio  lile. 

I'ofki'ts   in'av   1h'   lilliil   out    if  needed. 


File  Your  Drawings,  Plans, 
Blue  Prints,  Etc.,  in  an 

OFFICE  SPECIALTY 


Mammoth  Vertical  File 


ALTHOUGH  an  Office  Specialty  Mammoth 
X'ertical  File  will  hold  a  thousand  big  blue 
prints,  properly  indexed,  it  takes  only  about 
.four  square  feet  of  floor  space  when  closed. 

By  lifting  the  cover  and  releasing  a  spring 
latch,  the  front  of  the  cabinet  can  be  opened  out 
about  six  inches,  giving  ample  room  to  separate 
the  pockets  and  file  or  find  any  of  the  prints  with- 
out removing  any  of  the  pockets.  The  pockets 
can  be  lifted  out,  however,  if  desired. 

By  raising  the  front  of  the  cabinet  when  open, 
and  springing  the  concealed  legs  into  place,  a 
handy  rigid  drawing  table  is  formed,  upon  which 
to  study  or  display  the  contents  of  the  file.  When 
the  legs  are  sprung  into  place,  two  little  I)ras!5 
posts  are  pushed  up  at  the  bottom  of  the  file  front. 


These  prevent  prints  from  sliding  ofif  when  placed 
on  the  table. 

On  the  beveled  supporting  rod  of  each  pocket 
is  a  number,  the  first  pocket  being  numbered  1, 
the  last  20.  On  the  under  side  of  the  cover  is  an 
alphabetical  index.  If  you  file  Robert  Williams^ 
plans  in  pocket  No.  10,  you  write  on  the  "W"' 
index  card,  "Robert  Williams,  No.  10." 
Thus  you  can  locate  any  print 

instantly  and  find  it  smooth,     /  —  — 

clean  and  in  perfect  condi- 
tion.   This  is  the  principle      /       REQUEST  FOR 
of  vertical  letter-filing  ap-     ^  INFORMATION 

plied  on  a  large  scale.  ^  ^ 

I    Office  SPEa  ALTYMFG,(?it 


dlFFICE  SPECIALTYMFG.fi>. 

Home  Office  and  Factories :        NEWMARKET,  Ont. 


/  PI. 

/     on  iti 


ease  send  full  particulars 
ems  checked  below: 


Mammoth  Vertical  File  □ 
/    Steel  Files  □  Wood  Files  □ 

Record  Safes  □  Efficiency  Desks  □ 


FILING  EQUIPMENT  STORES  IN 
TORONTO  MONTREAL  OTTAWA  HALIFAX 

REGINA  EDMONTON  VANCOUVER 


Name . 


WINNIPEG 


Address . 
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THE  FOUNDATION  COMPANY  LIMITED 

MONTREAL 


Construction 
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"  Superior 

Graphite 


Koyal  Bank  (20  Storeys)  C.P.R.  Office        Traders  Bank        Dominion  Bank 

(15  Storeys) 


On  the  Sky-Scrapers  of  Canada 

Engineers  specified  "SUPERIOR  GRAPHITE  PAINT"  for 
use  in  these  buildings  because  they  wanted  the  structural  steel 
absolutely  protected  from  rust.  The  use  of  this  product  on  many 
large  structures  in  the  Dominion  is  evidence  of  the  opinion  of 
the  ablest  engineers  when  it  comes  to  protecting  structural  steel. 

"SUPERIOR  GRAPHITE  PAINT"  has  been 
specified  for  over  twenty-five  years. 


DOMINION   PAINT  WORKS,  LIMITED 

TORONTO  ^     '11^    r%   I     •  WINNIPEG 

MONTREAL  WalkerviUe,  Ontario  Vancouver 
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MLM  Hi 


Asbestos 


Back  of  j|| 

fRONT  SHEET-k 

^       ^  ^  rision:  Joints 


Steel  Reinforcement 


Strips  for 
Sijpportine 

Asbe^tos^  ASBESTOS  PAPER 

between  fronts,  back  sheets 


.  Am 

ii 


ypinnnn 


rrani  of 


THE  fiercest  conflagration  cannot  warp  them 
out  of  shape.  Patent  Telescopic  channels 
and  joints  make  that  impossible.  Should  ex- 
pansion or  contraction  occur,  it  must  be  along 
straight  lines. 

Two  walls  of  corrugated  steel,  interlined  with 
heavy  asbestos,  form  the  main  structure.  The  re- 
sistance of  the  corrugations  in  one  direction  pre- 
vent the  surrender  of  the  other,  and  vice  versa. 

Pedlar's  Saino  Firedoor  has  the  added  advantage  of 
expansion  joints,  insulation,  asbestos  covering,  and 
non-conducting  air  currents  to  prevent  the  trans- 
mission of  heat.  An  additional  preventive 
against  warping. 

Made  in  all  standard  sizes  and  styles. 

Write  for  Free  Booklet  of  Tests,  Blue  Prints  and 
Valuable  Information. 


PEDLAR   PEOPLE  LIMITED 


(Established  1861) 

Executive  Offices  and  Factories:    OSHAWA,  ONT. 
Branches:— Montreal,       Ottawa,       Toronto,       London,  Winnipeg, 


Va 


ncouver 


AN    INSTANT  STREAM 

with  Hose  on  Reel 

For  safety's  sake  use  the  only  Perfect- and  Economical  Method 
of  Fire  Protection— the  Montgomery  Faultless. 

"THE  WORKING  WONDER" 

It  is  the  first  few  minutes  of  a  fire  that  decides  a  "small  blaze"  or  a  con- 
flagration. With  the  Montgomery  Faultless  Hose  Reel  the  following  ad- 
vantages are  obtained: 

Not  necessary  to  unwind  the  hose. 
Leads  off  to  the  fire  in  any  direction. 
Instantaneously  automatic  and  fool-proof. 

Economically  unrivalled,  prolonging  the  life  of  the  hose  five  times  by 

actual  test. 
Kinks  eliminated. 

Endorsed  by  the  Ontario  Government  and  installed  in  their  principal 
buildings,  including  the  Parliament  Buildings,  Toronto,  and  specified  for  all 
new  buildings. 

Capacity — up  to  300  'ft.  25^  in.  hose. 

Specified  for  (Million  Dollar)  Ross  Memorial  Wing,  Royal  Victoria  Hos- 
pital, Montreal. 

No  lost  pressure — by  gauge  test  we  get  the  same  force  at  the  nozzle  as 
at  the  hydrant. 

Made  for  a  Cabinet. 

Write  for  full  particulars  and  prices. 

The  Montgomery  Faultless  Hose  Reel  Co. 


47  Gore  Vale  Avenue 


TORONTO 
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Shell  Machinery 

JVe  offer  for  immediate  shipment: 

A  complete  plant  for  the  manufacture  of  8  in.  shells- 
having  a  capacity  of  500  to  600  shells  per  day. 

FULL    INFORMATION    ON  REQUEST 


Electric  Blast  Hole  Drills 

We  have  11  for  sale.  They  are  equipped  with  220 
volt  60  cycle  3  phase  A.C.  Motors,  and  are  in  good 
working  order,  located  in  Montreal. 

WRITE    us    FOR  PARTICULARS 


Rebuilt  Locomotives 

of  all  types  and  sizes.  Box  Cars,  Flat  Cars,  Passenger  Coaches,  All  Steel 
Coal  Cars,  Locomotive  Cranes  &c.,  &c. 

Bucyrus  Steam  Shovels,  Draglines,  Wrecking  Cranes, 
Ballast  Plows,  Pile  Drivers  and  Dredges. 

Western  Wheeled  Scraper  Co.'s  Dump  Cars  and  Road 
Making  Machinery. 

Canadian  Equipment  Company,  Limited 

285  Beaver  Hall  Hill,  MONTREAL 
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THIS  FIRST 
advertisement 
for  "GROWN" 
Solar  Windows  is 
of  vital  interest  to 
every  Architect, 
Contractor  or  Fact- 
ory owner  who 
wants  the  latest 
Steel  Sash  Window, 
approved  by  the  Fire 
Underwriters'  As- 
sociation. 


Solar  Windows— Diamond  Manfg.  Co.  Plant 


IF   you   intend   putting  in  a  new  plant  or  building  an  addition 
to  the  old  one,  the  tirst  thing  to  do  is  to  write  for  particulars 
concerning  the  advantages  offered  by 

"CROWN"  SOLAR  WINDOWS 

FOR  FIRE  PROTECTION  —  DAYLIGHT  SAVING  —  VENTILATION 


"CROWN"  SOLAR  WINDOWS  have  so  many  advantages  over  wood- 
reasonable — that  Architects  and  lUiilders  everywhere  prefer  them. 

The  fire-retardin_g"  abiUty,  the  absence  of  up-keep  cost,  and  the  permanence  of  the 
WINDOWS  make  them  the  ideally  economical  installation  for  any  kind  of  industrial, 

cial  building",  but  are  particularly  designed 
and  built  for  buildinos,  such  as  factories,  in 
which  a  maximum  amount  of  dayli^iit  is  sn 
essential. 

"CROWN"  SOLAR-  WINDOWS  are 
made  in  standard  units  of  dififerent  sizes  of 
glass,  are  strong'  and  rigid,  capal)le  of  witii- 
slanding-  severe  shocks  and  almost  anv  wind 
pressure,  and  practically  the  entire  wall  nia\ 
be  of  g'lass. 

"CROWN"  SOLAR  WINDOW^S  are 
made  from  16-gaugc'  (Keystone)  Copper 
P)earing-  (lalvani/cd  Sheets  and  painted  with 
the  best  g-rade  of  mineral  paint ;  there  is 
l)ractically  no  up-keep  cost,  and  the  original 
installation  is  reallv  the  total  cost. 

A  postcard  will  bring  full  information 


-and  their  initial  cost  is  so 


'CROWN  SOLAR 
power,  or  commer- 


Face  of  Muntins  at 
Intersections 


Typical  Installation 
"Crown"  Solar  Window-Type  "A" 


McFARLANE-DOUGLAS 

Company,  Limited 

Manufacturers  and  Contractors 

OTTAWA         -  CAN. 


Back  of  Muntins  at  Inter 
sections.  Glazing  Caps 
in  Place 
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TIMBER 


In  Stock 

Heavy  Yellow  Pine  and  Fir 
Timbers  up  to  80  ft. 

Oak  «  White  Pine  -  Spruce 

We  make  a  specialty  of  sawing  to  specifications 
LONG  EXPERIENCE     «    MODERN  FACILITIES     «     BEST  STOCK 

JAMES  SHEPPARD  &  SON 

Sorel,  Quebec 

timber! 

i 


Marcli  14,  1917 


THE   CONTRACT  RECORD 


29 


IS  "  »  • 


^iiTiiiiiliiiB  8  111  Jifc 


Plant  of  Cedars  Rapids  Mfg.  &  Power  Co.,  Cedars,  P.  Q. 


We  design  and  construct  manufacturing 
plants,  warehouses  and  industrial  structures. 

We  have  been  doing  this  kind  of  work 
many  years  and  know  we  can  do  it  sufficiently 
well  to  merit  your  business. 

For  one  client — the  National  Lead  Go. — 
we  constructed  plants  in  six  cities. 

We  offer  you  careful  designing  and  rapid 
construction.  It  frequently  happens  that  our 
unit  methods  give  us  added  advantages  over 
competitors. 

Unit  Construction  Company 

ST.  LOUIS,  MO. 
Western  Associates:  Houghton  Const.  Co.,  San  Francisco 


St.  Louis  Plant,  National  Lead  Co. 
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Structural  Steel 


No.  2  Open  Hearth  Building  in  course  of  construction  for  Steel  Co.  of  Canada,  Hamilton. 

Buildings  and  Bridges 

With  an  annual  capacity  of  36,000  tons  and 
5,000  tons  of  Beams,  Plates,  Angles,  Chan- 
nels, etc.,  in  ^ock,  we  are  in  a  position  to 
offer  prompt  delivery  for  ^rudural  ^eel  for 
buildings,  fadories,  warehouses,  power 
Nations,  mill  buildings,  railway  and  highway 
bridges. 

The  Hamilton  Bridge  Works 

Company,  Limited 

Hamilton,  Ont. 
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MIXERS: 

Our  Famous  Heart-shape  Mixers  are  noted  for  speed  and  perfect  mixing  of  concrete.  ^uilt  to 
a  high  standard  of  efficiency,  in  all  sizes  and  styles,  and  guaranteed.  Built  of  steel,  not  iron. 
Gives  long  service,  best  results,  and  allows  you  to  economize  on  vour  contract  worK. 


Our  Famous  Heart 
Shape  Mixers 

MADE  IN  CANADA  BY 
A  CANADIAN  FIRM 


5000 
in  use 


CENTRE 
Oll_l  MO 
SYSTtM 


O.  Power  Mixer 

discharges  either  side, 
light,  durable,  easily 
moved,  lust  the  ma- 
chine for  your  small 
contract  work. 

Write  for  Cata- 
logue B  and  spe 
cial  offers. 


Famous  Heart-shape  Mixer  (latest  model). 


'J 


Mitchell 

Improved 

Crushers 


Reduces  your  rock  to 
sand  in  one  operation. 
Adjustable  while  running. 
Requires  less  power  to 
run  than  other  crushers. 
Maganese  steel  jaws  and 
key-plates  used  in  all  our 
Crushers.  Has  no  equal 
on    market  to-day. 


No.  0  Power  Mixer  (latest  model). 


Hand  Mixer 

Latest  Model 

Pays  for  itself  in  7  days. 
Saves  hard  labor  and 
much  money  on  your 
small  iobs. 

Write   for  our 
special  offer. 


Our 


Concrete  Machinery 

is  of  the  latest  improved  type 
made  in  Canada 

Crushers,  Rolls.  Brick,  Block,  Tile  Ma- 
chines. Mixers,  Screens,  Dump  Cars,  Road 
Pavers,  Pumps,  Hoists,  Sewer  Pipe  Ma- 
chinery, Tile  Cars,  etc..  Contractors'  and 
Builders'  Equipment. 


Hoists 

mounted  with  Steam,  Gas, 
or  Eleltric  Power.  All 
sizes  and  styles  to  suit  any 
class  of  work.  We  can  save 
you  money  on  your  Hoisting 
Outfit. 

Write  for  Cata- 
logue B.  on  all  our 
lines. 


Double  Drum  Electric  Hoist. 


Mitchell  Improved  Crusher. 


No.  2  Tile  Machine 
Makes  all  sizes. 


Wettlaufer  Bros.,  Limited,  Spadina  Ave.,  Toronto,  Ont, 
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Bar  Iron 


Carried  in  all  sizes  and  lengths 
for  immediate  shipment. 


Steel  Sheets 

A  complete  lani^e  from  10  gauge  to  28 
i;aut;e.  for  immediate  shipment. 


Small  Angles 

From  ^"  X  x  to  2"  x  2"  x 
14  in  sizes,  thicknesses  and 
lengths. . 

Steel  Plates 

All  sizes  from  3/16"  to  1"  thick,  in  stock 
now. 


Reinforcing  Bars  for  Concrete 

Medium  Steel,  Square  Cold  Twisted,  sizes  from  ^"  to  1^",  lengths  up  to  60  feet.  Medium 
Steel,  Plain,  Round  and  Square,  sizes  from  y^"  to  I14  ".  lengths  up  to  60  feet. 

Wc  desien  and  fabricate  all  kinds  of  structural  steel,  and  carry  at  all  times  a  large  stock  of  Beams,  Chan- 
nels. Broad  FlanRe  Beams.  Plates  and  Angles,  Rivets,  Bolts,  Shafting,  Transmission  Machinery,  etc.,  besides 
those  mentioned  above — ready  for  immediate  shipment. 

We  have  a  monthly  stock  list  that  should  be  on  your  desk.   Ask  for  it. 


aSiiliiiiStaa 


Ormsby 


Fire-proof  Building  Supplies 
for  FACTORIES 


Ormsby  is  a  name  close-coupled  with 
modern  fireproofing  for  factories. 

The  l)i><  modern  sunlit  factories,  where 
light,  fresh  air  and  safety  are  a  first 
consideration,  are  examples  of  Ormsby 
construction. 

F"or  lighting,  Ormsby-Lupton  Steel  Sash 
is  considered  a  standard.  Weather-proof, 


staunch  against  w-ind  pressure.  Close- 
litting  ventilators. 

For  ventilation,  Ormsby  Swortwout  ven- 
tilators. 

For  fire  protection,  Ormsby  Rolling  Steel 
Doors. 

Write  for  literature  descriptive  of  these 
higli  quality  products. 


THE     A.     B.     ORMSBY     COMPANY,  LIMITED 

TORONTO 


PRESTON 


MONTREAL 


Associated  with  the  Metal  Shingle  &  Siding  Co.,  Limited 

WINNIPEG  SASKATOON  CALGARY 
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Owing  to  lack  of  space  the  third  article  of  the 
series  on  the  constructional  features  of  the  Greater 
Winnipeg  Aqueduct  will  be  held  over  until  the 
next  issue. 


Industrial  Ganada  is  Finding  Herself 

THE  splendid  industrial  buildings  that  have  been 
erected  at  many  points  in  Canada  during  the  re- 
cent past  are  probably  the  best  indication  of 
the  increasingly  important  position  this  coun- 
try is  assuming  in  the  commercial  world.  Yet  we  be- 
lieve this  position  is  all  too  little  understood,  even  by 
some  of  our  own  citizens.  On  this  account  we  are 
devoting  a  large  portion  of  this  issue  to  a  description 
and  discussion  of  Canada's  industrial  buildings  and 
])uilding  problems. 

The  position  of  Canada  as  a  manufacturing  coun- 
try is  becoming — as  a  matter  of  fact,  has  already  be- 
come— establi.shed.    The  war  in  itself  has  done  more, 
perhaps,  to  secure  this  recognition  than  any  other 
single  factor,  inasmuch  as  it  has  led  to  the  expansion 
of  our  industrial  conditions  to  an  extent  hitherto  un- 
precedented, and  has  given  an  opportunity  for  Can- 
adian manufacturers  to  show  their  readiness  and  ability 
to  supply  an  empire's  need.    Not  only  in  manufacture 
of  war  products,  however,  has  Canada  shown  expan- 
sion, but  in  the  peaceful  industries  as  well,  the  fac- 
tories are,  as  a  general  rule  operating  at  capacity  rates. 
The  year  1916  has  been  remarkable  inasmuch  as  it 
indicated  that  the  slump,  so  far  as  our  building  activi- 
ties are  concerned,  has  been  successfully  overtaken. 
As  mentioned  in  a  previous  issue  of  the  Contract  Re- 
cord, the  value  of  building  permits  for  the  principal 
cities  and  towns  of  Canada  during  1916  was  18  per 
cent,  in  excess  of  the  value  in  the  preceding  year. 
This  bettered  condition  is  attributed  largely  to  the 
increasing  number  of  factories  and  other  industrial 
buildings.    There  have  been  comparatively  few  houses 
or  office  buildings  erected  in  the  last  year,  and  any 
building  expansion  that  may  have  been  observed  is 
alinost  entirely  accounted  for,  therefore,  by  an  aug- 
mented number  of  industrial  plants. 

*       *  * 

Nor  will  the  year  1916  be  an  isolated  example  of 
expansion  along  industrial  lines.  There  is  every  indi- 
cation of  even  more  important  developments  during 
the  present  year,  that  will  make  it  the  greatest  in  the 
Dominion's  industrial  history.  True,  a  great  part  of 
the  progress  will  be  along  munition  lines,  inasmuch 
as  there  are  war  contracts,  valuing  hundreds  of  mil- 
lions of  dollars,  awaiting  an  opportunity  of  fulfilment 
by  Canada's  manufacturers,  if  only  capital  is  available. 
Moreover,  conditions  seem  to  point  out  that  those  in- 
dustries not  directly  connected  with  the  production 
of  war  material  will  still  .grind  away  steadily  and 
faithfully,  doing  a  volume  of  business  that  will,  in 
all  likelihood,  surpass  even  that  of  last  year. 

It  is  with  a  feeling  of  optimism,  then,  that  we  pre- 
sent in  this  number  such  articles  as  will  indicate  that 
the  past  has  augured  well  for  and  that  the  future  will 
verify  Canada's  industrial  expansion.  So  widely  is  the 
situation  developed  that  we  have  been  able  to  indicate 
only  in^  small  i)art,  typical  instances  of  what  has  been 
done.  The  buildings  in  which  our  industries  are  housed 
are  as  a  guide  to  the  character  of  the  industry  itself 
and  the  splendid  examples  of  the  buildings  shown  offer 
ample  evidence  that  the  industries  arc  being  fostered 
along  the  right  lines. 

*       *  * 

riic  rci)lies  received  from  a  questionnaire  sent  to 
tlu'  industrial  authorities  of  Canadian  cities,  rcpre- 
^eiilative  examples  of  \yhich  are  reprinted  elsewhere, 
intimate  that  throughout  the  length  and  breadth  of 
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L  aiiaila.  willi  only  rare  cxccptivuis,  roinarUal)lo  ai  tix  ity 
in  iiulustrial  ci>iulitit>ns  is  ai)])arciit,  c\  idi  iuod  1)\  the 
erection  i>t  now  factories,  or  the  extension  of  existing 
ones,  ajj^rej^atinji  in  vahie  perhaps  ^.^0,CXX),(K)C).  I  he 
plants  describeil  herein  must  he  taken  as  merely  typic- 
al, as  it  is  heyoiul  the  scoi)e  of  possihilitx  to  inchule 
nu»re  than  representative  cases. 

One  \  ery  important  condition  tliat  rh:u  :u  tei  i/cs 
C  anada's  industrial  situation  is  the  favor  witli  which 
I'nited  States  firms  look  upon  tlic  (.  anadian  market 
and  Canadian  export  possibilities.  I  lic  onllay  lor 
plants  built  by  I'nited  States  concerns  forms  a  very 
considerable  proportion  of  the  total  and  wilhin  tlie 
last  two  years  over  fifty  comiianies  I  re  mi  across  ihe 
border  have  built  factories  and  commenced  o])crations. 
Hamilton,  for  exam|ile,  reports  nini'  new  industrial 
developments  by  such  companies  during  I'Mo.  while 
eighteen  have  located  in  W  indsor,  and  it  was  stated 
very  recently  at  the  Montreal  liinlders'  l-'xcliani^e  lliat 
over  four  lumdretl  American  In  nis  had  made  en(|uiries 
for  factory,  shop  and  warehouse  sites,  in  that  city. 

These  examples,  with  the  more  copious  matter 
containeil  in  the  news  payes,  w  ill  indicate  liie  imi)elus 
that  intlustry  in  the  Dominion  has  experienced  in 
l'M(\  an  impetus  wliich  shows  no  sis^n  of  lettin<4  up, 
but  which  will  stimulate  conditions  through,  pcrha])s, 
many  a  year  to  come.  The  possibilities  f4)r  the  immedi- 
ate future  are,  to  say  the  least,  hoi)eful.  'i"hc  Domin- 
ion's industries  have  been  establislied  on  a  1)asis  that 
Cfives  them  a  ])rominent  i)lace  in  the  world  aliairs. 


Hydrated  Lime  Consumption 

The  otimated  cousumptiun  of  hydrated  lime  in  the 
I'nited  States  during  the  year  1916  shown  by  Mr.  11. 
I'.  Laughlin,  of  the  United  States  Geological  Sur\ev, 
to  be  710.000  tons,  an  increase  of  129,000  tons,  22.2  per 
cent. 

While  it  is  ouiv  fair  to  assume  that  a  ])art  of  this 
increase  has  been  brought  about  by  the  conditions  ])re- 
vailing  in  the  United  States  during  1916,  at  the  same 
time  due  credit  must  be  given  to  the  work  of  the  Hy- 
drated Lime  lUireau  during  the  past  two  years  in 
developing  new  tonnage  for  this  commodit}'.  The 
llvdrated  Lime  lUireau  is  an  institution  organized  and 
maintained  by  a  large  number  of  h}'tlrated  lime  manu- 
facturer.s- for  the  purpose  of  giving  to  engineers,  archi- 
tects, and  contractors  complete  and  accurate  informa- 
tion relative  to  the  use  of  hydrated  lime  for  building 
purposes.  This  bureau  is  just  entering-  upon  its  third 
year  of  life.  During  the  past  two  years,  however,  a 
great  deal  of  development- work  has  been  accomplished 
and  a  great  deal  more  has  been  planned.  At  the  recent 
annual  meeting  of  the  Hydrated  Lime  Bureau  an  ex- 
cellent report  was  made  by  the  working  force,  showing 
what  has  been  accomplished  during  the  past  year, 
both  in  the  way  of  publicity  and  direct  field  work.  The 
work  of  this  bureau  is  gradually  si^reading  to  Cana- 
dian territorv,  the  bureau  receiving  each  week  a  rather 
large  number  of  enquiries  from  Canadian  builders.  .At 
the  present  one  Canadian  manufacturer  of  hydrated 
lime  is  a  member  company  of  the  bureau,  and  is,  of 
course,  receiving  the  benefits  to  Ik-  derived  from  an 
org-anization  of  this  kind.  Tt  is  to  be  hoped  that  all 
Canadian  manufacturers  of  this  important  building 
material  will  interest  themselves  in  the  work  of  this 
bureau. 

One  of  the  impf)rlant  phases  of  their  work  is  to  give 
free  distribution  of  bulletins  referring  to  the  uses  of 
hydrated  lime.    One  of  their  recent  piddications  re- 


ferring to  the  use  of  hydrated  lime  in  concrete  is  en- 
titled "Dependable  I'oncrete."  This  bulletin  will  be 
sent  to  anvone  upon  retjuest.  The  offices  of  the  bureau 
are  located  at  Pittsburg,  Pa. 


Toronto  Branch  G.S.G.E. 

The  regul.ir  monthl\'  meeting  of  the  Toronto 
Branch  of  the  Canadian  Society  of  Civil  Lngineers,  on 
l'"rida}-,  March  9,  was  addressed  by  Captain  D.  M. 
.Mathieson,  Canadian  luigineers,  on  "The  Engineer  in 
l'"rance."  In  outlining  some  features  of  the  warfare 
in  l'"r;ince  and  the  part  which  the  engineers  take,  he 
particularly  emphasized  the  res])onsibility  that  is  at- 
tached U)  engineering  units.  The  advice  of  engineer- 
ing officers  is  sought  before  planning  any  movement 
or  arrangement  of  any  kind  and  the  troops  of  the  en- 
gineering units  act  as  supervisors,  using  infantry  troops 
as  their  labor  source.  Captain  Mathieson  drew  special 
attention  to  the  fact  that  the  sapper  acts  as  a  foreman 
over  working  parties,  including  from  50  to  200  men. 
The  engineering  subaltern  in  many  instances  is  super- 
ior to  an  infantry  battalion  commanding  officer.  The 
work  which  the  engineers  in  France  perform  or  super- 
vise is  stupendous,  including  as  it  does  the  sanitary 
and  water  supply  arrangements  of  an  area  as  densely 
populated  as  any  large  city,  matters  of  transport  of 
all  kinds,  artillery  and  machine  gun  emplacements, 
trench  making  and  maintenance,  consolidation  of 
enemy  territory,  billet  arrangements,  the  parking  and 
supply  of  all  materials  besides  contributing  advice  on 
the  tactical  manoeuvres  of  combatant  units. 


Gutting  Down  Finishing  Gosts 

Comparative  costs,  between  hand  floating  and  fin- 
ishing by  the  belt  method,  which  has  been  recently 
advocated  and  successfully  vised  in  Wayne  County, 
Michigan,  and  other  points,  as  mentioned  in  the  Con- 
tract Record  of  October  4,  1916,  p.  954,  show  a  de- 
cided reduction  in  costs  and  truer  finish  with  the  use 
of  the  belt  method.  This  method  consists  of  the  use 
of  two  or  three  canvas  belts  slightly  longer  than  the 
width  of  the  road,  which  are  worked  across  tjie  road 
with  a  crosswise  and  longitudinal  motion,  resulting  in 
well  compacted,  dense  concrete,  with  a  true  surface. 

The  comparative  costs  are  set  forth  in  a  very  in- 
teresting record  kept  on  a  job  in  Kenton  County, 


Kentucky,  as  follows: 

By  hand  float  finish,  first  class  job  : 

Finishers,  12  hours,  at  $0.50  $  6.00 

Asst.  finisher,  12  hours,  at  $0.35   4.20 


Cost  per  day  $10.20 

Average  cost  per  square  yard,  1.7  cents. 
By  belt  finish,  first  class  job: 

'  Finishers,  10  hcmrs,  at  $0.35  $  3.50 

As.st.  finisher,  8  hours,  at  $0.25   2.00 


Cost  per  day  ,  .$  5.50 


Average  cost  per  square  yard  0.9  cent. 


A  record  in  small  salaries  for  engineers  appears 
to  have  been  reached  by  a  Welsh  urban  district  whose 
surveyor  recently  tendered  his  resignation  on  the 
grounds  that  "the  salary  he  receive.d  for  doing  all  the 
work  pertaining  to  the  office  of  surveyor  amounted  to 
only  four  pence  a  day  and  there  was  a  good  bit  of 
work  to  be  done." 
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Architecture  in  Industrial  Buildings 

Aside  From  Feature  of  Added  Attractiveness  It  Has  An  Advertising 
Value  —  Influence  on  the  Employees  —  Extra   Cost   is  Negligible 


O]'"  the  many  features  that  must  be  considered  in 
the  design  and  layout  of  a  factory  building  no 
one  appears  to  be  more  neglected  than  its  archi- 
tecture. True,  the  value  of  appearance  is  to- 
day receiving"  more  consideration  than  heretofore,  but 
for  every  one  factory  erected  with  any  semblance  of 
beauty  attached  to  it  there  are,  possibly,  still  a -dozen 
being  built  without  the  least  regard  at  all  for  attrac- 
tiveness. This  sad  state  is  due  to  a  lack  of  apprecia- 
tion of  the  value  of  architecture  in  industrial  building 
design  on  two  different  scores.  On  the  one  hand  the 
professional  architect  is  himself  largely  to  blame  for 
the  deplorable  lack  of  factories  of  good  appearance. 
The  average  architect  has  hitherto  regarded  a  factory 
as  something  entirely  without  the  field  in  which  he 
exercises  his  ability,  and  he  has  failed  to  appreciate 
the  opportunities  that  are  open  to  him,  feeling,  per- 
haps, that  the  factory  is  too  prosaic  and  too  much  asso- 
ciated with  mere  money-making  to  be  given  over  to 
the  thoughts  of  his  artistic  mind.  On  the  other  hand, 
the  average  manufacturer  or  factory  owner  is  apt  to 
consider  architecture  an  added  expense  and  a  poor  in- 
vestment that  detracts  from  his  profits  and  gains  for 
him  at  best  only  something  good  to  look  upon.  His 
practical  mind  does  not  comprehend  the  advantages 
that  are  attached  to  a  factory  of  good  appearance. 

Attractiveness  a  Paying  Investment 

Conditions  are  improving,  although  even  yet  they 
are  far  from  what  they  might  be.  The  architectural 
profession  and  the  designers  are  recognizing  that  in 
industrial  architecture  there  is  opened  an  unlimited 
field  for  artistic  ingenuity,  and  the  owners  and  manu- 
facturers are  realizing  that  the  factory  with  good  taste 
written  upon  it  is  not  a  mere  emblem  of  philanthropy, 
but  an  investment  that  may  yield  unexpected  returns. 
The  experiences  of  those  firms  most  associated  with 
the  incorporation  in  their  plants  of  artistic  designs 
ofifer  ample  testimony  that  the  good-looking  factory, 
even  though  only  tolerably  presentable,  can  and  docs 
pay,  and  pay  handsomely. 

Ugliness  is  no  more  necessary  in  the  factory  than 
in  the  public  monument  or  the  private  residence.  Many 
industrial  buildings  are  handsome  structures,  but  in 
being  handsome  they  do  not  need  to  have  their  factory 
purpose  obliterated.  The  aim  of  factory  architecture 
is  to  keep  the  factory  qualities  predominant,  but  to 
endow  them  with  an  attraction  that  relieves  the  purely 
utilitarian.  This  is  not  gained  by  the  inconsistent  or 
haphazard  application  of  ornament  on  an  ugly  back- 
ground, but  can  be  attained  only  by  a  considerate 
treatment  of  the  things  that  must  be  present  to  pro- 
duce a  result  that  aj)peals  to  the  sense  of  good  taste 
and  projjriety. 

The  question  that  at  once  presents  itself  is:  Is  it 
worth  while  improving  manufacturing'  buildings  archi- 
tecturally— in  other  words,  does  it  pay?  And  the  an- 
swer to  this  depends  on  the  practical  benefits  and  ad- 
vantages that  are  attached  to  the  quality  of  attractive- 
ness. 

An  artistically  designed  manufacturing  building 
may  be  considered  as  producing  results  in  a  three-fold 
direction.    First,  outsiders  carry  away  an  impression 


that  will  l)e  good  or  bad  according,  as  the  building  is 
attractive  or  the  revevse ;  or,  putting  it  in  another  light, 
there  is  an  advertising  value  attached  to  every  good- 
looking  industrial  building.  In  the  second  place,  the 
design  and  appearance  of  a  factory  has  an  mevitable 
and,  on  this  account,  a  most  important,  efi:"ect  on  the 
employees  who  work  in  it;  and,  lastly  on  the  owner 
himself,  the  value  of  architecture  will  have  a  very  po- 
tent influence. 

Advertising  Value  of  an  Impressive  Factory 

The  first  and  one  of  the  most  practical  reasons  for 
the  existence  of  the  beautiful  and  attractive  factory  is 
that  it  is  a  good  advertisement.  The  manufacturer 
who  throws  away  any  source  of  free  advertisement  is 
missing  an  opportunity  for  excellent  publicity,  and  for 
this  reason  he  should  use  every  opportunity  to  display 
the  merits  and  attractions  of  his  factory.  Nothing  is 
more  widely  used  to  create  a  favorable  impression  by 
a  prosperous  concern  than  a  picture  of  its  plant,  prj- 
vided  it  is  first  class,  substantial,  and  attractive,  in 
the  average  customer's  mind  there  seems  to  be  an  in- 
separable connection  between  a  fine  building  and  lirst- 
class  product  and  a  bad  building  and  a  poor  product. 
Hence,  a  well-appearing  factory  may  prove  of  meslim- 
able  value  in  securing-  trade,  and  it  is  to  the  manufac- 
turer's interest  that  the  impression  created  by  an  illus- 
tration of  his  factory,  whether  appearing  in  newspaper 
catalogue,  or  advertisement,  should  be  a  favorable  one' 
The  extra  expense,  then,  that  may  be  occasioned  in 
adding  beauty  may  be  regarded  as  an  advertising  in- 
vestment that  will  yield  ample  returns  by  drawino- 
trade.  " 

Attractive  Surroundings  Influence  Employees 

In  its  effect  on  employees,  a  factory,  well  designed 
and  m  good  taste,  has  a  very  influential  effect  It  is 
well  known  and  appreciated  that  an  employee's  labor 
and  output  is  largely  governed  by  his  mental  attitude 
towards  his  work.  If  the  maximum  output  is  desired 
then  the  surrounding-s  of  the  workmen  should  be  such 
as  to  improve  this  mental  attitude.  Bv  makino-  the 
building  beautiful  and  the  environments  attractive  a 
man  cannot  but  be  influenced  beneficially,  and  every 
such  stimulation  serves  to  make  his  work  easier  Pride 
IS  a  very  important  thing,  and  it  is  well  known  that 
employees  show  a  great  deal  of  pride  in  good  surround- 
ings and  pleasant  working  conditions,  and  this  in  itself 
has  a  strong  influence  on  the  character  of  their  work 
and  makes  it  much  easier  to  pin  their  allegiance  to  the 
owner  of  such  a  shop. 

Even  the  owner  is  not  immune  from  visual  influ- 
ences. As  a  general  rule,  he  is  more  susceptible  to 
aesthetic  mipressions  than  his  employees,  and  it  is  onlv 
nght  that  he  should  remove  all  cheerless  and  uninspir- 
mg  surroundings  from  the  place  where  he  spends  any- 
where from  one-third  to  one-half  his  life.  The  avera-e 
manufacturer  spends  a  great  deal  of  his  wealth  in  pro- 
viding himself  with  a  beautiful  home  and  attractive  fur- 
nishings, but  he  contents  himself  with  the  most  mat- 
ter-of-fact office  surroundings.  The  experience  of  those 
who  have  made  their  factories  artistic  verifies  the  con- 
tention that  not  only  docs  the  good  taste  appeal  to  cus- 
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turners  and  ciupkiyot's,  but  it  produces  a  luusl  wluiK- 
s(.in>c  iijtlucntc  on  the  owner  as  well. 

Every  inviting  factory  lias  still  another  ctTeci  in 
heinj;  of  service  to  the  conunuuity  or  city  of  which  ii 
forms  a  part.  It  fosters  civic  pride  and  helps  to  l)rinj4 
prosperity  to  the  community. 

Factory  Architecture  Not  Costly 

The  jfreatest  misapprehension  that  is  associaU-d 
with  the  incori)oration  of  architectural  characteristics 
in  industrial  buildinj^  design  is  that  it  is  costly.  The 
expenditure  for  constructinj.;  the  factory  in  >ncli  a  \va\ 
IS  believed  to  be  beyond  what  is  justiliahlc,  Xdihin^ 
IS.  however,  farther  fri>m  the  trulli.    \\  liat  is  re(|nirc(l 


Fig.  1— A  purely  utilitarian  design. 


to  add  attractiveness  is  not  a  great  expenditure  of 
money,  but  the  use  of  a  little  thought,  not  in  plaster- 
ing on  expensive  ornamentation,  but  in  arranging  the 
essential  elements  of  factory  design  in  an  artistic  man- 
ner. There  are  many  of  these  essential  details  which, 
with  forethought,  may  be  designed  to  give  interest  to 
the  exterior.  Lintels,  sills,  piers,  gables,  copings,  and 
openings  are  necessary,  and  with  insignificant  expense 
can  be  used,  by  thoughtful  and  artistic  grouping,  spac- 
ing, and  moulding,  to  make  a  world  of  difterence  be- 
tween ugliness  and  beauty.  By  the  use  of  color  and 
relief  structural  lines  can  be  emphasized,  and  by  a  pro- 
per study  of  proportion  the  building  can  be  made  to 
appeal  to  the  sense  of  vision. 

The  materials  used  in  factory  construction  lend 
themselves  well  to  certain  types  of  decorative  treat- 
ment, at  an  expense  that  is  trifling  compared  to  the 
total  cost  of  the  building.  Concrete,  by  itself,  is  per- 
haps the  most  difficult  with  which  to  attain  a  pleasing 
eftect.  but  in  combination  with  other  materials  the  pos-- 
sibilities  are  far  more  extensive.  With  brick  or  tile 
exteriors  very  handsome  efTects  may  be  attained  by 
architects  adept  at  the  production  of  artistic  effects 
with  little  to  work  upon.  Some  very  excellent  exam- 
ples of  really  pleasing  factories  depend  for  their  beauty 
on  nothing  more  than  the  arrangement  of  bricks  in  con- 
ventional patterns.  Distinctiveness  can  be  quite  capa- 
bly produced  by  adapting  the  position  and  color  of 
brickwork  to  the  evolution  of  some  pleasing  design. 
This  mode  of  architectural  treatment,  involving  as  it 
does  nothing  in  excess  of  what  is  required  for  the 
plainest  building,  adds  no  additional  cost  so  far  a.-, 
materials  are  concerned. 

Color  Must  Be  Properly  Handled 

Color  has  a  very  powerful  effect  in  governing  the 
architecture  of  an  industrial  building.  It  can  be  made 
hideous  or  attractive  according  to  the  degree  of  suc- 
cess with  which  the  color  question  is  handled.  The 
architect  in  designing  a  factory  has  an  almost  unlim- 


ited range  of  color  to  choose  from  at,  usually,  no 
greater  exi)ense  for  one  than  another,  lirick,  terra 
cotta,  or  other  burned  clay  products  may  be  procured 
in  tints  as  varied  as  the  rainbow,  and  the  architect  can 
select  his  colors  to  suit  the  requirements  of  the  build- 
ing and  the  nature  of  the  surroundings.  The  com- 
bination of  colors  in  brick  or  tile  work  may  also  be 
eniploA'ed  to  produce  pleasing  patterns. 

One  of  the  best  opportunities  for  the  architect  to 
exercise  artistic  skill  is  in  the  treatment  of  the  sprinkler 
tank.  Nearly  all  industrial  buildings  to-day  have  a 
s])rinkler  tank  for  fire  protection,  in  accordance  with 
insurance  demands.  In  the  majority  of  cases  this  is 
left,  in  all  its  stark  bareness,  to  injure  an  otherwise 
good  design.  As  a  rule  though,  the  size  of  the  tank 
and  its  height  are  such  as  to  make  it  adaptabk  for  a 
tower  that  will  harmonize  with  the  general  lines  of  the 
l)uilding.  To  add  enclosing  walls  and  roof  around  such 
a  tank  adds  comparatively  little  to  the  cost,  since  the 
sup])orts  need  little  added  reinforcement  to  carry  the 
small  extra  weight  of  the  enclosing  walls,  and  the  walls 
need  not  be  of  a  heavy  construction.  Such  a  tower  can 
be  made  to  be  the  dominant  feature  in. the  architecture 
of  a  factory.  In  addition  to  this  purely  artistic  merit, 
tlic  addition  of  a  tower  is  important  in  giving  protec- 
tion against  freezing  of  the  water  and  providing  space 
f(jr  the  reception  of  other  tanks  in  connection  with  the 
plumbing  system,  as  well  as  frequently  furnishing  de- 
sirable office  space  in  the  shaft  below  the  tank. 

Simple  Measures  Remove  Plainness 

As  an  indication  of  what  may  be  expected  and  what 
may  be  accomplished,  the  illustrations  show  a  remark- 
ably attractive  factory  and  what  may  be  called  a  purely 
utilitarian  design  for  the  same  building  in  which  the 
essentials  only  are  present  in  all  bareness  and  ugliness. 
The  utilitarian  design  is,  unfortunately,  more  typical 


Fig.  2— Same  building  as  Fig.  1,  with  Uie  marVts  of  "mere 
commercialism"  removed. 

of  present-day  practice  than  the  other.  By  comparison 
the  means  by  which  the  attractiveness  was  produced 
will  be  evident.  The  tower  enclosing  the  otherwise 
hideous  tank  is  made  the  most  prominent  feature  of 
the  design,  and,  in  itself,  is  the  centre  around  which  the 
beauty  of  this  iDuilding  hinges.  Additional  good  taste 
is  shown  in  the  simple,  yet  efifective,  treatment  of  sills, 
lintels,  and  copings.   The  brick  work  has  been  worked 
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out  with  color  bands,  unfortunately  lost  in  the  process 
of  photographing,  and  the  projectmg  corner  bays  and 
simple  gables  with  arched  entrances  all  serve  to  remove 
the  plainness. 

The  remarkable  feature  of  this  building  is  that  the 
degree  of  beauty  which  has  been  attained  has  been 
secured  at  a  comparatively  little  expense.  The  cost  of 
the  factory  was  $326,000.  The  contractor  estimated  the 
cost,  according  to  the  utilitarian  design,  as  $311,043,  so 
that  the  total  saving-  which  could  have  been  made  by 
adopting  the  latter  design  would  have  been  $14,957.  In 
other  words,  this  comparatively  small  additional  ex- 
pense represented  the  difiference  between  distasteful- 
ness  and  beauty,  and  saved  this  building  from  being  an 
eyesore. 

Cost  Comparatively  Insignificant 

Many  other  buildings  furnish  proofs  that  a  reason- 
able degree  of  good  taste  can  be  furnished  at  a  com- 


parative cost  of  even  less  than  that  cited.  In  the  ma- 
jority of  cases  the  attractive  design  is  dependent  almost 
entirely  on  the  brickwork  and  terra  cotta  as  the  mater- 
ials upon  which  to  work,  and  the  added  cost  of  orna- 
mental terra  cotta  is  so  small  as  to  be  incommensurate 
with  the  benefits  derived. 

The  foregoing  aspects  of  the  subject  cover  only  par- 
tially the  field  open  to  the  industrial  architect.  Yet 
external  beauty  is  in  itself  what  most  manufacturers 
have  been  most  backward  in  providing.  There  are  in- 
terior arrangements  and  conveniences,  no  less  import- 
ant, that  require  specifically  the  attention  of  the  archi- 
tect, who,  through  his  peculiar  training  and  fitness,  is 
the  best  agency  by  which  these  may  be  procured.  But 
architecture  in  the  factory,  so  far  as  it  applies  to  the 
beautifying  of  our  industrial  buildings,  is  needed  to 
remedy  a  striking  and  deplorable  failure  in  our  indus- 
trial and  commercial  conditions.  The  factory  must  be 
raised  out  of  the  sordid  and  purely  utilitarian — it  must 
be  made  a  thing  of  beauty. 


Slow  Burning  and  Mill  Construction 

Cheaper  than  Concrete  — Quality  of  Timber  Important — Mill  Type 
More  Liable  to  Vibration— Offers  High  Degree  of  Fire  Protection. 

By  A.  R.  Denison,  C.  E.' 


THE  slow  burning  system  is  a  most  desirable  type 
for  the  erection  of  factories,  warehouses,  etc. 
The  following  reasons  may  be  advanced  in  favor 
of  this  form  of  construction : 

1.  Economy  in  cost,  in  time  required  for  erection, 
'in  space  occupied  by  walls,  posts,  piers,  etc. 

2.  Durability,  strength  and  simplicity  of  construc- 
tion. 

3.  The  inexpensive  and  ready  manner  with  which 
beams,  posts  and  ceilings  allow  of  the  erection  of 
hangers,  pulleys,  shafting,  bracketing,  piping  and  elec- 
tric wiring. 

Fire  Protection 

The  beams,  posts,  and  joists  all  being  of  large  size 
and  expcjsed  to  view,  and  the  floors  being  of  thick, 
solid  body,  permit  efficient  fire  protection,  as  the 
sprinklers  are  placed  so  as  to  allow  the  water  to  come 
in  direct  contact  with  the  entire  surface.  There  are 
no  ducts  or  enclosed  spaces  in  floors  or  walls,  thus 
preventing  fire  from  climbing  unseen  throughout  the 
building. 

Details  of  Construction 

All  footings  and  foundations  should  be  of  con- 
crete. The  columns  should  fit  into  metal  base  plates 
A,  (sec  figure)  which  are  set  on  top  of  footings.  On 
top  of  these  columns  should  be  fitted  metal  caps  B. 
The  columns  immediately  above  these  should  rest  oh 
the  metal  cap  direct.  The  bracket  formed  by  the  cap 
should  project  and  have  fillets  let  into  the  girders. 
The  girders  should  rest  upon  the  shelves  and  in  no 
case  upon  wood.  The  girders  are  thus  anchored  to 
the  posts  by  the  fillets  on  the  cap. 

The  floors  may  be  of  British  Columbia  fir,  3  inches 
thick.  All  flooring  should  be  grooved  and  fitted  with 
oak  tongue.  Then  it  is  visual  to  cover  the  3-inch  floor 
with  asbestos  paper  and  form  a  surface  with  %-in. 
maple  flooring.    Immediately  after  the  3-inch  floor  is 
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laid,  the  joints  should  be  well  filled  with  hot  pitch, 
which  will  prevent  dust  accumulating  in  the  joints, 
and  afterwards  falling  through. 

The  floors  must  rest  upon  ledges  in  walls  which 
will  support  the  ends  and  prevent  fire  from  passing 
between  the  walls  and  floors,  C.  The  3-inch  floors 
must  be  laid  upon  and  well  spiked  to  heavy  joists,  the 
joists  being  placed  at  about  8  ft.  to  10  ft.  centres.  The 
joists  will  be  supported  by  Duplex  hangers,  D,  let  into 
the  girders.  These  hangers  are  made  in  one  piece 
for  joists  up  to  a  certain  size ;  for  larger  joists  they 
are  made  double  and  must  be  bolted  together  through 
the  joists  and. a  second  bolt  must  pass  through  girder 
and  fasten  the  hangers  together.  Heavy  wrought  iron 
straps  may  be  placed  on  top  of  the  joists  and  well 
spiked  to  each  so  as  to  form  a  continuous  anchor  tie 
from  wall  to  wall.  These  should  be  placed  about  10 
ft.  apart.  Where  the  joists  or  girders  enter  the  walls 
metal  wall  plates,  E,  must  be  provided ;  these  plates 
having  fillets  so  that  the  timber  will  fit  down  on  them. 
The  ends  of  the  timber  must  be  cut  to  splay.  This 
form  of  anchoring,  both  as  to  caps,  hangers  and  wall 
plates,  will  allow  of  timber  being  relieved  in  case  of 
burning  through,  without  destroying  walls,  etc. 

Cheaper  than  Concrete 

The  cost  of  this  system  of  construction  as  com- 
pared with  reinforced  concrete  is  as  3  to  4.  The  time 
required  for  erection  is  as  3  to  5  in  favor  of  slow- 
burning  construction,  the  strength  in  each  case  being 
e(|ual. 

Should  alterations  be  required  in  a  reinforced  con- 
crete building,  the  cost  is  very  large  and  a  great 
length  of  time  is  required  to  perform  the  work.  On 
the  other  hand,  the  slow-burning  system  is  inexpensive 
and  a  very  short  time  is  required  for^the  completion 
of  alterations. 

If  the  slow-burning  system  is  used  and  proper  at- 
tention is  given  to  the  matter  of  enclosing  elevators, 
staircases,  etc.,  with  brick  or  other  non-combustible 
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u.iU>,  uiih  nuMl-ci.)Vci"cd  lire  iK'ors  lor  all  opciiiniis 
into  these  compartments,  and  provided  the  huililini;  is 
properly  sprinkleil  throughout,  then  the  cost  of  in 
surauce  as  compared  with  a  reinh>rced  concrete  build 
iug  is  Sc  per  hundred  for  a  slow-huruiuy  building  and 
10c  per  hundred  for  reinforced  concrete  huildiny. 

As  between  the  slow-burning  system  an(l  mill 
construction,  I  strongly  advise  the  slow-burning  sys- 
tem, as  the  floors  are  more  rigid  and  steadv  under 
machinery. 

Mill  Construction 

This  system  i<f  construction  is  similar  to  slow- 
burning,  with  the  following  exceptions: — 
1    TIuTc  AW  M.i  iir  hangers. 


unnis  or  posts  a  1-in.  diameter  hole  should  be  bored 
through  the  entire  length  with  j/o-inch  cross  holes 
top  and  ])otloin  to  allow  drainage  and  to  provide  ven- 
tilation. There  also  should  be  holes  in  bases  and 
caps  to  allow  drainage.  I  strongly  advise  the  use  of 
water  paint  in  preference  to  oil  paint,  as  this  will 
allow  evaporation. 

Kind  and  Quality  of  Timber  Important 

The  most  important  item  to  be  considered  in  these 
systems  of  construction  is  the  kind  and  quality  of 
timber  ,and  in  my  opinion  British  Columbia  fir  meets 
these  rc(|uirements  to  the  letter.  My  firm  have  plan- 
ned and  have  had,  charge  of  the  erection  of  thirty  of 


[J 

1 

Fig.  1  — Details  of  construction. 

2.  The  floors  run  from  girder  to  girder  and  are 
formed  by  spiking  2  x  4  in.  material  together  and 
finished  with  %-in.  maple  surface. 

3.  As  there  are  no  joists  the  walls  would  require 
to  be  anchored  to  floors,  and  the  floors  strapped 
across  the  girders.  There  w'ould  be  a  saving  of  tim- 
bers, but  a  quarter  extra  quantity  of  flooring  and 
extra  labor  would  be  required  in  laying  the  floor. 

Not  So  Steady  with  Machinery 

This  form  of  construction  is  very  popular  and  is 
equal  to  slow-burning  in  the  support  of  floor  loads, 
but  not  so  rigid  and  steady  where  machinery  is  used. 

In  all  cases  where  large  timber  is  used  for  col- 


Fig.  2— A  good  example  of  slow  burning  construction. 

these  buildings,  and  in  all  but  three  cases  British 
Columbia  fir  was  used  with  entire  satisfaction.  In 
the  other  three  cases  Georgia  pine  was  used,  and  I 
am  sorry  to  say  much  of  the  timber  had  to  be  re- 
moved through  dry-i'Ot  setting  in. 

Some  years  ago  the  writer  forwarded  several  sticks 
of  timber  of  exact  size  and  length  to  the  School  of 
Practical  Science  so  that  a  test  might  be  made.  The 
tests  were  made  under  similar  conditions,  and  the 
Georgia  pine  broke  at  43,000  lbs.,  while  the  British 
Columbia  fir  did  not  show  signs  of  failure  till  57,000 
lbs.  was  reached. 

The  view  of  the  building  accompanying  this  article 
is  one  of  the  buildings  lately  erected  by  the  writer,  and 
is  known  as  the  Purman  Building.  This  I  thought  a 
fair  example  of  the  slow-burning  system  of  construc- 
tion, and  I  am  glad  to  say  that  the  heavy  timber  used 
in  this  building  is  entirely  of  British  Columbia  fir. 


The  Montreal  Council  have  voted  an  -additional 
$5,000  for  fees  for  the  three  independent  engineers 
who  are  investigating  the  aqueduct  enlargement  with 
a  view  to  reporting  on  its  engineering  and  economic 
•value. 


The  Montreal  Builders'  Exchange  will  remove  to 
new  offices  in  the  Drummond  Building  in  April. 
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The  Importance  of  Proper  Lighting 

It  Pays— The  Employee  Does  More  Work  and  Better  Work,  is  Happier  and 
More  Fit  Physically— Cost  of  Good  Light  Insignificant  Compared  with  Gains 


IN  designing  an  industrial  lighting  system,  there 
are  many  items  that  have  to  be  considered.  The 
first  and  most  important  is  that  adequate  illum- 
ination must  be  obtained  at  a  low  operating  cost. 
In  obtaining  such  illumination  it  is  necessary  that  the 
system  be  efficient  and  at  the  same  time  it  must 
also  be  artistic  to  a  certain  degree. 

Another  item  to  consider  is  the  work  to  be  done 
under  the  lighting.  This  factor  decides  to  a  large 
degree  the  intensity  necessary.  With  this  intensity  de- 
cided upon  and  the  architecture  of  the  building"  known, 
a  certain  foundation  for  procedure  has  been  estab- 
lished. In  designing  any  lighting  system  some  form 
of  calculation  is  necessary  in  order  to  obtain  proper 
results.  For  many  small  rooms,  calculations  are  made 
ofifhand.  The  experience  of  the  designer  tells  him  at 
once  about  what  is  necessary.  In  large  interiors,  com- 
plicated with  architectural  features  and  artistic  con- 
siderations, the  cafculations  and  designs  require  en- 
gineering-ability. For  industrial  lighting,  suitable 
calculations  can  be  made  rapidly  and  accurately  by  a 
number  of  simple  means.  These  methods  are  as  fol- 
lows : 

Candlepower  per  square  foot, 
Watts  per  square  foot,  and  the 
Lumen  method. 

Let  US  now,  in  order,  take  into  consideration  the 
principal  types  of  lighting  that  are  employed  when 
calculations  are  made.    These  types  are : 

Localized  lighting, 

General  lighting, 

Localized  and  general  lighting,  and 
Modified  lighting. 

Localized  Lighting 

Localized  lighting  is  one  of  the  systems  used,  and 
is  most  simple.  It  consists  of  a  single  unit  of  small 
candlepower,  suspended,  mounted  on  a  bracket,  or 
used  as  a  portable  light  in  connection  with  each  oper- 
ation. Its  success  depends  to  a,  large  degree  upon  the 
worktnan  as  it  is  imder  his  direct  control.  This  is  one 
of  the  chief  objections,  as  the  average  workman  judges 
light  by  its  brightness,  rather  than  the  useful  light 
obtained  from  it.  As  a  result  of  this  false  idea  he  " 
will  take  as  bright  a  light  as  he  can  obtain,  leave  off 
all  reflectors  and  protection,  and  then  place  the  light 
in  his  direct  line  of  vision.  The  glare  in  contrast 
between  the  high  intensity  of  the  lamp  and  the  dark 
surroundings  in  the  room,  as  he  glances  from  his 
work  to  adjoining  objects,  will  soon  cause  eye  fa- 
tigue. Eye  fatigue  reduces  his  ability  to  see,  there- 
by lowering  his  efficiency. 

The  other  objections  to  the  localized  system  of 
lighting  are  its  high  cost,  especially  in  illuminating 
a  large  factory  where  a  great  many  such  units  will 
be  required.  I'urther,  these  units  are  handled  very 
roughly  and  are  thereby  subject  to  a  large  breakage 
which  will  materially  increase  the  maintenance  cost. 
Besides,  the  drop  cords  are  exposed  to  wear. 

After  a  short  time  the  installation  becomes  defect- 
ive, resulting  in  short-circuits  and  failure  of  the  sys- 
tem. The  cords  are  liable  to  get  caught  in  the  various 
machines,  necessitating  shut-downs  until  fixed,  and 


this  means  not  only  a  loss  of  time  of  the  laborer  but 
also  of  time  on  the  other  machines  nearby. 

This  type  of  lighting  is  particularly  adapted  to 
small  widely  separated  areas  which  are  to  be  well 
illuminated.  There  are  certain  classes  of  work  that 
cannot  be  handled  in  any  other  manner ;  such  work 
as  in  boilers,  under  cars,  boring,  or  places  where 
a  stationary  lamp  cannot  be  placed,  or  where  the 
light  must  necessarily  travel  through  a  long  narrow 
distance  with  an  opening  otherwise  than  toward  the 
ceiling.  If  correctly  equipped  with  the  proper  re- 
flectors and  suspended  in  the  right  relation "  to  the 
work,  this  system  becomes  very  efficient  when  used 
with  discretion.  Otherwise,  its  use  is  more  harmful 
than  beneficial. 

General  Lighting 

General  illumination  designates  a  system  giving 
uniform  intensity  throughout  a  shop  without  regard  to 
location  of  machines  or  work.  It  approaches  more 
nearly  to  the  daylight  condition  than  any  other  sys- 
tem. It  consists  as  a  general  rule  of  a  lighting  unit 
with  the  proper  reflector  suspended  above  the  work- 
ing plane  at  a  definite  height  and  spaced  uniformly. 
General  illumination  is  more  efficient  than  other  means 
1)ecause  in  its  application  more  efficient  and  higlver 
candlepower  units  can  be  used,  thus  reducing  the 
number  of  units  necessary  and,  at  the  same  time, 
the  cost  and  maintenance.  This  type  of  illumination 
is  particularly  adapted  to  large  rooms  where  the  entire 
space  should  be  uniformly  lighted. 

In  laying  out  such  a  system,  special  care  should 
be  taken  in  hanging  and  spacing  the  units  correctly, 
as  well  as  in  selecting  the  proper  reflector  for  the 
distribution  that  is  desired. 

General  Localized  Lighting 

As  the  name  implies,  this  type  of  installation  is 
a  combination  of  the  two  types  of  lighting  already 
discussed.  It  is  particularly  adapted  to  rooms  where 
there  are  widely  separated  areas,  which  need  at  times 
a  very  high  intensity,  while  the  general  illumination 
of  the  room  need  be  of  only  medium  intensity.  By 
using  this  type  of  illumination  we  can  save  in  the  cur- 
rent cost,  as  lamps  of  much  lower  wattage  can  be 
used  to  give  the  necessary  general  illumination  than 
if  it  were  necessary  to  produce  over  the  whole  floor 
the  high  intensity  required  in  the  spots. 

The  same  recommendations  applied  to  general  il- 
lumination and  localized  illumination  can  be  made 
for  this  type  also. 

Modified  Lighting 

Modified  lighting  is  to  all  appearances  a  form  of 
general  lighting.  It  covers  a  wide  field,  from  general 
to  localized  illumination.  In  this  type  of  lighting,  in- 
stead of  having  uniform  intensity  over  the  entire 
area,  the  lighting  units  are  hung  so  that  the  maxi- 
nuim  intensity  falls  upon  the  important  places  where 
it  is  needed.  Modified  lighting  is  particularly  adapt- 
ed to  workshops  where  the  machines  are  widely  spaced 
and  \yhere  there  is  no  objection  to  a  low  intensity  of 
illumination  l)etween  them. 

.\nother  feature  of  modified  lighting  is  that  imits 
(if  (lirrertMit  sizes  can  be  used.    That  is,  the  wattaoe 
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of  the  lamps  may  be  specified  in  accorihiiuo  with  tlic 
operation  in  ci>nnection  with  wliioh  each  is  used. 

The  same  specifications  that  apply  to  i^eneral  il 
hunination  will  also  apply  in  a  great  measure  to  thi> 
type    of    lighting.     Modified  liuhtiuti'  is  used  more 
universally  than  any  other  lOmi  at  the  i)rcsont  time. 

Intensity 

1  111.    iiiiv.ii>u\    ol   illumination  depends   ui)on  the 
fineness  with  which  it  is  necessary  to  see,  the  char 
acter  of  the  surface  to  be  examined,  and  whether 
the  workman  needs  to  watch  closely  and  eonstantly 
or  only  at  intervals. 

Intensity  bears  a  close  relation  l)oth  to  the  ability 
to  see  and  the  cost  of  installation.  On  account  of  its 
relation  to  cost  it  has  been  the  practice  heretofore  to 
use  as  low  an  intensity  as  possible  and  yet  do  the 
work.  This  policy  of  using  low  intensity  is  chang- 
ing, due  to  the  campaign  and  educational  work  that 
has  been  carried  on  to  show  the  manufacturer  the  value 
of  efficient  fixtures,  lamps  and  good  lighting. 

Intensity  depends  upon  many  variable  factors  such 
as  the  efficiency  of  the  lamp  as  a  light  i)roducer,  effi- 
ciency of  the  light  distributor,  efficiency  of  the  walls 
and  ceilings  as  reflecting  surfaces,  dimensions  of  the 
room,  and  the  height  of  spacing  of  lamps.  There 
have  been  compiled  tables  of  these  values,  that  have 
been  figured  out  and  have  proved  very  satisfactory  for 
ditTerent  classes  of  work. 

The  efficiency  of  different  colors  of  ceiling  and 
walls  as  reflecting  surfaces  has  been  determined.  In 
using  such  datJt  it  must  l)e  remembered  that  judg- 
ment should  be  exercised  and  intensities  and  coeffici- 
ents of  reflection  chosen  that  will  suit  the  given  con- 
ditions. It  is  not  a  settled  fact  that  because  a  certain 
intensity  is  specified  in  tables  for  a  given  working- 
condition,  this  is  the  exact  and  only  value  that  could 
be  used  in  connection  with  this  condition  ;  it  is  merely 
a  "basis  indicating  wdiat  has  been  used  satisfactorily 
in  the  past.  By  fitting  these  values  to  certain  require- 
ments, one  can  readily  arrive  at  some  value  upon 
which  to  base  his  estimates. 

Refllectors 

The  chief  function  of  any  reflecting  device  is  to  re- 
direct the  light  and  to  shade  the  source  of  high  in- 
trinsic brilliancy.  For  industrial  lighting  the  unit 
should  be  efficient,  wdiile  its  artistic  value  is  only  of 
secondary  consideration,  although  it  should  not  be 
overlooked  entirely. 

The  distribution  curve  of  a  tungsten  lamp  indicates 
the  maximum  candlcpower  near  the  horizontal;  it  is 
therefore  evident  that  some  device  should  be  used 
with  it  to  redirect  its  rays  properly.  This  can  be  done 
more  easily  and  better  results  obtained  by  a  re- 
flector than  if  the  lamp  were  constructed  with  a  large 
downward  candlepower,  and  a  small  horizontal 
candlepower.  If  we  reflect  the  maximum  amount  of 
light  with  small  absorption,  allowing  only  a  small 
part  of  the  light  to  escape  to  the  walls  and  ceilings, 
we  Jncrease  the  efficiency  about  35  per  cent.,  reducing 
the  cost,  as  a  smaller  amount  of  total  flux  is  used  to 
produce  a  given  result.  Using  a  smaller  flux  reduces 
the  wattage  necessary  to  produce  it. 

Besides  the  reduction  in  cost  there  is  another 
marked  gain  in  the  use  of  reflectors  and  that  is  the 
protection  of  the  eye.  The  eye  is  one  rif  the  most 
important  assets  of  the  workman,  and  the  medium 
through  which  he  is  the  most  readily  influenced.  A 
reflector  of  proper  design  conceals  the  intensely  bril- 


liant light  source  and  prevents  glare,  thus  reducing 
tlie  chance  for  eye  fatigue.  The  better  illumination 
obtained  by  the  use  of  the  proper  reflectors  and 
lani]is,  increases  the  production,  improves  the  quality 
111"  the  work,  improves  the  sanitary  conditions,  in- 
creases the  efficiency  of  the  plant  as  a  whole  and 
helps  materially  toward  the  reduction  of  accidents. 

Reflectors  are  of  various  types,  depending  on  the 
ilistribution  required  for  each  individual  industry. 
(  liief  of  these  are:  distribution,  extensive,  angle,  in- 
tensive, focusing,  concentrating,  opaque  direct,  pris- 
matic. Reflectors  of  some  description  should  be  used 
in  every  case,  but  the  type  best  suited  can  only  be 
definitely  determined  when  all  the  conditions  have 
been  considered. 

General  Recommendation  for  Installation 

The  standards  of  the  National  Board  of  Under- 
writers, and  in  Ontario,  of  the  Hydro  Electric  Inspec- 
tion Department,  pertaining  to  fire  protection  should  be 
strictly  adhered  to.  These  standards  allow  two  types 
of  installations  :  the  metal  conduit,  and  the  open  in- 
sulated type  with  knobs  and  tubes.  The  metal  con- 
duit installation  costs  about  fifty  per  cent,  more  than 
the  insulated  knob  and  tube  typt  installation.  The 
regulations  do  not, allow  the  open-type  wiring  to  be 
used  in  basements,  on  bricks  or  stone  walls,  nor  un- 
der conditions  where  deterioration  is  rapid. 

Metal  conduit  should  be  used  for  all  new  installa- 
tions because,  (1)  it  is  more  durable,  (2)  it  is  fire- 
proof, (3)  the  conductors  are  protected  against  abra- 
sion and  deterioration  and  (4)  it  cannot  be  easily 
tampered  with. 

If  insulated  cord  is  used  for  pendants  to  suspend 
reflectors,  it  should  be  No.  18  packinghouse  cord  of 
not  less  than  15  strands  for  all  lamps  of  150- watts  or 
less.  For  lamps  above  150-watts  No.  16  or  14  packing- 
house cord  should  be  used. 

All  fuses  should  be  of  the  enclosed  type,  and  these, 
with  switches  and  other  exposed  current  carrying 
parts,  should  be  encased  in  metal  fireproof  boxes.  In 
installing  lighting  systems  in  departments  such  as 
warehouses,  vathouses  and  other  departments  wdiere 
it  is  often  desirable  to  use  one  lamp  at  a  time  or 
the-  lamps  along  one  aisle  or  in  one  section  of  the 
room,  it  is  economical  to  install  circuit  snap  switches 
at  convenient  points.  For  convenience  install  one 
switch  to  control  two  groups. 

,  In  departments  where  there  is  excessive  vapor  or 
gas  a  vapor-proof  fixture  should  be  used.  This  gen- 
erally consists  of  an  outer  glass,  which  screws  into  a 
cap  protecting  both  the  lamps  and  sockets  from  cor- 
rosion, and  allowing  for  convenient  cleaning  of  the 
globe.  The  regular  porcelain  or  enamel  steel  reflector 
can  be  used  in  departments  where  gases  and  fumes 
and  moisture  exist,  provided  all  defects  in  the  por- 
celain are  covered  with  acid-proof  paint  or  compound. 
It  is  further  necessary  to  protect  the  brass  base  of 
fhe  lamp  and  socket.  This  may  be  accomplished  by  in- 
serting a  flat  soft  rubber  gasket  over  the  lower  end 
of  the  lamp  bulb.  This  gasket  should  fit  snugly  into 
the  neck  of  the  reflector  when  the  lamp  is  screwed 
into  the  pocket. 

Arguments  for  Good  Lighting 

The  most  important  items  to  be  considered  are 
the  cost  to  the  purchaser  and  the  savings  shown,  mak- 
ing the  investment  worth  his  while. 

When  we  discuss  costs  there  are  several  items 
which  are  very  closely  allied.    We  wnll  take  them 
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Up,  discussing  each  and  endeavoring  to  show  its  ef- 
fect, general  and  specific,  upon  the  subject.  Some 
of  the  costs  .are :  Installation,  maintenance,  opera- 
tion, accidents  and  spoilage.  Each  of  these  bears  an 
important  part,  and  when  considered  from  the  light- 
ing standpoint  can  be  shown  to  be  a  vital  reason  why 
good  illumination  should  be  provided  for  all  the 
workmen. 

In  any  comparison  we  need  a  basis  or  fundamental 
unit  as  a  standard.  In  this  case  we  will  use  wages 
of  the  workmen,  as  these  are  one  of  the  most  import- 
ant and  readily  obtained  values.  Any  industry  you 
visit  can  readily  tell  you  the  wages  of  its  employees 
and  the  percentage  of  these  to  their  production  cost. 

To  the  industrial  world  the  goal  of  endeavor  is 
to  increase  production,  reduce  the  expense,  and  at  the 
same  time  maintain  or  improve  the  quality  of  the 
product.  If  this  can  be  done  it  means  increased  divi- 
dends on  the  investment.  In  order  to  reach  this  goal 
all  processes  of  the  work  must  be  done  with  the  great- 
est possible  efificiency.  The  main  elements  to  be  con- 
sidered to  reach  this  high  efficiency  are  material,  ma- 
chinery, labor  and  light.  These  four  factors  are  so 
closely  related  that  the  omission  of  any  one  would 
render  all  the  others  of  no  value.  What  would  be 
the  value  of  either  the  machine  or  the  laborer  without 
proper  light? 

In  equipping-  a  plant  no  expense  is  spared  to  obtain 
the  most  efficient  machinery  and  tools.  Thousands 
of  dollars  are  put  into  one  machine  and  a  high-priced 
man  obtained  to  run  it,  but  in  the  majority  of  cases  the 
lighting  is  considered  of  no  consequence.  In  order  to 
get  the  proper  efficiency  out  of  machine  and  work- 
men it  is  necessary  to  provide  illumination  of  such 
a  value  that  the  eye  can  see  with  distinctness  and 
ease ;  the  different  operations  must  also  be  carried  on 
without  stopping,  to  avoid  the  loss  of  many  minutes 
of  the  workmen's  time.  Light  can  be  considered 
merely  a  tool  by  means  of  which  the  other  high-priced 
tools  are  used  and  made  more  efficient.  To  get  the 
most  efficiency  out  of  the  tools,  the  tools  upon  which, 
the  others  are  dependent  should  be  efficient,  especial- 
ly as  it  costs  only  a  small  percentage  of  either  the 
machine  or  the  wages  of  the  workmen. 

Assume  one  100-watt  lamp  to  each  man  burning 
hours  per  day,  300  days,  cost  of  lamp  upon  $150 
contract. 


use  200-watt  mazda  C  lamps.  This  gives  18  kw.  con- 
nected load. 


Cost  of  lamp  .  .  . 

Reflector   

Wiring  per  outlet 


6  per  cent,  interest  

i^yi  per  cent,  depreciation 


.33 
.69 


$1.02 


Power  at  6  cents   

Cleaning  at  3c  per  month 
Lamp  renewals  


.54 
1.00 
4.00 

5.54  first  cost 


1.02 
6.30 
.36 
.54 


$7.20  total  cost  to  produce 
Wages  10  hours,  300  days  $1,000  (overhead  not  included) 
7.20 

  =  0.72  per  cent. 

1000 

]'"iu-ther  assume  an  installation  in  a  factory  having 
30,000  square  feet.    Use  0.6  watts  per  square  foot  and 


90— 

-200  outlets 

at 

3.50 

315.00 

go- 

-Fixtures 

at 

1.25 

112.50 

go- 

-Reflectors 

at 

1.00 

go. 00 

go— 

-Lamps 

at 

1.60 

149.40 

$666.90  cost  to  install 

Lamps  upon  $150  contract. 

The  factory  output  is  worth  $250,000  annually,  1/3 
made  under  artificial  light,  or  $83,333.33  1/3.  A  5  per 
cent,  gain  by  good  lighting  gives  $4,166.67  increased 
business ;  20  per  cent,  profit  equals  $833.33,  which  is 
more  than  enough  to  pay  for  the  $666.90  first  cost  and 
leaves  a  margin  in  favor  of  the  manufacturer.  Many 
central  stations  give  lamp  renewals  free,  thus  making 
the  costs  lower  than  shown. 

The  cost  of  illumination  is  only  a  small  considera- 
tion for  the  advantages  gained  thereby.  Statistics 
prove  that  the  cost  of  good  lighting  can  be  covered 
by  one  per  cent,  of  the  workmen's  wages.  Good 
lighting  produces  an  average  increase  of  5  per  cent, 
in  the  output  of  the  industries  examined.  This  com- 
pared with  the  cost  of  installation  will  more  than 
offset  that  cost. 

A  skilled  workman  often  receives  more  than  50  to 
75  cents  an  hour,  and  the  one  per  cent,  of  this  covers 
the  cost  of  proper  light.  If  we  do  not  give  him  the 
correct  illumination  he  must  stop  to  change  his  ma- 
chine, go  to  a  nearby  Avindow,  or  make  a  fine  mea- 
surement under  difficulties.  There  are  many  other 
things  which  will  cause  him  to  lose  time,  and  destroy 
the  efficiency  of  the  work,  thereby  defeating  one  of  the 
main  principles  of  efficiency  and  increasing  the  over- 
head cost  instead  of  reducing  it ;  all  this  because  of 
the  lack  of  proper  illumination. 

,  The  money  side  can  easily  be  figured,  but  it  is 
very  difficult  to^ reduce  the  efforts  and  the  efficiency 
of  the  workmen  to  a  monetary  basis.  Consider,  for 
instance,  the  workmen  as  tools  or  machines.  Then  for 
the  best  results  they  must  work  on  an  efficiency 
basis,  the  same  as  the  power-driven  units.  In  order 
to  accomplish  this,  several  factors  are  to  be  consid- 
ered :  first,  of  course,  is  the  wage  incentive ;  following 
that  are  the  man's  interest  in  his  work,  contentment, 
health,-  happiness,  etc. 

We  all  know  what  effect  a  dark  factory  will  have 
upon  the  workmen.  Darkness  produces  weariness, 
and  in  this  condition  no  man  can  work  at  the  same 
high  efficiency  he  reaches  when  rested.  Besides  weari- 
ness, there  is,  the  worst  of  all,  the  eff'ect  upon  the  eye 
of  fatigue,  strain,  etc.,  which  if  prolonged  will  result  in 
permanent  defect,  thereby  not  only  ruining  one  of  the 
most  valuable  assets  the  workman  has  but,  further, 
making  him  a  non-efficient  unit. 

There  have  been  many  medical  volumes  written 
upon  the  subject  of  the  eye,  its  defects  and  their 
causes,  as  well  as  upon  the  nervous  system  as  a 
whole.  Many  of  the  diseases  are  caused  by  incorrect 
illumination.  The  eye  is  a  subject  of  prime  considera- 
tion in  connection  with  our  health  and  happiness.  Eye 
fatigue  spoils  the  disposition ;  as  that  is  one  of  the  con- 
ditions given  for  inefficient  work  we  find  here  again  a 
reduction  in  efficiency  and  a  cause  for  more  loss  of 
the  workman's  time.  The  first  loss  was  mechanical, 
the  second  is  physical ;  both,  when  reduced  to  a  dol- 
lar-and-cents  basis,  show  a  large  percentage  over  the 
cost  of  the  light  that  would  be  required  to  eliminate 
them. 
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I'ircproof  in  a  High  Degree-  Admits  of  Rapid  Erection — Can  Eiimi- 
aaic  \  ibration    Uevelopment  of  the  Flat  Slab  Type  of  Construction 
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COXSllM'lRABLK  thoiis;lit  and  study  must  to- 
day be  given  to  the  planning  and  erection  of 
new  buildings,  whether  those  arc  to  increase  ao  • 
commodatiiMi  for  a  growing  business  or  (n  re 
place  buildings  that  have  become  obsolete. 

Structures  in  which  an  industry  is  housed  are 
just  as  much  a  part  of  the  whole  i)lant  as  the  machin- 
ery and  other  equii>ment  with  which  thr  buildings  arc 
appointed,  yet  often  little  consideration  is  given  to  the 
material  oi  which  a  building  shall  be  instructed.  ( )n 
the  other  hand,  specialists  are  employed  and  with  as- 
sistance of  department  heads  of  the  industry,  arc 
helped  with  advice  ami  suggestions  relative  to  the 
arrangement  of  rooms,  dimensions  of  floors  and  general 
layouts.  Materials  of  construction  are  too  often  de- 
termined upon  after  a  rather  su])erricia!  incpiiry  into 
first  cost  and  rates  of  insurance. 

Advantages  of  Concrete  for  Industrial  Buildings 

From  an  industrial  point  oi  view,  the  advantages 
of  a  reinforced  concrete  building  arc  its  fire-safeness, 
sanitary  qualities,  load-carrying  capacity,  resistance 
to  vibration,  watertightness,  speed  of  construction  and 
permanence.  Reinforced  concrete  has  won  its  pro- 
minence as  a  building  material  because  of  the  way  in 
which  it  has  withstood  many  severe  tests ;  among 
these,  exposure  to  fire. 

To-day  all-frame  buildings  are  used  almost  solely 
f(^r  residences  and  minor  structures. 

Brick  buildings,  so-called,  have  brick  walls.  The 
interior  is  usually  of  ordinary  construction,  which 
means  wood  floors  carried  on  timber  joists,  with  par- 
titions of  lath  and  plaster  on  wood  studding. 

Slow-burning  mill  l)uildings  have  brick  walls  or 
walls  of  other  incombustible  material  with  thick,  heavy 
wood  floors  carried  on  widely  spaced  timber  joists 
and  girders  of  large  size.  Columns  are  of  heavy  tim- 
bers, wall  partitions  are  of  slow-burning  type  or  of 
incombustible  materials.  Stair  wells  and  elevator 
shafts  are  enclosed.  All  openings  in  walls,  floors 
and  roof  are  protected  by  doors  or  shutters  approved 
by  insurance  underwriters. 

Reinforced  Concrete  Buildings  are  Fireproof 
Fireproof  buildings  may  be  of  steel  or  reinforced 
concrete.  A  steel  building  has  a  steel  frame  of  rolled 
structural  members  fireproofed  with  clay  tile  or  with 
concrete — sometimes  a  combination  of  these  materi- 
als. No  steel  or  iron  is  left  exposed  so  that  the  struc- 
tural stability  will  be  afifectcd  in  case  of  fire. 

Reinforced  concrete  buildings  are^  classed  by  fire 
underAvriters  as  fireproof.  In  reinforced  concrete 
structures,  steel,  which  has  high  strength  in  tension, 
is  used  wherever  tension  exists,  and  concrete,  which 
has  high  strength  in  compression,  is  used  wherever 
compression  exists  in  the  frame.  The  proper  com- 
bination of  steel  and  concrete  secures  full  efifective- 
ness  of  each  material.  Concrete  ofiferjj  ni'gh  resist- 
ance to  fire  and  the  steel  is  protected  by  a  covering 
of  concrete  which  experience  has  shown  ample. 

Reinforced  concrete  buildings  have  a  complete 
framework  of  reinforced  concrete  with  reinforced  con- 
crete floors,  slabs  and  roof.    The  walls  are  usually 
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thin  curtain  walls  carried  on  spandrel  beams  so  they 
need  be  thick  enough  only  to  carry  their  own  weight 
for  the  height  of  one  storey.  Walls,  proper,  may  be 
of  concrete,  brick,  tile  or  stone. 

Cost  is  Less  in  the  End 

Naturally  the  first  thought  which  occurs  to  the 
manager  of  an  industry  when  planning  a  new  struc- 
ture is,  "What  will  it  cost"?  Cost  is,  in  a  great  degree, 
determined  by  availal:)ility  of  an  experienced  contractor 
with  a  properly  organiz.ed  gang  to  carry  on  the  work, 
it  is  also  influenced  by  location,  which  aflfects  costs 
through  haulage  charges,  source  of  supply  of  materi- 
als,, etc. 

When  first  used,  reinforced  concrete  buildings  cost 
considerably  more  than  they  do  now  because  engineers 
and  contractors  had  nowhere  near  the  definite  know- 
ledge of  design  and  construction  requirements  that  is 
available  to-day.  Only  recently  an  instance  was 
brought  to  the  writer's  attention,  in  which  one  of  the 
largest  construction  companies  in  the  country  guar- 
anteed to  reproduce  in  reinforced  concrete,  a  factory 
building  estimated  for  mill  construction  to  cost  at 
least  $200,000,  and  to  come  within  eight  per  cent,  of 
the  cost  of  mill  construction,  no  matter  who  made  th§ 
design  nor  how  long  an  experience  the  contractor  bid- 
ding on  mill  construction  might  have  had.  Even  if 
one  has  to  pay  15  per  cent,  more  for  a  reinforced  con- 
crete building,  it  will  ,  be  cheaper  than  mill  construc- 
tion at  the  end  of  ten  or  twelve  years,  to  say  nothing 
of  the  numerous  advantages  which  it  possesses  over 
any  other  class  of  construction. 

Flat  Slabs  Make  Easier  Fire  Fighting 

Flat  slab  construction  has  some  advantages  over 
other  methods  of  using  concrete.  The  beamless  ceil- 
ing ofifers  no  opposition  to  fighting  fire  in  the  stored 
contents  of  a  building.  With  no  depending  beams  to 
block  streams  of  water,  the  efficiency  of  fire  fighting 
apparatus  is  much  increased.  Not  only  is  the  efficiency 
of  a  sprinkler  system  increased  for  the  same  reason, 
but  its  first  cost  is  ^reduced,  since  each  head  is  fully 
efficient  over  its  rated  area.  With  beam  and  girder 
construction  there  must  be  one  or  two  sprinkler  heads 
in  each  panel  between  beams,  regardless  of  the  actual 
area  of  floor  covered,  since  the  range  of  each  head  is 
absolutely  limited  by  the  surrounding  beams. 

Speedy  Erection 

With  an  experienced  contractor  and  ordinarily 
favorable  working  conditions,  reinforced  concrete  in- 
dustrial buildings  can  be,  and  in  almost  innumerable  in- 
stances have  been,  erected  in  a  time  which  compares 
favorably  with  any  other  type  of  construction.  In 
fact,  on  some  large  structures  concrete  holds  the  speed 
record. 

The  insurance  underwriter  is  interested  in  having 
the  ratio  between  income  and  losses  fixed  as  low  as 
consistent  with  profits.  He  must  make  a  profit  but 
if  it  is  found  out  that  this  is  too  great,  business  men 
will  carry  their  own  insurance  by  establishing  a  spe- 
cial sinking  fund  for  that  purpose.  The  insurance 
man  is  interested  in  having  more  fireproof  buildings 
erected.  It  reduces  his  losses.  But  such  buildings 
cannot  be  carried  as  insurance  business  at  a  loss,  nor 
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is  it  possible  to  make  wide  differences  between  vari- 
ous classes  of  buildings. 

Fire  Due  to  Exposure  and  Occupancy 

More  than  ninety  per  cent,  of  all  fires  have  been 
shown  to  have  their  origin  in  occupancy ;  thirty  per 
•cent,  of  all  fires  are  caused  by  exposure,  in  nearly  all 
cases  occupancy  in  the  exposing  risk  being  the  cause 
of  the  fire.  When  buildings  have  walls  that  will  not 
burn  and  all  openings  in  the  walls  are  protected  by 
approved  fire  shutters  and  have,  in  addition,  non- 
combustible  roofs  with  roof  openings  protected  Avith 
approved  skylights,  thirty  per  cent,  of  all  fires  are 
guarded  against. 

Flat  Slab  Construction  Saves  in  Height 

Flat  slab  construction  has  an  added  advantage  in 
that  it  saves  storey  height  amounting  to  about  one 
storey  in  eight  without  cutting  down  useful  clear 
4,600.000 
4.400,000- 


Light  and  sanitation  go  hand  in  hand  with  concrete 
construction.  Such  buildings  are  free  from  any  pos- 
sible nesting  places  for  rats  and  mice,  hence  losses 
from  these  rodents  can  be  eliminated.  The  permanence 
and  rigidity  of  concrete  make  for  very  low  deprecia- 
tion charges;  in  fact,  it  is  difficult  to  show  where  there 
will  ever  be  depreciation  in  concrete  buildings  other 
than  in  those  portions  which  of  necessity  have  been 
finished  with' other  materials. 

Rigidity  Eliminates  Vibration 

Absence  of  vibration  is  very  important  in  indus- 
tries where  the  buildings  are  equipped  with  consider- 
able machinery.  A  concrete  building  is  more  rigid  and 
is  therefore  more  satisfactory  for  the  operation  of 
machinery  because  there  is  unquestionably  less  vibra- 
tion. Vibration  is  a  mighty  big  factor  in  a  manufac- 
tining  plant,  and  it  is  impossible  to  eliminate  this 
(listurl>ance  from  machinery  placed  in  mill  constructed 
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Diagram  illustrating  the  relative  use  of  concrete  in  industrial  buildings  as  comparaJ  with  other  types  of  "construction. 


head  room.  This  means  about  ten  per  cent,  saving 
in  the  cost  of  exterior  walls,  partitions  and  coluinns. 
/\.ll  vertical  equipment  is  reduced  in  height  or  in  length 
of  travel.  Materials  used  in  erection  do  not  have  to 
be  hoisted  through  so  great  a  distance. 

Lighting  Possibilities 

Every  reinforced  concrete  industrial  building  pro- 
perly designed  can  be  a  better  lighted  building  than 
one  of  any  other  type  of  construction.  The  flat  ceil- 
ing means  more  light.  The  lighting  possibilities  of 
a  flat  slab  reinforced  concrete  building  are  so  far 
ahead  of  a  mill-constructed  building  that  there  is  no 
ci  im])arison. 

Working  Conditions 

livery  industrial  manager  is  aware  of  the  fact  that 
Cf)nditions  under  which  his  employees  work  have  a 
great  deal  to  do  with  their  efficiency.  Clean,  sanitary 
rooms  with  ])lenty  of  light,  good  ventilation  and  uni- 
form temperature  have  a  money  value  to  the  industry. 


buildings.  If  the  building  vibrates  to  any  extent  as 
the  result  of  machine  motion,  accuracy  of  shafting  and 
attachment  is  disturbed.  This  has  a  great  eft"ect  on 
the  life  of  machines,  shafting  and  bearings.  Further- 
more, excessive  vibration  is  dangerous  and  greatly  re- 
duces the  life  of  a  mill  constructed  building.  It  is 
exceedingly  costly  on  account  of  wear  and  tear  on 
.shafting  and  machines.  A  paper  goods  mai'iufacture  in 
Boston,  whose  ])lant  has  both  reinforced  concrete  and 
slow-burning  mill  construction  buildings,  has  reported 
a  saving  of  $5,000  per  year  in  machinery  repair  and 
oj)eration  charges  in  favor  of  the  concrete  building. 
This  is  but  one  example  of  the  profit  that  comes  from 
eliminating  vibration,  and  hence  directly  eliminating 
depreciation  of  machinery. 

Concrete  Less  Subject  to  Temperature  Changes 

Concrete  buildings  can  be  kept  at  a  comfortable 
temperature  because  from  the  very  nature  of  the  con- 
struction material  the  interior  is  less  subject  to  in- 
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Huences  from  variations  in  outsiiU-  Uniporaluros.    l  ln- 
certainty  that  a  tire  cannot  destroy  a  building-  secures 
the  contidence  of  emjdoyees,  jMCvents  i)anics  and  in 
cidentally  adds  greatly  to  tlu-  peace  of  mind  of  tlu' 
owner. 

Sometimes  objections  are  raised  again>l  working 
>>n  concrete  floors.  Many  reinforced  concrete  buildings 
are  provided  with  inaple  wearing  surfaces  to  the  con- 
crete floors  to  obviate  this  objection,  but  it  is  worth 
while  to  call  attention  to  the  fact  that  there  are  many 
buildings  with  hundreds  of  acres  of  lloor  space  de 
voteil  to  factory  purposes  anil  employing  thousands 
L'f  skilled  artisans  where  it  has  not  been  found  neces- 
sary to  prenide  any  other  wurking  surface  for  the  em- 
ployees than  the  concrete  Hoim".  ()ne  notable  example 
of  this  is  the  building"  of  the  I'ord  Motor  C  omi)any, 
wliich  is  now  using,  in  its  modern  buildings,  concrete 
floors  rather  than  wood  flooring  laid  o\er  the  con- 
crete. This  is  true  of  practically  all  tlu'  automobile 
factories  throughifut  the  United  Stales.  A  decided  ad 
vantage  of  concrete  floors  is  that  they  are  watertight, 
and  if  hre-hghting  must  be  done  on  one  floor,  water 


eaniiol  le.ik  ihrongli  them,  and  on  to  contents  of  a 
lloor  below,  thus  causing  additional  damage. 

Concrete  Buildings  Increase  in  Strength 
In  m.iking  cost  comparisons,  a  common  fallacy  must 
be  avoided.  \\'hen  an  owner  builds  a  mill  constructed 
building,  he  \  ery  frequently  equips  the  building 
throughout  with  the  cheapest  of  fittings  and  appliances. 
On  the  other  hand,  the  owner  whose  business  judg- 
ment directs  him  to  build  a  fireproof  structure  usually 
selects  high  grade  fittings  and  equipment  and  in  other 
ways  adds  to  the  actual  cost  of  the  structure  by  com- 
parison with  mill  construction  because  of  a  desire  to 
make  all  appointments  in  keeping  with  the  better 
class  of  building.  A  mill  con.structed  building  Avill  re- 
(piire  repairs  and  maintenance  which  in  a  period  of 
twenty  years  will  almost,  if  not  actually,  equal  the 
original  cost  of  the  building.  It  has  the  disadvantage 
of  decreasing  in  strength  and  carrying  capacity,  no 
matter  how  consistent  may  be  the  efiforts  to  keep  it 
well  maintained,  while  reinforced  concrete  buildings 
increase  in  strength  with  age  and  perpetually  remain 
free  from  the  necessity  of  maintenance  expenditures. 


Vibration  Problems  in  Industrial  Buildings 

Their  Causes,  Effects  and  Suggested  Remedies — 
Decreases  Efficiency  of  Workers  and  Machines 


Ox  I',  of  tile  lea>t  studied  of  the  man\-  industrial 
l>roblenis  is  the  effect  of  vibration  in  factory 
buildings.'  In  the  technical  jniblications  little 
has  been  published  that  covers  in  any  c()m])re- 
hensive  manner  the  vibrationar}-  problems  in  industrial 
establishments,  but  what  little  has  been  done,  ho\ve\  er, 
in  studying  the  subject  has  indicated  the  im])ortani  e 
that  is  attached  to  the  elimination  of  disturl)ing  \  ibra- 
tionarv  influences.  Factory  buildings,  on  account  of 
the  machines  operating  in  them,  are  peculiarly  suscc])- 
tible  to  \  il)ration.  which,  by  acting  on  the  ner\  ou^  sus- 
ceptibilities of  the  workers,  causes  reduced  efficiency, 
poorer  work,  and  slow  er  speed. 

Two  sources  of  vibration  ma}^  be  apparent — inter- 
nal or  e.xternal.  X'ibration  from  internal  sources  re- 
sults from  the  motions  of  machines  or  equipment, 
which  mav  be  transmitted  to  the  floor  and  walls  of  the 
>tructure,  while  externally  caused  vibration  is  pvo- 
duced  from  sources  entireh'  outside  the  building.  The 
study  of  vibration  and  its  effects  and  how  it  may  be 
eliminated  or  avoided  is  a  complex  problem  at  best,  in- 
asmuch as  it  is  difficult  to  assign  specific  causes  to  the 
effects  produced  or  to  analyze  the  intricate  influences 
concerned.  Conditions  in  factories  vary  to  such  a  de- 
gree and  the  personal  factor  is  so  inconstant  that  there 
is  a  great  diversity  of  opinion  as  to  just  where  vibra- 
tion begins  to  prove  harmful.  The  best  that  can  be 
done,  therefore,  is  to  cover  only  some  of  the  more  gen- 
eral factors  associated  with  the  subject. 

Vibration  Affects  Quality  of  Work 
\'ibration  of  a  building  may  have  a  very  serious 
eft'ect  on  workmen.  If  it  is  at  all  severe,  the  efficiency 
of  their  labor  may  be  very  materially  reduced  and  the 
output  will  be  smaller,  while  employees  will  reach  a 
state  of  fatigue  sooner.  By  taking  measures  to  coun- 
teract the  vibrationary  effects  it  has  been  found  that 
greater  human  efficiency  is  possible  with  higher  speed 
of  workmanship  and  a  better  quality  of  work.  Closely 
coupled  with  the  efficiency  of  the  worker  is  that  of  the 
machine,  which  is  affected  by  vibration  in  one  wa\'  or 
another.  The  effect  on  machinery  is  manifested  in  de- 
creased output.    The  experiences  of  factory  owners 


who  base  installed  old  e(|nipmcnt  in  new  and  stable 
buildings  indicates  that  the  output  of  these  machines 
lias  gre;ill\-  increased,  due  entirely  to  the  elimination  of 
\  ibratic  jii. 

l"actor\-  ])uil(ling  \  ibration  is  often  rcs]>onsible  for 
waste  of  i)ower  and  difificulties  with  line  shafting.  The 
\  il>ration,  in  such  a  case,  results  in  a  mis-alignment, 
which  makes  il  impossible  to  keep  shafting  true,  with 
the  result  that  added  friction  produces  a  loss  of  power. 
Trouble  is  (jiten  occasioned,  further,  with  crvstalli/.a- 
lion  of  machine  parts  on  account  of  the  x-ibration.arv 
effects,  for,  wdiere  the  machines  are  not  cushioned, 
severe  \ibration  mav  result  in  crystallization  of  the 
metal  parts  and  end  in  their  breakage. 

Coincidence  of  Frequencies 

Rvery  part  of  a  building  has  a  natural  pitch,  and, 
wdien  set  in  motion,  wall  vibrate  at  a  periodic  number 
of  oscillations.  The  entire  building,  as  well  as  its  com- 
))onent  members,  conforms  to  this  characteristic.  The 
most  harmful  condition  takes  place  when  the  frequency 
of  the  source  of  vibration  coincides  with  the  frequency 
oi  the  building.  When  these  .are  coincident,  the  action 
is  aggravated,  and  may  i)ro(luce  serious  results.  The 
effect  of  coincidence  l)el\veen  the  natural  frequency  of 
N'ibration  of  a  tLxjr  and  that  of  the  source  of  disturb- 
ance is  well  illustrated  bv  an  experience  contained  in 
the  report  of  the  Aberthaw  Construction  Company, 
who  have  been  conducting  comprehensive  investiga- 
tions on  the  eft'ect  of  vibration  in  structures.  The  case 
in  point  had  to  do  with  the  testing  of  a  small  engine 
upon  a  floor  of  timber  construction.  At  a  speed  of 
about  550  revolutions  per  minute  the  intensity  of  the 
floor  vibration  was  so  great  that  it  was  impossible  to 
work  in  the  drafting-room,  located  on  the  same  floor 
more  than  100  feet  away,  but  this  eft'ect  entirely  disap- 
peared when  the  speed  was  either  increased  or  de- 
creased by  about  50  r.p.m.  If  the  cause  of  vibration  be 
.  intermittent  and  of  a  dift'erent  frequenc\',  the  result 
will  be  a  breaking-up  of  vibrations. 

Vibration  transmitted  from  sources  outside  the 
building  are  the  most  ditficult  to  trace  and  the  most 
difficult  to  overcome.    The  eft'ect  of  passing  trains  is 
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very  common,  and  the  transmission  is  due  either  to  soil 
and  rock  viljrations  or  to  atmospheric  vibrations.  In 
regard  to  vibration  from  external  sources,  Mr.  Maurice 
Deutsch,  C.E.,  is  (luoted  in  tlic  re]:)ort  referred  to  as 
follows : 

"Vibrations  have  of  late  been  absorbin.o-  the  atten- 
tion of  not  only  scientists,  but  of  the  general  public,  in 
lari^e  cities.  Since  the  introduction  of  skyscrapers, 
towerinie:  far  above  adjoining  buildings,  of  large  print- 
ing i)lants  and  power-houses,  diversified  complaints  nf 
\ibratiion  are  frequently  heard.  The  (i])eration  of  heavy 
bed  i)resses  and  reciprocating  engines  leave  in  their 
])ath  a  tremor  to  which  many  adjoining  1)uildings  are 
so  naturally  attuned  tliat  the  Aibrations  are  often  not 
only  annoying  but  dangerous,  both  to  the  building  in 
which  the  machinery  may  be  opcratiuij  and  to  adjoin- 
ing structures. 

Rigidity  Avoids  Vibration 
'"In  concrete  steel  monolithic  slructures,  when  pro- 


perly designed,  the  entire  mass  acts  as  a  unit  to  absorl) 
vibrations,  the  main  tendency  being  to  set  up  an  oscil- 
latory motion  of  the  entire  structure ;  but  this  can  gen- 
erally be  avoided  if  proper  foundations  are  construct- 
ed, and  if  such  precautions  are  taken  in  the  location, 
arrangement,  and  oj^erations  of  the  moving  machinery 
as  have  been  found  from  experience  would  materialh- 
reduce  the  possible  transmission  of  vibrations." 

Absence  of  vibration  in  industrial  buildings  can  be 
attained  by  giving  due  respect  to  the  rigidity  of  the 
structure,  to  foresight  in  the  placing  of  certain  ma- 
chines on  solid  foundations,  to  the  proper  cushioning 
of  others,  and  to  such  arrangement  of  duplicate  ma- 
chines operating  at  the  same  speed  as  to  avoid  cumula- 
tive effect.  Old  buildings  are  usually  more  susceptible 
to  vibrationary  influences  than  more  modern  buildings, 
inasmuch  as  they  are  often  unsuited  to  present-day  re- 
(|nirements,  and,  moreover,  many  conditions  which 
would  receive  immediate  attention  in  up-to-date  fac- 
tories are  often  allowed  to  continue  in  old  buildings. 


The  Industrial  Site  and  Its  Relation  to  the 

Transportation  Problem 


By  F.  W.  Cowie,  B.A.Sc,  M.  Inst.  CE. 


INDUSTRIAL  corporations  have  achieved  success 
beyond  expectations  in  Canada  during  the  past 
several  years.  "System"  resulted  in  general  man- 
agers who  are  now  presidents.  "Organization" 
combined  system  with  concentration,  resulting  in  lower 
overhead  charges,  less  direct  competition  and  less 
duplication.  This  was  the  foundation  keynote  of  the 
success  of  some  of  our  largest  and  most  successful  cor- 
porations, whose  presidents  are  now  millionaires. 

"Efficiency"  is  now.  the  Avord.  There  is  the  example 
of  German  efficiency  which  almost  brought  the  whole 
world  to  its  feet.  The  efficiency  expert  cuts  out  a 
movement  and  by  multiplying  by  a  million,  saves  an 
amount  laid  down  to  three  places  of  decimals.  The 
success  of  the  past  will  be  forgotten  by  the  results  of 
the  future,  due  to  efficiency  methods  supplied  to  50,- 
000,000  men  and  100,000,000  machines. 

Of  later  date  and  with  even  greater  expectations 
is  the  present-day  cry,  "The  y\pplication  of  Science  to 
Industry."   The  utilization  of  products  formerly  wast- 
ed;  the  scientific  investigation  into  new  products  by 
new  methods;  the  day  of  the  scientific  investigation  is 
at  hand  ....  that  is  if  he  "keeps  his  feet  on  the  ground." 
"Save  a  dollar,"  excellent ! 
"Create  a  dollar's  worth,"  even  better! 
But  after  all,  the  value  of  a  dollar  must  not  be  either 
forgotten  or  overlooked. 

The  great  and  successful  corpejrations  have  system, 
they  have  organization,  they  have  efficiency  experts 
and  they  have  their  scientific  laboratories. 

It  is  however  absurd  to  think  of  how  nuich  the 
transportation  factor  is  overlooked. 

"1  own  a  vacant  lot,  I  will  build  there." 
"This  land  is  cheaj),  it  will  save  capital." 
"That  is  an  excellent  opportunity  offers  to  purchase 
a  factory  all  complete,  it  will  save  trouble." 

"1  want  a  site  within  motor  distance  of  my  home." 
"I'^or  national  reasons  we  arc  obliged  to  build  and 
(^jerate  in  Canada,  but  we  only  l)uild  to  prevent  pos- 
sible strong  coni])etition,  and  we  choose  ;i  site  as  near 
as  ])ossib!r  III  the  parent  concern." 

Why  is  not  the  real,  vital,  economic  question 
transportation  taken  into  first  consideration,  as,  after 


all,  next  to  good  and  ready  labor,  it  is  the  key  to  suc- 
cess. 

Where  will  the  shipments  come  from?  How  will 
they  come?  What  will  be  the  cost?  How  about  des- 
patch?   How  about  terminal  charges? 

How  can  delivery  freights  be  reduced  to  a  mini- 
mum by  locating  at  a  centre  where  a  large  proportion 
of  the  output  will  be  consumed  or  taken  delivery  of 
locally?  Where  can  cars  always  be  obtained?  How 
much  will  be  the  terminal  charges  for  roads  not  con- 
necting with  plant  sidings?  How  can  plant  sidings 
be  simplified  and  shunting  reduced  to  a  minimum? 

We  hear  of  one  firm  located  most  advantageously 
on  a  canal  site,  but  business  is  disorganized  in  winter, 
when  navigation  is  closed. 

Another  is  given  splendid  terms  by^  a  railway  com- 
pany, but  it  is  difficult,  often  impossible,  to  get  cars. 
This  successful  company  has  urgent  business  at  good 
profits,  but  despatch  being  impossible,  it  is  lost.  An 
enterprise  has  the  last  call  in  some  up-to-date  pro- 
duction, but  as  it  is  located  on  a  local  railway,  it  costs 
4  cents  per  100  lbs.  over  the  local  or  city  rate  for  term- 
inal charges  and  switching.  A  twenty-million-dollar 
enterprise  is  located  where  not  one  ton  of  its  tremend- 
out  tonnage  output  will  ever  be  consumed  locally,  and 
has  to  compete  with  a  firm  supplying  half  its  output  to 
the  local  firms  at  practically  no  delivery  costs. 

It  is  most  refreshing  to  hear  that  in  many  large 
centres  of  i)opulation  and  industrial  activity  the  ques- 
tion of  termintils  and  radial  or  marginal  railways  is  at 
last  becoming  a  governing  factor  of  success  or  failure. 
The  more  congested  the  district  the  more  it  will  cost, 
and  cost  what  it  may,  it  must  be  incurred  or  the  com- 
munity will  be  left  behind. 

Ten  cars  per  day  in  and  ten  out  is  an  ordinary  indus- 
trial turnover.  At  2c  per  100  lbs.,  for  one  extra  switch- 
ing rate,  and  the  average  is  generally  more,  there  is  a 
fixed  charge  against  the  l)usiness  of  $200  per  dav,  or 
$60,000  ])er  annum. 

Despatch  in  delivery  and  the  question  of  cars  is  of 
.ilmost  equal  economic  im])ortance. 

Caj)italists  w'ould  do  well  to  sec  that  this  important 
matter  is  carefully  considered  before  they  subscribe 
rni.incially  to  new  industrial  undertakings. 
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Conditions   in   Canada's  Industrial  Centres 

Arc  Reported  as  Being  Satisfactory — 1916  Returns  Show  that  the 
"Slump"  Has  Been  Overtaken— Brief  Reports  from  Civic  Officials 
at  N'arious  Points  Typical  of  a  General  Confidence  in  the  Future 


N  O  R  r  H  BAY 


N''K1"1I  I '.A  \  ,  an  iin|)ni  lam  railw  ,i\  b  i\\  n,  w  itli 
t  population  of  lO.OCK),  is  located  ai  llu'  ,L;alc 
\sa\-  ot  Xcw  ( )ntario.  I'u-  iK'\ (.1. ipnu'iii  n| 
which  will  he  i,;aiiij'0(l  li\  ihi-  L^inwth  of  \\]\> 
lown,  a>  ihc  four  railroads — nanu-h  .  t  .I'.K.,  (I.  T.lv., 
L'.N'.U.R..  and  T.  and  X.O.R.— wliich  ha\c  lenmiials 
at  litis  point,  diverge  through  the  mineral  area  and  the 
i;rcat  clay  belt  of  the  Xorth  L\)untry,  where  lies,  almost 
dorntant,  untold  strength  in  the  roaring,  boiling  water- 
fals,  waiting  to  be  harnessed  and  turned  into  electric 
energy. 

The  industrial  conditions  of  the  town  are  brighten- 
ing rai)idly  in  the  manufacture  of  toys,  lum1)er,  wood- 
en construction  materials,  and  macaroni,  and  in  the 
smelting'  of  ore.  A  large,  up-lo-dat.'  building  will  ])e 
erected  this  vear  to  accommodate  ilie  increasing  busi- 
ness in  the  manufacture  of  tovs.  The  town  is  favor- 
alily  situated  for  a  chemical  plant,  a  tannery  and  wood- 
enware  industries,  as  great  quantities  of  hardwood, 
hemlock,  pine,  and  other  timber  are  within  a  short 
tlistance.  The  railroads  have  excellent  facilities  for 
the  handling  of  freight  and  passenger  traffic,  the  hous- 
ing', repairing',  and  construction  of  locomotives,  and 
extensive  repairs  or  construction  of  freight  cars. 

The  C.P.R.  engine-house  is  of  the  circular  type, 
comprising'  23  stalls,  the  exit  from  which  is  over  a  70-ft. 
turntable.  Connected  to  this  engine-house,  by  con-,- 
plete  machine  and  blacksmith  shops,  is  a  modern  rec- 
tangular 10-pit  locomotive  erecting  shop,  access  to 
which  is  had  over  an  electrically  operated  transfer 
table.  Close  by  is  located  the  car  repair  yard,  with  a 
six-track  enclosed  car  repair  and  erecting  shop,  off 

By  Mr.  H.  J.  McAuslan,  Town  Engineer. 


which  upholstering,  air  ec|uipmenl,  carpenter,  and 
Ijlacksmith  shops  open.  These  car  rei)air  tractcs  proper 
ha\  e  a  capacity  of  156  cars. 

.^l)ecial  provisions  by  the  railroads  for  the  benefit 
of  industries  and  local  wholesale  and  other  dealers  re- 
el niring  trackage  facilities  have  been  provided  in  the 
shape  of  industrial  tracks,  with  sites  adjoining,  which 
can  be  acquired  for  business  i)urposes. 


HAMILTON 


SIXC'I*]  the  beginning  of  I'T.^  fifteen  new  factories 
ha\'e  located  in  Hamilton,  nine  of  these  factories 
I)eing  of  L'nitcd  States  parentage,  which  is  impos- 
ing e\  i(lence  of  the  attractive  power  of  the  Cana- 
dian market  and  of  I'anadian  export  possibilities.  The 
largest  of  these  industrial  undertakings  was  that  of  the 
Proctor  iS:  (iamble  Comi:)any,  the  proprietors  of  ivory 
soap  and  sundry  other  soap  and  cotton  seed  Oil  pro- 
ducts, who  erected  an  immense  plant  here. 

The  Dominion  Sheet  Metal  Company  erected  a  new 
factorv  for  the  manufacture  of  galvanized  sheets.  Cana- 
dian Jlorse  Shoe  Company,  a  branch  of  the  United 
States  Horse  Shoe  Company,  of  Erie,  Pa.,  built  a  fac- 
fory  for  the  manufacture  of  horseshoes  and  toe 
caulks.  Canadian  Cartridge  Company  built  a  new 
factory  for  the  manufacture  of  cartridge  cases.  This 
plant  is  working  a  day  and  night  shift.  Franklin  Steel 
Works,  of  Joliett,  111.,  leased  a  factory  for  the  manu- 
facture of  toe-caulks.  T.  Eaton  Company  built  a  big 
four-storey  factory  for  a  knitting  mill.  \\'.  T.  Raw- 
leigh  Company,  of  Freeport,  111.,  will  erect  a  factory 
shortly  for  the  manufacture  of  household  medicines. 

By  Mr.  H.  M.  Marsh,  Commissioner  of  Indus'tries. 


Proctor      i.aiiiblt  Company  s  soap  factory-  one  of  Hamilton's  many  fine  factories. 
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extracts,  tnilet  ariirlf>.  and  >tock  and  punltrv  prepara- 
tions. 

The  Haniiltun  Steel  Wdieel  Cumpany  ha\e  erected 
a  new  factory  for  the  manufacture  of  steel  car  wheels. 
Stanley  Steel  Company  have  built  a  factory  for  the 
manufacture  of  cold  rdlled  sheet  steel.  The  (  arljon 
and  Alloy  Steels,  Ltd.,  will  erect  furnaces  and  a  foun- 
dry plant  this  year  for  nuikiuL;  steel  castings,  ini^ots, 
and  similar  products  1)\'  the  Alottat  electri 
T 


The  Perkins  Cilue  C  > 


nip 


ic  process, 
of  Lansdale,  Pa. ;  On- 


Proctor  &  Gamble's  factory,  Hamilton,  Onl. 

tario  ^'arn  Company,  of  Afarkham;  Watkins  Medical 
("ompany,  Winona,  Minn. ;  Turner,  Day  &  Woolworth 
Company,  of  Louisville,  Ky.,  and  the  Desmond-Ste- 
phen Company,  of  Urbana,  Ohio,  have  also  located 
l>ranch  factories  here  within  the  last  tv^^o  years. 

The  Mercury  Mills  Company  are  completing  a  new 
large  hosiery  mill  and  spinnino-  mill.  The  Chipman- 
Ifolton  Company  are  'building  a  new  spinning  mill. 

Nearly  every  one  of  the  big  concerns  are  prosper- 
ing and  largely  increasing  their  plants.  In  fact,  dur- 
ing V)\6.  71  new  factories  and  additions  were  erected 
here,  the  building  permits  for  these  totalling  $994,446. 


CHATHAM 


CH.VTHAM  can  boast  of  forty-three  flourishing 
industries,  with  capitalization  ranging  any- 
where from  two  million  dollars,  down.  Chief 
among  these  indus■trie^  i^  the  Hayes  Wheel 
Works,  who  manufacture  all  kinds  of  automo- 
bile wheels,  hubs  and  rims ;  the  Dowsley  Spring  & 
Axle  Company,  the  largest  manufacturers  of  automo- 
bile springs  used  in  Canada,  also  carriage  axles  and 
siM  ings  ;  the  Pad  &  Textile  Company,  who  make  all 
manner  of  felt  goods ;  the  International  Harvester 
Company,  who  manufacture  farmers'  wagons  ;  the  Do- 
minion .Sng.'ir  Company,  who  have  the  largest  sugar 
|ilaut  on  the  Xortii  American  continent;  and  the.  Gray- 
Dort  Com])any,  one  of  the  largest  producers  of  auto- 
mobiles in  Canada.  • 

Chatham  is  also  well  supplied  with  financial  insti- 
tutions, six  of  the  best  banks  being  represented  here. 

The  railroad  facilities  are  exceptional,  in  that  Chat- 
ham is  su])plic(l  by  five  railroads— three  of  them  Am- 
erican lines,  and  two  Canadian.  The  great  advantages 
in  having  the  American  lines  are  that,  in  shipping 
wi'st  you  can  procure  tarififs  via  the  United  States, 
which  gi\c>  \  (iu  a  nuich  better  opportunity  to  obtain 
cars  for  shipment,  than  if  you  had  to  ship  directly 
over  Canadian  lines,  Avhich  are  frequently  short  of 
equipment. 

Chatham  also  has  direct  waterway  connection  with 
the  Great  Lakes,  which  gives  access  for  shipments 
touching  at  all  peiints  on  the  lakes.  There  is  also  a 
regular  boat  service  maintained  between  Chatham  and 
Detroit. 

The  labor  condi,tions  here  have  shown  that  the  em- 
l)loyer  and  employees  work  to  their  mutual  advantage, 
in  that  Chatham  can  boast  of  never  having  had  a  large 
strike. 

The  manufactm-ers  are  exceedingly  fortunate  in 
that  Chatham  is  supplied  by  the  Aveil-known  Tilbury 
Gas  Fields,  with  natural  gas,  which  the  manufacturers 
have  the  privilege  of  using  for  power,  at  the  rate  of 


By  Mayor  J.  G.  Kerr. 


The  Dominion  Siirtnr  Factory,  Chatham.  Onl.    l.arKest  sugar  plant  i.n  Noitli  American  continent. 
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Mattaaanii  Pulp  and  Paper  Plant— Typical  of  one  of  Canada's  biggest  industries. 


I J  cciiL-  per  ihoiisaiul.  It  ;i1mi  has  Jlydru  clccliicil  \  , 
which  siippHcs  power  at  a  nimiiiial  rate  tn  tlie  nianu- 
tacturcrs. 

The  cil\  ciMitrols  tlie  \\  atcrw nrks  and  there  is  a 
iienerous  siii)])ly  of  good,  clean  water,  at  low  rates. 

Shoiihl  a  niannfactnrer  <lesire  to  use  coal,  Chatham 
is  the  distrihutiny-  ])oint  for  all  coal  used  on  the  two 
Canadian  railroads  before  mentioned — this  coal  com- 
ing across  regularly  by  boat,  to  a  point  twelve  miles 
south  of  Chatham. 

Chatham  is  served  by  four  express  companies, 
which  gives  excellent  service,  and  creates  good  com- 
[)etition. 

The  residential  districts  in  Chatham  are  well  adaj)t 
ed  to  the  conditions  necessary  for  the  laboring  man,  in 
that  they  are  not  expensive  to  rent,  and  are  within 
easy  access  of  the  various  manufacturing  plants. 

The  city  has  two  parks,  which  are  nicely  located 
and  gives  an  excellent  recreation  ground  in  which  to 
enjoy  sports,  etc.,  after  working  hours. 

In  conclusion,  Chathatn  is  surrounded  hy  a  very 
fertile  district,  which  has  mixed  farming;  and  also  has 
an  exceptionally  fine  fruit  district  in  the  southern  por- 
tion of  the  counties.  Being  surrounded  with  fertile 
land,  it  naturally  results  that  there  are  an  exceptionally 
fine  class  of  merchants  in  the  city,  at  whose  places 
goods  can  be  bought  at  prices  that  compare  favorably 
with  any  of  the  larger  stores  in  the  Dominion. 

The  city  enjoys  an  excellent  climate,  in  that  it  is 
located  in  the  most  southern  portion  of  the  Dominion 
of  Canada.  It  has  been  favored  with  an  energetic 
Council  and  Board  of  Trade,  who,  in  the  past  two 
years  have  been  successful  in  procuring  five  large  in- 
dustries. 


Less  than  a  year  ago  the  Portland  Cement  Associa- 
tion issued  a  booklet  on  concrete  swimming  po(jls  and 
through  its  cement  products  bureau  has  dcjne  very  ex- 
tensive promotion,  both  /)f  municiijal  and  i)ri\alc 
pools.  As  a  result  Ave  hear  of  man\  ]><>(>]^  in  cities, 
from  the  .Atlantic  tr>  the  Pacific,  planned  for  the  com- 
ing year.  The  swimming  pool  situation  is  being  han- 
dled in  many  cases  as  are  paving  |)ropositions.  munici- 
pal bond  issues  being  arranged  to  provide  the  neccs- 
sarv  funds  for  undertakinsr  the  construction. 


RED  DEER 

RI^'D  DEl^K  is  the  centre  of  the  mixed  farm- 
ing district  of  Alberta,  and  the  principal 
industries  of'  this  district  are  butter  and 
cheese  making.  There  are  two  creameries 
and  cheese  factories  in  Red  Deer,  both  run- 
ning to  capacity  and  increasing  their  output.  Through- 
out the  district  there  are  many  smaller  plants,  all 
doing  well.  A  large  quantity  of  cream  is  shipped  to 
Calgary  and  Edmonton,  besides  what  is  manufactured 
here.  The  dairymen  around  here  are  making  money 
and  any  man  with  a  little  capital  and  willing  to  work 
can  do  well  at  dairying. 

The  Great  West  Lumber  Company  has  a  large  saw- 
mill here  and  ran  it  part  of  the  summer,  as  demand  for 
lumber  was  good  last  year.  The  two  brick  plants  here 
did  not  operate  last  year,  the  demand  for  brick  not  be- 
ing good. 

Labor  was  scarce  and  any  able-bodied  man  could 
get  work ;  labor  will  be  scarcer  this  year. 

Building  was  cjuiet  in  the  city,  but  many  farmers 
built  new  houses,  barns,  etc.,  and  carpenters  had  plenty 
of  work.  Campbell,  Wilson  &  Horne,  wholesale 
grocers,  built  a  new  warehouse  last  summer.  The 
Canadian  Northern  Railway  Company  is  just  complet- 
ing a  bridge  across  the  Red  Deer  River  and  we  expect 
connection  with  this  line  this  summer,  as  they  have 
the  grade  completed  from  the  Brazeau  line  to  Red 
Deer.  There  is  a  good  demand  for  modern  houses  in 
Red  Deer ;  at  present  there  are  no  modern  houses 
vacant  and  more  Avill  have  to  be  built.  There  is  little 
demand  for  houses  without  modern  conveniences. 

Prospects  for  1917  are  that  there  will  be  consider- 
ably more  building  done  than  in  1915  or  1916.  The 
Provincial  Government  is  planning  to  build  large  ad- 
ditions to  the  Alberta  Ladies'  College,  which  the}^  pur- 
chased last  year  for  an  institution  for  defective  chil- 
dren of  the  four  western  ];rovinces.  These  additions 
will  i)rol)ahly  cost  over  $100,000.  The  two  wholesale 
grocery  firms  located  here  are  doing  well  and  increas- 
ing their  business  steadily. 

Red  Deer  being  the  centre  of  the  dairying  industr}- 
( if  Alberta  there  is  a  splendid  opening  here  for  a  con- 
By  Mr.  A.  T.  Stephenson,  Secretary-Treasurer. 
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(leased  milk  iIulu^U■y,  as  milk  can  be  obtained  here  in 
(|uantity,  and  cheaper  than  any  other  place  in  Alberta. 
We  look,  in  the  near  future,  for  such  an  industry  to 
be  started  here.  Prospects  are  good  for  a  steady, 
healthA-  tjrowth  in  the  future. 


R  E  G  I  N  A 


RE(tlX.\,  the  capital  df  the  i'mx  ince  of  Saskatch- 
ewan, is  more  and  more  becominc:  recognized 
as  the  commercial  and  distributing;  centre  in 
Central  Western  Canada. 
A  review  of  business  in  Regina  for  the  past  year, 
from  an  industrial  standpoint,  reveals  a  very  satisfac- 
lorv  conditiim.     Thdse  engaged  in  every  line  of  busi- 


are  not  required  they  are  not  usually  imported.  Cus- 
toms returns  for  the  port  of  Regina  during  1915  were 
$653,91 5.75,  and  for  1916.  $1,505,219.20.  The  bank 
clearing's  for  1915  amounted  to  $87,122,611.08,  and  for 
1916  they  were  $124,349,589.81,  putting-  Regina  in 
fourth  place  among-  the  cities  of  the  West,  from  Eort 
William  to  Victoria  inclusi\  e.  Winnipeg-,  Vancouver, 
and  Calgary  only  showing  a  larger  volume. 

Indications  point  to  an  active  building  programme 
in  Regina  during-  the  coming  year,  as  there  are  quite 
a  number  of  manufacturers,  wholesale  houses,  jobbers, 
and  others  intimating  their  intention  to  locate  a  branch 
of  their  business  in  this  city,  and  there  are  not  many 
warehouses  available  at  the  i)resent  time.  The  same 
can  be  said  in  connectinn  with  the  retail  houses.  A 
number  of  prospective  merchants  are  anxious  to  locate 
in  Regina,  iDUt  the}'  are  unable,  at  the  present  time,  to 


The  Robert  Simpson  mail  order  warehouse,  Regina -Canada's  department  stores  are  world  renowned. 


ness  are  able  to  show  a' large  increase  over  the  preced- 
ing year,  notwithstanding  the  fact  that  a  \  cry  hea\  y 
drain  upon  the  manhood  in  Western  Canada  has  taken 
place  during  the  past  few  years,  which  removed  from 
the  community  a  very  substantial  purchasing  powor. 
It  did  not,  however,  remove  the  acti\  ity  in  which  these 
men  were  engaged,  as  their  places  have  been  taken, 
and  very  creditably  lilled,  by  women.  This  is  very 
noticeable  when  one  enters  the  banks,  wholesale 
houses,  retail,  mail  order,  and  cither  esta'blishments. 

Tile  total  turno\er  during  the  year  1'>1()  i^  very 
very  much  greater  than  that  of  1915.  This  fact  is  de- 
monstrated by  the  customs  returns  of  the  port  of  Re- 
gina probably  better  than  in  any  other  way.   If  goods 

By  Mr.  L.  T.  McDonald,  City  Commissioner. 


lind  suitable  available  quarters.  This  will  have  a  ten- 
dency to  create  some  activity  in  the  building  line  dur- 
ing the  coming  summer. 

.Special  reference  should  be  made  to  two-  industries 
that  ha\  e  Ijecome  established  in  the  city  during  the  last 
year  and  a  half,  'i'he  Imperial  Oil  Refinery  have  pur- 
chased fifty  acres  of  land  and  established  a  refinery, 
which  is  now  in  full  operation,  costing  one  and  a  half 
million  dollars.  Reference  should  also  be  made  to  the 
Robert  Simpson  Western,  Ltd.,  mail  order  house.  The 
Robert  .Simi)son  Western,  Ltd.,  a  little  over  a  year  ago 
purchased  ]M-operty  from  the  city  and  erected  thereon 
a  mail  order  house,  costing  $350,000;  they  employ  in 
the  neighborhood  of  1,000  people,  and  are  doing'  an 
enormous  business.   While  we  are  unable  to  quote  the 
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limircs  iiu  (,>l\(.'(-l  in  llicir  ciiiirmMUv  imiu  i\ or,  wo  may 
>av  that  thev  have  admitted  that  ihoir  biKsiness  is  2U0 
per  cent,  lireater  than  the\-  liad  antioiiiatod  lUr  tlic  I'lrsl 
vcar.  and  they  arc  alrcad\  |)rc])ariiiL;  plan^  lo  onlar,L,c 
their  premises. 


WINDSOR 


Till-".  in(hi>trial  life  of  Windsor  for  the  past  year 
has  been  very  active.  .MI  manufacturers  ha\e 
been  running  their  plants  to  full  capacity,  on, 
their  usual  lines  of  manufacture,  and  not  cn- 
ijaged  in  munitions.  W'c  have  not  had  any  vacant 
factory  space. 

Indications  are  that  the  i)rcsent  year  will  far 
echpse  any  previous  year  in  the  industrial  life  of 
Windsor.  1916  building'  figures  far  exceeded  anv  i^e- 
vious  year,  and  yd  there  is  not  an  empty  houM'  in  ihe 
city. 

Eighteen  branches  of  American  factories  have  lo- 
cated since  the  beginning  of  1916,  and  many  more  are 
negotiating  for  space  and  new  jdants.  The  future 
prospects  look,  very  encouraging.    The  Maxwell  Mo- 

By  Mr.  T.  C.  Ray,  Secretary  Windsor  Industrial  Bureau. 


l(ir  Company  have  purchased  four  acres  of  land  and 
are  expected  to  build  a  plant  suitable  to  take  care  of 
present  and  immediate  future  business.  The  Mer- 
chants l>an]<  have  completed  a  fine  office  building  on 
llu'  .corner  of  Oucllette  and  Chatham  Streets.  The 
llnriin  and  l^rie  Loan  Company  have  piuxhased  one 
of  the  best  business  corners  on  corner  of  Ouellette  and 
L'ilt  Streets,  and  will  commence  the  erection  of  a 
modern  office  building.  The  Peoples  Loan  and  Sav- 
ings Company  have  opened  up  offices  on  Sandwich 
Street.  Work  on  the  new  Steel  City  of  Ojibway  is 
progressing  as  quickly  as  conditions  will  permit.  The 
foundation  work  of  a  big  city  is  being  carefully  planned 
and  worked  out. 

There  is  reproduced  in  this  issue  a  photograph  of 
the  Kelsey  Wheel  Company  which  has  in  the  past  few 
years  developed  into  a  complete  and  modern  plant. 
This  plant  manufactures  bodies  and  wheels  for  auto- 
mobiles. They  are  negotiating  to  enlarge  the  plant 
by  one-half.  Also  the  photograph  of  the  Frederick 
Stearns  Company.  This  prosperous  concern  have  ad- 
ded the  new  right  half  in  the  past  few  years,  and  ad- 
ded a  new  department,  that  of  confectionery  and  fancy 
soai)s.  This  addition  has  been  a  complete  success. 
They  have  purchased  the  entire  block  back  of  this 
plant  for  extension  purposes. 


- 

- 

The  Kelsey  Wheel  Company  — Another  of  the  Windsor,  Ontario,  activities. 
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PETERBORO 


INDUSTRIAL  conditions  in  I'etcrboro  have  been 
good.  During;  tlie  past  year  tlie  manufacturers 
have  been  busy ;  there  has  been  steady  emplo}  - 
ment,  and,  while  at  times  the  demand  for  skilled 
mechanics  in  some  lines  has  somewhat  exceeded  the 
supply,  there  has  been,  as  a  rule,  no  trouble  in  securing 
labor,  and  towards  the  end  of  the  year  the  conditions 
in  this  respect  became  even  better. 

Among-  the  new  industries  of  1916  was  that  of  the 
Peterboro  Metal  Products  Company.  This  company 
leased,  with  an  option  to  purchase,  the  premises  for- 
merly occupied  as  a  cordage  factory,  equipped  it  with 
machinery,  and  the  industry  has  grown  steadily  until 
the  company  is  employing  about  400  hands.  Another 
new  factory  esta'blished  during  the  year  was  that  of 
the  F.  C.  Paul  Company,  manufacturers  of  children's 
dresses.  Other  recently  established  industries,  includ- 
ing those  of  the  DeLaval  Company,  Henry  Hope  & 
Sons  and  the  Vermont  Marble  Company,  have  been 
doing  well. 

Several  industries  were  enlareed  duri.ig  the  year. 
The  Bonner-Worth  Company,  manufacturers  of  yarns, 
erected  several  additions,  95  ft.  x  66  ft.,  two  storeys  ; 
37  ft.  X  36  ft.,  two  storeys ;  90  ft.  x  36  ft.,  two  storeys, 
and  45  ft.  x  32  ft.  and  44  ft.  x  44  ft.,  one  storey.  The 
Auburn  Woolen  Company  added  an  extension  80  ft.  x 
44  ft.  The  Ouaker  Oats  Company  raised  'heir  ware- 
house, 280  ft.  x  60  ft.,  two  storeys,  while  other  factories 
added  to  their  accommodation. 

A  new  church  and  extensive  alterations  to  business 
blocks,  together  with  the  erection  of  houses,  make  up 
a  fairly  busy  year  in  building. 

Business  g^enerally,  with  plentiful  employment  and 
high  wages  and  the  high  prices  which  farmers  received 
for  their  produce,  was  prosperous  during  the  year. 

For  the  immediate  future  the  prospects  are  promis- 
ing. '  The  Trent  W^aterway  will  be  opened  to  Lake 
Ontario,  and  this  is  expected  to  add  to  the  prosperity 
nf  the  citv. 

The  Bonner-Worth  Company  have  secured  a  site 
for  a  new  industr}^,  in  which  they  will  manufacture 
other  lines  of  yarn,  and  will  erect  a  large  building  in 
the  spring,  to  equip  which  the  machinery  has  been  on 
order  for  some  months. 

The  rebuilding  of  the  extensive  Quaker  Oats  plant, 
which  was  destroyed  by  fire  in  December,  will  add  to 
the  building  activity,  and  new  industries  'being  estab- 
lished arc  those  of  the  Peterboro  Milk  Products,  Ltd., 
and  another  fur  factory.  Other  industries  in  prospect, 
together  with  the  growing  importance  of  those  estal)- 
lished,  make  the  outlook  very  promising. 


By  Mr.  S.  R.  Armstrong.  City  Clerk. 


LONDON 


AT  the  beginning  of  1917  the  industrial  situation 
at  London  shows  unmistakeable  signs  of  more 
than  usual  activity.  Towards  the  end  of  last 
year,  under  the  auspices  of  the  Board  of- Trade 
and  members  of  the  City  Council,  a  charter  was  grant- 
ed to  the  London  Industrial  Association,  Limited.  This 
is  a  public-spirited  body,  formed  for  the  purpose  of  re- 
ducing the  initial  cost  of  establishment  of  desirable  in- 


dustries, and  a  number  of  the  more  prominent  business 
men  of  the  city  appear  on  the  list  of  the  shareholders 
and  officers. 

Under  the  direction  of  this  association,  a  deal  was 
completed  in  the  early  spring  with  Beatty  Brothers,  of 
Fergus,  for  the  erection  of  a  foundry,  costing  approxi- 
mately $28,000  to  $30,000,  in  Chelsea  Green, 'a  London 
suburb.  Here  the  owners  of  the  land  were  enterprising 
enough  to  place  eleven  acres  at  the  disposal  of  the  asso- 
ciation, which  will  be  conveyed  to  Beatty  Brothers,  m 
view  of  developments  being  made  at  the  present  time 
and  in  the  future.  Beatty  Brothers  have,  in  addition  to 
their  extensive  plant  at  Fergus,  a  factory  employing 
some  100  men  at  London,  and  the  plans  of  the  com- 
pany include  the  uniting  of  the  plants  on  one  spot  and 
very  considerable  development  in  new  buildings  in  the 
early  future.  It  is  likely  that  before  long  they  will 
employ  between  300  and  400  in  London. 

Another  industry  recently  started  at  Chelsea  Green 
is  the  London  Smelting  and  Refining  Company,  under 
the  direction  of  Mr.  George  Trudell.  This  company 
piuxhased  the  old  power-house  of  the  London  and  Lake 
Erie  Railway  Company,  and  have  been  some  months  in 
the  business,  and  employ  quite  a  number  of  hands 
smelting  and  refining  metals,  which  are  used  for  muni- 
tions parts. 

The  McClary  Manufacturing  Company,  London's 
leading  industry  and  probably  the  largest  manufac- 
turers of  stoves  in  the  British  Empire,  have  purchased 
land  in  the  vicinity  of  their  factory,  and  have  erected  a 
three-storey  addition  for  the  japanned  work  depart- 
ment. The  council  has  recently  given  them  permission 
to  lay  pipes  for  natural  gas,  which  will  mean  develop- 
ment of  their  enamelling  plant  at  this  point. 

The  Ford  Motor  Company,  it  is  reported,  contem- 
plate extensive  additions  to  their  London  assembling 
plant  which  will  more  than  double  their  present  floor 
space  and  considerably  increase  their  output  of  cars. 

Penman's  Limited,  of  Paris,  Ont.,  have  leased  prem- 
ises on  a  down-town  thoroughfare  and  will  establish  a 
knitting  branch.  It  is  probable  that  the  labor  situation 
here  will  justify  them  in  still  larger  operations  at  Lon- 
don in  the  early  future. 

The  Canadian  branch  of  the  H.  S.  Hall  Company,  of 
Jersey  City,  has  been  established  at  London.  The  Hall 
Company  are  manufacturers  of  ladies'  fabric  and  cha- 
moisette  gloves.  At  present  their  operations  are  con- 
fined to  the  sewing  and  finishing,  but  it  is  their  inten- 
tion to  build  a  plant  at  London,  where  they  will  weave 
the  fabric  used  in  the  manufacture  of  gloves. 

The  recent  purchase  by  the  Middlesex  Mills,  Lim- 
ited, a  London  company,  of  a  large  building  in  the 
east  end  of  London  has  made  possible  considerable 
development  in  this  firm's  textile  plant,  and  also  the 
addition  of  a  dyeing  plant,  which  will  be  in  operation 
in  the  early  part  of  April.  This  addition  to  the  indus- 
tries of  Ontario  will  'be  welcomed  by  a  large  number 
of  manufacturers  and  dealers  in  textile  goods,  as  there 
has  been  considerable  difficulty  in  securing' work  of 
tins  kind.  The  manager  of  the  dveing  plant  is  a  man 
of  acknowledged  superioritv  in  this  business,  who  has 
already  a  very  considerabie  reputation  as  a  dver  in 
Canada.  So  far  the  Middlesex  Mills  have  confined 
their  operations  to  the  weaving  of  cotton  towelling  and 
fabrics,  but  new  machinery  is  being  installed,  which 
will  increase  their  range  of  manufactures  verv  con- 
siderably. ■ 

A^lar.ge^iumber  of  plants  in  London  are  at  present 

By  Mr.  Gordon  Philip,  Secretary  London  Board  of  Trade. 
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cnjijaged  in  the  inaiiufactiiro  ot  imniitions,  and  now 
c»>noerns  arc  reported  frequently. 

At  present  tlie  hihor  situation  is  partionlarly  i^ood. 
and  Lontlon  ha>  always  had  a  large  supjily  of  capahlr 
machinists. 

The  CJuaker  Oats  Lonipany,  of  Chicago,  recenllx 
purchased  the  hx-al  branch  of  the  Canadian  Cereal  and 
Milling  Contpany,  and  lia\  e  started  operations  llu  rein. 
riu'se  are  considered  to  be  largely  of  an  exi)erimental 
character,  with  a  view  to  extending  operations  from 
this  centre  verv  considerably  if  conditions  are  found  to 
be  as  thev  anticipate.  Their  decision  in  this  connec- 
tion uiay  be  hel])ed  by  the  lact  that  the  city  CdUiuil 
has  a'sked  for  anthoritv  from  the  legislature  to  erect  a 
grain  elevator  at  Port  Stanley — London's  harbor  on 
Lake  Erie — costing  approximately  $100,000.  This  ele- 
vator will  supply  iiuite  a  large  number  of  mills  in  Lon- 
tlon.  St.  Thomas,  and  vicinity,  which  arc  at  present 
snpplietl  from  (ioderich.  and.  it  is  anticipated,  will 
make  Port  Stanlev  a  grain  receiving  centre  of  some 
importance. 

The  electrification  of  the  London  and  Port  Stanley 
Railwav  promises  to  play  an  important  part  in  the 
citv's  industrial  expansion,  as  tlie  advantages  of  this 
aid  to  the  economic  assembling  of  raw  materials  and 
fuel  and  transportation  of  manufactured  goods  be- 
comes more  generally  known.  The  road  provides  com- 
I)ctitive  water  route,  ensuring  equital)le  freight  rates 
for  shipfpers  over  the  steam  lines,  and  is  directly  con- 
nected with  the  Grand  Trunk.  C.P.R.,  Michigan  Cen- 
tral. Pere  Marquette,  and  Wabash  and  branch  radial 
lines.  It  is  claimed — not  without  reason — that  in  as- 
sembling of  products  of  iron  and  steel  and  coal  London 
is  situated  to  better  economic  advantage  than  any  other 
Canadian  citv  of  equal  or  greater  size.  As  centre  for 
distribution  throughout  the  Dominion  it  is  well  situ- 
ated for  both  lake  and  rail  transportation,  and  there  is 
also  a  home  market  of  upwards  of  a  million  people  in 
the  \\'estern  Ontario  peninsula. 

These  circumstances  and  the  fact  that  London's 
industrial  advantages  are  becoming  generally  known 
to  the  American  manufacturers  point- to  unprecedented 
industrial  activity  in  the  "Forest  City." 


The  John  F.  l)3'ers  Machine  Company,  Ravenna, 
Ohio,  have  issued  fjulletin  No.  1007,  under  date  Feb- 
ruary 1.  describing  their  Model  C  auto-crane — the  kind 
of  laborer  that  never  quits  and  solves  the  labor  problem 
to  a  verv  considerable  extent,  in  that  it  is  equal  to 
twentv  men,  at  low  operating  cost.  This  auto-crane 
will  travel  any  place  a  motor-truck  can  go.  The  bulle- 
tin describes  the  crane  and  its  mechanism  in  detail, 
and  reproduces  a  number  of  interesting  photographs 
illustrating  the  type  of  work  that  can  be  readily  accom- 
plished by  its  use.  The  manufacturers  have  just  made 
arrangements  with  the  F.  H.  Hopkins  Company  to 
handle  this  equipment  in  Eastern  Canada. 


The  car  situation  in  Montreal  is  affecting  the  build- 
ing situation.  It  is  increasingly  difficult  to  deliver 
brick  and  other  material,  and,  although  there  is  at  this 
season  comparatively  little  construction  work,  some 
jobs  are  held  up  owing  to  the  want  of  transportation 
facilities.  This  is,  no  doubt,  of  a  temporary  nature, 
but  it  involves  a  certain  amount  of  extra  cost.  Prices 
of  commodities,  too,  are  again  advancing,  making 
building  dearer  and  deterring  firms  from  doing  anv- 
thing  except  such  work  as  is  absolutely  necessarv. 


There  is  a  shortage  of  tin-plate  in  Canada,  accord- 
ing to  the  Department  of  Trade  and  Commerce. 


NEW  WESTMINSTER 


^■^IIL  industrial  conditions  in  this  district  have 
I     inii)n)\c(l  to  a  considerable  extent  during  the 
JL    past  year,  and  the  ])rojects  for  the  present  year 
api)ear  to  ])romise  a  further  improvement.  The 
sawmills  arc  all  busy,  and  are  running  to  their  full 
cai)acit_\-.    'i'he  shingle  inills  are  running  double  shift. 
Two  new  shingle  mills  have  been  erected  during  1916, 
and  line  is  being  erected  to  replace  a  mill  destroyed 
by  lire.    The  box  factory  had  a  good  year,  and  expect 
to  be  running  to  their  full  capacity  during  1917. 

This  being  the  year  of  the  expected  big  salmon 
run,  all  of  the  canneries  are  making  their  preparations 
accordingly.  The  Laminated  Materials  Compaiiy  are 
running  their  factory  to  capacity.  The  machine  shops 
are  fairly  busy.  There  are  three  shell  factories  located 
here,  and  they  are  running  to  full  capacity  with  a 
d()id)le  shift. 

Messrs.  Leckie  &  Company,  the  shoe  manufac- 


A  New  Westminster  flour  mill  -  Typical  of  Western  Canada's  greatest 
source  of  wealth. 

turers,  of  Vancouver,  B.C.,  have  taken  over  the  tan- 
nery and  are  putting  it  in  condition  for  operating  in 
the  early  spring. 

The  improved  water  front  property  belonging  to 
the  city  is  being  taken  up  by  industrial  establishments, 
as  its  water  and  rail  transportation  facilities  are  being 
recognized  by  industrial  concerns. 

The  Northern  Pacific  Railway  Company  is  at  pre- 
sent building  a  freight  shed  on  the  water  front  they 
have  leased  from  the  .city. 

A  large  evaporating  plant  was  built  on  another  part 
of  the  w^ater-front  which  is  operating  a  double  shift. 
This  plant  evaporates  potatoes,  onions,  carrots  and  all 
kinds  of  vegetables.  Practically  all  these  factory  build- 
ings are  of  timber  construction,  and  covered  with  gal- 
vanized iron. 

The  Canadian  Northern  Railway  Company's  car 
shops  at  Port  Mann  are  at  present  being  put  in  con- 
dition for  operating.  The  factory  building  is  of  rein- 
forced concrete  construction  throughout. 

By  Mr.  Thos.  TurnbuU,  Building  Inspector. 


Mr.  William  McNab,  valuation  engineer  of  the 
(irand  Trunk  Railway,  on  February  21st  read  a  paper 
before  the  Washington  Society  of  Engineers  on  "Types 
of  Modern  Railway  Construction  in  Canada." 
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Descriptions  and  Illustrations  of  a  Few  Types 

of  Canadian  Industrial  Activities— Cover  a  Very  Ex- 
tended Range— The  Stability  of  Her  Buildings  and  the 
Quality  of  Her  Products  Guarantee  a  Glorious  Future 

unusual,  is  of  interest  inasmuch  as  it  facilitated  opera- 
tions and  made  for  speedy  work.  The  traveller  was 
also  arranged  to  be  of  use  on  other  jobs  when  its 
work  at  this  factory  was  finished. 

In  beginning  the  erection  a  stiff-leg  derrick  was 
set  up  on  the  basement  grade.  This  derrick  had  a  steel 
lattice-work  boom  75  ft.  in  length,  with  two  steel 


Goodyear  Rubber  Factory 

A  2800  ton  steel  frame  structure — Erected 
with  a   twin   derrick  travelling  erector 

THE  new  factory  building  now  in  course  of  con- 
struction for  the  Goodyear  Tire  and  Rubber 
Company,  at  New  Toronto,  Ont.,  is  a  steel  frame 
structure  with  brick  walls  and  fireproofed  with 
concrete.  The  plant  consists  of  a  main  factory  with  a 
separate  power  house,  which  is  interesting  in  that  it 
contains  the  second  largest  chimney  in  Canada,  a  Cus- 
todis  radial  brick  structure,  250  ft.  high  by  14  ft.  in- 
ternal diameter  at  the  top.  The  methods  of  erecting 
the  steel,  of  which  there  is  2,800  tons,  show  some  in- 
teresting features,  a  little  out  of  the  ordinary,  and  it  is 
the  purpose  of  this  article  to  describe  only  the  erection 
methods  in  more  or  less  detail. 

The  factory  measures  100  ft.  by  460  ft.  in  plan,  di- 
vided into  five  bays  along  the  width  and  13  bays  along 
the  length,  each  bay  being  20  ft.  square.  The  building 
is  four  storeys  and  basement  in  height.  The  steel  work 
is  not  intricate  in  any  way,  simple  columns,  girders 
and  beams  being  used,  the  beams  intercepting  the 
girders  at  the  third  points.    The  columns  are  of  H 


latticed  stifif-legs  and  wood  sills.  It  was  used  for  un- 
loading the  steel  and  for  setting  the  cast  iron  grillages 
on  the  concrete  foundation  piers.  This  derrick  then 
erected  the  steel  for  the  first  four  longitudinal  bays, 
the  full  five  bays  wide,  up  to  and  including  the  second 
storey  of  steel.  Another  hoisting  engine  and  a  derrick 
similar  to  the  one  mentioned,  but  with  steel  sills  were 
then  placed  on  the  second  floor,  using  the  basement 
derrick  as  its  erector.  This  derrick  assembled  two 
more  floors  for  the  four  longitudinal  bays  and  on  the 
fourth  floor  of  steel,  the  traveller  was  placed.  Using 
the  second  floor  derrick,  a  steel  lattice-work  75-foot 
boom  was  braced  on  one  corner  of  the  traveller  base. 
This  derrick  was  then  used  to  lift  the  second  floor  der- 
rick and  set  it  on  the  other  corner  of  the  base,  thus 
making  a  twin-derrick  traveller.  The  hoisting  en- 
gine from  the  basement  was  picked  up  and  with  a 
second  one,  was  set  on  the  traveller. 


steel  erected  by  a  twin-derrick  traveller  on  fourth  floor— As  shown  about  half  the  steel  is  in  place. 


section,  12  to  14  ins.  in  width,  and  the  girders  are  24 
in.  I-beams,  while  the  beams  are  15  and  18  in.  I-beams. 
The  roof  is  carried  on  steel  trusses  of  40  ft.  span  and 
spaced  at  20  ft.  centres.  Along  the  roof  of  the  build- 
ing in  the  centre,  is  a  skylight  supported  on  triangular 
skylight  trusses  of  10  ft.  span  and  spaced  at  6  ft.  8  in. 
centres.  The  general  scheme  of  the  steel  work  is  ap- 
parent from  the  illustration  reproduced  herewith.  The 
total  weight  of  steel  contained  in  the  structure  is 
about  2,800  tons. 

For  erecting  the  members,  a  special  traveller  erec- 
tor was  made  use  of,  which,  although,  perhaps,  not 


This  traveller  was  then  used  to  erect  all  of  the 
rernaining  steel  from  basement  up,  rails  being  laid  on 
which  the  erector  moved  as  work  progressed.  The 
derricks  were  operated  from  independent  hoisting  en- 
gines and  one  derrick  erected  in  front,  taking  four 
bays,  four  storeys  high.  The  other  derrick  assembled 
the  roof  and  one  bay  four  storeys  high. 

The  traveller  base  was  made  up  of  8  in.  x  8  in.  col- 
umn sections,  using  two  side  rails  each  composed  of 
a  pair  of  shapes,  transversed  by  six  single  shapes, 
grouped  four  near  one  end  and  two  near  the  other,  the 
engines  being  supported  on  the  four  beams  and'  the 


236 


IHE   CONTRACT  RECORD 


March  14,  1917 


derrick  on  the  two.  Single  truck  wheels  at  the  cor- 
ners spaced  30  ft.  apart  in  both  directions  carried  the 
rig  on  rails.  The  derricks  were  both  of  steel,  the 
bounis  being  75  ft.  laced  steel.  The  masts,  about  25 
ft.  high,  were  made  of  two  S  in.  chainicls  laced,  with 
side  sills  of  steel  and  a  double  headed  cross  sill.  I'our 
laced  angle  irons  formed  the  stifT-legs,  tying  the  masts 
ti)  the  side  sills.  The  masts  were  tied  with  a  top 
strut  of  two  8  in.  channels  laced  and  braced  with  angle 
iri>n  cross-bracing.  The  two  hoisting  engines  were 
i»f  18  and  22  horse  power  each,  resi)ectively,  provided 
with  two  drums  and  completely  housed  in  frame  sheds. 
A  rather  unusual  feature  for  travellers  of  this  kind  was 
the  use  »if  bull  wheels  on  the  masts  with  a  sluing  gear 
tin  the  engines  for  swinging  the  booms  instead  of  lines. 
The  bull  wheels  which  were  composed  of  two  chan- 
nels bent  to  semi-circular  forms  were  not  only  braced 
ti>  the  mast,  but  also  to  the  boom,  so  as  to  take  up 
njomentum  thrusts.  The  sluing  gear  of  the  engine 
was  of  the  usual  type  with  two  ■  drums  operating 
through  a  friction  clutch  from  gears  on  the  engine  and 
so  arranged  that  one  or  the  other  could  be  geared  up 
to  ri,>tate  the  boom  in  the  direction  desired.  The  capa- 
city of  each  derrick  was  five  tons. 

The  traveller  was  arranged  so  that  the  component 
parts  were  of  use  for  other  arrangements.  As  indi- 
cated, the  booms  were  emi)loyed  on  plain  stifif-legs  and 
may  be  used  as  gin  i)oles.    The  stiff-legs,  bracing  and 


A    Montreal    Box  Factory 

A  four -storey  flat  slab  reinforced 
concrete  building  of  attractive  ap- 
pearance—Materials made  in  Canada 

Al'()UR-STORh:Y  reinforced  concrete  l)uildino- 
was  erected  in  Montreal  this  past  fall  and 
winter  for  the  Thompson  &  Norris  Company 
of  Canada,  Ltd.,  by  the  Atlas  Construction 
Company,  Ltd.,  of  Montreal,  working  from  plans  pre- 
pared by  Lockwood,  Greene  &  Co.  of  Canada,  Ltd.,  en- 
gineeers.  of  Montreal. 

The  building  will  be  utilized  by  the  owners  for  the 
manufacture  of  corrugated  boxes  and  shipping  car- 
toons, the  raw  materials — straw-board  and  paper — 
being  received  from  other  plants.  This  plant  is  a 
branch  of  the  United  States  company,  which  operates 
factories  at  several  cities,  including  a  plant  for  the 
manufacture  of  the  straw-board. 

The  new  building  in  Montreal  is  constructed  en- 
tirely of  reinforced  concrete  of  the  "flat-slab"  type,  the 
"two-way"  system  of  reinforcing  being  used.  It  is 
designed  to  be  ultimately  seven  storeys-  high,  but  the 
exterior  treatment  has  been  such  as  to  give  the  present 
structure  the  appearance  of  a  complete  building.  In 
fact,  the  exterior,  when  finally  finished  down,  will  pre- 
sent an  unusually  attractive  appearance,  as  the  engi- 
neers endeavored  to  save  the  building'  from  the  com- 


The  Thompson  &  Norris  paper  box  factory  will  have  an  attractive  appearance  when  completed. 


masts  are  all  adaptable  for  other  purposes.  The  steel 
was  delivered  to  the  site  on  cars  and  transferred  by 
motor  truck. 

McGregor  &  Mclntyre,  Limited,  of  Toronto,  are 
the  steel  contractors. 


Turnbull  &  Cutcliffe,  Limited,  Brantford,  have 
been  awarded  the  contract  for  the  roofing  and  sheet 
metal  work  in  connection  with  the  addition  to  the 
Penmans  Mills  and  the  Y.  W".  C.  A.,  Paris ;  also  the 
roofing  of  the  Gait  Reporter  premises.  Gait. 


monplace  appearance  so  usual  in  concrete  structures. 

The  Thompson  &  Norris  Company  own  land  on 
Masson  Street,  in  Delorimier  Ward,  Montreal,  adjoin- 
ing the  tracks  of  the  Canadian  Pacific  Railway.  The 
building  is  102  feet  wide  on  the  street  and  189  and  125 
feet  on  the  sides,  the  rear  following  the  curve  of  the 
tracks.  Adjoining,  at  one  side,  is  the  boiler  house,  of 
approximately  1,500  square  feet,  designed  to  contain 
three  boilers,  and  a  125-foot  Custodis  chimney. 

At  the  front  and  rear  corners,  on  the  longer  side, 
are  located  stairs,  freight  elevators,  and  toilets,  while 
the  front  stair  has  been  arranged  so  that  a  jiassenger 
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elevator  can  be  located  in  the  well  in  the  future.  There 
are  two  entrances  from  the  street,  one  of  which  is  in- 
tended for  the  office. 

The  ship'pino-  platform  at  the  rear,  at  the  second- 
storey  level,  is  built  over  a  concrete  tank  to  hold  the 
silicates  used  by  the  company  as  paste.  A  concrete 
and  steel  slide  running-  across  the  tank  near  the  centre 
makes  it  possible  to  slide  the  bundles  of-  straw-board 


3  because  of  lack  of  coal.  The  exterior  concrete  work 
will  be  finished  down  in  the  spring,  and  the  plasterini4 
of  pent-house  completed. 

The  job  was  so  situated  that  two  towers  were  util- 
ized in  concreting-.  No  skilled  labor  was  necessary  in 
placing  the  steel  reinforcing  beyond  the  services  of  a 
foreman,  as  the  drawings  were  clear  and  the  system  of 
reinforcing  simple.    The  design  was  such  as  to  allow 


The  flat  slab  construction  of  Thompson  &  Norris  building  provides  unusually  neat  and  clear  storey  space. 


•  from  the  cars  directly  to  storage  in  the  first  storey. 
The  railroad  siding  alongside  the  boiler  house  runs 
on  a  trestle,  carried  on  concrete  bents,  to  form  the  coal 
storage  j^ard. 

The  exterior  walls  are  built  of  a  brick  facing  on 
hollow  tile.  The  windows  are  filled  with  standard  steel 
sash.  All  interior  partitions  are  hollow-tile,  plastered 
in  the  stairways  and  toilet  rooms.  The  temporary  roof 
is  carried  above  the  .future  fifth  floor  slab  on  a  wood 
frame  made  of  the  form  materials.  The  floors  above 
the  first  are  of  maple,  laid  on  1  in.  x  6  in.  boards  on  a 
y2  in.  sand  bed. 

It  is  interesting  to  note  that  all  materials  used  in 
the  building,  except  the  chimney  and  the  Pellee  doors 
for  the  elevators,  were  "made  in  Canada." 

The  Atlas  Construction  Company  began  work  on 
August  16.  The  concreting  of  the  reinforced  footings 
began  August  23,  of  the  second  floor  slab  September 
19,  and  the  last  structural  work  was  poured  on  Oc- 
tober 30.  Slab  forms  were  made  up  in  battened  panels, 
4  ft.  X  12  ft.,  and  supported  on  2  in.  x  10  in.  stringers, 
24  in.  on  centres.  Owing  to  the  impossibility  of  get- 
ting steel  forms  for  the  round  interior  columns  in  re- 
quisite time,  it  was  necessary  to  build  them  up  of 
wood.  The  flaring  heads  were  formed  in  molds  made 
up  of  radiating  boards^  whose  edges  were  cut  to  the 
necessary  curve.  Spaces  between  boards  were  stopped 
up  with  paper,  shavings,  etc.,  and  the  whole  surface 
made  smooth  and  regular  with  cement  mortar.  A 
final  coat  of  plaster  of  Paris  finished  the  mould.  Both 
head  and  column  forms  were  made  in  two  sections  for 
convenience  in  removing. 

All  glass  had  been  set  by  November  25,  and  most 
of  the  interior  work  was  finished  in  January.  However, 
it  was  necessary  to  close  down  the  work  on  February 


column  and  beam  forms  to  be  used  from  storey  to 
storey  without  much  change. 

The  entire  work  was  supervised  by  Mr.  Leslie  B. 
Ellis,  as  resident  engineer  for  the  ow-ners  and  engi- 
neers. Mr.  Ellis  also  designed  the  boiler  room  piping, 
auxiliaries,  and  smoke  flue  on  the  job. 

The  heating  system  was  installed  by  the  Garth 
Company,  of  Montreal.  The  low  pressure  boilers  were 
supplied  and  set  by  Ross  &  Greig,  of  Montreal,  agents' 
for  the  Goldie  &  McCulloch  Company,  of  Gait,  Ont. 


A  Western  Canada  Warehouse 

Mill  constructed  building  with  British 
Columbia  fir  —  Typical  of  substantial 
structures  erected  in  our  western  cities 

THE  illustration  herewith  shows  the  warehouse 
for  Campbell,  Wilson  &  Horne,  Limited,  one  of 
the  latest  commercial  buildings  in  Red  Deer, 
Alta.  It  is  of  mill  construction  with  B.  C.  fir 
])osts  and  beams,  the  posts  being  solid  and  the  beams 
laminated.  Concrete  is  used  for  basement  walls,  foot- 
ings, post  foundations,  basement  floor,  floor  and  ceil- 
ing of  vault,  fuel  chamber  and  boiler  room  partitions, 
window  sills,  and  fire  wall  copings.  The  outside  sur- 
face of  the  foundation  walls  is  finished  with  a  1 :2  ce- 
ment mortar  and  blocked  off  to  resemble  masonry. 
The  forms  were  made  of  No.  1  shiplap  with  2x4  in. 
studs  at  2  ft.  centres.  The  form  boards  were  used  for 
roof  boards  after  cleaning. 

The  proportions  for  the  concrete  walls  were  1 :2  :5. 
The  basement  floor  was  four  inches  thick,  of  concrete 
in  the  proportion  1 :2 :3,  finished  without  top  dressing. 
The  vault  floor  and  ceiling  are  of  concrete,  4  inches 
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thick,  iciulKrccd  with  -y^  in.  iluimcter  steel  rods  placed 
at  8  ill.  centres  and  at  riglu  angles  to  each  other,  and 
tinisheil  with  a  1  :2  cement  mortar.  The  window  sills 
and  copings  arr  ca-^t  in  place  and  iirovided  with  a  sand 
tinish. 

The  extei  1  1  u.ills  are  of  brick,  with  an  air  space 
of  two  inches  between  the  outer  face  brick  and  inner 
bricks,  the  walls  having  a  total  thickness  of  15  inches. 
The  space  between  bricks  is  maintained  by  galvanized 
iron  brick  bonds  i>laced  every  4  feet  and  every  10 


propeit}'.  Besides  these  there  was  an  existing  build- 
ing, formerly  belonging  to  the  Dominion  Marble  Com- 
pany, which  could  be  easily  adapted  to  the  purpose  in 
\  iew — in  fact,  the  nucleus  of  a  plant. 

The  entire  property  measures  140,000  square  feet, 
only  a  part  of  which  will  be  now  used,  leaving  room 
for  future  extensions.  The  'building  in  course  of  erec- 
tion is  a  steel  foundry,  measm-ing,  inside  dimensions, 
200  feel  long  by  52  feet  wide,  while  the  electrical  equip- 
ment necessary  for  operating  the  electrical  furnaces, 


Mill  constructed  warehi 

courses  in  height.  The  vault  is  built  of  hard  burnt 
clay  brick,  15  inches  thick,  with  a  2  in.  air  space. 

The  floor  is  2  x  8  in.  laminated  spruce,  covered 
with  building  pape'r  and  finished  with  %  in.  maple. 

Heating  is  by  low  pressure  steam,  heat  being  sup- 
plied to  ground  floor  only.  The  boiler  has  a  capacity 
capable  of  maintaining  an  internal  temperature  of  70 
degrees  when  the  external  temperature  is  30  degrees 
below  zero.  There  is  an  elevator  of  3,000  pounds  capa- 
city, electrically  operated. 

The  roofing  is  four-ply  asbestos  and  the  under  side 
of  roof  between  rafter  and  purlins  is  sheathed  with  }4 
in.  boards  covered  with  tar  paper,  to  prevent  condensa- 
tion. 


A  Steel-Billet*  Foundry 

New  plant  has  excellent  transportation  facilities 
and  is  within  reach  of  abundant  electrical  power 

TI 1  REli  main  factors  were  considered  in  the  loca- 
tion of  a  foundry  for  steel  billets  now  being 
erected  at  Cote  St.  Paul  for  the  Thomas  David- 
son Manufacturing  Company,  Ltd.,  Montreal, 
from  designs  by  J.  M.  Robertson,  Limited,  Montreal — 
proximity  to  the  source  of  electrical  power,  easy  dis- 
tance to  the  other  plant  of  the  company,  and  trans- 
portation facilities.  Various  sites  within  Greater 
Montreal  and  also  at  other  points  in  the  province  were 
discussed,  but  the  one  selected  was  considered  to  of¥er 
the  greater  advantages  and  to  fill  the  chief  require- 
ments. First  of  all,  the  site  is  near  the  steam  power 
plant  of  the  Montreal  Light,  Heat,  and  Power  Com- 
pany and  the  substation  of  the  Cedars  Rapids  Power 
and  Manufacturing  Company,  with  an  available  power 
of  50,000  kw. ;  secondly,  the  existing  plant  of  the  own- 
ers can  be  reached  within  fifteen  minutes ;  and,  thirdly, 
the  Grand  Trunk  Railway  sidings  run  right  on  to  the 


ise  in  Red  Deer,  Alta. 

etc.,  will  be  housed  in  a  structure  150  feet  by  20  feet, 
semi-detached  from  the  main  building.  This  will  con- 
tain on  the  ground  floor  the  transformers  and  the  oil 
tank  room,  separated  by  an  8-in.  brick  wall,  the  motor- 
generator  sets,  and  the  switchboard  equipment,  the 
two  being  located  in  galleries.  The  transformer  house, 
as  it  is. termed,  will  have  a  steel  stairway  of  inverted 
channels  filled  with  concrete. 

The  foundry  proper  is  erected  on  concrete  piers, 
owing  to  the  original  swampy  condition  of  the  ground, 
the  footings  'being  12  feet  deep;  the  walls,  of  plastic 
brick  set  in  cement  mortar,  are  built  on  reinforced 
concrete  beams,  with  steel  columns  and  steel  trussed 
roof.  The  roof  itself  is  of  4-in.  mill  construction,  while 
the  roof  of  the  transformer  house  is  of  reinforced  con- 
crete; a  coping-  of  the  same  material  will  run  practically 
right  round  both  the  foundry  and  transformer  house. 
The  ventilators  are  of  wood.  Fenestra  sashes,  with 
wired  glass  and  reinforced  concrete  sills,  are  to  be 
used,  there  being  6',000  square  feet  of  glass  area.  It  is 
of  great  importance  that  there  should  be  ample  light, 
and  for  this  purpose  the  building  is  designed  with  a 
large  number  of  windows.  All  the  principal  doors  will 
be  fireproof. 

The  new  building  is  to  be  one  storey,  42  feet  high 
inside,  while  the  existing  building  is  partly  one  storey 
and  partly  two  storeys.  A  portion  of  the  latter  struc- 
ture will  be  used  as  a  cutting-off  room  and  for  inspec- 
tion, while  the  balance  will  in,  the  future  be  devoted 
to  a  grey  iron  foundry.  In  the  main  bay  of  the  foun- 
dry will  be  located  four  six-ton  electric  furnaces  of  the 
single-phase  type,  the  pouring  floor,  and  the  ladle  pits. 
The  flooring  around  the  furnaces  will  consist  of  scoria 
blocks  on  a  6-in.  foundation  of  concrete,  it  being  im- 
perative to  secure  a  flooring  which  will  be  absolutely 
fireproof.  With  one  exception  all  the  other  floors  will 
be  of  concrete.  The  ladles  will  be  heated  b}-  oil, 
pumped  from  the  oil  tank  room,  below  the  machinery 
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Elevation  of  steel-billet  foundry. 


ruoni  Hoor.  This  oil  will  be  conveyed  by  gravity 
through  a  .spout  on  the  exterior  of  the  building,  the 
oil  being  unloaded  direct  from  oil  tank  car.s.  A  por- 
tion of  the  machinery  for  operating-  the  furnaces  will 
be  protected  by  removable  reinforced  concrete  slabs. 

A  20-ton  overhead  crane  will  be  erected  in  the  main 
bay,  for  the  purpose  of  transporting  all  heavy  material. 
A  siding  will  run  into  the  new  building,  and  the  ma- 
terial will  also  be  unloaded  by  means  of  the  crane.  For 
conveying  material  to  the  furnaces,  small  dump  ears, 
on  rails,  will  be  employed. 

Adjacent  to  the  main  bay  will  be  the  scrap  bins, 
into  which  the  metal  will  be  sorted.  This  portion  of 
the  building  will  be  covered  by, a  \Vooden  roof.  Un- 
loading from  the  cars  will  'be  done  by  a  powerful  elec- 
tro-magnet, and  it  is  also  proposed  to  instal  a  150-ton 
track  scale  for  weighing  the  scrap.  The  cutting-off 
room  adjoins  the  shipping-  room,  which  opens  on  to 
one  of  the  railway  sidings,  a  large  platform  enabling 
the  billets  to  be  readily  transferred  to  the  cars.  The 
offices  will  be  located  in  the  second  storey  of  the  old 
building. 

The  water  supply  is  to  be  obtained  from  the  La- 
chine  Canal,  and  will  l)e  pumped  into  a  large  water 
tank. 

The  electrical  equipment  will  consist  of  four  1,350 
kv.a.  transformers,  two  motor-generator  sets,  and 
switchboard  for  controlling-  the  furnaces,  generators, 
etc.  Power  will  be  transmitted  from  the  substation 
by  means  of  a  submarine  armored  cable,  which  will 


pass  under  the  Lachine  Canal,  the  cable  being  designed 
for  a  maximum  of  5,000  kv.a. 

The  contractors  are  A.  F.  Byers  &  Co.,  Montreal. 
The  contract  for  the  steel  (250,000  pounds)  has  been 
let  to  the  Canadian  Bridge  Company,  of  Walkerville, 
Ont.  The  steel  sashes  will  be  supplied  by  Steel  and 
Radiation,  Limited,  and  the  glass  by  Pilkington  Broth- 
ers, Montreal. 


It  is  stated  that  a  corps  of  engineers  is  engaged 
upon  an  examination  and  inspection  of  all  power  com- 
pany plants  at  Niagara  Falls,  Ont.,  with  a  view  to 
determine  for  the  Ontario  Government  if  the  water 
is  being  utilized  with  a  proper  degree  of  efificiency 
or  economy.  It  is  believed  that  this  may  have  an 
important  bearing  upon  the  production  of  power  upon 
the  Canadian  side,  to  meet  Hydro  and  other  demands. 


A  report  of  a  proposed  sewerage  system  for  the 
town  of  Aurora  was  submitted  by  the  consulting  en- 
gineering firm  of  James,  Loudon  &  Hertzberg  on  Feb- 
ruary 27.  The  scheme  will  include  a  collecting  system, 
low-level  pumping  plant  and  disposal  works,  at  a  cost 
of  $87,600.  The  indications  are  that  the  work  will 
proceed  at  an  early  date. 


The  Canadian  Government  Railways  call  for  an 
increased  appropriation  of  $11,150,000  for  working 
expenses. 


Plan  view  of  steel-billet  foundry. 


rm-:  conikact  rfxord 


March  14,  1917 


W  m.  Da\  ies  Packing  Plant 

Special  dcsi>«iis  to  meet  peculiar  requirements 
C^DmpleteK   insuluted  with  cork — Four 
floors  erected  in  twelve  working  days 

Ti  I  i-iilarL;onK'iit  ni  tlic  parkini;  plaul  oi  the  Wil- 
liam l>a\ics  C  ompany  i>ii  l-'roiU  Street,  Toron- 
to. oon>ists  of  four  separate  l)iiildini;.s,  a  cooler 
hiiikhn.i:.  ahattoir,  a  tank  house  ,  and  a  stock 
pen.  \\  ith  the  exception  of  the  stock  pen.  which  is  ol 
wooden  ci>nstrnction.  the  huildings  are  buiU  ol  rein- 
forced concrete  on  the  flat  slab  system,  faced  with 
brick.  'I'he  plant  is  desiiiind  to  allow  considerable 
future  extension. 

The  cooler  buildini;',  shown  in  an  accompanying; 
illustration,  is  used  for  cold  stora.s^e  iJiiiposes.  It 
measures  \i2  ft.  by  84  ft.  in  plan,  and  is  seven  storeys 
lii.yh  and  is  constructed  of  reinforced  concrete  on  the 
flat-slab,  two-way  system,  according  to  the  Chicago 
code.  The  tyi)ical  bay,  of  which  there  are  ei.ght  and 
five  along  the  length  and  wiilth  respectively,  measures 
1()  ft.  in  i)oth  directions,  'i'lie  interior  columns  are  cir- 
cular, with  flaring  cai)ilal>  and  (Iro])  lieads  carrying  the 
tlat  slab  floors,  which  are  reinforced  on  the  two-way 
method.  Over  the  loading  court,  located  at  one  corner 
of  the  ground  floor,  steel  truss  girders  are  used  lo  give 
a  dear  loading  space.  The  outside  columns  are  rec- 
tangular in  section,  and  a  unique  feature  is  that  there  is 
a  double  row  of  columns,  with  a  A-  in.  to  6  in.  space  be- 
tween them.  This  is  to  allow  the  walls  to  be  com- 
pletelv  insulated  with  cork.  'J'he  double  outside  col- 
umns mav  be  seen  in  ligure.  These  columns  are  an- 
chored to.gether  by  anchor-rods. 

The  floors  are  designed  for  live  loads  varying  from 
125  to  250  pounds  per  square  foot,  and  the  present  roof 
is  figured  to  act  as  a  floor  in  the  event  of  the  addition 
of  another  storey.  The  columns  oi  this  building  are 
carried  on  spread  concrete  footings. 

Completely  Insulated  With  Cork 

An  unusual  feature  (jf  this  iMiilding  is  the  insulation 
of  the  floors,, walls  and  columns  with  cork  to  prevent 
heat  transmission  and  radiation.  The  typical  floor  in- 
sulation consists  of  cork  boards,  2  in.  in  depth,  laid  on 
the  rough  concrete  floor  in  a  hot  asphalt  mixture,  and 
then  covered  with  a  granolithic  finish.  The  freezer 
floor  has  4  in.  cork  and  4  in.  finish.  The  walls  of  the 
buildings  are  composed  of  8  in.  of  Denison  hollow  tile, 
faced  with  4  in.  of  brick,  and  covered  on  the  inside  with 
cork  board  4  in.  to  6  in.  thick,  plastered  inside.  The 
columns  are  similarly  insulated  with  cork  boards.  The 
roof  is  of  concrete  and  6  in.  of  cork  on  a  cinder  fill  cov- 
ered with  a  combination  roofing. 

Heavy  cooler  type  windows  and  doors  are  used,  in 
keeping  with  the  design  and  purpose  of  the  building. 
Special  equipment  is  contained  in  the  cooler  designed 
for  the  special  requirements  of  the  abattoir  industry. 
On  all  floors  there  are  racks  hung  from  inserts  set  in 
the  concrete,  and  overhead  mono-rail  carriers  are  em- 
plo}'ed  for  the  movement  of  carcasses.  Two  elevators 
are  provided  and  steel  stairs  are  installed.  The  ground 
floor  is  arranged  for  a  wholesale  market,  and  is  fur- 
nished with  marble  walls  and  counters  and  plastered 
ceiling. 

Four  Floors  in  Twelve  Days 

The  concrete  and  materials  were  raised  by  means  of 
two  towers,  and  the  concrete  'was  distributed  and  de- 
posited by  buggies.  Crushed  stone  and  water-washed 
sand  were  employed  as  aggregates,  and  a  1 :2  :4  mix  was 
used  on  floor  slabs  with  a  1 :1  >4  :3  mix  for  columns.  .'Xs 
evidence  of  the  speedy  work  that  can  be  done  by  bug- 


gii's  without  chuting  is  the  fact  that  four  full  storeys  of 
the  cooler  building  were  constructed  in  twelve  working 
(lavs,  these  floors  involving  45,000  square  feet.  This 
was  done  in  spite  of  the  fact  that  the  weather  at  the 
lime  these  floors  were  erected  was  quite  cold  and  neces- 
sitated the  provision  of  methods  to  prevent  frost 
troubles. 

h'or  all  cold  weather  building  the  aggregates  were 
heated  with  steam  ])ipes,  located  in  the  hins,  and  the 
water  was  also  used  hot.  Salamanders  were  used  to 
sui)ply  heat,  and  the  cold  was  kept  out  by  tarpaulins, 
as  shown  in  figure. 

Another  instance  of  speedy  work  was  the  installing 
of  43,000  feet  of  brine  piping  in  eight  days. 

The  abattoir  located  next  the  cooler  building  is  five 
stoi'eys  in  height,  constructed  on  exactly  the  same  plan 
as  the  cooler  building.  It  measures  82  ft.  by  97  ft.  in 
plan.  The  flat  slab  system  is  used,  but  the  outside  col- 
umns are  not  made  double,  as  in  the  cooler  building. 
The  foundations  in  this  case  are  carried  on  piles,  since 
the  groiuid  here  is  so  groggy  as  to  prohibit  concrete 


Cooler  building  under  construction  during  cold  weattier.  Note 
double  exterior  columns. 

spread  footings.  The  piles  are  of  wood  and  were  driven 
with  a  steam  hammer.  The  walls  of  this  'building  are 
solid  brick,  14  in.  thick,  and  the  floors  are  designed  for 
live  loads  varying  from  125  to  200  pounds  per  square 
foot.  The  top  floor,  being  used  for  killing,  is  made  25 
ft.  in  height.  Towers  and  buggies  were  used  for  con- 
crete distribution.  Cork  insulation  is  not  used  except 
in  special  situations. 

Tank  House 

The  tank  house  is  a  building  130  ft.  long  hy  129  ft., 
and  59^2  ft.  at  the  two  sides,  the  back  being  at  an  angle. 
Flat  slab  construction  is  also  used,  and  the  foundations 
are  on  piles.  There  are  three  storeys  in  this  building, 
with  a  concrete  bridge  joining  it  to  the  abattoir.  A 
steel  bridge  unites  the  abattoir  and  cooler  building. 

The  stock  pens  are  contained  in  a  three-storey  wood 
frame  building,  covered  with  corrugated  iron.  A  hog- 
run  connects  the  pens  with  the  tank  house  and  abat- 
toir. 

The  architects  for  the  plant  are  Henschien  &  Mc- 
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Laren,  Cliica.^ii,  and  the  general  contractors  are  Wells 
llrothers  Company  of  Canada,  Ltd.  The  Snn  Brick 
Company  are  supplyini^-  the  Denison  interlocking  tile. 


Pulp  and  Paper  Mill  inQuebec 

Description  of  construction  and  operation  of 
large  additions  to  mill  at  Gap  Magdel- 
eine — Chiefly  steel  construction 

THE  St.  Maurice  Paper  Compan\\  Ltd.?  operatini.', 
a  100-ton  oround  wood  mill  at  Cap  Magdeleine, 
Que.,  just  below  the  junction  of  the  St.  Maurice 
Riv^er  with  the  St.  Lawrence,  and  with  exten- 
sive timber  limits  on  the  St.  Maurice  River,  has  in  the 
vear  just  passed  made  a  notable  extension  to  the  pulp 
and  palmer  industry  of  Canada  by  the  addition  of  a  large 
mill  to  their  previously  existing  plant. 

This  addition  consists  of  a  sulphate  and  sul])hitc 
plant  and  a  100-ton  news-print  mill,  together  with 
pump-house,  boiler-house,  etc.,  made  necessary  by  this 
increase.  The  buildings  in  general  consist  of  a  finish- 
ing room,  133  x  127,  with  train  shed;  a  machine  room. 
88  ft.  X  2*)0  ft.,  a  sulphate  and  suljihite  screen  room,  a 
diffuser  building,  containing  the  ditTusers  and  sulphate 
digesters;  a  sulphite  digester  l)uilding  lor  two  digest- 
ers, blow-pits,  an  acid  plant,  an  evaporator,  incinerator, 
recovery  and  salt  cake  storage  building,  boiler-house, 
pump-house  and  wood  room.  A  new  intake  crip  and 
l)il)e  were  made  necessary;  also  some  additions  to 
transformer  and  switchboard  rooms. 

In  general,  the  buildings  are  of  steel  frame  con- 
struction, with  concrete  foundations  and  ^brick  walls. 
The  floor  slabs  are  of  reinforced  concrete  on  steel 
framing;  the  roofs,  excepting  in  the  machine  room 
building  and  wood  room,  where  Siegwart  beams  are 
employed,  are  of  concrete  on  metal  lath,  plastered. 
Steel  sash  were  used  throughout.  The  upper  floor  of 
the  machine  room,  where  the  paper  machines  are  locat- 
ed, was  made  unusuallv  light  bv  the  use  of  a  sand  lime 


brick.  The 


)f  of  thi- 


lildin; 


carried  bv  trusses. 


A  progress  illustration  of  the  St.  Maurice  Paper  Co.  pulp  mill. 

si)anning  from  wall  to  w  all,  the  same  ])cing  true  of  the 
boiier-house. 

ICxamination  of  the  soil  before  construction  com- 
menced showed  sand  to  a  dei)th  of  12  to  14  feet,  and 
clay  below  that  at  least  another  .^0  feet.  The  bearing 
power  of  the  soil  was  found  to  be  sufficient  in  the  case 
of  all  the  buildings  except  those  containing  the  digest 
ers  and  the  'blow-pits,  where  Raymond  concrete  i)iles 
were  used. 

The  comi)any's  sawmill  is  located  a  short  distance 


u])  the  St.  Maurice  River,  on  the  Thi-ee  Rivers  side,  and 
the  logs  are  taken  out  of  the  river  at  this  point  and 
sawn  into  sticks  of  suitable  length  for  the  grinders  and 
chippers.  These  are  then  shipijcd  in  cars  to  the  pulp 
mill.  Those  intended  for  use  in  the  new  mill  are 
brought  , in  on  the  outer  rows  of  tracks  and  unloaded 
into  con\e\ors  to  the  motor-house,  where  they  are 
sorted  into  those  suitable  for  use  in  the  sulphite  ])ro- 
cess,  and  into  lower  grade  material,  used  in  the  sul- 
phate process. 

b'rom  here  the  wood  is  con\eyed  to  the  sulphite 
and  sulphate  chippers  respectively,  in  the  wood  room 


Building  pump  house  and  installing  pipe  line  at  St.  Maurice 
Paper  Co.  pulp  mill. 

l)uilding,  then  to  the  chip  screens,  and  on  to  the  con- 
veyors. The  sul|)hitc  chips  are  carried  to  the  chip  bins 
over  the  sulphite  digesters,  thence  to  the  8-ton  digest- 
ers, for  cooking.  From  here  it  passes  successi\-ely  to 
the  blow-pits  screens,  deckers,  where  it  is  mixed  with 
ground  wood,  stock  chest,  and  then  pumjied  up  to  be 
used  in  the  166-in.  iia])er  machines. 

The  sulphate  chips  are  carried  on  separate  convey- 
ors to  the  sulphate  chi])  '])ins  and  thence  to  the  sulphate 
digesters.  From  here  the  materials  go  to  the  diftusers, 
where  the  liquors  are  taken  out.  and  the  pulp  goes  to 
the  stock  chest.  The  li(|uor  trom  the  diff users  goes 
successi\-el V  to  the  evaporators,  melting  furnaces,  and 
dissol\-ing  tanks.  After  final  treatment  in  the  causti- 
cizing  tanks,  the  li(|nor  is  readv  for  reusing. 

The  boiler-house  is  equipped  with  a  coal  crusher, 
tile  coal  being  then  comeyed  to  oxerhead  bunkers, 
trom  whence  it  is  .lutoinatically  fed  under  the  boilers, 
'i'hese  are  arranged  in  three  ])atteries,  develoi^ing  6,000 
h.p.  ' 

An  idea  of  the  amount  of  water  reciuired  about  a 
plant  of  this  kind  may  be  gathered  from  the  fact  that 
t!ie  present  pumivhouse  capacity  was  increased  b\- 
twelxe  million  gallons  daih  . 

This  plant   was  built  under  the  direction  of  Mr. 


l'.( 
iu! 


;ar  ( i.  I  larratt,  M  r 
engineer  ;  .Mr.  U. 


'"erguson  being  design- 
was  resident  engineer. 
Ltd.,  were  contractors 
being  in  charge  of  the 


I larry  S. 
r.  N'ouiil; 

The  ( ieorge  A.  Fuller  Compain 
lor  the  work,  Mr.  1  1.  I-'.  Lincoli 
constructii  m. 

The  piling  was  by  the  Raymond  Ctmcrete  I'ile  (,  oui- 
pain  of  Canada,  while  the  Siegwart  beams  were  sup- 
plied by  the  Canadian  Siegwart  IJeam  Compan\-,  Ltd., 
Montreal;  the  steel.  Structural  Steel  Conipau}-,  Ltd., 
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Montreal;  steel  sash.  Steel  and  Kailiatiim,  Ltd.;  iddI- 
inj^  the  Mcl-'arlane-Doujjlass  L"ompan\ .  l  .iil..  Mont- 
real; y^Uuiny,  Alexander  Crai^',  Ltd..  Mmuioal :  ilu 
electrical  wiriii;;  was  1>\  the  Canadian  L  omsiwi  k  (  oin 
pany,  Ltd..  Montreal. 

Unusual  Coal-Handling  Plant 

Contains  new  and  interesting  features,  con- 
sists of  three  sheds,  unloading  tower 
and  screening  plant,  with  capac- 
ity of  150,000  tons 

AC(.)AL-li.\.\l'LI\'li  i)lant  lia^  ri'ciMillx  hicu 
c. inipleteil  at  l"ort  W  illiani,  (  )nt.,  for  the  l'"orl 
W  illiain  C'oal  I  )oi  l<  C  ompany,  which  contains 
new  anil  interesting  featm-es.  and  as  it  is  of  a 
rather  nijnsnal  t\  pe,  we  believe  a  descrijjtion  will  ap- 
peal to  the  readers  of  the  L\)ntract  Record.  The  i)lant 
is  intended  for  handlins^  hard  coal  only.  The  cijal  is 
ship|)ed  from  Cnited  States  i)oints,  |)rinciixilly  Cleve- 
land and  linffalo,  dnrin<j  the  summer  months,  as  lont' 
as  navii^ation  is  ])ossihle.  .\  considerable  portion  of  it 
is  handled  dircctl\-  to  the  cars  after  unloading-,  and  the 
lialance  is  stored  and  shipped  during  the  winter 
months.  The  plant  consists  of  three  sheds,  an  uiiload- 
\uiX  tower,  and  a  screenint;'  plant,  and  has  a  total  stor- 
ai^e  capacity  of  l.^(),(XX)  tons,  50,000  tons  in  each  shed. 
The  ultimate  ijandiint;'  capacity  is,  of  course,  t^reater, 
consideriny-  the  quantity  of  coal  which  is  conveyed  to 
the  cars  immediatelv  it  is  recei\  ed. 

The  outstanding  feature  of  the  ])lant  is  the  unload- 
tower,  which  is  seen  in  Iml;.  1.  I'his  tower  is  set  up 
on  wheels,  su|)|)orted  b\-  four  heavy  trucks,  two  on 
each  side,  and  runs  on  tw'o  single  rails,  so  that  it  can  be 
moved  in  front  of  an}'  one  of  the  three  sheds.  As  may 
be  noted  in  the  illustration,  there  are  two  rails  runnint; 
alonji"  the  upper  deck  of  the  structure  and  forming  a 
track,  which  extends  alont^'  the  boom  overhan5.;in,y  the 
water.   These  rails  are  aliened  to  correspond  with  rails 


Fig.  1.  — Unloading  tower  and  storage  sheds. 

runninj;  at  the  same  level  in  each  of  the  sheds.  1  bus 
when  the  tower  is  i)laced  in  working  position  in  front 
of  any  of  the  sheds  there  is  a  complete  track  from  the 
end  of  the  boonn  to  the  rear  of  the  shed.  Along  this 
track  a  heavy  crane,  weighing  about  30  tons,  is  oper 
ated.  Attached  to  the  crane  is  a  large  bucket,  with  a 
capacity  of  seven  tons,  and  when  unloading  coal  the 
crane  is  moved  out  on  the  boom  aiid  the  l)ucket  low- 


ered into  the  hold  of  the  vessel,  from  which  it  raises  the 
coal.  The  crane  is  then  run  back  into  the  shed  and 
the  coal  is  dumi)ed.  In  this  way  a  coal  boat  carrying 
some  six  or  eight  thousand  tons  of  coal  can  be  unload- 
ed in  about  eight  hours.  (Fig.  2.)  At  the  rear  of  the 
sheds  is  a  screening  plant,  where  the  coal  is  screened 
into  standard  si;^es  for  shipment,  each  class  being 
placed  in  a  separate  bin,  from  which  it  is  chuted  direct- 
ly to  the  cars.  This  screening  plant  is  fed  by  the  same 
crane  which  unloads  the  boats.  The  crane  either  con- 
veys the  run-of-mine  coal  from  the  shed  where  it  is 
stored  or  during  the  summer  months  it  may  unload  it 
direct  from  the  Acssel  to  the  screening  plant.  The 


Fig.  2.  —Unloading  vessel  with  grab-bucket  on  unloading  tower. 

coal  is  loaded  intcj  cars  on  a  siding  of  the  National 
Transcontinental  Railway,  which  runs  into  the  plant. 

The  Unloading  Tower 

The  unloading  tower  contains  145  tons  of  steel  and 
is  122  feet  high  and  40  feet  by  50  feet  in  plan.  The 
height  "from  the  dock  floor  to  the  top  of  the  crane  rail 
is  about  77  feet.  The  boom  is  64  feet  long,  and  is  sup- 
ported by  three  lines  of  eye  bars.  It  can  be  raised 
until  within  seven  degrees  of  the  vertical,  to  allow  the 
masts  of  the  ships  to  pass  tmderneath.  It  is  operated 
by  a  hoisting  engine,  driven  by  electricity,  which  is 
located  in  the  operator's  house  at  the  back  of  the  tower. 
As  shown  in  the  illustration,  near  the  bottom  of  the 
tower,  in  front,  there  is  a  hopper,  into  which  coal  may- 
be received  for  direct  shipment  without  passing 
through  the  screening  plant.  The  tower  is  moved 
along  the  tracks  by  electric  motors  located  on  the 
trucks  and  connected  to  the  axles  'by  a  series  of  gears. 
It  has  sixteen  wheels,  four  on  each  truck.  At  each 
.  rear  leg  of  the  structure  concrete  counterweights  have 
l)een  placed  to  prevent  it  overbalancing  when  unload- 
ing coal. 

Storage  Sheds  , 

The  storage  sheds  were  erected  of  structural  steel 
and  covered  with  corrugated  iron.  The  corrugated 
iron  was  not  galvanized,  but  was  painted,  the  latter 
being  considered  a  cheaper  method  of  protection  from 
corrosion.  The  flooring  is  of  hea\'y  maple,  laid 
directly  on  the  ground.  The  sides  of  the  sheds  near 
the  bottom  are  also  lined  with  heax  y  timbers  to  take 
th-e  coal  pressure.  Further  up  the  sides  of  .the  build- 
ing the  pressure  ceases,  owing  to  the  shape  of  the  coal 
pile,  which  slopes  away  from  the  walls,  its  angle  of  re- 
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pose  beiiii;-  27  dej>i-ees  with  the  vertical.  As  will  be 
noted  in  the  illustration,  the  walls  of  the  sheds  have 
been  shaped  to  conform  to  this  angle.  These  struc- 
tures are  each  87  feet  high  and  133  feet  by  414  feet  in 
plan,  the  structural  steel  weighing  about  450  tons  per 
shed.  An  electric  truck  arrangeiuent,  with  a  scraper 
attachment,  is  employed  for  scraping  the  coal  to  the 


Fig.  3.    A  storage  shed  during  construction. 

centre  of  the  sheds,  so  that  it  will  be  in  reach  of  Uic 
bucket  of  the  unloading  crane  when  it  is  desired  to 
convev  it  to  the  screening  ])lant. 

Screening  Plant 

This  plant,  located  al  the  rear  of  the  sheds,  con- 
tains 235  tons  of  structural  steel.  The  coal  is  screened 
by  means  of  a  screening  frame.  This  is  a  horizontal 
ap])aratus,  which  is  set  up  on  wheels,  so  that  it  can  be 
moved  from  one  shed  to  another,  along  a  bridge  which 
forms  a  connection  between  the  three  structures  at  the 
rear.  .\t  one  end  of  this  frame  is  a  hopper,  into  which 
the  coal  is  dumped  l)y  the  unloading  crane  as  it  comes 
from  the  shed.  In  front  of  the  hoi)per  are  five  screens, 
set  at  a  slight  slope,  one  above  the  other.  The  coal 
passes  from  the  hopper  to  the  upper  screen,  which 
retains  the  largest  grade  of  coal,  and  each  successive 
screen  is  graduated  to  correspond  with  the  standard 
grades  of  coal,  egg,  stove,  nut,  etc.  The  screens  are 
shaken  horizontally  by  an  electric  motor  and  rigged 
up  to  an  eccentric  shaft,  the  motion  causing-  the  coal 
passing"  through  one  screen  to  droj)  to  the  one  be- 
neath. Below  the  bridg^e  along  which  the  screening 
frame  runs  there  are  five  bins  at  the  rear  of  each  shed, 
and  into  these  bins  each  grade  of  coal  is  deposited 
from  the  screens.  The  cars  run  directly  lutdcrnealh 
these  bins  and  the  coal  is  chuted  into  them. 

Erection  Methods 

The  unloading  tower  was  the  first  portion  nf  the 
plant  to  be  constructed.  Erection  was  carried  out  by 
rr\eans  of  a  timber  traveller,  about  40  feet  high,  on  to]) 
of  which  were  two  wooden  stifT-leg  derricks,  ojjerated 
by  two  l>eatty  engines,  located  on  the  rear  of  the  lower 
deck  of  the  traveller,  in  erecting  the  unloading  tower 
the  tra\eller  was  set  up  on  timber  blocking  on  the 
dock  floor  and  erected  the  steel  around  itself.  I!y  this 
means  the  tower  was  constructed  as  far  as  the  upper 
deck.  The  remainder  of  the  structure  was  erected  by 
a  stiff-leg  derrick  attached  to  the  upper  deck.  The 
l)oom  was  also  set  up  by  this  derrick,  in  the  open  posi- 


tion— that  is,  at  seven  degrees  from  the  vertical.  After 
the  completion  of  the  lower  portion  of  the  tower  the 
traveller  was  moved  back  and  proceeded  with  the  erec- 
tion of  the  sheds.  After  the  work  on  one  shed  had 
been  finished,  the  traveller  wheels  were  turned  '-'0  de- 
grees, so  that  it  could  be  moved  laterally  to  the  next 
shed.  The  wheels  were  then  turned  to  their  original 
po.sition  and  the  traveller  was  moved  forward  and  the 
erection  of  the  .second  structure  proceeded  with  in  the 
same  manner  as  the  first.  The  sheds  were  built  on  a 
foundation  of  concrete  pedestals  supported  by  wooden 
piles.  In  erecting  the  screening  plant  the  traveller  was 
used  for  part  of  the  work  and  the  remainder  was  car- 
ried out  by  a  boom  lashed  to  the  rear  of  the  shed. 

This  coal-handling  plant  was  erected  at  a  cost  of 
about  $300,000.  (jreat  efficiency  is  claimed  for  it,  onh' 
seven  men  being  required  for  its  i  i|)cr;itii  )n.  The  Rob- 
erts Schaefer  Company,  of  Cliicago,  w  ere  the  design- 
ers and  general  contractoi-^,  and  tlie  I 'ominion  Bridge 
Comi^au)-,  of  Toronto,  carried  out  the  contrairt  for  the 
fabrication  and  erection  of  the  structural  steel  work. 
Tile  unloading  crane  a\  as  su|)plied  by  the  ilrown  I  loist- 
ing  Machiner}'  Comi)any,  of  Cleveland,  and  the  corru- 
gated sheeting  by  the  I'edlar  People,  of  (  )sliavva. 

Bleaching  Powder  Factory 

Three  sets  of  four  chambers  each  made  of 
dense,  impervious  concrete  to  prevent 
leakage  of  gases — Concrete  block  walls 

TI  IJ*^  Canadian  .Salt  Company  have  recently  coni- 
|)leted  additions  to  their  plant  at  Sandwich,  Ont., 
which  double  the  number  of  their  bleach  powder 
chambers  and  will  double  the  plant's  produc- 
Uon  of  bleaching  powder.  The  additions  consist  of  a 
new  chamber  building,  288  feet  by  115  feet,  which  is 
an  exact  duplicate  of  their  first  unit,  and  a  lime  house 
49  feet  by  42  feet^  which  is  a  wing  of  the  chamber 
building. 

The  foundation  of  the  chamber  building  is  of  con- 
crete, the  frame  is  of  timber,  and  the  walls  are  of 
concrete  blocks,  8  in.  x  8  in.  x  \(>  in.  About  20,000 
blocks  were  used  in  the  buikling.  'i'lie  floor  is  of  6-in. 
concrete;  the  roof  is  of  three-ply  felt  and  pitch,  and 


Progress  pliotograph  of  bleaching  powder  plant  of  the  Canadian  Salt  Co. 


there  are  no  intermediate  floors  cxcej)!  the  runways 
around  the  cli;tnibers. 

■|'bc  building  conlain^  three  .sets  of  clianibers,  each 
set  comprising  four  ch.imbers.  Ivich  chauiber  is  20 
ft.  by  100  ft.,  witli  reinforced  concrete  walls,  floors 
and  roofs.  Density  and  imperviousness  are  the  essen- 
tial characteristics  of  the  concrete  used  in  the  chani- 
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Ikts  ill  unlcr  t«>  proscnt  leakage  t>t  j^aM-s  lhrou,i;h  ilu 
ciuicrctc  and  ti>  prevent  lIu-  jjasos  from  attaoUini;  tin 
steel  reinforeing  l)ars.  The  ci>norcte  was  all  jjlaood 
h\  the  gravity  system,  anil  hy  this  nu'tluxl  it  was 
tonnil  luissihie  ti>  mix  ami  phuc  a  siiiruiiutly  (Unsc' 
U-  of  euncrete  at  a  reasoiialtle  lost.  I  lu'  inw  ri 
used  in  tliree  ditTcrcnt  locations,  i;uli  ^nr 
|H>site  the  centre  of  the  set  of  i'liainl>i"r>.    Each  i  liani 


Exterior  view  of  bleaching  powilcr  facloiy  of  Canadian  Salt  Co. 

her  rei|nire<l  4(.X)  yards  of  concrete,  ten  and  a  half  tons 
i>f  reinforcini;,  and  ahont  4,400  s(|narc  feet  of  forms. 

The  lime  h<inse  is  of  timber  tVanu-  with  a  few  re- 
inforced concrete  columns,  and  the  walls  arc  of  con- 
crete block  corresponding  with  the  chanihcr  l)uildin<i. 

Hleachinij  powder  is  manufactured  by  mixing  chlor- 
ine with  slaked  lime  in  the  chambers,  and  lead  cham- 
l)ers  are  ordinarily  used  in  the  process,  but  the  Can- 
.idian  Salt  Company  have  for  some  time  been  using 
concrete  chambers  with  success. 

It  was  antici])ated  that  trouble  might  be  encoun- 
tered in  jirosccuting  this  work  because  of  unfavorable 
labor  conditions,  but  the  work  was  com])leled  on  time 
with  no  trouble  whatsoever. 

These  extensions  were  designed  by  the  Canadian 
Salt  Company  and  constructed  by  W'cstingliouse, 
L'hnrch,  Kerr  &  Comi)any,  of  Montreal  and  New  \'ork. 


Mr.  R.  ( ).  Wynne-Roberts  has  entered  into  an  ar- 
rangement with  Mr.  [""rank  JJarber  by  which  be  w  ill  be 
associated  with  him  in  connection  with  the  \'ork 
Township  water  scheme  and  other  works,  and  will  con- 
duct his  practice  as  Cfjnsulting  engineer  until  the  end 
of  March  at  37  .Adelaide  Street  East,  Toronto,  when 
new  premises  will  be  taken. 


Temporary  Munition  Plant 

Wooden  buildings  to  meet  the  requirements 
of  shell  manufacture — A  typical  instance 
of  this  kind  of  construction 

TI  I  illustration  shown  herewith  gives  an  idea  of 
a  l\])c  ol  ninnilion  factor}'  being  erected 
thniughonl  Canada  for  the  manufacture  of 
shells.  This  i)lant,  belonging  to  the  Russell 
."^treels,  Tort)nto,  and  was  intended  as  a  ])urely  tem- 
porarv  factory  for  munition  work,  to  serve  during  the 
war.  The  city  b3'-laws  wcnild  ordinarily  prohibit  the 
Motor  Comi)any,  is  located  on  DiifYerin  and  Liberty 
iMH-clion  of  factories  of  this  tyi)e,  but  the  urgency  of  the 
situation  has  caused  the  stringency  of  the  by-laws  to 
be  reduced  temporarily,  i^rovided  that  the  buildings  are 
cither  rennn'ed  or  comerted  to  permanent  factories 
after  the  war. 

This  ])articular  factory  is  built  of  wood,  and  in  its 
design  e\-erv  consideration  was  taken  of  the  fire  risk. 
It  is  a  single-storev  structure,  measuring  about  289  ft. 
by  190  ft.,  with  a  projecting  wing  on  one  corner  67  ft. 


bv  .^6  ft. 


"h( 


ross-section  shows  a  large  ventilating 


niouilor  and  two  triangular-section  skylights.  The 
columns  are  10  x  10  tim))ers,  carried  on  2  ft.  square  con- 
crete piers,  carried  2  ft.  6  in.  to  3  ft.  6  in.  below  grade. 
The  colnnms  are  si)aced  14  ft.  in  one  direction  and  19 
ft.  in  the  other.  The  roof  is  carried  on  trusses  built 
up  of  6  X  6,  8  X  8.  and  8  x  10  timbbers.  They  are  spaced 
at  14  ft.  centres,  and  have  spans  of  19  ft.,  except  the 
monitor  trusses,  which  span  38  ft.,  no  intermediate 
columns  being  used. 

The  purlins  are  4x8  timbers,  spaced  at  4  to  5  ft. 
centres,  covered  with  l-)4  in.  sheeting  and  ready-roof- 
ing. The  walls  are  composed  of  %  in.  T.  &  G.  sheet- 
ing, covered  with  building  paper  and  ready-roofing, 
fastened  with  cleats.'  Three-inch  yellow^  pine  planks, 
laid  on  4  x '6  15. C.  cedar  sleepers,  bedded  in  a  4  in. 
cinder  fill,  form  the  floor. 

A  shipi)ing  building  of  similar  construction  is  built 
alongsifle  the  facte lr^-,  with  a  crane  runway  371  ft.  long, 
the  crane  ha\ing  a  19  ft.  2  in.  s])read.  Between  the 
existing  and  the  new-  factories  there  is  a  fire-wall,  a 
similar  wall  separating  the  boiler-room.  .\.  12.^  h.p. 
boiler  i)ro\  idcs  steam  for  indirect  heating  through  fans 
and  ducts,  located  near  the  roof..  The  machine  power 
is  electric. 

14iis  building  was  erected  in  about  50  days  by  the 
Deakin  Construction  Company.  J'rack  &  Perrine,  To- 
rf.nto,  were  the  architects  and  engineers. 


s 


Wooden  buildings  erected  to  meet  the  urgency  of  .shell  requirements. 
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Grand  Trunk  Car  Shops 

A  Group  of  buildings  at  Port  Huron,  Mich,, 
for  the  manufacture  of  railway  cars — Lay- 
out planned  for  economical  working 

Tl  1 1^  layout  on  the  ground  is  simple,  the  various 
buildings  being  grouped  round  the  power  plant 
at  convenient  though  ample  distances.  The  offi- 
ces will  be  situated  at  the  city  end  of  the  site, 
fronting  to  28th  Street  and  standing  back  from  the 
street  line  about  fifty  feet,  which  will  allow  of  a  good 
approach.  The  list  of  buildings  is  indicated  as  follows 
in  the  accompanying  bird's-eye  view  : — A-A — two  pas- 
senger car  shops  ;  B-B — two  freight  car  shops,  for  wood 
and  steel  cars  ;  C — cabinet  shop  ;  D — blacksmith  shop  ; 
E — machine  shop  ;  F — woodmill ;  G — day  lumber  store  ; 
H — general  storehouse  ;  I — jiaint  store  ;  J — drying 
*kiln;  K — power  plant;  L — general  offices. 

Buildings 

The  power  plant  will  consist  of  six  return  tubular 
boilers  totalling  900  boiler  h.p.  The  boiler  pressure 
will  be  150  lbs.  per  sc|.  in.,  and  four  of  the  boilers 


will  be  fitted  with  superheat  giving  one  hundred  and 
fifty  degrees  of  superheat  when  coal  is  used  and  200 
degrees  when  wood  refuse  is  used. 

The  boilers  will  be  adapted  for  hand  firing,  as  this 
arrangement  would  appear  to  be  best  on  account  of 
the  large  amount  of  refuse,  varied  in  character,  which 
will  be  burned.  Other  units  for  developing  power  for 
lighting  and  operating  will  be: — Two  impulse  turbo- 
generators of  300  kw.  each  to  be  used  for  generating 
three-phase  electrical  energy  at  440  volts,  the  usual 
low  power  factor  being  raised  to  a  high  figure  by  the 
use  of  a  synchronous  motor-generator  supjjlying  the 
necessary  direct  current  power ;  two  air  compressors  of 
1,500  cubic  feet  capacity  of  the  cross  comi)ouiid  ty])e 
specially  adapted  for  use  with  superheated  steam. 

The'sui)erheat  of  the  air  comi)ressors  may  be  con- 
trolled by  proportioning  their  su])ply  of  wet  steam. 
Boiler  feed  and  vacuum  ])umi)s  and  open  tyi)e  feed 
water  heater  of  1,000  h.]).  capacity  will  also  be  in 
stalled.  The  boilers  will  be  provided  with  a  steel 
stack  15  feet  above  grade  and  6>/>  feet  in  diameter. 

The  heating  recjuirenients  for  the  shops  will  be  con- 
siderable, due  to  the  large  amount  of  special  work  in 


the  nature  of  painting  and  varnishing,  andxaltogether 
50,000  square  feet  of  radiation  will  be  necessary.  This 
will  be  supplied  by  exhaust  steam  from  the  power 
house  in  cast  iron  radiators  of  the  wall  type. 

Coal  will  be  directly  delivered  to  bunkers  inside 
the  power  house  by  means  of  hopper  cars  discharging 
through  a  steel  trestle. 

The  Passenger  Car  Shops 

The  passenger  car  shops  are  so  ]jlanned  that  each 
car  under  construction  or  re})air  occupies  one  bay  of 
either  building  with  a  liberal  allowance  between  the 
cars  for  working.  These  two  buildings  are  built  par- 
allel to  one  another  with  a  space  of  100  feet  between 
occupied  by  a  transfer  tal)le  which  serves  both.  11ie 
construction  is  of  concrete  foundation,  lirick  walls  with 
steel  windows.  The  roofs  are  designed  witli  monitors 
which  run  across  the  length  of  the  building  and  so 
light  and  ventilate  each  individual  bay. 

Freight  Car  Shops 

The  freight  car  shops  (steel  and  wood  cars)  are 
planned  for  the  cars  to  enter  at  one  end  and  leave  at 
the  other,  the  construction  lieing  similar  to  that  of  the 


A 

A 
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passenger  car  sho]is,  except  that  the  monitors  on  the 
roof  run  from  end  to  end  instead  of  side  to  side,  and  the 
])uildings  are  attached  instead  of  being  divided  by  a 
transfer  table  pit. 

The  cabinet  shoj)  is  a  two-storey  building,  tlie  con- 
struction being  similar  again  to  the  passenger  car 
shojjs. 

Blacksmith  and  Machine  Shops 

The  blacksmith  and  machine  shops  are  i)lanned  in 
a  similar  manner  to  the  freight  car  shops,  i.e.,  side  bv 
side,  with  a  fire  wall  dividing,  and  the  construction 
again  is  brick  walls  and  tar  and  gravel  roof. 

The  woodmill  will  be  of  dilTerent  type  of  construc- 
tion to  the  foregoing,  ])eing  entirely  wood-framed  on  a 
concrete  foundation.  This  wood  framing  will  be  of  a 
substantial  type,  and  the  walls  will  be  formed  with 
1  inches  of  concrete  reinforced  with  expanded  metal, 
thus  making  a  permanent  linish  which  w  ill  be  lireproof. 
This  root  also  will  be  tar  and  gravel.  All  windows 
w  ill  be  steel  sash. 

The  store  building  v\'ill  be  constructed  on  the  same 
lines  as  the  car  shops  with  brick  walls  and  hea\ w  wood 
frame  and  tar  ;md  gravel  roof.    Office  space  for  store- 


keeper  and  staff  is  provided  at  mic  ciul  ul  iliis  l>uil(liii};. 

The  paint  store  is  to  bo  of  tiroprool  iMiistnu-tioii 
tl»rough»>ut  with  a  reinloroeil  t.oiicrcto  >lali  lool  mi 
hriek  walls  and  ooiurete  Hoor. 

Dry  Kiln 

The  dry  kihi  is  a  speciallv  ilcsij^noil  Ixiildiiij;  in 
two  sections  with  sliding-  doors  at  oaoli  imuI,  thus  m 
abiinii  a  carload  of  tind)er  to  enter  at  one  end  and 
he  renioveil  when  dried  at  the  other,  no  delay  or  in 
convenience  heiny  occasioned,  through  havin<>  to  re- 
move one  car  to  yet  at  or  remove  another,  and  eacli 
section  will  he  sej^arate  from  tin.'  nthiT  and  eapal)le  of 
heinj;  nsed  independently.  'I'lu'  hral  will  l)e  siip])lied 
hv  means  of  steam  pipes  located  hrlnw  rait  K'\i'I,  and 
a  special  svstem  of  air  duels  w  ill  pro\  idc  ample  air 
ehan.yes  which  will  he  eap.ildc  nf  retiulatioii.  and  pro- 
\  isioii  will  also  he  mailc  {>>r  the  introduction  of  steam 
.IS  reipnred.  The  walls  will  lu-  insulated  by  air  cavity 
ami  also  the  roof,  ■  iliat  r\rn  UMnpcratnre  may  be 
maintained. 

General  Offices 

The  tjeneral  ofiices  will  be  attached  to  one  end 
><i  the  stores  bnildins;  and  will  be  of  >imilar  construc- 
tion with  a  brick  lirew.iU  dix  idin^'.  The  oflfices  will 
be  divided  internally  with  hollow  terra  cotta  walls,  and 
the  outer  walls  will  be  lined  inside  with  the  same  ma- 
terial, all  sm-faces  of  w.alls  and  ceilings  beiuii"  ])lastered 
and  painted. 

Ample  sanitary  accommodation  .and  lockers  will 
be  provided  in  each  buildino-  for  a  full  complement  of 
workmen  when  the  |)lant  is  in  operation. 

.\mple  storage  spaces  for  steel,  wheels,  lumber,  etc., 
have  been  allowed  and  the  layout  generally  has  been 
plamied  with  special  attention  to  economical  working. 


Lumbering  a  Big  Industry 

Description  of  an  extensive  enterprise  on  the 
Georgian  Bay,  Ont.  —  One  of  the  largest 
mills   in   the    province,    with  timber 
holdings    of    1,000    square  miles 

O.V  I',  of  the  most  extensive  and  important  indus- 
trial enterprises  on  the  north  shore  of  Georgian 
M>ay  is  that  of  the  Sjjanish  River  Lumber  Com- 
pany, Limited,  wdiose  head  offices  are  located 
at  Massey.  Ont.,  on  the  Soo  branch  of  the  Canadian 
Pacific  Railway,  about  18  miles  east  of  Georgian  Bay. 
The  Spanish  River  Lumber  Company,  Limited,  have 
been  operating  from  this  point  for  about  35  years,  and 
since  1904,  when  its  affairs  passed  into  the  hands  of 
its  present  owners,  the  ojjcrations  have  been  constantly 
enlarged,  until  today  the  company  is  among  the  larg- 
est operators  in  the  province.  Their  timberland  hold- 
ings exceed  1,000  square  miles,  and  under  normal  con- 
ditions they  operate  from  <S  to  14  lumber  camps  an- 
nually, besides  employing  a  number  of  small  jobbers. 
Their  annual  production  amounts  to  several  hundred 
thousands  of  logs,  chiefly  white  and  Norway  pine. 

Equipment  of  the  Mill 
At  Cutler,  Ont.,  on  the  north  shore  of  Georgian 
Bay,  the  Spanish  River  Lumber  Company,  Limited, 
have  been  operating,  for  two  years  past,  a  fine  new 
mill  which  was  completed  in  the  early  part  of  the 
summer  of  1915.  This  plant  is  equipped  with  two 
single-cutting  Waterous  8-ft.,  new  model,  band  mills 
with  Prescott  carriages;   two   11-in.   gunshot  steam 
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feeds,  and  lumber  sorting  tables  furnished  by  the 
Waterous  l"".ngine  Works  Company,  Brantford,  Ont., 
w  iio  alsti  fiuaiished  the  couij^lete  filing  room  equip- 
meiit  and  a  nnscellaneous  assortment  of  live  rolls, 
transfers,  etc.  The  e(pu])ment  also  includes  a  Mer- 
slion  7Tl.  \ertical  resaw  and  a  Diamond  Iron  Works 
o  ft.  horizontal  resaw.  The  plant  has  a  capacity  of 
125.000  feet  in  ten  hours. 

The  null  at  Cutler,  which  was  built  to  replace  one 
ilial  was  destroyed  by  fire  in  March,  1915,  is  a  frame 
building  5()  x  216  ft.,  with  an  addition  for  a  lath  mill 
36  X  SO  ft.,  and  a  sorting  shed  and  table  30  x  224  ft. 


Spanish  River  Lumber  Company's  mill  at  Cutler,  Ont. 


.\s  will  be  seen  from  our  illustration,  the  mill  is  de- 
signed to  be  high  and  roomy,  with  plenty  of  light  and 
\  entilation.  It  has  cement  foundation  throughout  and 
cement  floors  on  the  ground  level. 

The  lath  mill  is  equipped  with  two  Garland  bolters 
and  two  Payette  lath  machines,  together  with  the 
necessary  machinery  and  sorting  facilities  for  making 
pickets. 

The  plant  obtains  its  power  from  a  600  h.p.  twin 
Houston,  Stanwood  and  Gamble  engine,  and  nine  6  ft. 
x  18  ft.  boilers. 

The  mill  pond  in  connection  with  the  plant  at  Cut- 
ler-has a  capacity  of  70,000  logs. 

The  plant  at  Cutler  has  excellent  shipping  facili- 
ties, both  by  rail  and  vessel.  The  lumber  docks  and 
trams  have  been  completely  rebuilt  and  there  is  now 
accommodation  for  12,000,000  feet  of  lumber  for  vessel 
shipment,  wdiich  is  su])plemented  by  a  land  yard  and 
trams  for  an  additional  10,000,000  feet,  wdiich  is  avail- 
able for  either  rail  or  vessel  shipment.  During  the 
year  1916  this  plant  was  operated  night  and  day 
throughout  the  entire  season. 

Other  Operations  of  the  Company 

The  plant  operated  by  the  company  at  Spanish 
Mills  is  situated  at  the  eastern  end  of  Aird  Island, 
about  eight  miles  distant  from  Cutler.  The  null  was 
built  in  1880  and  has  been  in  operation  continuously 
since  that  time,  with  the  exception  of  the  winter  sea- 
sons. At  dififerent  times  it  has  been  extensivel}'  re- 
modelled. Its  equipment  today  includes  a  Waterous 
single-cutting  band  mill,  a  Diamond  Iron  Works  twin 
band,  Wickes  gang,  Prescott  rift  edger,  and  Diamond 
Iron  Works  horizontal  resaw.  The  capacity  of  this 
plant  is  about  190,000  feet  in  ten  hours. 
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A  Notable  Factory 

Erected  by  London,  Ont.,  firm,  has 
pleasing  architectural  effect  combined 
with  utihty,  strength  and  durability 

TWE  illustration  herewith  is  of  the  new 
reinforced  concrete  factory  building- 
erected  by  the  McCormick  Manufac- 
turing Company  at  London,  Ont.. 
which  is  a  splendid  example  of  the  ideal  ai- 
tained  in  factory  construction  in  Canada.  In 
It  a  pleasing"  architectural  efifect  has  bucn 
combined  with  utility,  strength,  and  dura- 
l)ility.  The  main  portion  of  the  building  i< 
ai)proximately  3.S4  feet  long-  by  91  feet  in 
depth,  with  the  wings  in  the  rear,  b^xclusivc 
of  the  basement,  the  building  is  four  storeys 
in  height.  Provision  for  extensions  has 
I)een  made  to  amply  take  care  of  the  future 
expansion  of  the  business. 

The  whole  exterior  is  of  white  terra  cotta 
tile,  attached  to  the  reinforced  concrete 
structural  frame,  and  steel  sash.  The  com- 
bination of  reinforced  concrete  with  steel 
sash  affords  maximum  daylight,  proper  ven- 
tilation, and  greatest  permanency.  The  ar- 
rangement of  the  panes  harmonizes  with  .the 
general  architectural  features,  and  at  the 
same  time  gives  the  maximum  available  area 
for  lighting.  A  large  amount  of  ventilation 
is  secured  by  means  of  specially-designed 
pivoted  ventilators. 

The  floor  construction  is  of  the  flat  slab 
design,  and  consists  of  solid  reinforced  con- 
crete slabs,  with  no  beams  projecting  under- 
neath to  cut  ofif  the  daylight.  The  floor  slabs 
are  seven  inches  in  thickness,  and  are  de- 
signed for  a  live  load  of  1.^0  pounds  per 
■>quare  foot.  In  the  packing  room,  where 
heavier  loads  are  anticipated,  the  floor  slab 
is  nine  inches  in  depth,  and  designed  to  carry 
250  pounds  per  scjuare  foot.  Circular,  spiral- 
ly-wound, hooped  columns,  with  flaring  capi- 
tals, have  been  used  throughout  the  interior 
of  the  building-. 

The  building'  is  completely  fireproof 
throughout ;  partitions  are  of  metal  lath, 
plastered  to  the  required  thickness  with 
cement  mortar.  Metal  lath  is  also  used  in 
the  suspended  ceiling  over  the  oven  room. 
The  stairs  are  of  solid  concrete  construction, 
with  the  concrete  steps  being  moulded  m 
place.  The  Kahn  system  standard  design 
was  employed  throughout  in  the  reinforced 
concrete  work.  The  whole  design  of  this 
factory  shows  careful  study  in  the  placing  of 
ornamentation  and  a  strong  vertical  feeling 
is  present.  It  is  unusually  attractive  in  ap- 
pearance, the  main  entrance  being  accented 
1)V  the  tower  portion. 

From  the  employees'  point  of  view,  also, 
this  factory  compares  favorablv  with  any 
other  in  Canada.  Not  only  is  their  health 
l)rovided  for  by  proper  ventilation  and  light, 
but  there  is  a  large  self-serve  dining-room, 
with  a  seating  capacity  of  600,  a  modern 
gymnasium,  shower-baths,  locker-rooms, 
library,  and  a  complete  hospital-room  for 
emergency  accident  cases.  The  entire  plant 
has  eight  acres  of  floor  space. 
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Spring  Convention  ot  the  Portland  Cement 
Association   in  April 

1  lu  ^i'liiii;  ii'UN  ciituni  (il  I'u'  I'orlhiml  C\nu'iit  \^ 
MK-iatioi)  will  l>c  helil  in  tlu-  l'.il;uc  lluiil,  S;m  l  iaii 
oiscii.  April  1(»-1S.  inclnsixo.   Tliis  will  lu'  ilu-  lir>i  linu' 
in  the  historv  »>l  the  association  that  ;in\  oi  iis  nurt 
inys  have  ht-on  hold  west  of  Cliioa,i;o.    A  si)v'cial  train 
has  l>ccn  airan.y:eil  for  the  .yoinji  trip  from  C  hicago  id 
San  l'"raiK-isco  via  the  Xorthwostcm.  I  ninn  i'acilu-, 
and  Southern  PacifK-  route.    This  train  will  \va\v  (  'li 
ca^t)  at  8  p.m..  central  lime.  I'^ridax  ,  April  \.\  and  ar 
rive  at  San  l-'rancisoo  at     a.m.,  .Monda\ .  Xpril  lo.  At 
the  ei>nclusion  of  the  committee  ,ind  Inisiiuss  session^ 
t>f  the  association  it  is  planned  thai  nunilu  rs  attend- 
ing will  ijo  in  a  body  to  He!  Munie,  C  al..  and  s])end 
\pril  1''  and  20  there  in  an  outinj.;. 


Increase  in  Profits  of  Canada  Cement 
Company  for  Past  Year 

I'or  the  past  tinancial  year  the  net  i)rolits  of  the 
Canada  Cement  Comi)any  were  $2,218,848.  a  gain  of 
$47f>,S.v^.  .\fter  providint:'  f^r  prior  charges  and  4/^ 
per  cent,  dividend  paid  on  the  ordinary  stock,  $4.^2,585 
is  carried  forward.  President  W  .  C".  Julwards  re])orts 
that  earnings  from  tlie  cement  business  pro])er  were 
more  than  sufficient  to  t.ake  care  of  all  lixed  charges, 
preference  dividends  and  ordinary  dividends  charge- 
able to  year's  profits.  ".\s  stated  last  year,  the  pro- 
ducing capacity  of  the  ])lants  is  considerably  in  excess 
»>f  the  country's  recjuirenienls  under  prosperous  peace 
conditions.  \\'e  regret  that  the  demand  for  cement 
during  the  past  year  was  not  sufficient  to  enable 
the  i)lants  to  operate  c« Mitinnously." 

The  total  trade  of  the  port  of  Montreal  for  1916 
was  $.W.741.64.x  cmpared  with  $155,685,953  in  1915. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


W.  D.  Baillairge,  city  engineer  of  Quebec,  recently  vi.sit- 
ed  Toronto  and  other  western  cities  in  the  search  for  informa- 
tion regardin.tj  the  collection  and  disposal  of  city  waste"  matter. 

The  Soo  Dredging  and  Construction  C  ompany,  Limited, 
which  is  now  insolvent,  has  made  an  assignment  of  its  pro- 
perty for  the  benefit  of  its  creditors. 

A  scheme  is  proposed  whereby  the  city  of  Ilaniihon  will 
supply  Barton  township  with  water.  The  propo^itinn  is  that 
the  township  erect  tanks  which'  the  city  will  keep  tilled  at  a 
cost  of  1.5  cents  per  thousand  gallons, 

Mr.  W.  F.  Tye,  considting  engineer,  of  Montreal,  has 
been  recommended  by  the  works  committee  of  Hamilton. 
Ont.,  to  report  on  the  feasibilitj'  of  a  common  entrance  and 
route  through  Hamilton  for  all  railroads  from  the  west. 

The  Department  of  Railways  and  Canals  is  releasing,  on 
.\pril  1.  all  engineers  and  office  help  engaged  on  the  new 
W'cIIand  Ship  Canal  construction,  work  rm  wliich  was  dis- 
continued some  time  ago. 

Engineers  have  been  making  tests  on  both  sides  of  the 
Niagara  River  for  foundations  for  the  $.500,000  bridge  which 
the  Michigan  Central  Railway  Company  propose  to  construct 
in  the  vicinity  of  Niagara  Falls,  Ont. 

Durirrg  the  months  of  January  and  February,  Ijuildinji 


pi'rniits  tdlalling  .1;1S,()()S  were  issued  in  St.  Catharines,  Ont, 
riir  largest  permit  was  for  an  addition  to  the  Kenleith  Paper 
.Mill,  valued  at  $(),()()(). 

As  sociu  as  the  plans  for  the  I'ape  yVvenue  car  line  ui 
Tornnlo  iia\'e  lieeii  (lassed  by  the  ()ntario  Railway  Board 
en.Liineer,  ihe  Toronto  Railway  Comjiany  will  proceed  with 
[hv  work  of  const rtiet ion.  'i'lie  date  specified  by  the  board 
tiir  slarliuL;  work   is   Ai)ril  I. 

A  nunilu'r  of  e(  mtr-actors  who,  according  to  a  govern- 
nienl  report,  overeiiar.ned  the  town  of  Weston,  Ont,,  $10,000 
on  iis  sewerage  system,  are  settling  the  town's  claim  for 
")()(),  out  of  court.  The  contractors  admitted  overcharges 
of  $700. 

'IMu'  eit_\'  council  of  London,  Ont.,  have  decided  to  in- 
clude in  the  City  of  London  Bill,  to  l)e  presented  in  the  Legis- 
lature, provision  for  the  erection  by  the  Railway  Commission 
of  a  modern  grain  elevator  at  Port  Stanley.  This  would 
cost  about  $1  ()(),()()(),  and  would  assure  London  of  at  least  one 
large  new  industry  this  year. 

Work  is  to  be  started  shortly  on  the  filtration  system 
for  the  city  of  St.  Hyacinthe,  P.Q.  The  equipment  to  be 
installed  includes  a  mechanical  filter  of  4,000,000  capacity,  re- 
inforced concrete  reservoir,  four  filter  tanks  of  1,000,000  gal- 
lons capacity,  two  i)nmps.  a  steam  turbine  and  electrical 
gener.itors,  etc. 

Satisfactory  progress  is  reported  on  the  new  public 
school  in  (ialt.  Ont..  lieing  erected  by  Messrs.  P.  H.  Secord 
&  Sons.  The  brickwork  is  now  almost  ready  for  the  roof. 
The  installation  of  the  plumbing  and  heating  systems  will 
be  under  way  within  a  week  or  two,  according  to  the  archi- 
tect, Mr.  Evans. 

In  pursuance  of  the  policy'  of  gradually  replacing  the 
wooden  trestles  on  the  Esquimalt  &  Nanaimo  Railway  with 
permanent  steel  bridges,  a  considerable  portion  of  the  ap- 
propriation for  1917  will  be  spent  on  the  Port  Alberni  branch. 
General  Superintendent  Beasley  announces  that  from  $125,000 
to  $150,000  will  be  spent  on  the  line  for  improvements  during 
the  current  year. 

The  plans  for  the  proposed  waterworks  system  for  Mont- 
real South,  Que.,  call  for  the  installation  of  a  steel  reservoir 
with  a  minimum  capacity  of  100,000  gallons,  also  a  30  h.p. 
electric  motor-driven  turbine  pump  and  150  h.p.  gasoline 
engine  driven  turbine  pump  for  fire  purposes.  Cast  iron  pipe, 
lead  pipe,  hydrants,  valves,  etc.,  will  be  required.  The  sys- 
tem will  cost  about  $180,000.  • 

Efforts  are  being  made  by  the  Board  of  Trade  of  Pentic- 
ton,  B.C.,  to  have  the  route  of  the  proposed  transprovincial 
highway  diverted  to  pass  through  that  town.  The  action 
of  the  Penticton  Board  of  Trade  regarding  this  diversion  is 
said  to  have  been  endorsed  by  practically  every  municipal 
council  and  board  of  trade  from  Ivelowna  south  to  Prince- 
town. 

Negotiations  have  been  under  way  between  the  Hamil- 
ton city  council  and  the  McCIary  Manufacturing  Company, 
of  London,  regarding  the  transfer  of  that  firm's  plant  to 
Hamilton.  The  chief  reason  for  the  contemplated  change 
is  the  fact  that  London  has  no  natural  gas  supply,  and  the 
company  has  been  looking  around  for  a  location  where  they 
will  have  accommodation  in  this  regard. 

X'ancouver's  building  permits  during  the  first  two  months 
of  the  year  show  a  substantial  increase  over  the  same  period 
last  year.  In  February  there  were  ."50  permits  issued  at  a 
value  of  $'.)ii,7s(),  as  compared  with  2H.  at  a  value  of  $79,969, 
in   Fe])ruary,  The  total  for  the  first  two  months  of 

11117  is  7;;  permits,  valued  at  $125,825,  against  46  permits 
during  the  corresponding  period  in  1916,  valued  at  $88,384.  • 

The  Iniilding  permits  issued  in  Stratford,  Out.,  during 
the  month  of  February  show  a  considerable  ijicrcase  over  the 
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corresponding  month  of  last  year.  Tn  February,  191(3,  there 
were  five  permits  ^issued  at  a  total  value  of  only  ,$1,045,  while 
for  last  month  there  were  four  permits  valued  at  $11,30.5.  The 
additions  to  the  power  house  largely  account  for  the  in- 
creased total. 

A  big  jump  has  been  registered  in  the  value  of  the  build- 
ing permits  issued  in  the  city  of  Montreal  during  February. 
The  value  for  that  month  was  $402,565,  the  permits  number- 
ing 5.').  This  compares  with  $65,915  in  the  same  month  last 
year  when  an  iCqual  number  of  permits  were  issued.  Up 
to  the  end  of  February  this  year  there  were  88  permits  is- 
sued at  a  total  value  of  $652,460,  as  against  99  permits  dur- 
ing the  corresponding  period  last  year,  valued  at  $240,075. 

Following  the  recommendations  recently  made  in  the 
report  of  Captain  A.  V.  Delaporte,  Acting  Provincial  San- 
itary Engineer,  the  well  at  the  waterworks  plant  at  St.  Cath- 
arines, Ont.,  will  be  enlarged  to  enable  the  electric  pumps  to 
he  used  to  their  capacity.  The  drain  from  the  filters  is  to 
be  carried  out  to  a  point  in  the  water  75  feet  below  the 
intake  pipe,  and  other  improvements  made  to  the  plant.  Plans 
are  being  prepared  and  the  work  will  be  undertaken  as  quick- 
ly as  possible. 

The  formal  opening  of  the  new  city  hall  in  Orillia,  Ont., 
recently  took  place.  This  building  has  been  erected  at  a 
cost  of  $71,000.  not  including  the  value  of  the  old  walls, 
■  which  remained  standing  after  the  fire  of  June,  1915.  The 
lower  floors  contain  commodious  municipal  offices  and  the 
council  chamber,  with  market  rooms  in  the  rear,  while  the 
upper  storey  will  be  used  as  an  opera  house.  The  building 
is  largely  fireproof  in  construction  and  was  built  from  plans 
prepared  by  Burke,  Horwood  &  White,  of  Toronto. 

Hon.  Finlay  G.  Macdiarmid,  Minister  of  Public  Works 
for  Ontario,  recently  received  a  deputation  from  Addington 
County  with  reference  to  a  highway  between  the  villages  of 
Kaladar  and  Denbigh.  The  request  is  that  a  road  be  built 
which  will  accommodate  automobile  traffic,  as  this  would 
give  opportunity  for  opening  up  the  asbestos,  mica,  graphite 
and  lead  mines  and  the  stone  and  marble  quarries  in  the 
vicinity.  At  the  present  time  there  is  an  old  colonization  road 
which  is  kept  up  by  the  county  grants.  The  Minister  pro- 
mised to  give  the  matter  his  consideration. 

According  to  the  recent  statement  of  City  Engineer  Stew- 
ardson,  no  further  settlement  has  occurred  in  the  fill  under 
Columbia  street,  in  New  Westminster,  B.C.,  at  Albert  Cres- 
cent, where  the  old  cribwork  crossing  a  ravine  at  that  point 
is  giving  way  and  there  had  appeared  to  be  the  likelihood 
of  a  landslide.  The  engineer's  opinion  is  that  the  trouble 
has  gone  as  far  as  it  is  likely  to  do  before  next  winter,  be- 
fore which,  of  course,  the  necessary  steps  will  be  taken  to 
avert  any  damage.  The  provincial  government  was  requested 
some  time  ago  to  make  these  repairs. 

A  deputation  from  Muskoka,  Parry  Sound  and  the  north- 
ern part  of  Simcoe  County,  recently  interviewed  Hon.  Fin- 
lay  Macdiarmid  and  Hon.  G.  H.  Ferguson  at  the  Parliament 
Buildings,  Toronto,  asking  for  the  construction  of  a  col- 
onization road  from  Orillia  to  North  Bay.  I<-  was  pointed 
out  that  the  road  would  open  up  a  splendid  tract  of  country 
and  would  furnish  the  connection  for  a  highway  from  Toronto 
to  the  "Soo."  Though  the  road  was  so  urgently  needed  it 
could  not  be  built,  the  deputation  stated,'  except  by  the  gov- 
ernment taking  it  over,  since  the  burden  would  be  one  en- 
tirely too  great  for  the  municipalities.  Though  the  Minister 
made  no  definite  promise,  the  petitioners  were  consider;il)ly 
encouraged  by  the  tone  of  the  reply. 

Mr.  Jos.  K.  Bell,  contractor  for  the  painting  work  at 
Park  School,  Toronto,  has  applied  to  the  Board  of  Educa- 
tion for  consideration  of  more  pay  on  account  of  increased 


cost  of  material's  and  laljor  since  the  time  the  contract  was 
signed.  His  contract  was  dated  October,  1915,  and  the  work 
was  to  be  completed  in  December,  1916.  Owing  to  delays 
in  other  work  on  the  building  he  could  not  go  on  with  his 
work  and  even  yet  it  will  take  seven  or  nine  months  to  finish. 
Meantime,  he  claims,  the  cost  of  material  has  so  increased 
that  $330.22  more  is  needed,  while  the  difference  in  the  pre- 
vailing rate  of  wages  in  1915  and  the  rate  asked  by  the 
union  in  1917  will  amount  to  $660.  He  therefore  requests 
that  the  board  provide  $990.23  if  they  wish  him  to  complete 
the  contract.  The  matter  has  been  referred  to  the  Propertj' 
Committee. 

A  report  was  recently  submitted  to  the  council  of  Etobi- 
coke  township,  Ont..  regarding  the  Islington,  Lambton  and 
Long  Branch  water  schemes,  by  Mr.  Proctor,  assistant  to 
Engineec  James.  He  stated  that,  for  Islington  and  Lamb- 
ton  on  a  basis  of  the  district  served,  the  plant  would  cost 
the  citizens  syz  mills  per  annum  for  a  period  of  twenty  years, 
and  the  frontage  tax  would  be  6-8/10  mills  per  annum  for  a 
similar  period.  The  cost  of  the  water  used  would,  of  course, 
be  additional.  If  the  water  was  secured  from  the  city  of 
Toronto  it  would  cost  from  20  to  30  cents  per  thousand  gal- 
lons, whereas  from  the  local  plant  the  cost  would  be  from 
6  to  8  cents.  With  regard  to  the  Long  Branch  proposed 
w^ater  system,  he  said  that  it  would  be  a  much  simpler 
scheme  because  the  water  could  be  brought  from  New  To- 
ronto by  the  installation  of  new  mains  from  that  municipality. 
The  council  favored  the  local  water  scheme,  which  would 
provide  for  a  flow  of  350,000  gallons  per  day,  sufficient  to 
serve  a  population  of  about  7,000,  but  did  not  commit  itself 
to  any  definite  action. 


Personals 

Mr.  Arthur  J.  Smith,  a  well-known  building  contractor, 
of  Brandon,  Man.,  has  enlisted  for  active  service. 

Mr.  W.  Vallance  has  resigned  as  assistant  municipal  en- 
gineer of  Point  Gray,  B.C.,  and  will  take  over  the  manage- 
ment of  a  Vancouver  garage  and  repair  shop. 

Mr.  Samuel  D.  Williams,  who  has  for  three  years  oc- 
cupied the  position  of  chief  division  civil  engineer  for  the 
Michigan  Central  Railway,  with  headquarters  in  St.  Thomas, 
Ont.,  has  been  transferred  to  the  company's  head  office  in 
Detroit. 

Lieut,  j.  R.  Cockburn,  B.A.Sc,  A.M.Can.Soc.C.E.,  form- 
erly assistant  professor  of  descriptive  geometry  in  the 
Faculty  of  Applied  Science  and  Engineering  of  the  Univer- 
sity of  Toronto,  who  went  overseas  with  a  draft  of  officers 
from  the  170th  Mississauga  Battalion  and  was  attached  to 
the  58th  Battalion  in  France,,  has  now  been  transferred  to 
No.  2  Field  Survey  Company  of  the  Royal  Engineers.  This 
unit  is  officered  by  scientists  drawn  from  the  universities  of 
the  empire. 


Obituary 

Mr.  Thomas  S.  Wrightman,  of  New  Westminster,  B.c:., 
passed  away  recently  at  the  Royal  Columbia  Hospital.  The 
late  Mr.  Wrightman  was  an  engineer  by  profession,  having 
previously  been  employed  by  the  Laminated  Materials  Com- 
pany, at  Sapperton.  He  had  reached  the  age  of  43  years,  and 
was  born  in  Ontario. 

Lieut. -Col.  Samuel  G.  Beckett,  of  Toronto,  commander 
ol  the  75th  Battalion,  which  went  overseas  in  .April,  1916,  has 
been  reported  killed  in  action.  The  colonel  was  48  years 
old  and  was  a  son  of  Edward  Beckett,  pioneer  iron  foundry 
owner.  He  graduated  from  Cornell  University  in  Pennsyl- 
vania in  architecture  and  formed  a  partnership  with  Lieut. - 
Col.  Vaux  Chadwick  which  lasted  for  twenty  years. 


Contracts  Department 


News    of   Special   Interest   to  Contractors,  Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

AmherstburK.  Ont. 

I  111'  Town  c'oiiiu-il  plans  to  pave  Aps- 
Icy  and  Sandwich  Streets.  Material  to 
be  chosen. 

Montreal  South,  Que. 

lenders  will  he  called  hy  tlie  Town 
l.  lerk.  M.  M.  (.ondon.  in  .\pril  for  tlie 
erection  t>f  a  $1S0,1>IH)  waterworks.  Kn- 
cpnecr.  E.  Drinkwater,  5S8  Hlv.  Desaul- 
niers,  St.  Lambert.  Que. 

Islington,  Ont. 

At  a  recent  nieetiiivf  of  the  Township 
Council.  James.  Louden  &  Ilcrtzherv; 
submitted  a  scheme  for  supplying  this 
area  with  water.  The  scheme  involves 
an  expenditure  of  $82,000,  including: 
punjps,  liltcrs.  water  tank,  and  three  miles 
of  mains. 

Long  Branch,  Ont. 

lames.  Louden  &  Hertzberg  submitted 
plans  for  a  waterworks  scheme  in  this 
district  to  the  Township  Council  The 
scheme  involves  an  expenditure  of  $67,- 
(H)0.  and  includes  meters,  standpipe.  and 
tive  miles  of  water-mains. 

Aurora.  Ont. 

James.  Louden  &  Hertzberg  have  sub- 
mitted a  scheme  for  sewers  and  sewage 
ilisposal  plant  to  the  Town  Council.  The 
scheme  involves  an  expenditure  of 
$7.^.000.  including  sewers,  sprinkling  fil- 
ters, sewage  ejectors,  and  force  main. 

Edmonton,  Alta. 

The  City  Council  engineer,  A.  Had- 
dow,  is  considering  sewer  extensions, 
distance  about  2,640  feet,  probable  size  of 
pipe  36  inches. 

Moncton,  N.B. 

The  City  Council  will  call  tenders  for 
paving  streets,  to  cost  $125,000.  Bithu- 
lithic  concrete  and  bituminous  macadam 
will  be  laid. 

Regina,  Sask. 

The  City  Council  contemplate  laying 
asphalt  or  bithulithic  paving  in  the  Mar- 
ket Square,  to  cost  $3,000.  J.  Riissell  El- 
li>  is  engineer. 

Simcoe,  Ont. 

Tenders  are  being  received  by  the 
Town  Clerk,  W.  C.  McCall,  until  March 
31  tor  the  construction  of  branch  sewers, 
to  cost  $7,500.  Engineer,  Guy  Marston, 
Norfolk  St. 

Winnipeg,  Man. 

Tenders  will  be  called  in  April  by  the 
Greater  Winnipeg  Water  District  for 
the  construction  of  cast  iron  water  mains 
between  Red  River  and  McPhillips  St. 
reservoir.  Chief  engineer,  W.  G.  Chace, 
.501  Tribune  Building. 

CONTRACTS  AWARDED. 

Lin.dsay,  Ont. 

Tenders  are  open  until  March  lo  for 
the  erection  of  a  pumphouse  for  the  Wa- 
ter Commission,  City  Council,  and  in 
connection  with  which  the  following  con- 
tracts have  been  awarded:  Filter  and  ac- 


cessories. Norwood  iMigiiie  C'oinpany, 
Sherbrooke,  Que.;  turbine  pump,  I)e La- 
val Company,  Peterboro. 

St.  Hyacinthe,  Que. 

'i'lie  Rol)erts  l-'iller  Manufacturing 
(.'ompany.  Darby,  i'a.,  have  been  award- 
ed the  general  contract  by  the  Water- 
works Conunitlce.  and  will  start  work 
April  1  in  connection  with  filter  system. 
Engineer,  E.  E.  ImoUIs,  Oxford  Ave., 
Montreal. 

St.  Lambert,  Que. 

The  fidlowin.g  have  been  awarded  con- 
tracts by  the  'J'own  Council  in  connec- 
tion with  the  trunk  sewer  on  Front  St.: 
De  Keyescr,  Poismans,  Cie,  1101  De  St. 
X'alier,  and  E.  T.  Verbanise,  2069  De  Cha- 
teaubriano  Ave. 

Smith's  Falls.  Ont. 

The  Town  Council,  Engineer,  S.  B. 
Code,  has  awarded  the  general  contract 
for  the  construction  of  sewer  and  water 
mains,  to  cost  $16,000,  to  James  Mac- 
Donald,  20  Mary  St. 


Railroads,  Bridges  and  Wharves 

Moorefield,  Ont. 

Tenders  will  be  received  until  March  IT 
hy  W.  W.  Scott  for  the  construction  or 
a  40-foot  concrete  arch  truss  bridge  on 
■the  fourth  concession  of  Maryboro, 
County  of  Wellington.  Plans  etc,,  with 
tlic  engineers,  Bowman  &  Connor,  ISi 
Queen  St.  W.,  Toronto. 

Toronto,  Ont. 

Tenders  will  be  received  until  April  2 
by  the  Toronto  Harbor  Commissioners 
for  crib  work  and  concrete  work  for 
head  walls.  Plans  and  specifications  at 
the  office  of  the  engineer  and  manager, 
E.  L.  Cousins,  50  Bay  Street. 

Winnipeg,  Man. 

Tenders  are  being  received  until  March 
15  for  the  erection  of  six  houses  and  four 
stations  for  the  Canadian  Pacific  Railway. 
Plans  and  specifications  with  the  owners. 
Architect,  J  C.  Holden,  304  C.P.R.  Depot. 

CONTRACTS  AWARDED. 

Gosfield  South  Township,  Ont. 

James  McGill,  caer  of  Clerk  of  the 
Township  Council,  J.  H.  Madill,  Harrow, 
has  been  awarded  the  general  contract 
for  the  erection  of  a  $10,000  bridge.  Work 
to  start  as  soon  as  possible. 

Montreal,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $150,000  station  for  the  Canadian 
Northern  Railway,  Dorchester  St..  by 
Norcross  Brothers,  10  Cathcart  Street: 
Structural  steel,  F.  J.  Jago  &  Co.,  37 
Mayor  St.;  reinforced  steel,  J.  P.  Du- 
pius,  Ltd.,  592  Church  Ave.;  electrical 
work,  Collyer  &  Brock,  131  St  Alexander 
St.;  plumbing  and  heating.  W  G.  Edge, 
care  of  owners:  plastering.  R.  D,  Clarke 
&  Sons.  Ltd.,  26  Lincoln  Ave.;  painting, 
E.  Mapes.  405  Birks  Bldg. ;  tiles.  Smith 
Marble  and  Construction  Co.,  Ltd.,  145 
Van  Horne  Ave. 


St.  Eustache,  Que. 

Tile  Municipal  Council,  secretary,  J.  A. 
(i.  Bclislc,  has  awarded  the  substructure 
contract  for  a  concrete  and  steel  bridge 
over  Chicot  River  to  cost  $4,800,  to  La- 
gace  &  Lagace,  I'Abarda  Plouf¥e,  and  the 
steel  contract  to  the  Phoenix  Bridge  & 
Iron  Works,  Ltd.,  83  Colborne  Street. 
Montreal. 
Unionville,  Ont. 

Tenders  were  recently  received  for  a 
40-ft.  concrete  bridge,  on  plans  prepared 
by  James,  Louden  &  Hertzberg,  Ltd.  The 
successful  bidder  was  E.  Martin,  Elmira. 

Windsor,  Ont. 

William  Walker,  45  Jeanette  Ave.,  has 
been  awarded  the  general  contract  and 
has  started  work  on  the  erection  of 
freight  sheds,  to  cost  $7,500.  for  the  Cana- 
dian Pacific  Railway. 


Public  Buildings  Churches, 
and  Schools 

Arnprior,  Ont. 

The  Town   Council  contemplate  the 
erection  of  a  market  building.  Reeve,  Mr. 
Brennan. 
Brome,  Que. 

The  School  Board,  Secretary,  Geo.  F. 
Hall,  are  contemplating  a  scheme  for 
the  erection  of  one  or  more  school  build- 
ings. 

Calgary,  Alta. 

The  Holy  Cross  Hospital  are  consider- 
ing the  erection  of  a  $20,000  three-storey 
addition  to  their  hospital.  Architect,  Mr. 
Lushner,  care  of  owners. 

Chateauricher,  Que. 

The  School  Board,  secretary-treasurer, 
J.  C.  Methot,  are  considering  the  erec- 
tion of  a  $4,000  school  next  year. 

Ensleigh,  Alta. 

Tenders  are  being  received  hy  the  sec- 
retary-treasurer, D.  J.  Wilson,  until  noon 
March  24  for  the  erection  of  a  frame 
school  for  School  District  No.  3378. 
Plans  and  specifications  with  the  Depart- 
ment of  Education  or  with  the  secretary- 
treasurer. 
Halifax,  N.S. 

Tenders  are  being  received  by  the  ar- 
chitect, W.  J.  Busch,  Bedford  Row,  from 
March  14  until  April  1  for  the  erection  of 
St.  John's  Presbyterian  Church,  to  cost 
$50,000.  Plans  and  specifications  with  the 
architect. 

Kingston,  Ont. 

The  Kingston  General  Hospital,  Stuart 
St.,  are  considering  improvements,  and 
will  appoint  an  architect  to  draw  plans. 

Laurentides,  Que. 

The  School  Board  are  considering  the 
erection  of  a  $30,000  school.  Secretary- 
treasurer,  S.  Goulet. 

Lauzon,  Que. 

Tenders  will  be  called  shortly  for  the 
erection  of  a  $50,000.  5-storey,  Scotch 
brick  home  for  Monseignor  Chas.  Guay, 
Ville  Guay.  Levis.  .Architect.  P.  Leves- 
que,  115  St.  John  St..  Quebec. 
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Plans  are  being  prepared  by  P.  Leves- 
que,  115  St.  John  St.,  Quebec,  and  ten- 
ders will  be  called  about  April  10  for 
the  erection  of  a  $6,500  1-storey  addition 
to  the  Jesus-Marie  Convent. 

Ottawa,  Ont. 

The  Central  Canada  Exhibition,  City 
Hall,  have  passed  estimates  for  bricking 
the  Main  building  and  are  considering  the 
construction  of  lavatories  in  the  exhibi- 
tion grounds.  Plans  are  also  in  pro- 
gress for  entrance  buildings  on  Bank  St. 
Secretary  and  architect,  J.  K.  Paisley, 
City  Hall. 

Port  Dalhousie,  Ont. 

Plans  and  specifications  are  at  the  of- 
fice of  MacLean  Daily  Reports  Ltd.,  345 
Adelaide  St.  W.,  Toronto,  and  with  the 
architect,  A.  E.  Nicholson,  40  Queen  St., 
St.  Catharines,  who  will  receive  tenders 
until  March  19  for  the  erection  of  a 
$30,000  three-storey  girls'  home  on  Main 
Street  for  the  Canadian  Consolidated 
Rubber  Company,  Ltd.,  Front  St.  E.,  To- 
ronto. 

Romney.  Ont. 

Tenders  will  be  received  by  the  secre- 
tary-treasurer of  School  Section  No  1,  R. 
M.  Shanks,  R.  R.  No.  No.  3,  Merlin,  until 
March  10  for  the  erection  of  a  $4,500 
school.  Charles  Hubbell,  Thamesville,  is 
the  architect.  Plans  and  specifications 
with  J.  H.  Smith  or  the  secretary-trea- 
surer. 

St.  Benjamin,  Que. 

Tenders  will  be  called  about  April  1 
for  interior  work  on  a  churcii  owned  by 
the  parish  congregation.  Architect  P. 
Levesque,  115  St.  John  St.,  Quebec. 

St.  Ferdinand  de  Halifax,  Que. 

Plans  are  being  drawn  for  an  asylum 
and  four  other  buildings  to  be  erected  by 
the  Sisters  of  Charity,  1  St.  Olivier  St., 
Quebec.  Sister-St.  Theodore,  Econo- 
mist, Quebec,  will  purchase  material. 

St.  John's  West.  Nfld. 

The  Roman  'Catholic  congregation  con- 
template the  renovation  of  their  church. 
Probable  architect,  J.  C.  Barter,  St. 
John's. 

Toronto.  Ont. 

The  Samaritan  Club  of  the  National 
Sanitarium  Association,  223  College  St., 
are  negotiating  for  a  site  near  the  city  on 
which  they  intend  to  erect  a  summer 
home. 

Wabanns.  Nfld. 

The  erection  of  a  $75,000  church  is 
being  considered  here.  Parish  priest, 
Rev.  J.  J.  McGrath. 

Winnnipeg,  Man. 

The  Grace  Methodist  congregation 
have  appointed  Casalon  Brothers,  Que- 
bec, Que.,  care  of  pastor.  Rev.  Mr.  Hugh- 
son,  B.A.,  architect  for  a  $7,500  church. 

CONTRACTS  AWARDED. 

Bruce  Mines,  Ont. 

E.  White  has  been  awarded  the  heat- 
ing contract  for  a  school  to  be  erected  by 
McPhail  &  Wright  Construction  Com- 
pany, Gouin  St.,  Sault  Ste.  Marie,  for  the 
Public  School  Board. 

Dover,  Ont. 

Charles  Hubbell.  Thamesville,  has  been 
awarded  the  general  contract,  and  will 
start  work  shortly  on  the  erection  of  a 
brick  school  for  the  Union  School  Sec- 
tion No  IC.  Secretary-treasurer,  James 
Brown,  Wallaceburg. 

Hoylestown,  Nfld. 

J.  Pidgeon,  St.  John's,  has  been  award- 


ed the  general  contract  and  foundations 
have  been  started  for  an  $80,000  church 
to  be  erected  for  the  Roman  Catholic 
congregation.  Architect,  J.  C.  Barter. 
St.  John's.  Contracts  tor  neating,  seat- 
ing, ornaments,  organ,  etc.,  not  let. 

Louiseville,  Que. 

L.  H.  Goundry  &  Co.,  70  St.  Peter  St., 
have  been  awarded  the  steel  contract,  and 
the  general  contractor,  Jos.  Couture,  ii 
St.  Joseph  St.,  Levis,  wul  carry  out  the 
masonry,  carpentry,  roofing,  heating  and 
plumbing  in  connection  with  the  erection 
of  a  $173,000  church  for  the  Parish  oi 
Louiseville.  One  hundred  and  fifty  tons 
of  steel  will  be  used.  General  contractor 
will  purchase  seating  for  300. 

Quebec,  Que. 

Goulet  &  Belanger,  Regd.,  337  I'riiice 
Edward,  have  been  awarded  the  contract 
for  the  electrical  work  in  connection  with 
the  $300,000  church  being  erected  by  J. 
Villeneuve  &  Son,  229  Prince  Edward, 
for  the  Parish  of  St.  Roch.  Tenders  are 
now  open  for  interior  iron  stairs.  Bids 
will  be  called  later  for  ventilating  sys- 
tem. 

The  following  sub-contracts  have  been 
awarded  in  connection  with  the  erection 
of  "St.  Luke"  School  for  the  Roman 
Catholic  School  Board,  to  cost  $16,685: 
Masonry,  M.  Cauchon,  307  Richardson 
St.;  carpentry,  Ern.  Bedard,  70  Jean 
d'Arc;  roofing,  Eug.  Lalardeau,  308 
Queen  St.;  electrical  work,  pluiiilMng  and 
ventilating,  Brousseau  &  Fr.,  320  St.  Paul 
St.;  painting,  B.  Vaillancourt,  i)2  Sauva- 
geau  St. 

St.  Louis  de  Courville,  Que. 

Geo.  Chalifour  has  been  awarded  the 
general  contract  for  the  erection  of  a 
$6,600  church  for  the  parish.  Architect, 
P.  Levesque,  115  St.  John  St.,  Quebec. 

Winnipeg,  Man. 

The  Provincial  Government,  Depart- 
ment of  i'ublic  Works,  have  awarded  the 
contracts  in  connection  with  work  on  the 
provincial  parliainent  buildings  as  fol- 
lows: Section  "A":  General  contract,  J.  S. 
McDiarmid  Co.,  Ltd.,  Canada  Building, 
$1,073,213.18;  marble  work.  Marble  and 
Tile  Company  of  Canada,  St.  Jean  Bap- 
tiste  and  La  Verandrye,  $199,639.25; 
waterproofing  and  r6ofing,  Vulcan  As- 
phalt and  Supply  Co.,  Ltd.,  Pt.  Douglas, 
$33,409.15;  metal  furring,  lathing,  plaster- 
ing, and  tile,  general  contractor,  $194,- 
626.23;  Section  "E":  Glazing,  general  con- 
tractor, $34,856.02 ;  Section  "F":  Painting, 
The  T.  Eaton  Company.  Ltd.,  Portage 
and  Donald,  $33,473.38;  Section  "G":  Spe- 
cial joinery.  The  J.  G.  Scott  Company, 
Ltd.,  106  River  St.,  Toronto,  $303,952.34; 
Section  "H":  Pluinbing,  Green  &  Lister, 
237  Fort  St.,  $41,000;  Section  "I":  Heat- 
ing and  ventilating.  The  James  Ballan- 
tyne  Company,  Ltd.,  Wall  St.,  $170,700; 
Section  "K":  Electric  conduit  and  wiring, 
Mundy,  Rowland  &  Co.,  of  Vancouver, 
B.C..  $101,036. 


Business  Buildings  and  Indus- 
trial Plants 

Brampton,  Ont. 

The  Gummed  Paper,  Ltd.,  are  consid- 
ering the  erection  of  a  two-storev  addi- 
tion to  their  factory. 

Burnaby,  B.C. 

The  Dominion  Film  Corporation  con- 
template the  erection  of  a  $75,000  busi- 
ness block  here  if  the  Council  will  pur- 
chase site. 


Calgary,  Alta. 

The  Bank  of  Commerce,  superinten- 
dent. V.  C.  Brown,  western  branches, 
Winnipeg,  have  purchased  a  site,  on 
which  they  intend  to  erect  a  $150,000 
bank  building. 

The  General  Supplies,  Ltd.,  Eleventh 
Ave.  W.,  are  considering  the  erection  of 
a  $15,000  garage  Material  purchased  by 
the  managei.  Mi  Campbell. 

C.  P.  McQueen,  Thirteenth  Ave.,  has 
appointed  D.  Mcllroy,  Twenty-fifth  Ave  , 
architect  for  a  !.:arage  and  rooms,  to  cost 
$35,000,  which  he  contemiilates  erecting. 
Dartmouth.  N.S. 

New  tenders  are  being  called  for  the 
erection  of  a  telephone  bulding  on  Went- 
worth  .St..  for  the  Maritime  Telephone 
and  Telegraph  Company,  Halifax.  Ar- 
chitect, S.  P.  Duniaresq,  St.  Paul  Build- 
ing, Halifax. 
Fort  City,  Ont. 

J.  C.  Pennington,  LaBelle  Building,  is 
preparing  sketches  for  a  store  and  tlats 
to  be  erected  by  Katzman  Brothers,  185' 
Drouillard  Rd.,  at  a  cost  of  $6,000.  Two 
storey,  68  x  37,  frame  construction. 
Fort  William,  Ont. 

Plans  and  specifications  are  with  A. 
Sellars,  Sellars  Brothers'  Elevator,  Ltd., 
Grain  Exchange,  who  will  receive  ten- 
ders until  March  15  for  the  erection  of  a 
$75,000  elevator.  Engineer,  Harry  Sel- 
lars, care  of  Canadian  Northern  Elevator 
Company,  Port  Arthur. 

Haileybury,  Ont. 

Farley  b.  Ferguson,  200  Fifth  Avenue, 
New  York  City,  has  been  appointed  ar- 
cnitect  for  a  sulphite  plant  of  500  tons 
daily  capacity,  to  be  erected  by  the  Rior- 
don  Pulp  and  Paper  Company,  Ltd.,  1 
Beaver  Hall  Square,  Montreal.  Mr.  E. 
Inwood  is  purchasing  agent. 

Harrow.  Ont. 

The  Quality  Canning  Company,  Mc- 
Gregor, Ont.,  contemplate  the  erection 
of  a  canning  factory.  Wm.  Walls,  mana- 
ger. 

Humboldt.  Sask. 

Plans  are  being  prepared  fur  a  business 
block  to  be  erected  by  R.  J.  Kepkey  this 
summer. 

Kingsville,  Ont. 

J.  C.  Pennington,  LaBelle  Building, 
Windsor,  is  preparing  sketches  and  will 
receive  tenders  from  March  25  until 
April  6  for  the  erection  of  stables  for 
Gordon  McGregor,  90  Victoria  Ave.,  at  a 
cost  of  $4,000.  Plans  and  specifications 
with  the  architect. 
London.  Ont. 

Watt  &  Blackwell.  Bank  of  Toronto 
Building,  have  been  appointed  architects 
and  are  preparing  plans  for  a  .$20,000 
three-storev  addition  to  the  factory  of 
Gorman  Eckert  Company,  Rectory  St. 
Tenders  will  be  received  by  the  owners 
after  March  20.    No  closing  date  set. 

Matsqui,  B.C. 

Craig  &  Taylor  contemplate  the  erec- 
tion of  a  lumber  mill  of  50,000  to  60,000 
feet  capacity. 

Moncton,  N.B. 

The  erection  of  a  $100,000  hotel  on  the 
site  of  the  present  Brunswick  Hotel  is 
being  considered  by  the  George  Mc- 
.Sweeney  Company,  Ltd. 

Montreal,  Que. 

Tenders  are  being  received  by  the  Mar- 
cil  Trust  Company,  ISO  St."  James  St.,  for 
the  erection  of  a  two-storey  office  build- 
ing. .Architects,  E.  &  W.  S.  Maxwell,  6 
Beaver  Hall  Square. 
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New  Westminster,  B.C. 

I  he  1  iiiil'crLiiul  Lumber  i  omi>aiiy 
have  piirchascU  a  site,  on  which  ihey  in- 
teMil  to  erect  a  lun>l>er  mill. 

Ottawa,  Ont. 

.\lilUoii  lUirness.  Ill)  L  nioii  ll.mk 
Uuililiiit;.  have  been  appointeil  architects 
l\>r  a  ^io.jOO  two-sti>rcy  shop.  ti>  he  erect- 
cil  hy  Georne  O'Connor,  Nelson  Street. 
Kxcavatinj;  now  in  projiress. 

Owen  Sound.  Ont. 

I  eniler.-.  .ire  now  l)einK'  received  lor  ;ill 
trades  and  ci>ntracts  will  be  awarded 
about  March  20  in  connection  willi  tlie 
erection  of  a  laclory  for  the  Keenan 
\Voi>denware  Manufacturinjj;  Company, 
I'hird  .Ave.  1£..  manager,  J.  E.  KeeiKui. 
l  oster  &  Clark  are  tlie  architect> 

Sudbury.  Ont. 

Sketch  plans  are  l)ein.n  drawn  and  ten- 
ders will  be  called  .\pril  1  for  tiie  erec- 
tion of  stores  and  apartments  for  Tcrcy 
Morrison,  to  cost  $l.'>,t)(iO.  Owner  will 
do  the  plumbing,  heatinj;.  and  wiring. 
Architect,  \  ictor  L.  Morijan. 

Toronto,  Ont. 

■  \\  .  K.  Ciresji.tr.  21!  Jordan  St.,  has  drawn 
I>Ians  for  a  $4..')00  additon  to  the  factory 
of  Lanjrley,  the  Cleaner.  :.'S'.i  Sumach  St. 

Tenders  are  wanted  for  phunl)in,L;.  heal- 
inp,  wirin.ir.  and  concrete  lloor.  TO  .\  :;0, 
in  connection  with  the  erection  ot  a  .$7, .MX) 
factory  by  the  Dominion  Machinery 
Company,  110  Church  St. 

T.  Burgess,  36  Langley  Ave.,  lias 
started  wc^rk  on  the  erection  'of  a  $4.7.'50 
three-storey  brick  store  at  .')22-4  Yonge 
Street. 

Walkerville,  Ont. 

llxcavating  has  started  for  a  $25,000 
three-storey  brick  construction  business 
block  to  be  erected  for  R.  A.  Holland,  at 
the  corner  of  Assumption  Street  and 
Lincoln  Road. 

Windsor,  Ont. 

1.  .  Pennington,  LaBelle  lUiilding.  is 
preparing  plans  for  a  store  and  Hats  to  he 
erected  by  A.  Kroll,  70  Wyandotte  E.,  at 
a  cost  of  $8,000.  Two  storeys,  45  x  55. 
brick  veneer  construction. 

Tenders  will  be  received  by  the  archi- 
tect. J.  C.  Pennington,  LaBelle  Building, 
from  March  15  until  March  30  for  the 
erection  of  a  $10,000  three-storey  brick 
addition  to  the  warehouse  of  Heintzman 
&  Co.,  Ouellette  Ave.  Plans  and  specifi- 
cations with  the  architect. 

Plans  are  in  progress  and  tenders  will 
be  received  by  the  architect,  J.  C.  Pen- 
nington, LaBelle  Building,  from  March 
12  until  March  24,  for  the  erection  of  a 
$10,000  one-storey  brick  and  concrete 
machine  shop  for  the  Windsor  Tool  and 
Machine  Comuany,  88  Pitt  W.  Plans 
and  specifications  with  the  architect. 

J.  C.  Pennington,  LaBelle  Building,  is 
preparing  sketches  for  a  $45,000  three- 
storey  reinforced  concrete  and  brick  of- 
fice building. 

Winnipeg,  Man. 

The  City  Dairy  Company.  Ltd.,  234 
Pritchard  Ave.,  manager,  B.  Fratkin,  will 
appoint  an  architect  shortly  to  draw 
plans,  after  which  tenders  will  be  called 
for  the  erection  of  a  $20,000  dairy. 

CONTRACTS  AWARDED. 

Chambly  Canton,  Que. 

The  Canadian  Crocker  Wheeler  Com- 
pany. Ltd..  211  McGill  St..  Montreal, 
have  been  awarded  the  contracts  for  mot- 
ors, and  the  architects,  T.  Pringle  &  Son, 


20  St.  .Nicholas  St.,  Montreal,  are  draw- 
ing the  plans  for  a  factory  to  l)e  erected 
liy  the  Lanadiaii  Leathcrbnanl  t  nnipaiiy. 

Gait.  Ont. 

riioiuas  Hancock,  Water  St.  N.,  have 
been  awarded  the  masonry  and  carpentry 
coiitracis  111  connection  with  the  altera- 
tion to  ilie  olfice  hnildmg  owned  by  the 
liore  Insurance  Company,  ()8  Main  St., 
manager,  J.  N.  McKendrick,  to  cost 
$5,000.    Mosaic  tile  contract  to  l)e  let. 

Guelph,  Ont. 

W.  A.  Mahoney,  Quebec  St.,  has  been 
appointed  architect,  and  the  following 
sub-contracts  have  been  awarded  in  ct)n- 
nection  with  the  erection  of  a  $15,000 
foundry  for  the  International  Malleable 
Iron  Company,  Ltd.,  Beverley  St.:  Ma- 
sonry, S.  Kuiulle  &  Son,  Clarke  St.;  car- 
pentry, tieorge  IbTjotson,  Woolwicli  St.; 
rooting,  11.  \V.  Johns-Manvillc  Cmnpany, 
19  Front  St.  E.,  Toronto;  i)aintin,i.;,  \\  . 
C"oid<;  galvanized  iron,  &  A.  lioward. 
Sul.)-contractors  will  ])urchase  llieir  own 
material. 

Halifax.  N.S. 

L.  B.  J.  l-ader  has  been  awarded  the 
general  contract  for  the  erection  of  a 
$:i,0()0  smoke-house  for  the  North  At- 
lantic Fisiieries,  41  Water  St. 

J.  \V.  Kedy,  138  Cunard  St.,  has  been 
awarded  the  general  contract  for  rebuild- 
ing a  business  block  owned  by  Isnor 
Brothers,  179  Barrington  Ave.,  at  a  cost 
of  $5,000. 

Hamilton.  Ont. 

The  following  sul;-contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $G,000  stone  and  brick  addition  to  a 
bank  for  the  Bank  of  Montreal,  52  James 
S.,  by  Geo.  E.  Mills,  014  King  E.,  who 
will  carry  out  the  general  contract,  in- 
cluding the  masonry  and  steel  work: — 
carpentry,  G.  J.  White,  165  Main  E.;  elec- 
trical work,  E.  A.  Wark  Electric  Co., 
John  St.  N.;  plumbing  and  heating,  Adam 
Clark,  7  Main  W.;  plastering,  Hannaford 
Bros.,  232  Robinson  St.;  painting,  E.  B. 
Turnbull,  324  King  E. 

The  following  sub-contracts  have  been 
awarded  in  connection  with  the  erection 
of  four  stores,  to  cost  $15,000,  for  R.  S. 
Mason,  41  Hilda  Ave.:  Excavating  and 
concrete,  Lewis  &  Midgley,  25  Lottridge 
St.;  brick,  R.  Tope,  191  Robinson  St.; 
stone,  A.  Stead,  74  Cedar  Ave.;  rooling, 
Martin  Smith,  11  Arthur  Ave.;  electrical 
work,  T.  Thornton,  174  Balmoral  Ave., 
jjlumbing  and  heating,  H.  Barnes,  212 
Balsam  Avenue.  Sub-contractors  will 
buy  their  own  material. 

Longueil,  Que. 

The  following  sub-contracts  have 
been  awarded  in  connection  with  the 
erection  of  a  factory  and  office  for  the 
Stowell  Screw  Company,  Ltd.,  70  St. 
Ambroise  St.,  Montreal,  by  Fussing  & 
Jorgenson  Brothers,  6  Durocher  St., 
Montreal:  Roohng,  Richardson  &  Sim- 
ard,  749  Clarke  St.,  Montreal;  electrical 
work,  .Say  &  Vincent,  Union  Ave.,  Mont- 
real; i)lumbing  and  heating,  Collins  & 
Savaria,  30  Burnside  Place,  Montreal; 
painting,  Beh.  Simon,  173  Marcil  Ave., 
Montreal.  Masonry  and  carpentry  will 
be  done  by  the  general  contractor. 

Montreal,  Que. 

Beaugrand  &  Champagne,  Durocher 
.St.,  have  been  appointed  architects  and 
Angus  Mongeau,  Lepailleur  St.,  Pointe 
.'\ux  Trembles,  has  been  awarded  the 
general  contract  for  alterations  to  a  store 
and  residence  for  George  H.  Leblanc, 


1689  Notre  Dame  W.,  at  a  cost  of  $3,000. 

E.  Meloche,  1911  Masson  St.,  has  been 
awarded  the  general  contract  for  altera- 
tions to  two  stores  owned  by  La  Banque 
d'Hochelaga,  112  St.  James,  to  cost 
$3,000.    Excavating  now  in  progress. 

D.  M.  Long,  204  William  St.,  has  been 
awarded  the  general  contract  and  the 
Dominion  liridgc  Company,  Ltd.,  Do- 
minion Station,  Lachine,  the  steel  con- 
tract for  the  erection  of  a  $6,500  one- 
storey  stone  and  brick  factory  for  the 
National  Breweries,  Ltd.,  36  Chaljoillez 
S(|uare.  Work  to  starr  in  the  spring. 
Arciiitect,  Louis  Amos,  78  Crescent  St. 

Ottawa.  Ont. 

August  Boehmar,  280  Creigliton  St., 
has  been  awarded  the  general  contract 
for  alterations  to  a  store  for  John  Robin- 
son. 

Quebec,  Que. 

The  Quebec  Electric,  137  St.  John  St., 
have  been  awarded  the  contract  for 
electrical  work,  and  John  J.  Walker,  123 
.St.  John  St.,  the  contract  for  plumbing 
and  heating  in  connection  with  the  re- 
modelling of  a  bank  for  the  Bank  of 
Montreal,  St.  Peter  St.,  at  a  cost  of 
$7,000. 

Lacie  Gauthier  &  Frere,  Cie,  292  St. 
Joseph  St.,  have  been  awarded  the  paint- 
ing and  glazing  contract  in  connection 
with  the  remodelling  of  a  dry  goods  store 
owned  by  a  Quebec  syndicate,  corner  St. 
Joseph  and  Crown  Sts.,  to  cost  $7,000. 

Toronto.  Ont. 

E.  Corner,  698  Manning  Ave.,  has  been 
awarded  the  excavating  contract  and  G. 
H.  Wheale  &  Son,  18  Applegrove  Ave., 
the  masonry  contract  in  connection  with 
the  erection  of  a  $25,000  three-storey  ad- 
dition to  the  warehouse  of  E.  Leadley  & 
Co.,  87  Front  St.  E. 

A.  Matthews,  Ltd.,  256  Adelaide  W., 
and  Carmichael  Waterproofing  Company, 
267  Delaware  Ave.,  have  been  awarded 
the  roofing  contract  for  the  $500,000  fac- 
tory buildings  to  be  erected  by  Jackson, 
Lewis  Co.,  76  Adelaide  W.,  for  the  Cana- 
dian .'Veroplanes,  Ltd.,  20  Strachan  Ave. 
Wiring  and  painting  not  yet  awarded. 

\V.  B.  Charlton,  412  Indian  Rd..  has 
been  awarded  the  general  contract  for 
converting  residence  at  8  Howard  St., 
owned  bv  T.  C.  Coleman,  into  a  store,  at 
a  cost  of  $4,000. 

Welland.  Ont. 

William  Mitchell  has  been  awarded  the 
general  contract  for  the  erection  of  a 
$14,000  two-storey  business  block  for 
William  Swayze,  Burgar  St.,  who  is  now 
receiving  tenders  on  plumbing  and  heat- 
ing and  will  let  contracts  shortly.  Gen- 
eral contractor  is  in  the  market  for  sev- 
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eral  tons  of  structural  steel,  lumber,  re- 
inforcin,sj  steel  and  roofing-. 

Windsor.  Ont. 

llicks  &  Greening-,  159  Wyandotte  St. 
E.,  have  been  awarded  the  plumbing  con- 
tract in  connection  -with  store  building 
and  flats  for  Peter  Osterhout.  23  Pitt  St. 
E.    Owner  will  carry  out  the  erection. 

J.  R.  Sculland,  Royal  Bank  Building, 
has  been  awarded  the  general  contract  by 
Woollatt  Brothers.  Pitt  St.  E.,  for  re- 
pairs to  their  store  building,  to  cost 
$3,000. 

George  W.  Wilkinson,  ]:i  Ouellette 
Avenue,  has  awarded  the  plumbng  and 
heating  contract  for  repairs  to  his  store 
building  to  Pennington  &  Brian,  47  Sand- 
wich St.  W.  All  other  work  will  be  done 
by  day  labor. 


Residences 

Cornwall,  Ont. 

W.  M.  Irving,  26a  Stanley  St.,  has 
been  awarded  the  general  contract  and 
will  start  work  soon  on  the  erection  of 
a  $10,000,  2H  storey  residence  for  R.  T. 
Pitts. 

Ford  City,  Ont. 

Winter,  Williamson  &  Little,  Pitt  St. 
\\'.,  Windsor,  will  start  work  shortly 
on  the  erection  of  a  four-family  fiat  to 
cost  $8, .'500.  Owners  will  do  all  work, 
except  heating,  for  which  the  Windsor 
Hardware  Co.,  69-71  Sandwich  St.  E., 
Windsor,  have  been  awarded  the  con- 
tract. 

Halifax,  N.S.,  Suburbs  of 

The  County  Council,  Warden,  Chas.  E. 
Smith,  Spring  Garden  Road,  are  con- 
sidering the  erection  of  a  country  resi- 
dence. 

Hamilton,  Ont. 

The  erection  of  a  double  residence  to 
cost  $4,000  is  being  considered  by  Rich. 
Hamilton,  1306  King  St.  E.,  who  will 
carry  out  the  general  contract,  including 
the  masonry,  carpentry  and  roofing. 

Ayers  &  Fleming,  100.5  Cannon  St.  E., 
are  considering  the  erection  of  a  $5,000, 
2-storey,  brick  apartment  building,  for 
which  they  will  carry  out  masonry,  car- 
pentry and  roofing  work. 

R.  S.  Mason,  40  Hilda  Ave.,  is  con- 
sidering the  erection  of  thirteen  ^j/i- 
storey,  l)rick  residences  to  cost  $3,000. 
Plans  have  ])een  completed  for  a  num- 
ber of  these. 

London,  Ont. 

Watt  &  Blackwell,  Bank  of  Toronto 
Bldg.,  have  been  appointed  architects  and 
arc  preparing  plans  for  the  remodelling 
of  a  residence  owned  by  J.  J.  Callaghan, 
013  Wellington  St..  to  cost  $3,000. 

Moncton,  N.B. 

Jos.  Bingham,  197  Highfield  Street,  is 
considering  the  erection  of  four  tene- 
ments to  cost  $4,000. 

Port  Perry,  Ont. 

Edward  Griffin  is  considering  the  erec- 
tion of  two  brick  residences. 

Quebec,  Que. 

1'"..  I'lante,  316-18  Morin  Street,  has 
started  work  on  the  erection  of  a  $3,000 
residence. 

Toronto,  Ont. 

H.  A.  J(dinston,  63  Normandy  Blvd.. 
will  start  w<jrk  shortly  on  the  erection  of 
a  $4,000  residence.  Owner  buys  material 
and  supervises. 
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F.  H.  Miller,  296  Lauder  Ave.,  has 
started  work  on  the  erection  of  four 
residences  to  cost  $3,000  each. 

Plans  have  been  drawn  for  a  $4,600, 
2^  storey,  brick  residence  to  be  erected 
by  B.  Robinson,  491  Rushton  Road. 
Owner  supervises  construction  and  lets 
smaller  trades. 

Plans  have  been  drawn  for  a  pair  of 
two-storey,  brick  residences  to  be  erect- 
ed by  Phippen  Bros.,  746  Pape  Ave.,  at 
a  cost  of  $3,600.  Owner  buys  brick  and 
lumber. 

Tenders  on  all  trades  are  being  re- 
ceived for  the  erection  of  a  $10,000,  brick 
apartment  house  for  A.  J.  Henderson,  63 
Wells  Hill  Ave.  Excavating  tenders 
wanted  at  once. 

J.  M.  Walker,  153  Fulton  Ave.,  is  re- 
ceiving tenders  on  all  trades  for  the  erec- 
tion of  a  pair  of  2-storey,  brick  residences 
to  cost  $4,000. 

Plans  have  been  drawn  for  a  pair  of 
2-storey,  roughcast  and  brick  residences 
to  be  erected  by  J.  Marshall,  310  Queen 
St.  E.,  at  a  cost  of  $3,000.  Owner  will 
l)uy  material. 

W.  J.  O'Reilly,  52  Colborne  St.,  is 
considering  the  erection  of  five  2^- 
storey,  brick  residences  to  cost  $3,000 
each.  Owner  buys  material  and  lets 
smaller  trades. 

Walkerville,  Ont. 

Win.  Bulmer,  Windsor,  contemplates 
the  erection  of  three  frame  cottages  to 
cost  $1,700  each. 

Windsor,  Ont. 

Tenders  are  being  received  by  the  ar- 
chitect, J.  C.  Pennington,  LaBelle  Bldg., 
from  March  25  until  April  6  for  the  erec- 
tion of  a  $10,000  addition  to  a  residence 
owned  by  Gordon  McGregor,  Victoria 
Ave. 

J.  C.  Pennington,  LaBelle  Bldg.,  has 
been  appointed  architect  and  is  prepar- 
ing sketches  for  a  double  residence  to  be 
erected  by  G.  Mechanic  at  a  cost  of 
$8,000. 

CONTRACTS  AWARDED 

Halifax,  N.S. 

Foundations  are  in  and  G.  F.  Power 
has  been  awarded  the  general  contract 
for  the  erection  of  flats  for  T.  W.  Mur- 
l)hy,  106  Young  Ave.,  at  a  cost  of  $3,500. 

Hamilton,  Ont. 

E.  R.  Bond,  652  Main  E., '  has  been 
awarded  the  general  contract  and  will 
carry  out  the  masonry,  carpentry  and 
roofing  and  buy  all  material  in  connec- 
tion with  the  erection  of  a  $4,000,  2- 
storey,  brick  residence  for  Thos.  Mack- 
lera,  Hillcrest  and  Dundurn  Streets. 

H.  Barnes,  212  Balsam  Ave.,  has  been 
awarded  the  sub-contract  for  plumbing 
and  heating  for  a  $3,000,  2-storey,  brick 
residence  to  be  erected  by  R.  .S.  Mason, 
41  Hilda  Ave. 

Ottawa,  Ont. 

Miss  H.  A.  Clemow,  575  Laurier  W., 
has  awarded  the  general  contract  for  al- 
teration to  apartments  to  cost  $9,000,  to 

C.  H.  Stata,  309  Pretoria  .A.ve.  Owner 
will  receive  tenders  on  electri^-al  work. 
|)lumbing.  heating  and  plastering.  Ar- 
chitects, Taylor  &  Horwood,  Sparks  St. 

Outremont,  Que. 

E.  W.  Barnes,  Montreal  West,  has 
awarded  the  contract  for  roofing  his 
apartment  house  at  '850  Durocher  St.  to 

D.  Nicholson  &  Co.,  837  St.  Paul  W. 


Hi 

Quebec,  Que. 

Mrs.  Palain,  20  Berthelot  Street,  has 
awarded  the  general  contract  for  the  erec- 
tion of  a  $20,000,  two-storey  addition  to 
her  residence  to  Wilb.  Bouclier,  42  Bay- 
ard Street. 

Toronto,  Ont. 

The  foundations  are  in  for  a  $7,000 
two  and  a  half  storey,  brick  residence  to 
be  erected  by  Kerr  &  Martin,  25  Row- 
land Ave.,  for  J.  A.  Trebilcock,  153>< 
Queen  West.  Architect,  W.  Breden  Gal- 
hraith.  Bank  of  Hamilton  Bldg. 

Windsor,  Ont. 

Winter,  Williamson  &  Little,  Pitt  St. 
W.,  will  start  work  this  month  on  the 
erection  of  15  residences  ranging  in  price 
from  $2,900  to  $4,500  each.  Owners  will 
buy  all  material  and  do  all  work  except 
plumbing  and  heating  which  will  be  done 
i)y  the  Windsor  Hardware  Co.,  69-71 
Sandwich  St.  E. 

Power  Plants,  Electricity  and 
Telephones 

Aylmer,  Ont. 

The  Town  Council,  Chairman,  E.  A. 
Coughill,  plan  to  submit  to  ratepayers 
the  question  of  installing  a  hydro  sys- 
tem. 

Blakeney,  Ont. 

-Vrthur  Burgess,  Carleton  Place,  con- 
templates power  development.  If  the 
Ramsay  Township  Council  permits,  work 
will  involve  complete  installation  here, 
together  with  transmission  line  to  Carle- 
ton  Place,  distance  12  miles. 

Penticton.  B.C. 

A  report  on  power  development,  to 
cost  $60,000,  has  been  submitted  to  the 
City  Council.  Installation  includes  250 
h.R.  Diesel  engine,  two  generators,  trans- 
formers, poles,  meters,  wires,  etc.  En- 
gineer, F.  L.  McKeever. 


Miscellaneous 

Hamilton,  Ont. 

The  Hamilton  &  Toronto  Sewer  Pipe 
Co.  want  a  steam  shovel  for  six  months' 
use  with  option  of  purchasing.  Thew  and 
Marion  preferred,  size  H  or  3/^  yards. 

Mr.  Hall,  33  Stinton  St.,  is  in  the  mar- 
ket for  1  gap  lathe,  1  feed  drill,  2  chain 
blocks,  1  platform  scale  and  1  under  tap- 
l)ing  attachment  for  drill  press. 

Regina,  Sask. 

I'laiis  are  l)eing  prepared  by  the  City 
En,gineer  for  weigh  scales  for  the  City 
Council  to  cost  $5,000. 

WeUand,  Ont. 

Mr.  D.  W.  Ackerman  is  in  the  market 
for  the  following: — 18.000  pressed  brick, 
100  bags  cement,  1  steel  beam,  quantity 
of  lumljcr,  sliingles,  hot  air  furnace, 
church  ])cws  and  pulpit. 

CONTRACTS  AWARDED 

Montreal,  Que. 

John  MacGrcgor  Ltd..  511  St.  Cath- 
erine W.,  has  been  awarded  the  general 
contract  and  is  working  on  the  excava- 
tion for  a  private  garage  to  be  erected 
for  R.  E.  Thorne,  305  Cote  des  Neiges 
Rd.  Architect,  John  S.  Archibald.  314 
Dorchester  W. 

Giddings  &  Sweetnam.  200  Mountain 
St..  have  been  awarded  the  general  con- 
tract for  supplying  the  City  Council. 
Secretary,  L.  N.  Senecal,  City  Hall,  with 
lurl)ine  brine  pumps. 


Tenders  and  For  Sale  Department 


I  ()  Contractors  and  Others 


Al  «iin<:»  we  ate  in  a  poisilioii  to  till  rush  orders 
lor  pilins  timber  (rom  oiir  stock  svipply  at  rolt- 
vet,  norln  of  Sudbury. 

EASTERN  LANDS  DEl'AK  IMKN  1 . 
r.N.R  ,  Tl.)RONTO.  T  l.i 


Construction  of  Cribwork 
and  Concrete  Wall 


Sialc'l  tiinliM.-  will  lie  rcceiveil  up  to  V2  o'cloiU 
IU.011.  Monday.  April  2.  1917,  addressed  to  llir 
riiairnian  of  Toronto  Harbor  Commissioners,  oO 
l!ay  Street.  Toronto.  Ontario,  and  marked  "Ten 
ders  for   llarlior  Head  Walls  " 

All  information  may  be  obtained  by  applying 
to  the  above  address. 

Tenders  received  after  the  time  above  named 
will  not  be  considered.  " 

The  Commissioners  reserve  the  right  to  reject 
.nny  or  all  tenders  received. 

E.  L.  COUSINS, 

IM  irS  Chief  Engineer  and  Manager. 


TOWN  OF  SIMCOE 


Tender  for  Sewers 


Sealed  tenders  will  be  received  for  the  construc- 
tion of  certain  sewers  with  street  connections  anil 
also  for  th  supplying  of  vitrified  glazed  sewer  tilt- 
up  to  Noon,  the  31st  day  of  March.  1917. 

Plans  and  specifications  can  be  seen  at  the 
Office  of  the  Town  Clerk. 

All  tenders  must  be  marked  "Tender." 

All  tenders  must  be  made  on  form  supplied  and 
r.ddressed  to  W.  C.  McCall.  Simcoe,  Ont. 

The  lowest  or  any  tender  not  necessarily  ac 

W.  C-.  McCALL. 

Town  Clerk. 


BOILERS  FOR  SALE 

Two  low  pressure  30  H.P.  steel  boilers  com- 
plete with  mountings,  grates,  etc.  Have  been  in 
use  less  than  two  months.  Good  for  steam  or 
hot  water  heating  purposes.  Each  will  carry 
3  000  square  feet  of  steam  radiation.  Further 
particulars— MacM.  R.  &  D.,  4  Beaver  Hall  Sq., 
Montreal.  ll-t.f. 


For  Sale,  en  bloc 


Factory  equipped  to  turn  out  large  quantities  of 
Concrete  Sewer  Pipe,  Hollow  Blocks,  Bricks, 
Cornices,  Friezes,  Ornamental  Blocks,  Vases, 
Floor,  Roof,  and  Ornamental  Tiles.  Wharf  equip- 
ped with  Electric  Crane  and  lights,  and  a  short 
tramway  with  branches  through  factory  and  yard. 
The  plant  cost  $70,0fJ0;  will  be  sold  cheap,  in 
eluding  large  stock  of  aggregates  and  colors. 

The  plan  includes  two  patent  automatic  pipe 
machines,  one  for  pipe  15  in.  to  42  in.  in  diam- 
eter, lengths  41  inches;  and  one  for  pipe  4  in. 
to  12  in.  in  diameter,  lengths  40  in. ;  two  men  on 
each  machine  and  a  mixer  can  turn  out  100  to 
200  lengths  every  ten  hours,  according  to  the  sizes. 

For   particulars  apply  to — 

S    C.  FOWLER,  Liquidator, 

No.  70  St.  Paul  Street, 
lO  t  f  Quebec,  Que, 


FOR  SALE 

I'l-ii  miles  <>t  ,">J  lb.  relaying  rail  lilled  willi 
Alias  joints,  (or  prompt  shipment.  For  particu- 
lars apply  to  John  .1.  Gartshore,  58  Front  Street 
West,  Toroiiid.        "  !M2 


SITUATIONS  WANTED 


EXPERIENCED    ASSISTANT  ENGINEER 

■.hiiitly  open  to  consider  oilers.  Sales  olliee  work, 
it-iuleis,  estiinales,  sjieii  lieal  urns,  etc.;  ininipiii^ 
.iiid  power  station  layouts  ;  exiierl  in  walei  ami 
ImkIi    pressure    steam  ilesinii    ami  costs, 

(iood  drauRlilsiiiaii.  l!o\  .'"I'JS,  (dntracl  Record, 
Toronto,  Out,  11-12 


Late  News  Items 

Amherstburg,  Ont. 

In  cdiiiKctioii  with  the  erection  of  a 
$3(H),0UU  imlustrial  plant  by  the  Brunner 
Mond  Co.,  the  manager,  Gordon  Ruther- 
ford, will  shortly  be  in  the  market  for 
travelling  cranes,  quarry  machinery, 
crushers  and  office  equipment. 

Arnprior,  Ont. 

Stafford  R.  Rudd,  Contractor,  will 
shortly  l)e  in  the  market  for  lumber,  roof- 
ing, material  and  office  equipment  in  con- 
nection with  the  erection  of  store  build- 
ing. 

Granby,  Que. 

The  Canadian  Consolidated  Rubber 
Co.,  950  Notre  Dame  E.,  Montreal,  are 
having  plans  prepared  for  an  extension 
to  their  factory. 

Hamilton,  Ont. 

O,  Beecroft,  12  Hilda  Ave.,  is  con- 
sidering the  erection  of  four  l}/^-storey, 
brick  residences  to  cost  $1,500  each,  for 
which  he  will  carry  out  masonry,  carpen- 
try and  roofing. 

Levis,  Que. 

The  Fathers  du  Patronage  are  con- 
sidering the  erection  of  a  college  and 
chapel  to  cost  $23,500.  Architect,  Lor- 
enzo Auger. 

London,  Ont. 

The  I'ity  Council,  chairman.  Dr.  R.  W. 
.Shaw,  ccintemplate  the  installation  of 
steam  auxiliary  equipment  in  connection 
with  incinerator,  to  cost  $25,000. 

H.  A.  McBride,  Edge  Block,  has  been 
appointed  architect  and  will  prepare  plans 
for  an  addition  and  alterations  to  a  build- 
ing for  offices  for  the  Woodmen  of  the 
World,  to  cost  $10,000.  Secretary,  Clair 
Jarvis. 

Tenders  will  be  called  on  March  25  by 
the  engineer,  H.  A.  Brazier,  for  supplies 
in  connection  with  sewer  construction, 
including  vitrified  and  concrete  pipe,  iron 
castings,  manholes,  hardware,  black- 
smiths' supplies  and  pine  lumber. 

St.  John,  N.B. 

W.  H.  Thorne  &  Co.,  Ltd.,  Market  Sq., 
Secretary,  Jas.  G.  Harrison,  propose  to 
install  ri  sprinkler  system,  together  with 
tank  of  30,000  gallons  capacity. 

Department  of  Public  Works,  City 
Council,  will  start  paving  and  re-facing 
work  on  May  1.    Cost  $28,000. 


Fires 

Arnprior,  Ont. 

Store  owned  by  F.  S.  Rudd,  Mada- 
waska  St,     Loss  $12,000. 

Battleford,  Sask. 

Hardware  store  owned  by  White  & 
Joliefife.    Loss  $20,000. 

Bathurst,  N.B. 

Seminary  owned  by  the  Academy  of 
the  Sacred  Heart.    Loss  $150,000. 

CoUingwood,  Ont. 

Planing  mill  owned  by  Wilson  Bros., 
Ltd.,  Manager,  W.  Wilson,  First  Street. 
Building  and  machinery  destroyed.  Loss 
about  $100,000. 

Nc^rth  Cobalt,  Ont. 

Car  barns  owned  by  the  Nipissing 
Central   Railway.     Loss  $130,000. 

Sudbury,  Ont. 

Store  and  apartments  owned  by  Pres-, 
ton's  Ltd.    Loss  $75,000. 

Swift  Current,  Sask. 

Edmanson  Block  occupied  by  the  Wel- 
more  Hardware  Co.,  Singer  Sewing  Ma- 
chine So.,  Sniders  Ltd.,  Baird  &  Bottrell 
Grain  Exchange,  Salvation  Army  Bar- 
racks and  the  Swift  Current  Agricultural 
Society. 

Toronto,  Ont. 

Boat  house  and  pavilion  owned  by  L  N. 
Devins,  Humber  Bay.  Loss  on  building 
$5,000. 


Incorporated  Companies 

Pembroke,  Ont. 

The  Superior  Electric  Ltd.,  capital, 
$100,000,  to  manufacture  electric  heaters, 
etc. 

Quebec,  Que. 

The  Quebec  Cement  Co.,  Ltd.,  capital 
$1,250,000,  to  manufacture  cement  and 
deal  in  general  supplies. 

Sainte  Marie  D'Ely,  Que. 

The  St.  Mary's  Telephone  System, 
Ltd.,  capital  $30,000,  to  operate  in  coun-, 
ties  of  ShefYord  and  Richmond. 

Tilbury,  Ont. 

The  Tilbury  Brick  &  Tile  Co.,  Ltd., 
capital  $40,000,  to  manufacture  brick  and 
tile  and  deal  in  general  builSing  supplies. 

Toronto,  Ont. 

The  Peterborough  Milk  Products  Ltd., 
capital  $250,000,  to  engage  in  general 
dairy  business,  condensed  and  evaporated 
milk,  etc. 

The  Goldore  Mining  Corporation, 
Ltd.,  capital  $40,000,  to  engage  in  gen- 
eral mining  operations. 

The  Baldwin  Gold  Co.,  Ltd.,  capital 
$2,000,000,  to  engage  in  general  mining 
operations. 

The  Sinclair  Oil  &  Gas  Corporation 
Ltd.,  capital  $3,000,000,  to  engage  in  gas 
and  oil  production  and  install  transmis- 
sion pipe  lines,  etc. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 


INGLIS  PRODUCTS  ARE  MADE  IN  CANADA 


Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 


The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Repre*entatlve :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 


rill'  roN'i'R  \  (  r     h  coRD 
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KEQ.  U.  B.  PAT.  OFF. 


Generating  Sets 

with  Turbines 

Desirable  power  and  lighting  units.  Perfectly 
balanced  and  free  from  vibration.  Exhaust 
may  be  utilized  for  heating.  Individual  nozzle 
shut-off  valves  give  good  steam  economy  when 
operating  under  fractional  loads. 


B.  F.  Sturtevant  Company 

of  Canada,  Limited 


Montreal 


GALT,  ONTARIO 

Toronto  Winnipeg 


Vancouver 


With  Vertical  Engines 

Speed  regulation  is  within  1^2  per  cent.,  making  them  particularly 
desirable  for  lighting  purposes.  Well  adapted  for  isolated  power 
plants  and  for  auxiliaries  in  large  plants,  also  for  marine  use. 

Gasoline  Engine  Generating  Sets  also  supplied.  Catalogs  on 
request. 


Now  Ready— 

Bridges  and  Culverts 

Vol.  Ill  of  the  Serie* 

Reinforced  Concrete  Construction 


iBt:  i  itERFQRC;  ReHFORCED 

fe:  CONCREIL  CONCRErr 

hut.;  (tenccT/  (oNsnnicriON 

Bool  Hool  Bool 


Sold  separately 


By  G.  A,  Hool,  Associate  Professor  of  Structural 
Engineering,  University  of  Wisconsin. 

This  is  the  first  treatise  on  practical  design  and  construction  of 
bridges  and  culverts.  It  completes  this  remarkable  series.  You  prob- 
ably know  something  about  these  books — 

How  they  came  out  without  the  advantage  of  a  widely  known  name 
as  author. 

How  the  leading  civil  engineering  papers  hailed  them  as  the  best 
on  the  subject. 

How  they  were  at  once  recognized  as  the  most  useful  and  practical 
books  that  have  appeared. 

They  are  today  standard  among  engineers,  architects  and  con- 
tractors, as  well  as  in  colleges. 

Vol.  I — Fundamental  Principles.  254  pages,  6  x  9,  88 

illus.,  $2.50  net,  postpaid. 
Vol.  II — Retaining  Walls  and  BuiLdings,  675  pages, 

6  X  9,  412  illus.,  34  plates,  $5.00  net,  postpaid.  . 
Vol.  Ill — Bridges  and  Culverts,  688  pages,  6x9,  over 

600  illus.,  41  plates,  $5.00  net,  postpaid. 

SEND  YOUR  ORDERS  TO 

Contract  Record  &  Engineering  Review 

347  Adelaide  St.  West,  TORONTO 


MaiH'h  II,  I'.M 


THE   CONTRACT  RECORD 


BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  siies 
^  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisco 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
for  estimates. 

Send  for  speciad  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto   Montreal  Limited       Winnipeg  Calgary 


James  Thomson,  President. 


J.  G.  Allen,  Vice-President. 


James  A.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 

Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 


r  1-1  K    CON  T  R  A  C  r    R  1<:  CORD 
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LISTER-BRUSTON 

Automatic  Electric 

LIGHTING  SYSTEM 

tor  Country  Houses,  Hotels.  Summer  Cottages 
and  tor  I'own  Lighting 

infiroly  automatic 
STARTS  ITSEIF- STOPS  ITSELF 


LISTLK  GAS  and  GASOLENE  ENGINES, 
PUMPING  SYSTEMS,  ETC. 
AVERY  TRACTORS  IN  SIX  SIZES. 

Catalogues  on  application  to 

R.  A.  Lister  &  Co.,  Limited 

TORONTO 

Winnipeg    Quebec    St.John.N.B — Works  Dursley,  Eng. 


National  Iron  Works 

LIMITED 

Head  Office,  Works  and  Docks-TORONTO 

CAST  IRON  PIPE 

Every  Size  for  Water,  Gas,  Culvert  or  Sewer, 
Carried  in  Stock  at 

MONTREAL  -  TORONTO  -   PORT  ARTHUR 

LAKE  OR  RAIL  SHIPMENTS 


BITUNAMEL 

Unsurpaued  for  waterproofing  (oundationt  and  prcvwt- 
ing  riut  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winnipeg 


Venus 

lO*  PENCIL 

recognized  as  the 
highest  quality. 

\rENUS  pencils  are 
/  perfect.  From  the 
softest,  heaviest, 
blackest  6B  to  the  hardest 
9H,  with  its  thin,  clear 
line,  the  17  degrees  and 
hard  and  medium  copying 
are  absolutely  standard, 
uniform,  and  reliable. 
VENUS  pencils  are  the 
choice  of  architects,  art- 
ists, and  draughtsmen 
everywhere. 

NEVER  are  any  but  the  finest 
materials  permitted  to  go 
into  this  famous  pencil ; 
never  are  any  but  the  most  skilled 
workmen  permitted  to  make  this 
pencil ;  never  are  any  shipments 
made  without  the  most  careful  in- 
spection and  checking.  Look  for 
the  distinctive  watermark  finish! 


Is  of 
superfine 
quality 

Rubs  out 
Cleanly 
and  Easily 


Soft,  fine  textured,  dur- 
able and  lasting.  Gray  in 
color,  and  will  not  soil 
or  streak.  '  X'se  it  for 
all  kinds  of  pencil  eras- 
ing. 


Made  in  12  sizes. 
Smallest  packed  100 
to  a  bo.\ ;  larfrest  4 
to  a  box,  IjOx  price 
.'?2.nO,  For  a  splen- 
did eraser  be  jure 
to  set  VENUS, 


FREE! 


this  test  box  of  VENUS 
drawing  pencils,  VENUS 
copyingpencil  and  VENUS 
Eraser.  Write  for  it  todav. 


American  Lead  Pencil  Co. 

236  Fifth  Ave  ,  New  York 

and  t  laptoii,  London,  Eng. 
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"FORM^   I  IP^'-and   in   quick  order 
V-riXlTliJ    ^1  your    Heltzel  Steel 

Forms  are  in  place  ready  for  Walk  or  Curb  -  "FORMS 
DOWN"~and  they  come  apart  ready  to  go  up  on  the 
next  section.  o   ^  ^       *  , 

Send  tor  Catalogue 


MUSSENS  LIMITED 


MONTREAL       QUEBEC— Pruncau  &  Co. 
WINNIPEG        TORONTO-H.  Turnbull  &  Co. 
VANCOUVER      COBALT   H.  L.  Usbornc 


You  Can  Prevent  Rusty 
Corrosion  and  Deterioration 


by  Mailing  this  Coupon  or  writing  to 


SPIELMANN  AGENCIES,  Regd. 

Read  Bldg.,  St.  Alexander  St.,  MONTREAL, 

Representing  Griffiths  Bros.  &  Co.,  London,  England. 

Please  send  particulars  of  "FERRODOR"  rust-proof.  Elastic  paint,  and 

"ANTI-SULPHURIC"  enamel. 

and  explain  why  they  have  been  adopted  by  the  Admiralty.   War  Otfic 
Plants,  etc. 

J,   leading   Railroads,  Industrial 

()ur  special  iirohlenis,  and  llie  difticulties  which  wc  have  to  meet,  aw 

Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  wlien  you  are  in  tiie  marlcet 
Office -M  4515-M  4516      Rcsldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essary,  Manager 


WOODEN  PIPE 


Wire  wound  wood  stave  pipe,  2  in.  to  24  in.  diameter.  Con- 
tinuous  wood   stave   pipe,   anv   diameter  reciuircd 

CANADIAN  PIPE  CO.,  LIMITED 

Established  1904  New  Factory  Erected  1910 

F''r|uiiippd  vvilli  tlif  iiiosi  u|i  lo  dale  iiiarliinery.  Every 
iiiacliiiic  iliivcii  liy  a  soparalo  ricclric  motor.  Satisfaction 
Gua  ranteed 

Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 


78 


THE   CONTRACT  RECORD 


March  I  I,  1917 


.WRAPPED 


CJ  A  prejudice  for  Dunlop  Packing  is  one 
prejudice  you  can  afford  to  have.  Dunlop 
Packing  gets  rigfit  down  to  business  at  the  ^tart. 
h  needs  no  coaxing  to  show  what  it  can  do  in  meet- 
ing abnormal  service  or  severe  te^s — continuously  kept  up. 

Cj  Danlop  "LongLife"  Square  Spiral  Piston  Rod  Packing 
is  the  Engmeer's  assi^ant,  and  a  mighty  faithful  one,  too, 
for,  no  matter  how  arduous  the  duties  imposed,  it  is  never 
wanting  in  efficiency.    Economy  of  operation  and  Dunlo 
"LongLife"  Spiral  go  hand  in  hand,  because  once  the  latter 
is  put  to  work  it  will  stick  to  the  job  indefinitely. 

^  Absorbs  lubricants  and  ensures  a  con^ant  contadl  of  oil  with 
the  wearing  surface.    Ju^  naturally  adapts  itself  to  all  conditions 
and  to  any  inequalities  of  the  Rod  or  Stuffing-Box.  Simply  adjured 
and  without  hammering.    Remains  tight  without  fridion.    There  is  no 
waste  of  fuel,  no  loss  of  power  with  Dunlop  "LongLife"  Packing. 

C  Dunlop  "Globe"  is  another  Spiral  Packing  we  can  readily  recommend. 

C  "Suaset"  (red)  and  "Admiral"    (blue)    Sheet  Packings  are  also  very 
popular  in  Canadian  fadories  and  mills. 

C!  No  matter  for  what  purpose  you  require  Packing,  you  will  find  the  Dunlop  Line 
more  than  measures  up  to  your  standard,  because  the  experience  of  twenty-three  years 
IS  back  of  Dunlop  Rubber-Made  Goods — Truly-Canadian  experience,  too. 

Dunlop  Tire  &  Rubber  Goods  Co.,  Limited 

Head  Office  and  Factories:  Toronto. 

BRANCHES:    Victoria,    Vancouver,    Edmonton,  Calgary,  Saskatoon,  Regina,  Winnipeg,  London,    Hamilton,  Toronto,  Ottawa, 

Montreal,  St.  John,  Halifax. 


DUNLOP 


PACKING' 


March  14,  1917 


THE   CONTRACT  RECORD 


"Meaford"  Means  Merit 

That  is,  when  it  is  applied  to  the  line  of 

Wheelbarrows, 

Concrete  Carts,  etc.,  etc., 

which  has  made  the  name  "Meaford"  famous 
among  contractors  all  over  the  country. 

If  you  are  in  need  of  concrete  wheelbarrows, 
drag  scrapers,  concrete  carts,  wheel  scrapers, 
etc.,  which  will  stand  the  maximum  wear  for 
the  lowest  cost,  you  should  investigate  the 
"Meaford"  line  immediately.  Write  for  cata- 
logue and  prices. 

Meaford  Wheelbarrow  Co.,  Limited 

Meaford  -  Ontario  -  Canada 

SELLING  AGENTS: 

Quebec  and  Maritime  Provinces :  Alexander  Gibb,  1-2  St.  Nicholas 
Building,  St.  Nicholas  Street,  Montreal,  Que. 

Manitoba  and  Alberta :  Bissett  &  Loucks,  Limited,  151  Notre 
Dame  Avenue  East,  Winnipeg,  Man. ;  Bissett  &  Loucks, 
Limited,  504  Agency  Building,  Edmonton,  Alta. 

British  Columbia:  John  Burns,  329  Railway  St.,  Vancouver,  B.C. 


"Canadian"  Fan  Systems 

are  heating  hundreds  of  public  and  industrial 
buildings.  The  "Canadian"  Fan  System  of  Heat- 
ing and  Ventilating  is  especially  adapted  to  any 
type  of  building,  whether  used  for  manufacturing 
or  public  purpdses. 

Tell  us  your  problem,  whether  it  applies  to 
\  (iur  new  building  or  that  old  one  which  is  giving 
yiiu  so  niucii  trouble,  and  you  will  get  the  benefit 
of  our  extensive  experience. 

Write  Dept.  16. 

Canadian  Blower  &  Forge  Co. 

Limited 
KITCHENER,  ONT. 

St.  John,   Montreal,  Toronto    Winnipeg,  Vancouver 


To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE       -  ONTARIO 

''Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 


N.  B.  The  adjoining  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  filling. 
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Million  Dollar  Jobs 


11^ 


Toronto  Harbor  Improvements 
Toronto  Filtration  Plant 

Borden  Military  Camp 

Government  Docks,  Port  Nelson 


riiosc  M illi(  111  (1.  illar  Jnhs  all  ha\  o  C"arl)ic  I'hiw  Lights  showing 
tlu'  way.  johs  like  those  are  l'(  )SI'ri\'l':  I'ROOF  of  the  efficiency  of 
tlie  llarc  li,t;ht  for  conslnictii m,  Xinnerdus  hi^  jobs  not  mentioned 
herein  are  also  usinu;  llare  lii;!Us  for  constrnction.  and  Contractors  have 
l)eeii  ciin\  inced  of  tlie  superiority  of  this  form  of  lightin.^-. 


CARBIC  FLARE  LIGHTS  burn  the  CARBIC 
CAKE,  the  new  SMOKELESS,  NON-EX- 
PLOSIVE, POSITIVE  gas  fuel. 

P.c  you  a  contractor  of  PLASTERING,  CONCRETING,  LATH- 
ING, TILE  or  MARBLE  WORK,  you  will  be  interested  to  know 
that  the  Carbic  Flare  is  adapted  to  this  work,  and  can  be  used  any 
place,  any  time,,  at  a  very  small  cost. 

It  does  away  with  lost  time  in  temporary  electric  wiring,  unsteady 
gas(jline,  or  oil  flares,  is  much  neater  and  quicker  than  anv  Hare  oper- 
ated by  raw  carbide. 

W'e  iuive  the  largest  contractors  listed  as  users  of  the  Carbic 
Light,  and  every  one  speaks  well  of  the  Carbic  as  a  flare  light.  "The 
best  the)'  ever  had"  is  the  way  one  firm  expressed  their  appreciatiort 
of  the  light. 

CARBIC  FLARE  LIGHTS  are  placed  on  your  work 
absolutely  FREE  as  a  trial, 

\ou  are  under  no  obligation  to  purchase.  If  you  want  to  try  the 
CARBIC  on  a  job  just  send  us  a  card  and  we  will  ship  as  many  as 
required. 

,  CARBIC  CAKES  can  be  secured  throughout  the  Dominion  of 
Canada,  and  therefore  there  is  no  delay  in  getting  the  fuel  promptly. 

Wire  or  write  for  a  FREE  TRIAL — It  costs  you  nothing. 

W.  L.  FOSTER 

8  Lombard  Street  -  -  TORONTO,  CAN. 

We.tern  AgenU— Kelley  Powell  Ltd    WINNIPEG,  MAN. 


2000  Candle  Power 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,  Office  North  |  g||   Evenings,  North  2107 


Dake  Double  Drum  Friction  Hoist 


Made  in  six  sizes,  5 
to  .30  horse  power,  steam 
or  compressed  air — Dake 
motor  directly  connected. 
Furnished  with  clutch 
drums  if  preferred.  Can 
he  double  geared  to 
double  the  lifting  capa- 
city and  decrease  speed 
by  one  half.  Made  to 
carry  overload  as  great 
as  rated  capacity. 


DAKE  ENGINE 


GRAND  HAVEN.  MICH. 
U.  S.  A. 

Canadian  Agents: 
Montreal:  Mustens  Ltd.   Toronto:  A.R.  Willianis  Machinery  Co.,  Ltd  . 


I  DPMI 


TO  INVESTORS 


THOSE  WHO,  FROM  TIME  TO  TIME,  HAVE 
FUNDS  REQUIRING  INVESTMENT 
MAY  PURCHASE  AT  PAR 


DOMINION  OF  CANADA  DEBENTURE  STOCK 


IN  SUMS  OF  $500,  OR  ANY  MULTIPLE  THEREOF 


Principal  repayable  1st  October,  1919. 

Interest  payable  half-yearly,  Ist  April  and  let  October  by 
cheque  (free  of  exchange  at  any  chartered  Bank  in  Canada)  at 
the  rate  of  five  per  cent  per  annum  from  the  date  of  purchase. 

Holders  of  this  stock  will  have  the  privilege  of  surrendering 
at  par  and  accrued  interest,  as  the  equivalent  of  cash,  in  pay- 
ment of  any  allotment  made  under  any  future  war  loan  issue  in 
Canada  other  than  an  issue  of  Treasury  Bills  or  other  hke  short 
date  security. 

Proceeds  of  this  stock  are  for  war  purposes  only. 

A  commission  of  one-quarter  of  one  per  cent  wiU  be  allowed 
to  recognized  bond  and  stock  brokers  on  allotments  made  in 
respect  of  apphcations  for  this  stock  which  bear  their  stamp. 

For  apphcation  forms  apply  to  the  Deputy  Minister  of 
Finance,  Ottawa. 

DBPARTMENT  OF  FINANCE.  OTTAWA 
OCTOBER  7th,  1916. 


rocK  I 


Canada  Iron  Foundries,  Limited 


CAST  I  RO  N  PI  M 


Heaa  Office 

Mark  Fisher  Building 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc^  Castings 
of  all  kinds,  Mooringr  Bollards  for  both  Concrete  and  Wooden  Docks 


nil'.  coNTkArr  kI'.cord 


Marcli  11,  I9i: 


Modern  Bridge  Construction 

Tlic  services  of  our  bridge  engineering  and  building  organization  are  at  the  disposal  of  industrial, 
jirivatc  or  municipal  bodies,  in  any  connection  where  they  could  be  used  to  advantage.  The  above  is  an 
illustration  of  a'  recent  bridge  constructed  by  our  company  at  Granby,  Quebec,  for  an  industrial  company. 
Tiiis  was  later  approved  by  the  municipality  and  taken  over  by  them.  This  is  another  instance  of  good 
engineering  and  careful  construction.  We  shall  be  glad  to  advise  you  regarding  any  bridge  work  you  have 
in  band. 

MacKinnon,  Holmes  &  Company,  Limited, 


Sherbrooke 
Que. 


Type  B 


Efficient  Automatic  Lubrication 

Increases  Capacity  of  Elevators 
and  Decreases  Power  Needed 

Periodical  oilini^'  df  tiic  ,i;uidc-rail.s  of  passeni^er  and  freit^'ht 
elevator.s  i.s  not  onl\'  wasteful,  dirty,  and  dani^eri iu.s — it  is  ineffi- 
cient. After  each  oilins^"  the  rails  have  too  much  lubricant,  that 
runs  down,  smears,  and  catches  dust.  Then  they  have  too  little, 
wastin_^'  power  and  lessening  the  capacity  of  the  car. 

LYMAN  Elevator  Guide 
Lubricators 

automatically  apply  just  the  right  amount  of  grease  to  the  bearing- 
surface.  The  feed  stops  v\dien  the  car  stops,  so  there  is  no  smear- 
ing or  waste.  Yet  there  is  always  lubricant  enough,  so  the  car 
runs  week  in  and  week  out  at  maximum  capacity,  with  minimum 
power. 

Write  for  Descriptive  Booklet  and  Prices  to 

Lyman  Tube  &  Supply  Co.,  Ltd. 


Montreal 


Toronto 


Winnipeg 


New  York 


March  14,  I'JIT 


THE   CONTRACT  RECORD 


83 


Works  at  Walkerville.  Ontario 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


VALVE-  HYDRANT  MANUFACTURERS 

WALKERVILLE,  ONT. 


Our  Facilities 

for  the  manufacture  of 
electric  wires  a  n  d 
cables  enable  us  to  sup- 
ply all  kinds  and  sizes 
and  in  any  cjuantity. 
No  order  is  too  small 
to  merit  our  attention 
and  none  so  large  as  to 
tax  our  facilities 

Write  our  nearest  office 
about  your  requirements 


5.000.000  CM.  Weatherproof 
Cable       Actiial  size.) 


Standard  Underground  Cable  Co. 
of  Canada,  Limited 


M..iitreal.  One. 


Hamilton,  Ont. 

Winnipe!.;.  Man. 


.Seattle.  Wash. 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 


1551  Granville  Street 


Vancouver,  B.C. 


"Ideal"  Concrete 
Power  Block  Machinery 

makes  Ijlock-making  easy  and 
attractive  and  permits  you  to 
turn  out  high-grade  building 
units  af  low  cost,  such  as  are 
required  by  contractors  and 
builders  in  every  community.  If 
you  are  not  already  equipped 
write  us  for  information;  also  on 
Ornamental  Molds,  Tile  Molds, 
Mixers,  Sand  Screens,  Water- 
proofing, Derricks,  Tools,  etc. 

Ideal    Concrete  Machinery 

Company,  Limited 
WINDSOR  ONTARIO 


U  A  IT   CI  New  and  Relaying 
AVir\.11^0  Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

(.KMKN  r.  1  IMl".  ANM  1!KU  K 

Cejnent— Jelivercd  in  6  barrel  lots,  $2.20  pci  libl. ; 
with  bags.  $-00;  car  lot5.  $1.70  on  the  tiack, 
»ith  pkss.,  $2.1(1. 

Lime — grey  *4c.  while  50c  per  100  lbs.,  delivered 
in  not  leM  that.  IBOO  lb.  lots.  At  the  ware- 
house, while  45c.  grey  30c. 

Brick — No.  1  dry  pressed  red  brick  $17;  bull. 
$17  f.o.b.  the  job ;  No.  2.  $14 ;  coninion  red 
slock  brick.  $11  to  $14;  Rrey.  $11  to  $12: 
wire  cut  brick  for  (oiindation  work,  $9  on 
the  cars,  delivered  $10;  "Tapestry"  brick,  im- 
ported, $25  to  $35;  local  Riiff,  $14;  sand-limo 
brick,  $7.60  f.o.b.  car  at  King  Edward  Siding; 
$6.50  fob.  car  or  wagon  at  plant;  $8.50  de- 
livered on  job.  PaN-ing  brick.  No.  1,  $18  per 
M.  f.o.b.  West  Toronto;  No.  2,  $14;  paving 
blocks.  No.  1.  $24  per  M. ;  No.  2,  $1S.  -Sun 
Tex  face  brick.  $16  to  $20  per  M. ;  Denison 
interlocking  hollow  tile,  $60  per  M.  I.ots 
over  100,000,  $55. 

Concrete  brick  —  Quotations  f.  o.  b.  Toronto  :  ■ — 
Wliitc  $52,  buff  $28,  grey  $27,  plain  pressed 
$17.  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE.  SAND,  AND  GRAVEL 
Toronto  prices.  F.  O.  B.  Car : 
Crushed  stone— 2  in..  $1.40;  1  in.,  $1.50;  H  in  , 
$1.50;  rubble  stone,  in  car  lots.  $1.25  per  ton. 
f.o.b.  car. 

Sand — lor  cement  or  lirick  work.  .'^Sc  per  ton. 
f.o.b.  Toronto. 

Gravel  —  Pit  run.  95c  per  ton  f.o.b.  Toronto ; 
screened.  $1.05  to  $1.10  per  ton  f.o.b.  To- 
ronto. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices,  delivered. 
Hemlock— 2  x  4  in.  to  2  x  12  in..  12  and  14  ft., 
$29;  10  and  16  ft.,  $31;  IS  ft.,  $32;  No.  1 
hemlock  decking,  1x4  in.,  $27;  1x5  in., 
$.10;  1x6  in.,  $32;  No.  2  hemlock  decking, 
$5  less  than  No.  1. 
Pine — 1  in.  x  4  in.  and  5  in.,  $30;  1  in.  x  6  in.  to 

5  in.,  $.32;  1  in.  x  10  in..  $.35;  1  in.  x  12  in.. 
$.36;  2  in  X  4  in.  to  2  in.  x  12  in.,  and  10  ft. 
to  16  ft.  long,  Norway  pine.  $35  to  .$42;  %  x 

6  to  10  in.  pine  shelving,  .$45  to  .$48 ;  %  x  12 
in.  pine  shelving,  $50;  No.  1  pine  flooring, 
$42;  No.  1  spruce  flooring,  $.35;  No.  1  pine 
V  or  beaded  sheeting,  .$47 ;  No.  2  ditto,  .$42 ; 
pine  trim,  4  in.  casing,  $2  per  100  ft. ;  5  in. 
ditto,  $2.50;  S  in.  pine  base,  $3.25;  4  in.  pine 
window  stool,  $2.75. 

Shingles— XXX  B.  C.  shingles,  $4.25;  N.  B.  ex- 
tras, $4.25;  N.  B.  clears,  .$4;  No.  1  pine  lath, 
$6.50;  No.  2  pine  lath,  .$6;  No.  1  spruce  latli, 
$5.5f). 

Dimension  timber  (B.  C.  fir) — 10  x  14,  12  x  12, 
12  X  14,  14  X  14,  14  X  16,  .$45 ;  10  x  16,  12  x 
16,  16  X  16,  14  X  }S,  18  x  18,  20  x  20,  .$40; 
12  X  18,  18  X  20,  $50;  10  x  IS,  12  x  20,  14  x 
20,  16  X  20,  $51.  These  prices  apply  to  .32  ft. 
lengths;  32  to  .35  ft.,  $1  to  $2  per  thousand 
extra;  36  to  40  ft.,  $2  to  $3  per  thousand 
extra. 

STEEL  AND  IRON 

Steel  and  Iron  Bars— $4.00  to  $6.00  base;  twisted 
and  deformed,  $4.25  base. 

Shapes— Over  35  lbs.  per  yd.,  $5.00  per  100  lbs. ; 
under  35  lbs.  per  yd.  $4.25  per  100  lbs. 

Plates — 12  ins.  and  under,  $5.00  per  100  lbs. ;  over 
12  ins.  and  under  36  ins.,  $5.20  per  100  lbs.; 
.36  ins.  and  over,  $5.40  per  100  lbs.  Tank  and 
boiler  plates — 'A  in.  and  over  and  under  .36 
ins.,  $4.40;  36  ins.  and  over,  $4.90.  Gauge 
plates— Nos.  10,  12,  14,  $4.95  to  $5.20  per  100 
lbs.  Black  American  bessemer  plates — 28 
gauge,  $4.75  to  $4.95  per  100  lbs. 

Flats — 7  in.  wide  and  under,  $4.25  per  100  lbs. 


Kxtr.is     1  lOc  per  lb.  extra  for  cutting  to  Icnglli. 

for  plate  less  tlian  H         thick,  for  angles 

less  tlian  5  in.  combined  legs  and  beams  and 

channels  under  0  ins.,  for  18,  20,  and  24  in. 

beams;   1/lOc  to   ^c  per  lb.   extra  for  all 

Bethlehem  sections. 
Galvanized  iron-  -28  gauge  $7.50  to  ,$8.00. 
Cast-iron    pipe — Standard    prices,    carload  lotis, 

f.o.b.  Toronto:  4-in.  $38  per  net  ton;  6-in. 

and  up  to  ,$37,  with  $1  extra  for  gas  pipe. 

SEWER  I'IPK 
Sewer  pipe — Toronto  prices  (wholesale),  with  dis- 
coinils  as  below,  f.o.b.  factory — 4  in.,  30c  pei 
ft.;  C  in.,  45c;  8  in.,  70c;  9  in.,  90c;  10  in., 
$1.05;  12  in.,  $1.35;  15  in.,  .$1.80;  IS  m., 
.$2-50;  20  in.,  $3;  22  in.,  $4;  24  in.,  .$4.00. 
Discounts — 4  in.  to  12  in..  70' per  cent.;  15 
in.  to  IS  in.,  65  per  cent.;  20  in.  to  24  in.,  CO 
per  cent 

Tile  wall  coping — S  or  9  in.  wall,  50c  per  ft. ;  12 
in.  or  13  in.  wall,  75c  per  ft;  18  in.  wall, 
$1.50  per  ft. ;  carried  in  C,  12,  IS,  and  24  m. 

lengths. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $14.80  per  100  lbs. 
Boiled  linseed  oil — in  bbls.,  $1.18  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  bbls.,  $1.15  per  gal. ;  red  lead, 
dry,  $15  per  100  lbs. ;  putty  in  bulk,  $4.50  per 
100  lbs.;  in  100-lb.  drums,  .$4.85;  putty  in 
25  lb.   tins,  $5.25  per  100  lbs.;   steel  sasli 
putty  in  25-lb.  tins,  $5.75  per  100  lbs.;  tur- 
pentine,  in   bbls.,   81c  per   Imp.   gal.,  based 
on  soutliern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.30  steam  car  load  lots,  including  sacks 
Lime — Hydrated,  $15  per  ton ;  lump,  $8. 
Brick— No.  1  pressed,  $18;  No.  2  pressed,  $15; 

Manganese  rustic,  $20;  buflf  rustic,  $20;  red 

rustic.   No.   1,  $15;  red  rustic,   No.  2,  $13; 

bufr  (smooth),  $21;  buff  (rough),  $20;  plastic 

$12.25. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 
.$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Montreal  (C.  P.  R.  terminals). 

CONCRETE  SEWER  PIPE 

Straight  pipes  (per  foot)  ;  not  reinforced.  S  in. 
26c.;  9-in.  30c.  10-in.  34c;  12-in.  40c;  15-in. 
60c;  18-in.  74c.  Reinforced,  18-in.  90c;  21- 
in.  $1;  24-in.  $1.20;  30-in.  $1.60;  36-in.  $2.40; 
42-in.  $3;  48-in.  .$4.20. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 
Crushed  Stone— 2  in.,  $1.40;  s^-in.  $1.65;  ?^-in., 

$1.75  per  ton,  delivered. 
Sand — 90c  per  ton,  car  load,  on  cars. 
Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles — 3  in.  x  3  in.  and  up,  $4.50;  1  in. 
X  1  in.  X  in.,  25c  extra;  J4  in.  x  J4  in. 
X  ^  in.  50c  extra.  Boiler  plates — %  in. 
thick  and  thicker,  $6.00.  Circular  plates  — 
Flange  quality,  .36  in.  dimension  and  over, 
.$0.o.T;  under  "C,  in.  flimension.  $0.60.  .Reams 
and  channels — Under  35  lbs.  per  yd.,-i^5.00; 
35  lbs.  per  yd.  and  over,  $4.75 ;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  I  auge, 
^C.nO;  28  gauge,  $0.00  per  100  sq.  feet,  Ei*)ject 
to  change  without  notice.  Copper  bearing 
sheets — Keystonq  black,  28  U.  S.  gauge,  ifS.OO 
per  IflO  lbs.  nominal. 

SEWER  PIPE 

Straight  pipe  (per  foot) — 4-in.,  25c.;  6-in.  40c.; 
8-in.,  .55c;  9-in.,  70c;  10-in.,  SOc ;  12-in.,  $1; 
24-in.,  $3.25.  Bends,  each  75c,  $1.20,  $2.20, 
$2.80,  $.3.20,  .$4.00,  $13.     Double  collar,  75c. 


$1.20,  $2.20,  $2.80,  $3,20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.60, 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1.75' 
$2.80,  .$3.85,  $4,90,  $5.50,  $8,  $26.  Y.  Pipe! 
2'A  ft.,  $2,  $3,  $4.12,  $5.25,  $6,  $8.50,  $27.6o! 
Syphon,  $2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15, 
(12-in.)  Buchan  trap  cesspools,  double  sy- 
phon, running  trap  and  hand-hole  trap,  $2.25, 
$3.60,  $6.00,  $8.40,  $9.60,  $15  (12-in.)  These 
prices  are  subject  to  a  discount  of  50  per 
cent,  for  less  than  car  load  lots  delivered,  and 
a  discount  of  from  62  per  cent,  to  70  per 
cent,  for  car  load  lots  f.o.b.  Montreal. 
SUNDRIES 

Hard  wall  plaster— $13  per  ton.  Plaster  of  Paris 
$2.05  per  bbl.  Rope— Best  Manilla,  29;4c 
basis  per  pound;  British  Manilla,  25c  basis; 
sisal  rope,  24c  basis;  lath  yarn,  24c.  Boiled 
linseed  oil— in  barrels,  $1.32  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  barrels,  $1.35  per  gal. 
nominal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 
load  lots,  $2.20.    Bags  10  cents  extra. 

Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick— No.   1  dry  pressed,   red  and  buff,  $35; 
common  red  stock,  $25;  common  grey  stock, 
$12 ;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
H-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel— Per  yard,  delivered,  $1.85. 

Crushed  Granite— 1^  and  2-in.,  $2.65;  54-in,  and 
1-in.,  $2.90;  H-in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
(l.'i  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  *4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  X  10,  6  X  12,  8  x  12,  $39 ;  10  x  16,  12  x  16, 
16  X  16,  14  X  18,  16  X  18,  18  x  18,  20  x  20, 
$40;  6  X  14,  8  x  14,  12  x  18,  18  x  20,  $42;  6 
X  16,  6  x  18,  6  X  20,  8  x  16,  8  x  18,  8  x  20, 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

Pine— 1-in.  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.  5'A-in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.60;  hand- 
sawn,  $7. 

STEEL  AND  IRON 
Steel — Round   bars,  $3.35  per  100  lbs. ;  square 
twisted,  $4  per  100  lbs. ;  channels  and  angles, 
$4.25 ;  beams,  ,$4 ;  plates,  $5  per  100  lbs. 
Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  ton. 

(Continued  on  page  84) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouce  Stocks  t 

SYDNEY.  N.  S. 
MONTREAL.  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM.  ONT. 


Sale*  Offices  : 

SYDNEY.  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St..  E. 


Mills  and  General 
Offices : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Preventing  ^Talls^^  in  Mines 


with 

The 

EMENT 


Made  in  Canada 

The  Cement  Gun  provides  a  remarkably  simple 
and  inexpensive  method  of  preventing  "Falls"  in 
mme  entries,  tunnels,  etc. 

This  is  but  one  of  the  hundred  uses  for  the 
Cement  Gun.  Get  our  catalogue  and  learn  of 
the  other  ninety-nine. 

The  Cement  Gun  can  be  purchased  outright 
from  us  and  used  by  anyone  as  it  is  not  a  re- 
stricted article. 


The  Cement  Gun  Company,  Inc.,  Allentown,  Pa. 


A.  R.  ROBERTS. 
727  Traders  Bank  Building.  TORONTO,  ONT. 


TAYLOR  ENGINEERING  CO., 
Credit  Foncier  Building,  VANCOUVER,  B.  C. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


SEWEk  IMl'l 
scwci  Pijic -WliolcMle  prices  i.u.li.  \\  iiim|it  s, 
l>ci  It.,  3  in..  U  cent*;  4  in.,  11  cents;  0  in., 
10  ccnl»;  0  in.,  ISK  cents;  8  in.,  'M  cents; 
;>  ill.  30  cent*;  lU  in..  40  cents;  i2  in.,  fiO 
>ent»;  15  in.,  76  ceni^  .  1^  i-  <1  '»'' :  i"  . 
*130;  -.H  in.,  »2.0«. 

SlNl)kli..s 

lUrd  Wall  Plaster— Uiisanded,  $13  pci  ton;  >aiid- 
cj.  $7  W.  delivered  on  job.    Plaster  of  Paris, 
fl&SU  I'cr   ton;   Hammer    lirand,  $;?.75  per 
.1.  bag!.  $16.0(). 

P.MNTS  AND  OILS 
Paints  and  Oils — While  lead,  ground  in  oil,  $11. .^0 
l<ef  UK)  lbs. ;  boiled  linseed  oil,  in  Ifbls.,  '.)S 
.  cm»  i>er  Ka\.\  raw  linseed  oil,  in  bhls..  '.I."' 
..cnts  per  gal.;  dry  red  lead,  510.00  per  lou 
l»>5.  ;  putty  in  bulk,  $3.25  per  bbl. ;  putty  in 
L'.'i  lb.  tins.  $3.75;  turpentine,  in  bbls.,  SO 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per  gal.,  $3.10. 

VANCOUVER  RICES 

l  E.MK.NT.  LIMK,  .\NI1  HRUK 
Cement— Grey  Portland,  $2.-15  per  bbl  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $32  per 
ton.  sacks  extra;  line  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white.  $9.50  per  bbl. ; 
white  Portland  cement,  $2.45  per  bbl,  of  350 
lbs.,  sacks  10c  extra,  f.o.b.  Voncouvcr. 

Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivered. 
Brick— Common  red  brick,  $11.50  to  $13.00  f.o.b. 


.11  cUuiiM.- ;  $10.00  lo  Iflo.OO  ill  tai  loLs  f.o.b. 
\'uucouver ;  pressed  red  brick,  ,$30  f.o.b.  wharf 
Vancouver;  pressed  bull  brick  $10  at  ware- 
house; $33  in  car  lots;  tapestry  brick,  $45  at 
warehouse;  impervious  brick,  .$45  f.o.b.  buiUl- 
iiigs;  lire  brick,  $35  in  car  lols,  $40  in  ware- 
house; hrc  clay,  $12  per  tun  in  car  lols. 

SAND  AN'D  GRAVKI. 
Sand    Hiick  and  jdastcr  sand  $1.85  per  cu.  yd. 
t.o.li.  bunkers. 

Gravel — $2.00  per  yard  delivered. 
Prices  of  stone  arc  still  open. 

LUMBER  (BUILDING  MATERIAL-  - 
X'ancouver  prices  f.o.b.  mills: 

Timber  (B.  C.  fir — all  sizes  up  to  12  x  12,  $10 
lo  .$12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
III  X  10  to  20,  8  X  20,  .$13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX  B.  C.  shingles, 
.$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
X'ancouver  prices  f.o.b.  warehouse: 
Steel — (round  and  square  bars)  $3.25  base ;  twist- 
ed and  deformed,  $3.25  base ;  structural  sec- 
lions,  $,">.. 'iO  lo  $li. 

Galvanized  iron — 28  gauge,  $9.50  per  100  lbs. 
Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 

$7.10  ,      9  and  10  ft.  sheets,  $7.25  per  square. 

Black  steel  sheets,  24  gauge,  $6.60  per  100 

lbs. 


Steel  angles — $."i  lu  ^^U  lun  II  cUpciulins  on 
si/^c,    (|Lianlity  and  sitccilicalions. 

Steel  channels,  beams — $."i..''iO  lo  .$(!  per  lUO  lljs., 
depending  on  size,  ciuanlily  and  specilicalioiis. 

Steel  plates— to  $7. 

SKWEK  1'11'E 
Sewer  pipe — Vancouver  prices  f.o.b.  warehouse: 
4-in.,  12Hc.  per  ft.;  6-in.,  21c  ft.;  8-in.,  30c 
ft.;  10-in.,  40c  ft.;  12-in.,  50c  ft.;  15-in., 
$1.05  ft.;  18-in.,  $1.25  ft;  20-in.,  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15.00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 

Hydrated  lime— $14.00  in  car  lots. 

Alca  lime — $10  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 

Finishing  Plaster — $18.00  per  ton,  sacks  extra. 

Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,  Manilla,  full  coil,  16c  basis;  2nd  grade, 
liYzC  basis;  sisal  rope,  12%c  basis. 

PAINTS  AND  OILS 

Mixed  Paint— Per  gal.  $2.75  to  $3.25. 
White  lead — Cronnd  in  oil,  $15,911  per  loo  llis. 
Boiled  linseed  oil — In  bbls.,  $1.40  per  gal.  of  9 
lbs. 

Raw  linseed  oil — In  bbls.,  $1.3S  per  gal.;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb. 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine  i 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works;  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators.  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 


Mairh  I  I.  I'.il 
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BOOKS 

for  Engineers 
and  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

British  &  Fov«.ien  T^uilding  Stones,  by  John  Watson.  Pub- 
Hslied  in  I'Jll  at  tlie  University  Press,  Cambridge,  Eng- 
land.   483  pages.     Price  50  cents. 

Centrifugal  Pumps,  by  R.  I..  Daugherty.  PubHshed  in  1915 
liy  McGraw-Hill  Book  Company.  190  pages,  illustrated. 
Price  $2.00. 

Concrete  Construction  for  Rural  Communities,  by  Roy  A. 
Seaton.  Published  in  1916  by  the  McGraw-Hill  Book  Co. 
223  pages,  illustrated ;  price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  VV.  Smith.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company.  279  pages, 
illustrated.     Price  $3.00. 

Construction  of  Roads  &  Pavements,  by  T.  R.  Agg,  C.  E. 
Published  in  1916  by  McGraw-Hill  Book  Company.  43".' 
pages,   illustrated.     Price  $3.00. 

Dams  &  Weirs,  by  W.  G.  Bligh.  Published  in  1915  by  the 
American  Technical  Society.  206  pages,  illustrated.  Price 
$1.50. 

History  of  Bridge  Engineering,  by  Henry  Grattan  Tyrrell, 
C.E.    480  pages,  illustrated.   'Price  $5.00.  , 

Hydraulics,  by  Ernest  H.  Sprague,  with  worked  examples  and 
89  illustrations.  Published  by  Scott,  (ireenwood  &  Son 
in  1914.     Price  $1.00. 

Irrigation  Practice  and  Engineering  (Volume  One),  by  B.  A. 
Etcheverry.  Published  in  1915  by  McGraw-Hill  Book 
Company.     213  pages,  illustrated.     Price  $2.00. 

Iriigation  Practice  &  Engineering  (Vol.  2),  by  B.  A.  Etche- 
verry. Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.   364  pages,  illustrated.     Price  $3.50. 

Irrigation  Practice  &  Engineering,  Volume  3,  by  B.  A.  Etche- 
verry. Published  in  1916  by  McGraw-Hill  Book  Company. 
438  pages,  illustrated.     Price  $4.00. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne.  Pub- 
lished in  3904  bv  John  Wiley  &  Sons.  1,110  pages,  illus- 
trated.    Price  $1.50. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company  in 
1914.     14.3  pages,  illustrated.     Price  $1.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912  by 
Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Some  Considerations  Regarding  Cast  Iron  and  Steel  Pipes,  by 
John  Sharp.  Published  in  1914  by  Longmans,  Green  & 
Company.    142  pages,  illustrated.    Price  $1.50. 

.Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E.  Published 
by  Myron  C.  Clark  Publishing  Company  in  1913.  260 
pages,   illustrated.     Price  $2.00. 

Surveying  Manual— A  Manual  of  Field  and  Office  Methods  for 
Use  of  Students  in  Surveying,  by  William  D.  Pence,  C.E., 
and  Milo  S.  Ketchum,  C.E.  Published  in  1915  by  McGraw- 
Hill  Book  Co.    388  pages,  illustrated.     Price  $2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Published  in 
1915  by  McGraw-Hill  Book  Company.  265  pages,  illus- 
trated.    Price  $2.00. 

Water  Power  Engineering,  by  Daniel  W.  Mead,  2n'a  edition. 
The  Theory,  Investigation  and  Development  of  Water 
Powers.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.   843  pages,  illustrated.     Price  $5.00. 

Waterworks  Engineering.  A  Practical  Treatise  on  the  Con- 
struction of  Waterworks  for  the  use  of  Engineers  and 
Students  of  Engineering,  by  Fred.  C.  Uren,  M.  Inst.  C. 
E.  I.  With  numerous  plates  and  186  illustrations.  Pub- 
lished by  Castle  l.itho  Limited,  Bristol,  England,  in  1914. 
208  pages.     Pwce  $3.00. 

Waterworks  Handbook,  by  Alfred  Douglas  Flinn,  Robert  Spurr 
Weston  and  Clinton  Lathrop  Bogert.  Published  in  1916  by 
McGraw-Hill  Book  Company.  S24  pages,  illustrated.  Price 
$6.00. 

Contract  Record 

317  Adelaide  St.  West,  Toronto,  Ont. 


CANADIAN 
CHICAGO  BRIDGE  &  IRON 


CO. 


Limited 
BRIDGEBURG.  ONTARIO 
Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"  Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:  — 
Bridgeburg,  Ontario,  130  Janet  Street 

Chicago,  Illinois,  2014  Old  Colony  Bldg. 
New  York,  N.  Y.,  30  Church  Street 

Shops:— Bridgeburg,  Ont. 
Built  for  C.P.R.  Montreal   Chicago,  111.  Greenville,  Pa. 


Gooldy  Shapley  &  Miiir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
Tanks  and 
Vats  for  all 
purposes 

Concrete 
Mixers 

Gas,  Gaso- 
line and 
Kerosene 
Engines 


I  Hoists 

Windmills 

Water  supply  outfits  of  every 
description 

CORRESPONDENCE  SOLICITED 


"Galvaduct"  and  "Loricated" 

Conduits 


for  Interior  Construction 


Conduits  Company,  Limited 

Sole  Manuiactureri  under  Canadiaa  and  U.  S.  Letter!  Patent 


Toronto 


Canada 
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Civil 

Contractors 

Electrical 
Mechanical 

Directory  of 

Engineers 

Special 
Interests 

Chipman  &  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

\\  illit    (  iiipniaii       Oro      1(  Power. 


Milton    Hersey   Co.,  Ltd. 

Engineer*,  Chemista,  Intpector* 

PAVING 

Jesiitned.  superintended,  inspected. 
Montreal  Winnipeg  New  York 


H    J  Gnswold. 

Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office   and  Laboratories, 
318   Lagauchetiere   St.    West,  Montreal. 
nRAN'CII  OFFICES: 
2*  .-Xdelaide  Street  East,  Toronto. 
71)7  t'nion  Trust  Hviilding,  Winnipeg. 

CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL    SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS   AND   INSPECTION   OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
feEPORTS 
Represented  at  New  York.  Pittsburgh  and 
rhicago;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
.American  and  European 
Works. 

Head  Office  MONTR FAL 

■  nd  Main   L.boratorie.:    IWU^  1  RCAL 

Branch    Offices    and    Laboratories — 
TORONTO,  WINNIPEG,  EDMONTON, 
VANCOUVER   and   NEW  GLASGOW 


HADDIN  &  MILES 

LIMITED 

(Formerly  The  John  Gait  Engineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 

WINNIPEG     —  CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

W.-iicr  .Supply  ;  .Sewerage  and  Drainage  ;  Water 

I'urillcation;  Disposal  of  Sewage  and  Refuse; 

Water  Power  Developments  and  Power  Plants. 
Reports,  Designs,  Suparvision  of  Construction 
New  Birks  Bldg.  Telephone 

MONTREAL.  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  East,  -  TORONTO 


Robert  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Charles  Warnock, 
Ja«.  W.  Moflfat, 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories : 
McGill  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 


TaAcO 
o 


BRICK 
T.  A.  Morrison  &  Co 


Cut 

Stone 
SAND 


204  St.  James  St. 
MONTREAL 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Officeand  Work«-63  Esplanade  E,  TORONTO 

Phones  — Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
—SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


THOMSON  BROS. 

CONTRACTORS 

Established  LS84. 
Masoni'y    and    all    kinds    of  Reinforced 
Concrete  Construction  Work  carried  out. 

Main  2453     4.1.3  Ryrie  Bldp;.,  Toronto. 
Park,  5.38,  Park.  .3302  Nights,  Sundays,  and 
Holidays. 


IF  your  client  desires  to  erect  a  FAC- 
TORY or  RESIDENCE  in  TORONTO 
I  can  arrange  a  FIRST  MORTGAGE 
LOAN  from  $2,000  to  $100,000. 

Walter  J.  Morris,  Branch  Manager 
London   &  Lancashire  Life  Ass'n. 

10  Adelaide  Street  East     -  TORONTO 


PATITWT^     SECURED  OR  OUR 
*        *  '^^^  *  FEES  RETURNED 

Being  next  door  to  the  Patent  Office,  we 
have  personal  interviews  with  Examiners, 
thus  earlier  allowance  of  your  Patents.  We 
liave  access  to  all  Records  and  solicit  the 
business  of  Manufacturers,  Engineers,  and 
others  who  realize  the  advisability  of  hav 
ing  their  Patent  business  transacted  by 
Experts       Send  for  our  Booklet,  etc. 

HAROLD  C.  SHIPMAN  &  CO. 
Reg.  Patent  Attorneys  Ottawa,  Canada 


Anglins  Limited 

Contracting  Engineers 

65  Victoria  St.  MONTREAL 
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The  Maritime  Bridge 

Company,  Limited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


I  Beams 

22— i"  at  81/2  lbs.— 50'  0" 
30—4"  at  9'/^  lbs.— 50'  0" 
20-^"  at  1014  lbs.— 50'  0" 

Bars 

20—  8"  X      li"—30'  0" 

20—10"  X      'A"~30'  0" 

20—10"  X  5/16"— 30'  0" 

10—11"  X  5/lC)"— 20'  0" 


Flange  Quality  Steel 
Circles 


Tees 


10— 30"  X  -;i" 

7—48"  X  sA" 

1—44"  X  7/16" 

5—48"  X  7/16" 

1—01"  X  7/16" 

1—  64"  X  7/16" 

2-  4S"  X  '/," 


Channels 

61—12"  at  30  lbs.— 10'  1" 
70—15"  at  33  lbs.— 36'  lO'A" 


10—  1"      X  1" 
19— IM"  X  154' 

11—  IK"  X  lyi" 


I — z 

10—  2/,' 
4—3" 

11—  3'// 
17-4" 
10—4" 

1— 4!4' 

4—5" 

9-5" 


X  2" 

X  2/2 
X  4" 
X  4" 
X  4" 
X  4" 
X  3// 
X  3" 
X  4" 


X  1/S"— 25' 
X  1/4"— 25' 
X  1/4"— 30' 
X  5/16'— 30' 
X  3/8"— 30' 
X  3/8"— 50' 
X  3/8"— 50' 
X  3/8"— 50' 
X  1/2"— 50' 
-x  7/16"— 40' 
X  1/2"— 50' 
X  1/2"— 50' 


Zees 


4—2  11/16 
1—2  11/16 

1—  4 

2—  4  1/16 
1—4  1/8  : 
1—4  1/16 
1—4  1/16 
1—4  1/16 

7 — 5 
1—5 

1—5  1/16 
1—5  1/16 

3—  5 
1—5 


X  3 
X  3 

X  3  1/16 
X  3  T  S 

K  3 :;  Ki 
X  3  1  n; 

X  3  1/16 
X  3  1/16 
X  3  1/4 
X  3  1/4 
X  3  5/16 
X  3  5/16 
X  3  1/4 
XI31/4 


X  3, '8  ^8' 
X  3/8  —  8' 
X  1/4  —25' 
X  5  16—23' 
.X  :;  8  —11' 
X  1/2  ^0' 
X  1/2  —41' 
X  1/2  —11' 
X  5/16—60' 
X  5/16—15' 
X  3'8  —50' 
X  3/8  —44' 
X  1/2  —50' 
X  1/2  —14 ' 


Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


ELEVATED 

STEEL  TANKS 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  in 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special  de- 
signs for  Municipal, 
Railway  and  Indus- 
trial service. 

Catalogue  No.  15 
sent  upon  request. 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paptr 

Co.,  Ltd. 
50,000  gallons.     149  feet  to  top 
120,000     '■  100  feet  to  top 


Pittsburgh-Des  Moines  Steel  Co 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

946  Curry  Bldg.  42  Church  St.  Praetorian  BIdg. 

San   Francisco,  Cal.,  Monadnock  BIdg. 
Havana,  Cuba— Room  65,  Nova  Scotia  Bank  BIdg. 
Canadian  Representatives:  F.  H.  Hopkins  &  Co.,  Montreal,  Que. 

Des-Moines  Bridge  and  Iron  Co. 

Des  Moines.   Iowa,  938  Tuttle  Street. 


Trades  and  Labour  Branch 


Department  of 


Findlay  G.  Macdiarmid, 
Minister  of  Public  Works 
and  Highways 


Public  Works 


W.  A.  Riddell,  M.A.,  Ph.  D. 
Superintendent 


The  Trades  and   Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes: 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP.  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 


The  following  regulations  are  of  importance  to  Contractors: 
BOILER  INSPECTION. 
D.  M.  Medcalf.  Chief  Inspector  of  Boilers. 
The  Steam  Boiler  Act,  Chapter  252,  R.S.O.,  1914,  with  Amend- 
ments, Chapter  58—6,  George  V. 

STEAM  BOILERS. 
All  steam  boilers  constructed  for  use  in  Ontario  must  be  built  from 
designs  which  have  been  approved  and  allotted  a  registration 
number  by  the  Steam  Boiler  Brancii. 
Used  boilers,  bought,  sold  or  exchanged,  and  unregistered  boilers 
,  brought  into  the  Province,  must  be  inspected  prior  to  being  put 
into  operation. 

Notice  of  repairs  to  steam  boilers,  stating  the  nature  and  extent  of 
same,  must  be  sent  to  the  Steam  Boiler  Branch,  and  should 
such  repairs  be  considered  extensive  by  the  Chief  Boiler  In- 
spector, the  boilers  will  require  to  be  inspected. 

In  each  and  every  case  the  inspections  must  be  made  by  Inspectors 
autliprized  to  inspect  boilers  under  the  Steam  Boilers  Act,  who 
are  employed  only  by  the  Steam  Boiler  Branch  of  the  Depart- 
ment of  Public  Works.  Official  certificates,  with  the  maximum 
working  pressure  stated  thereon,  are  issued  to  the  owners  of 
the  boilers  so  inspected. 


STRUCTURAL  STEEL 

and 

BRIDGE  BUILDERS 


OUR  NEW  OFFICE  AND  WORKS:     1139  SHAW  STREET 

Main  Structural  Shop:  130  ft.  x  400  ft. 

Area  of  Grounds:  Ten  Acres 

Capacity:  18,000  Tom  Aanually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Ton*  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

McGregor  &  Mclntyre 

1139  Shaw  St.  .  TORONTO,  CAN. 

Telephone  Hillcrest  1614    1615  1616 


ruiv  CON  rRAC  i'  riuord 


Match  l-l.  11)11 


CAST  STONE  BLOCKS 

The  Most  Satisfactory  Building  Material 


Take  advantage  of  this  ])ayin,s4  nianufactiiring'  business. 
\<>\\  can  control  the  cement  block  business  in  your  district  by 
nsin.c^  our  machinery.  The  Cast  Stone  Block  System  enables 
you  to  cut  down  production  costs ;  gives  you  a  business  pro- 
tected by  Canadian  patents;  makes  it  possible  for  you  to  in- 
crease your  manufacturing  volume;  opens  new  possibilities 
for  a  better  building  material ;  creates  satisfied  customers  and 
starts  you  on  the  road  to  a  new  prosperity  that  will  be  as  per- 
manent as  the  pure  granite  veneered  block  itself.  These  Cast 
Stone  I'locks  are  manufactured  bv  the  wet-mi.\  nr  jidured  con- 
crete method.  W'c  give  e.xclusive  territory  rights  to  make  tliis 
famous  product.  .Send  to-day  for  our  ilhistVatcd  catalogue  and 
CI implete  details. 


Granite  Veneer  Facing 


Cast  Stone  Block  &  Machine  Co.,  Ltd. 


298  Howard  Avenue 


WINDSOR,  ONT. 


Min-d\  14,  T.)17 
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In  tlie  niaiuifac- 
inie  of  Packard 
pleasure  cars  and 
1  rucks,  welding 
|ilay-  an  import- 
,n:t  |i;iif.  Operat- 
.11  1-  -.Iiown  weld- 
.1  iJart  where 
^(rengtli  and  neat- 
ness are  essential. 


Simplifies  and  Improves 

Manufacture  of  Metal  Products 

I 'i  i  i^rcssive  niamifacturers  cvcr_v where  arc  tculay 
irsiim  tin-  oxy-acetylene  weldini;'  process  to  ijreat 
aihantaMC.  They  are  "speeding  up"  production,  se- 
curiim  increased  strength  and  decreased  weight  in 
\ital  ijarts,  and  many  new  features  in  design,  l)y 
using  oxy-acetylene  as  a  regular  production  method, 
at  the  same  time  effecting  substantial  savings  in  cost 
(if  material  and  laljor.  Any  required  finishing  of 
welded  iiarts  is  made  easy — the  metal  may  he  left 
in  a  perfect,  workable  condition. 

The  use  of  the  oxy-acetylene  process  is  not  lim- 
ited to  production  work — for  repairing  and  reclaim- 
ing worn  or  broken  metal  parts,  tools,  etc.,  it  is  un- 
((|u,illed.  The  great  possibilities  for  worth-while 
sa\  ings  in  this  line  of  work  warrant  investigation  by 
e  \'  e  r  y  m  a  n  u  f  a  c  t  u  r  e  r . 


Employs  both  gases  (acetylene  and  oxygen)  in  portable 
cylinders.  Prest-O-Lite  Dissolved  Acetylene  (ready-made 
carbide  gas)  is  backed  by  Prest-O-Litc  Service,  which 
insures  prompt  exchange  of  full  cylinders  for  empty 
ones.  Provides  dry,  purified  gas,  insuring  better  welds, 
quicker  work,  and  lower  cost,  and  also  avoids  the  large 
inilini  niitlnv  and  heavy  depreciation  incurred  in  making 
I   11  I  :  ne  in  a  carbide  generator. 

.Wet  ',,;-  .  ntlpment  is  not  expensive.  We  furnish  high-grade 
welding  apiJaiatus  for  .$75;  acetylene  service  at  additional  cost. 
Adaptable  for  oxy-acetylene  cutting  by  the  addition  of  special 
cnttiiiiT  blow-pipe.  Thorough  instructions  arc  furnished  free  to 
i  vnv  user  of  Prest-O-Lite  Dissolved  Acetylene — any  average 
-nil. man  who  understands  metals  can  learn  the  process  quickly 
.Mill  easily. 

Manufacturers,  designing  and  production  engineers 
will  find  our  welding  literature  full  of  valuable  data 
and  helpful  suggestions.  Send  for  it.  It  may  point 
out  many  ways  for  you  to  increase  savings  and  im- 
prove your  methods. 

The  Prest-O-Lite  Co.,  Inc.,  Dept.  E 

World's  Largest  Makers  of  Dissolved  Acetylene 
Canadian  Main  Office  and  Factory 

MERRITTON,  ONT. 
Factory  Branch  —  WINNIPEG,  Man. 
53  Branches  and  Charging  Plants 

Keep  Canadian  Factories  Going.     Insist  on  Buying 
Goods  MADE  IN  CANADA. 


Metal 
Protection 

In  any  kind  of  metal  con- 
struction the  element  of 
rust  is  such  a  destructive 
factor  that  the  best  protec- 
tion obtainable  is  unques- 
tionably the  cheapest. 

CARTER'S 

Dry  Red  Lead 

is  the  highest  standard  qual- 
ity and  affords  a  perfect 
sealing  coat  that  absolutely 
protects  all  kinds  of  metal 
from  rust  and  corrosion. 

We  make  Orange  Dry  Lead 
and  Litharge  also  Special 
Dry  Lead  and  Litharge  for 
Color,  Varnish  and  Rubber 
Makers.  Oxides  for  Stor- 
age Batteries  and  Pottery. 

All  products  are  wholly 
Canadian  made. 

Quotations  sent  upon  request. 

The  Carter  White  Lead  Co. 

of  Canada,  Limited 
91  Delorimier  Avenue 
Montreal 
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DOMINION  Wire  Rope 


Repeat  orders  tell  their  own  story — 

Use  our  WIRE  ROPE  on  any  job 

Its  DURABILITY  has  been  proved 
in  its  extensive  use 


The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL  TORONTO  WINNIPEG 


"C.  H.  &  E." 
Contractor's  Equipment 


HOISTS 


Either  Gasoline  Engine 
or  Electric  Motor  Driven 


MATERIAL  ELEVATORS 

Either  Single  or  Double  Cage 

MORTAR  MIXERS 


"MARION"  Shovels 


for  all  classes  of  work: 


^^Ransome^^  Concrete  Mixers 
"Andrews'^  Drill  and  Tool  Steel 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 
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NATIONAL   IRON   WORKS,  Limited 


Head  Office,  Works  and  Docks  j— TORONTO 


Every  size  of  Cast  Iron  Pipe  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments     MONTREAL,  TORONTO  and  PORT  ARTHUR 
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TTHE  bridge  builders 
*  take  full  advantage 
of  CONCRETE 


This  photograph  of  a  Concrete  Bridge  spanning  the  river 
at  Calgary — is  one  of  Canada's  most  striking  examples 
.  of  the  fact  that  a  bridge  may  be  a  thing  of  beauty,  as 
well  as  of  utility. 

Before  the  bridge-building  engineers  discovered  how  to 
adapt  Concrete  to  their  requirements,  they  were  obliged 
to  content  themselves  with  contraptions  of  steel  and 
wood — which,  besides  lacking  much  from  an  aesthetic 
standpoint,  were  constantly  in  need  of  repair  and  re- 
painting;  thus  entailing  high   upkeep  charges. 


In  Concrete,  has  been  found  the  ideal  materia!  for  bridges. 
It  has  the  strength  to  withstand  the  ravages  of  flood, 
fire  and  ice-jam — strength  to  endure  for  ages.  It  is 
free  from  vibration.  It  cannot  rust.  It  cannot  decay. 
But  all  these  advantages  would  not  make  Concrete  the 
generally-accepted  bridge  material  it  now  is,  were  it 
not  that  to  these  essentials  of  a  perfectly-constructed 
bridge  it  adds  the  advantage  of  great  beauty. 

All  interested  in  Concrete,  no  matter  for  what  purpose — 
should  write  for  the  instructive  literature  which  we  pub- 
lish and  distribute  free. 


Canada  Cement  Company 

Limited 

5  Herald  BIdg.  •  Montreal 


CONCRETE  FOR 


i  PERMANENCE 
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OU  can  pin  your  faith  to  Domin- 


1  ion  Rubber  System  products. 
Tlieir  qualities  are  of  the  kind  that 
give  absolute  satisfaction.  We  stand 
back  of  them  with  a  warranty  that 
they  are  free  from  imperfections  in 
workmanship.  That  protects  you 
and  your  clients  and  ensures  their 
good  will  which  is  the  best  argument 
for  bigger  business  and  increased 
profits. 


Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office :  Montreal,  P.  Q. 


For  every  need  in  rubber 
write  our  nearest  branch. 


Branches  at  Halifax,  St.  John,  Quebec,  Ottawa,  Toronto, 
Hamilton,  Brantford,  London,  Kitchener,  North  Bay,  Fort 
William,  Winnipeg,  Brandon,  Regina,  Saskatoon,  Edmonton, 
Calgary,  Vancouver  and  Victoria. 
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"BEATTY" 

Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 


Work  o(  this  kind  calls  for    ependability— "Beatty"  Hoists  furnish  it. 


H.K.  PLA.VT  1790  St.  James  Street,  Montreal, Que. 

K.  LEOMARI)  &  SONS  St.  John,  N.  B. 


— AGKNT8- 


ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

KBLLY-POWKLL  LTD  McArthur  Bldg.  Winniper.Msm. 


LONDON  Batch  Mixers 

London  Batch  Mixers  cost  less  because  they  will  run  for  years 
without  repairs  or  breakdowns.  They  produce  more  Concrete, 
they  make  better  Concrete,  and  do  it  in  less  time.  These  features 
mean  clear  profits  to  the  Contractor  instead  of  loss. 
Every  Mixer  Sold  Sells  Ten  More.  Nearly  2,000  now  in  use.  Made 
in  all  sizes  from  J4  yard  to  yard  batch.  Get  prices  now  before 
starting  on  the  next  job.    Send  for  Catalogue  No.  1. 

SEVENTEEN    LONDON    BATCH   MIXERS  are  used  on  the 
Winnipeg  Aqueduct,  the  largest  Con- 
crete Job  ever  attempted  in  Canada. 


Built  up  to  a  Stand- 
ard, Not  down  to 
a  Price. 


London  Batch  Mixer 


CHAMPION  HOIST^ 


iJirect  connected.  So  loht  power.  Built  very  strong.  A  high- 
grade  hoist  at  a  moderate  price.  We  make  a  full  line  of  Hoists, 
Koth  Gasoline  and  Steam. 

Send  for  Catalogue  No.  2.3,  stating  requirements. 


Champion  Reversible  Hoist 


LONDON  CONCRETE  MACHINERY  CO.,  LIMITED 

Dept.  7,  LONDON,  ONTARIO 

World's  Largest  Manufacturers  of  Concrete  Machinery 


T?.  R    Pov/er.  Halifax.  N.S.  Rene  Talbot.  Quebec,  Que. 

The  Foss  &  Hill  Machinery  Company,  Montreal,  Que. 
The  General  Supply  Company  of  Canada,  Ottawa,  Ont. 


AGENCIES 


The  General  Supply  Company  of  Canada,  Toronto,  Ont. 
The  General  Supply  Company  of  Canada,  Winnipeg,  Man. 
The  B.  C.  Equipment  Company,  Vancouver,  B.C. 
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Million  Dollar  Jobs 


the\ 


Toronto  Harbor  Improvements 
Toronto  Filtration  Plant 

Borden  Military  Camp 

Government  Docks,  Port  Nelson 


These  Million-dollar  Jobs  all  have  Carbic  Flare  Lights  showing 
Ihe  way.  Jobs  like  these  are  POSITIVE  PROOF  of  the  efficiency  of 
the  Hare  light  for  construction.  Numerous  big  jobs  not  mentioned 
herein  are  also  using  ilare  lights  for  construction,  and  Contractors  have 
been  convinced  of  the  superiority  of  this  form  of  lighting. 


CARBIC  FLARE  LIGHTS  burn  the  CARBIC 
CAKE,  the  new  SMOKELESS,  NON-EX- 
PLOSIVE, POSITIVE  gas  fuel. 

Be  you  a  contractor  of  PLASTERING,  CONCRETING,  LATH- 
ING, TILE  or  MARBLE  WORK,  you  will  be  interested  to  know- 
that  the  Carbic  Flare  is  adapted  to  this  work,  and  can  be  used  any 
place,  any  time,  at  a  very  small  cost. 

It  does  away  with  lost  time  in  temporary  electric  wiring,  unsteady 
gasoline,  or  oil  flares,  is  much  neater  and  quicker  than  anv  tlarfe  oper- 
ated by  raw  carbide. 

We  have  the  largest  contractors  listed  as  users  of  the  Carbic 
Light,  and  every  one  speaks  well  of  the  Carbic  as  a  flare  light.  "The 
best  they  ever  had"  is  the  way  one  firm  expressed  their  appreciation 
of  the  light. 

CARBIC  FLARE  LIGHTS  are  placed  on  your  work 
absolutely  FREE  as  a  trial. 

You  are  under  no  obligation  to  purchase.  If  you  want  to  try  ihc 
CARBIC  on  a  job  iust  send  us  a  card  and  we  will  ship  as  many  as 
required. 

CARBIC  CAKES  can  be  secured  throughout  the  Dominion  of 
Canada,  and  therefore  there  is  no  delay  in  getting  the  fuel  promptly. 

Wire  or  write  for  a  FREE  TRIAL —It  costs  you  nothing. 


W.  L.  FOSTER 

8  Lombard  Street  -  TORONTO,  CAN.  ^ 


Weitern  Agents    Kelley  Powell  Ltd    WINNIPEG,  MAN. 


2000  Candle  Power 
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Air  Comptosoi* 

Can.    Ingertoll'Kand  Co.,  Ltd. 

Alum 

l>illon!i  Liiuilrtl 

Aluminium 

Spiclmsnn  Agencio  Regd. 

Air  Hoiit* 

Canadian  Ingertoll-Rand  Co. 
Noflhern  Crane  Worki 

Architectural  Iron  Works 

CaiiaJi  Wiie  &  lion  Goods  Co. 
McGicgor  &  Mclnlyie 

Architectural  Terra  Cotta 

Toronto  Plate  Glass  Inip'tg.  Co. 

Alb  Hoist* 

Oillii  &  Geoghegan 

Asphalt 

Asphalt  &  Supply  Company 

Auto  Cranes 

Byers  Machine  Co.,  John  F. 

Blast  Hole  Drills 

Hopkins  &  Co.,  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 
Can.  Ingersoll-Rand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boiler  Inspection 

Trades   and    Labor    Branch,  De- 
partment of  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 

Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 

Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 

Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


Casements 

Trussed  Concrete  Steel  Co. 

Cedar 

B.  C.  Lumber  Commissioner. 

Cement 

Alfred  Rogers,  Limited 
Britnell  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement  Gun 

Cement  Gun  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co, 
Patcrson  Mfg.  Company 

Centrifugal  Pumps 

Boving  Hydraulic  &  Engineering 

Company 
Canadian  Ingersoll-Rand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 
Armstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  &  Machine  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 

Goold,  Shapley  &  Muir  Co. 

Hopkins  &  Co.,  F.  H. 

Ideal  Concrete  Machinery  Co. 

London  Concrete  Machinery  Co. 
Mussens  Limited 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Cortcrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

Foundation  Company 

Gray  Construction  Co.,  John  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 

Beatty  &  Sons,  M. 

Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Pedlar  People  Limited 

Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 

Crushed  Stone  and  Granite 

Canada  Crushed  Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Hagersville  Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 

Crushers  (Stone  and  Rock) 
London  Concrete  Machinery  Co. 
Mussens  Limited 

Culverts 

Canada  Iron  Ingot  Company 
Pedlar  People 

Cutting  and  Welding  Plants 

Prest-O-Lite  Company,  Inc. 

Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and  Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern   Crane  Works 

Douglas  Fir 

B.  C.  Lumber  Commissioner 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  IngersoU  Rand  Co. 
Hopkins  &  Company,  F.  H. 

Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 

Dump  Cars,  Wheels,  etc. 
Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 

Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 


Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Light  Systems 

Lister  &  Company,  R.  A.  ' 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 


Electrical  Specialties 

Spielmann  Agencies  Regd. 


Elevator  Doors 

Ormsby  Company,  A.  B. 


Elevators 

Northern  Crane  Works 
TurnbuU  Elevator  Company 


Engines 

Canadian  Blower  and  Forge  Co. 
Hopkins  &  Company,  F.  H. 
Iriglis  Corfipany,  John 
Lister  &  Company,  R.  A. 
McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Foundation  Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 
.     Heller  &  Brightly 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 


Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Ferro-Concrete  Chimneys 

Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  8) 
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Concrete  Reinforcement  Bars 


Plain  Round  or  Square,  Twisted  Square 


Rail  Carbon  Steel 

Guaranteed  to  conform  to  the  Standard  Specifications  of  American  Society 

for  Testing  Materials 

BARS  BENT  TO  SHAPE  FOR  BEAMS,  STIRRUPS,  Etc. 


New  Harbor  Commissioners  Elevator  No.  1,  Montreal, 
Reinforced  Concrete  Construction, 
Capacity  4,000,000  Bushels. 


J.  S.  Metcalf  Co.,  Ltd. 
Montreal, 

Designers  and  Constructing  Engineers, 


BURLINGTON  STEEL  BARS  were  used  for  Concrete  Reinforcement  in  this  Eleva- 
tor. The  steel  consisted  of  Rounds  and  Square  Twisted  Bars  3/g  in.  up  to  1  ^  in.,  and 
was  made  from  our  high  elastic  Limit  RAIL  CARBON  STEEL. 

PROMPT  SHIPMENT 

Burlington  Steel  Company,  Ltd. 


HAMILTON 


CANADA 
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Flooring  Maicciala 

Arin«iiong  Cork  Company 

Fuel  Economlicr* 

Sdirlrvani  Co  o(  Can.,  l-ul  .  I!  1- 


Pors«» 

Canadian  Blower  and  Forge  Co 
Sheldon*  Limited 

Cat  Encine* 

Goold.  Sliapley  &  Muir  Co 
l.i»lri   A  I'umpany.  K.  A. 

G«>oline  Engines 

Roving  Uyilraulic  &  F.nRinceriiiK 

Company 
lioold.  Sliapley  &  Muir  Co. 
t.ondon  Concrete  Machinery  Co. 
Ontario  Wind  Engine  &  Pump 

Compar\y 


Glata 

Luxfer  Prisrn  Company 

Toronto   Plale  Glass   Imp'tg  Co. 


Governors 

Roving  Hydraulic  &  Engineering 
Company 

Hammer  Drills 

Canadian  Ingersoll  Rand  Co. 

Heating  Apparatus 

Canadian  Tllower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can..  Ltd..  I?.  F. 

Heat  Insulating  Materials 
.Armstrong  Cork  Company 


High  Pressure  Pipe  Lines 
Piltslnirgh  Valve,  Foundry 
Construction  Company 

Hoists,  Electric 

Xortliern  Crane  Works 

Hoisting  Apparatus 
Iteatty  &  Sons,  M. 
Canadian  Ingersoll  Rand  Co. 
Ciillis  &  Cieoghegan 
Goold.  Sliaplcy  &  Muir  Co. 
London  Concrete  Macliinery  Co 
NIarsh  &  Ilentliorn 
Miissens  I,imitcd 
Northern  Crane  Works 

Hoisting  Engines 
Realty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  X-  ITcnthorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
Gartshore-Thompson    Pipe  Co 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 

Inspection  Engineers 

Canadian  Inspection  and  Testing 
r,aboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 
National  Steel  Car  Co. 


Interior  Finish  and  Doors 

Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 

Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 
Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 
American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Lubricators 

Lyman  Tube  &  Supply  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 

Noble,  C.  W. 

Pedlar  People  Limited 

Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 


Motor  Trucks 

National  Steel  Car  Company 

Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 

Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co 

Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Paints  and  Varnishes 

Carter  Wliite  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 

Patents 

Shipman,  Harold  C. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  &  Wood) 
Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore  Thomson  Pipe  Co. 
National  Iron  Works 

Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


BYERS  AUTO-CRANES 

on  excavating  work.    Why  not  also  on  yours  ? 

Car  Unloading  or  Loading  Sand  or  Gravel  Pit  Excavating 

Material  Rehandling  Back  Filling 

Pile-Driving  and  all  classes  of  Derrick  Work 

Auto-Crane  is  Self-Propelling, 
Two-Way  Traction— One 
Man  Control. 

IVrite  for  Bulletin  1007. 


F.  H.  Hopkins  Co, 


MONTREAL 


TORONTO 


Canadian  Distributors 


STEAM— GASOLINE— ELECTRIC  POWER. 
We  are  also  manufacturers  of  Hoisting  Engines,  Derricks,  etc. 

THE  JOHN  F.  BYERS  MACHINE  COMPANY 


390  Sycamore  St. 


RAVENNA,  OHIO,  U.S.A. 
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THE  leader  in  every  industry,  to  maintain  his  lead  must 
safeguard  the  quality  of  his  products. — Rigid  inspection 
and  careful  supervision  are  important  factors. — To  products 
of  iron  and  steel  this  principle  applies  with  tremendous 
force. —  It  means  safety,  security  and  stability. —  We  safe- 
guard the  quality  of  our  products,  believing  quality  will  be 
recognized  long  after  the  price  is  forgotten. 


OUR  customers  must  be  served.  One  of  the  dominating 
factors  in  any  successful  business  is  Service. —  We 
succeed  only  through  the  good  will  and  good  wish  of  the 
people  we  serve. — This  thought  permeates  our  entire  Organ- 
ization, from  the  President  down. — Our  employees  feel  the 
sense  of  responsibility  this  principle  implies  ;  and  each  one 
directs  his  efforts  to  maintain  the  high  standard  of  service 
we  aim  to  render. 


THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON        -        -  MONTREAL 
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Pencil!  I  Lead) 

American  l  ead  Pencil  Company 

Perforated  Metal* 

Canada  Wiic  *  lion  i;,.o,U  l"o. 

Pit*  Driving  Machinery 
Beatljr  &  Sons,  M. 
Canadian  In^eraoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 
Marsh  &  llentliorn.  Limited 

Pipe  Fittings  and  Flangei 

Pittsburgh    Valve,    Foundry  v^- 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturlevant  Co.  of  Can.,  Ltd.,  R.  F. 

Plaster 

Britnell  &  Company 

Plug  Drillers 

Canadian  Ingersoll  Rand  Co. 

Pneumatic  Machinery 

Canadian  Ingersoll-Rand  Co. 

Power  Engines 

Poving  Hydraulic  &  Engineering 

Company 
Inglis  Company,  John 


rumps  and  Pumping  Machinery 
.■\nierican  Well  Works 
Realty  &  Sons,  M. 
Roving  Hydraulic  &  Engincciiiig 

Company 
Canadian  Rlower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Cook,  A.  n. 
Darling  Bros. 

Hopkins  &  Company,  F.  II. 
Inglis  Company,  John 
McHougall  Caledonian  Iron  Wks. 
Ontario   Wind    Engine   &  Pump 

Company 
Waterous  F.ngine  Works  Co. 


Quarry  Machinery 

Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 


Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
Dominion  Iron  &  Wrecking  Co. 
Gartshore,  John  J. 
Hopkins   &   Company,    F.  11. 


Reinforcements,  Concrete  &  Steel 

Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Sfecl  Co. 
Pedlar  People  Limited 
Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 


R.efrigeration  Machinery 

Roving  Hydraulic  &  Engineering 
Company 


Road  Asphalt 

Asphalt  &  Supply  Company 


Road  Machinery 

Hopkins  &  Company,  F.  H. 
Waterous   Engine  Works  Co. 


Roofing  Material 

Hiantford   Roofing  Company 
Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 


Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 


Scrap  Iron 

Dominion  Iron  &  Wrecking  Co. 


Screens 

Canada  Wire  &  Iron  Goods  Co. 


Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard   Clay  Products  Ltd. 


Shingles 

B.  C.  Lumber  Commissioner 


Shovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Spruce 

B.  C.  Lumber  Commissioner 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge.  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Sheldons  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continued  on  page  14) 
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Crushed  Stone  for  Macadam  Roads 


Macadam  Roads 
must  be  built 
of  a 

TOUGH 
STONE 

that  will  cement 
WE  HAVE  IT. 


The  Hagersville  Contracting  Company,  Limited 

HAGERSVILLE,  ONT. 


March  31,  loiT  THE  CONTRACT  RECORD  u 

Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 


l^EW  fGLASGOW.NS. 
and  Sr.  JOHNS.PQ. 


Town  and  City  Sewers 

ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of  sewer  material. 
Pipe  of  our  manufacture  have  been  used  in  practically  every  city  in  Canada.  Highly 
glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some  attractive 
prices.   We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :   St.  Johus,  P.  Q.,  and  Ncw  Glas^ow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 
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SWANSEA 

Salt  Glazed  and  Vitrified  - 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping- 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co. 

(Tlie  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


FOR  SALE 


1—85  ton  Marion  Steam  Shovel 
1-Model  60  " 
1-Model  50  " 
1 -Model  31  " 

5  Porter  Dinkeys  25  ton  Standard 
Gauge 

60  K.  &  J.  6  yard  Dump  Cars 


W.  FRASER 


Room  404  McGill  Building 
211  McGill  Street 

MONTREAL 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cos  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF   CANADA,  LIMITED 

WALKERVILLE,  ONTARIO 

Branch  Offices  at 

Montreal      -  Toronto 


Winnipeg 


Live  Agents  wanted  in  every  town  in  the  country. 


Dealers  in 


Scrap  Iron,  Steel 
and  Metals 


Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices : 


Transportation  Bldg.,  MONTREAL 


Quebec 


St.  John  N.B. 
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Heart  Shape 
Mixers 

Made    in    Canada    by  a 
Canadian  Firm.  Noted  for 
rapid    and  thorough 
mixing    of  Concrete. 
Guaranteed.    Built  to 
a    high    standard  of 
efficiency. 
1917  mod- 
els now  on 
the  market. 

Write  for 
Catalog  B. 


Latest  Improved  Concrete  Machinery 


(Made  in  Canada) 


Crushers,     Rolls,  Brick 
Blocks,    Tile  Machines, 
Mixers,    Screens,  Dump 
Cars,  Pumps, 
etc.      Full  line 
of  Contractors' 
and  Builders' 
Machinery. 


Hoists 

All  sizes 
and  styles 
to  suit 
any  class 
of  work. 


WETTLAUFER  BROS.,  LIMITED 

178  Spadina  Ave.,  TORONTO,  ONT. 

Braaches— Montreal.  Halifax,  VancouTcr,  Winnipeg 


To  Secure 
ECONOMY  and  DURABILITY 


Construct  Your 


SEWERS 


from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE       -  ONTARIO 

"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 


N.  B.  The  adjolnine  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  teady  for  flllinsr. 


Horizontal  Type 


Canadian 
Electric 
Pumps 
and 

Receivers 


are  enlireh'  automatic  and  just  a.s  reliable  as 
the  reciprocating-  type. 

It  makes  no  difference  how  much  your  steam 
pressure  varies — or  how  low  it  J4ets.  Conden- 
sation is  returned  to  your  l)oiler  without  waste 
— at  low  expense — and  without  attention  ex- 
cept for  an  occasional  oiling'. 

I  Write  Dept.  12  for  a  bulletin. 

Canadian  Blower  &  Forge  Co. 

I  Limited 

KITCHENER,  ONT. 

[St.  John,   Montreal,  Toronto    Winnipeg,  Vancouver 


r  1 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


Steel 

Burlin^lon  Steel  Company 
Dominion  Iron  &  WrecKing  Co. 
Hoi>kins  &  Company,  F.  II. 
Steel  Company  of  Can.,  Ltd. 


Steel  Bars 

Burlington  Strrt  Company 
Hopkini  &  Company,  F.  H. 

Sicr!   C.  r'  i..i!,v   ,.f  ("ati-ula,  I.I>1 


Steel  Pipe 

Can.  Chicago  Bridge  &  Iron  Wks. 

Steel  Plate  Construction 

Walerous  Engine  Works  Co. 


Stone 

Britnell  &  Company 
Hagcrsville  Contracting  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 


Structural  Iron  and  Steel 

Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
PesMoines  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclnfyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 
Iron  Works 


Surveyors'  Instruments 
Heller  Brightly 


Svvincing  Gears 

Dake  Engine  Company 


Tanks  and  Steel  Pipes 

I'an.  Chicago  Bridge  &  Iron  Co. 
Cionld,  Shapley  &  Miiir  Co. 
Inglis,  John 

Maniloba  Bridge  &   Iron  Works 
Marsh  &  Ilenthorn 
Mcl'ougall  Caledonian  Iron  Wks. 
Mackinnon,   Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 


Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &  Geoghegan 

Testing  and  Inspecting  Bureau 

Hunt  &  Company,  Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 

Tractors 

Lister  &  Company,  R.  A. 

Turnbuckles 

Canadian  Billings  &  Spencer 
Limited 


Valves 

Canada  Iron  Foundries 
Gartshore  Thoinson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Dunlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can,,  Lt<l.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

'riflin  Wagon  ('oni]:)any. 


Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson  Mfg.  Company 


Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 


Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest-O-Lite  Company,  Inc. 

Welding  and  Cutting  Plants 
Prest-O-Lite    Company,  Inc. 

Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford   Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 


Wire  Rope 

Dominion  Wire  Rope  Co., 


Ltd. 


Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 

Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


Blair  Concrete  Pipe 


r 


^^^^^ 


Lai  riii%ir!\ 


We  use  only  the  finest 
grade  materials  in  all  our 
work.  Clean,  sharp  sand 
and  hig-h-grade  cement. 
Gravel  sorted  and  crushed 
in  our  own  plant.  After 
thorough  mixing-,  the  con- 
crete is  power  tamped,  to 
ensure  g^reat  density.  Pipe 
is  then  allowed  to  set  for 
72  hours  in  vaporizing 
chambers,  with  automatic 
sprinklers,  giving  the  pipe 
great  hardness.  We  make 
large  sizes  of  pipe  in  our 
portable  plant  at  the  place 
where  they  will  be  used. 
We  also  have  a  special 
feature  in  our  continuous 
reinforced  concrete  pipe. 

Write  to-day  for  further 
details  and  prices. 


B.  Blair  Company,  Limited 


WOODSTOCK 


ONTARIO 
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HOISTS-IN  STOCK: 

2 — 10  H.P.  Novo  Single  Drum  Gasoline 
1—20  H.P.  M.  &  H.  Double  Drum  Steam 
1—30  H.P.  Single  Drum  Electric,  with  Motor 

MUSSENS  UNITED 


MONTREAL 

WINNIPEG 

VANCOUVER 


QUEBEC— Pruncau  &  Co. 
TORONTO  -H.  Turnbull  &  Co. 
COBALT  -H.  L.  Usbornc 


Makes  roads  last  longer 

Fliixphalte  is  the  best  macadam  road  preservative.  Being  used  by  road  com- 
missioners and  contractors  all  over  Canada  with  finest  results.  Binds  the  sur- 
face of  roadway  so  that  no  dusting  occurs.  Makes  surface  smooth  as  asphalt 
pavement  and  keeps  it  in  this  condition.  Saves  expense  of  repairs  and  constant 
attention. 

Send  for  free  booklet  and  further  details. 


mm  cmmim  mito  foe 
^10)  iH)  OP  TMDl 


emCM  IMLi  OIL  €®  Immm 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  aize  or  quantity. 

Our  service  i>  unexcelled  and  our  price*  right. 
Phone  or  write  us  for  ouotations  when  you  are  In  the  market 
Office-M  4515-M  4516      Re»ldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


WOODEN  PIPE 


Wire  wound  wood  stave  pipe.  -  in.  to  'Jl  In    diaTmict.     (  on- 
liniioiis    wood    slave   pipe,    any    diaiiietoi  loiiiiiird 

CANADIAN  PIPE  CO.,  LIMITED 

Established  1904  New  Factory  Erected  1910 

F.iniiDped  with  tlie  niosl  up-to-date  machinery.  Every 
tiiacliinc  driven  by  a  separate  electric  motor.  Satisfaction 
Guaranteed. 

Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


American  Lead  I'cncil  Company 
American  Well  Works 

An^lins  Limited    i  " 

Armstrong,'  Cork  Conipany  .  :>:> 

.\s|>halt  and  Supply  Companj  l.'> 
Asphalt  and  Supply  C  onipany 

\'ih  \  W  ilxT.;  t.  1  iinpauN'    5i> 

Haines  &  IVckovcr  . 

Harhcr.   Krank    tU) 

Ik-attv  &  Sons,  Limited,  M   4 

Itlack  lUtildinK  Supply  Company  . .  .  57 

Hlair  Company,  H   14 

Boving  llyilraulic   and  Engineerinj; 

Company   54 

Brantford  Roofing  Company   18 

Britnell  Company,  Limited    ")3 

Burlington  Steel  Company    7 

Byers  Machine  Company,  John       . .  8 

Canada  Cement  Company   2 

Canada  Crushed  Stone  Corporation.  11 

Canada  Ingot  Iron  Company   18 

Canada  Iron  Foundries,  Limited  ....  53 

Canada  Wire  and  Iron  Goods  Co.  . .  ofi 

Canadian  Hillings  &  Spencer  

Canadian  Blower  and  Forge  Co.  ....  i:; 
Canadian  Chicago  Bridge  and  Iron 

Company   5!) 

Canadian  Consolidated  Rubber  Co.  .  ;; 

Canadian  Ingersoll-Rand  Company.,  c:; 
Canadian    Inspection    and  Testing 

Laboratories    60 

Canadian  Office  School  Fiiniiture  Co. 

Canadian  Pipe  Company,  Ltd   15 

Canadian  Surety  Company    46 

Carey  Company,  Philip    19 

Carter  White  Lead   

Cast  Stone  Block  and  Machine  Co... 

Cement  Gun  Company  

Chipman  &  Power   60 

Conduits  Company,  Ltd   59 

Cook,  A.  D   54 

Crushed  Stone,  Ltd   15 

Dake  Engine  Company    5:i 

Darling  Brothers    00 

Dennis  Wire  and  Iron  Company  .... 

DesMoines  Bridge  and  Iron  Works.  61 

Dillons  Limited   62 

Dominion  Concrete  Company   i:; 

Dominion  Engineering  and  Inspec- 
tion Company    60 


I'liminiiin  Ii.mi  .iiul  .SU'i'l  C'niuiiany.  57 

l>iimmiiHi  Irmi  ami  Wvi't-kiiii;'  Co.  ..  12 

I  )iinnniiin  Taint  \\  oi'ks   

ni'iiiiiiinii  .Si'wi'i'  l'i|n-  (diiipany  ...  1;2 

Doniinion  W  ire  Kopo  Company   61 

Dunlop  Tire  and  Rubber  Company.. 

l'\ister,  W.  L   5 

I'oundation  Company   

I'rascr,  W.  .  .'   12 

(jartsiiore,  John  J   52 

Gartshorc-Thompson  Pipe  and  l'"oun- 

dry  Company   51 

Gent  Company   

Gillis  &  Geoghegan    57 

Goold,  Shapley  &  Muir  Company  .  .  59 
Gray  Construction  Co.,  John  V.  . .  . 

Haddin  &  Miles    00 

Hagersville  Contracting  Company...  10 
Hamilton  &  Toronto  Sewtr  Pipe  Co. 

Heller  &  Brightly   18 

Hopkins  &  Co.,  F.  H   64 

Hunt  &  Co..  Robert  W    60 

Ideal  Concrete  Machinery  Company 
Inglis  Company,  John   45 

Kerr  lingine  Company,  Ltd   02 

Lea,  R.  S.  &  W.  S   60 

Lister,  R.  A  

London  Concrete  Machinery  Co.  ...  4 
London  &  Lancashire  Life  Ins.  Co..  60 

Luxfcr  Prism  Company   

Lyman  Tube  and  Supply  Company 

MacKinnon,  Holmes  &  Co  

Manitoba  Bridge  Works  Company. 
Maritime  Bridge  Works  Company..  61 

Marsh  &  Henthorn,  Limited    51 

•  McAvity  &  Sons,  T  

McDougall  Caledonian  Iron  Works 

Company    58 

McGregor  &  Mclntyre    61 

Meaford  Wheelbarrow  Company  . .  . 

Miller  &  Co.,  George  M   60 

Milton  Hersey  Company    00 

Montgomery  Faultless  Hose  Reel  Co. 


Morrison  &  Co.,  T.  A   GO 

Mueller  Manufacturing  Company,  H. 
Mussens  T^imitcd    15 

National  Iron  Works    i 

Neptune  Meter  Company    51 

Noble,  Clarence  W   50 

Northern  Crane  Works    54 

Nova  Scotia  Steel  and  Coal  Company 

O'Brien  &  Martin    50 

Office  Specialty  Company   

Ormsby  Company,  A.  B  

Ontario  Sewer  Pipe  Company    47 

Ontario  Wind  Engine  and  Pump  Co... 51 

Pacific  Coast  Pipe  Company    52 

Paterson  Manufacturing  Company  . .  49  i 

Pedlar  People    ' 

Pittsburg-DesMoines  Steel  Company  61  , 

Pontifex,  Bryan    60 

Power  &  Son   

Quinlan  &  Robertson    54 

Reid  &  Brown  Structural  Steel  and  [ 

Iron  Works    60  i 

Rogers  &  Co.,  F   | 

Rogers  Supply  Company    ■ 

I 

Sheldoiis  Limited   .  .  .  .'   52 

Shipman  &  Co.,  Harold  C   60 

Standard  Clay  Products,  Limited  ..11  : 
Standard  Underground  Cable  Com-  i 

pany  of  Canada   55 

Stark  Rolling  Mill  Company   

Steel  Company  of  Canada,  Ltd   9 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F. 

! 

Thomson  Brothers    60  j 

Tiffin  Wagon  Company  

Toronto  Plate  Glass  Importing  Co.. 
Trades  and  Labor  Branch  Depart- 
ment of  Public  Works    61 

Trussed  Concrete  Steel  Company  . .  13  t 
Turnbull  Elevator  Company   

Vancouver  Wood  Pipe  and  Tank  Co.  52 

W'aterous  Engine  Works  Company.  21 

Wells  &  Gray,  Limited    17  ' 

Wettlaufer  Brothers    13  ' 

\Vynne-Rol)erts,  R.  O   60  i 


Oar  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.  Give  your  business  to  the  man  who  is  enterprise 
ini  enough  to  spend  money  and  time  to  get  in  touch  with  you. 


March       lit  IT 
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WELLS  AND  GRAY,  LIMITED 

ENGINEERS  AND  CONTRACTORS 


Our  Record  with  one  firm : 

In  1910  we  built  one  three-storey  building  90'  x  70'  for  the 
Ford  Motor  Car  Co.  of  Canada,  Limited,  at  a  cost  of  $35,000x0. 

In  191 1  we  built  one  building"  200'  x  75'  four  storeys,  also  an 
office  building  125'  x  40'  two  storeys,  also  a  heat  treat  building 
150'  X  40'  at  a  total  cost  of  $140,000,00. 

In  1912  we  built  one  building  500'  x  75'  four  storeys,  also  a 
power  house  50'  x  40',  also  an  extension  to  heat  treat  building 
150'  X  40'  at  a  total  cost  of  $270,000.00. 

In  1913  we  built  an  addition  to  power  house,  also  addition  to 
heat  treat  building  about  130'  x  80'  at  a  total  cost  of  $60,000.00. 

In  1914  we  built  a  service  building  at  London,  Ont.,  120'  x 
100'  three  storeys,  also  six  storey  factory  and  office  building  at 
Ford,  Ont  ,  200'  x  190'  at  a  total  cost  of  $390,000.00. 

In  1915  we  built  an  extension  to  machine  shop  700'  x  45',  also 
engineered  a  building  in  Winnipeg  175'  x  125'  five  storeys  at  a  total 
cost  of  $290,000.00. 

In  1916  we  built  an  extension  to  power  house,  also  an  exten- 
sion 700'  X  70'  to  machine  shop,  also  a  concrete  retaining  wall  200 
feet  long  at  a  total  cost  of  $160,000.00. 

In  6  years  we  have  had  repeat  orders  from  the  Ford  Motor  Co. 
to  the  amount  of  $1,345,000.00. 


For  Estimates  and  Information  of  all  kinds  address 


WELLS  AND  GRAY,  LIMITED 

Branch  Office:  247  Confederation  Life  BIdg. 

Bank  of  Commerce  Bldg.,  T-^rfc /^iwn^/-*. 

WINDSOR,  ONT.  1  OKONTO 
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One  Man 
Standing 

can — ill  llu'  saiiU'  time — 
surface  as  much  concrete 
us  five  men  on  their  knees, 
.111(1  (1(^  it  better,  if  lie  uses 


ABRAM 
Long  Handled  Tools 

Hlinilrnlt  of  finisliera  wlio  iisf  Aliram  Tools  will  prove  this  to 
yoii.    The  «ccret  is  the  Abram  Double  Action  Device, 

Write  today  for  our  catalog  describing  this  exclusive  feature  aiul 
•howiiic  the  Aliram  complete  line. 

ABRAM  CEMENT  TOOL  COMPANY 

46  48  Ouelette  Avenue  WINDSOR.  ONT. 


How  Do  You  Buy  a  Transit? 

By  Precedent — "The  kind  the  old 
company  used,"  or  by  the  "hit  and 
miss"  method? 

Why  not  investigate  all  the  good  in- 
strurrtents? 

H  &  B  Transits  and  Levels 

"MathemBtically  Preciae" 

Are  rigid,  of  lightest  practical  construction. 
Accurate.  Satisfactorily  retains  adjustments 
under  hard  service.  Designed  and  offered  by 
life  time  specialists  in  the  manufacture  of 
surveying  and  engineering  instruments. 

Write  for  Catalogue  now 

1120  Spring  Garden  SUeet 
PHILADELPHIA.  PA.. "Since  1870» 


HELLER  &  BRIGHTLY, 


Brantford  Roofing 

For  Roofing  Concrete  Work 
under 

^^Brantford  Specifications^^ 

Under   "Brantford  Specifications"   you  have  an  economical 
roof  that  is  permanent. 

Our  famous  "Branroco  Waterproof  Paint  and  Cement'  is  an 
excellent  material  for  coating  metal,  concrete,  wood  and  felt 
roofing.  Dampness  cannot  penetrate  it  nor  extremes  of  tem- 
perature harm  it. 

Write  us  for  particulars 

BRANTFORD  ROOFING  CO.,  LIMITED 


MONTREAL 


Brantford,  Ontario 


WINNIPEG 


Armco  Iron 


Resists  Rust 


Its  wonderful  rust-resisting  power  is  the  secret  of  the  continent-wide  use  of  this  ma- 
terial for  important  construction,  public  and  private.  This  enduring  quality  is  possible 
only  because  "Armco"  Iron  is  never  less  than  99.84%  pure  iron,  and  is  uniform  in 
texture,  having  almost  perfect  physical  evenness. 

Armco  Iron  Culverts  (Corrugated) 

Made  in  Canada  by 

CANADA   INGOT   IRON   COMPANY,  LIMITED 

GUELPH  WINNIPEG  CALGARY 
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Made  this  Street  Crack-Proof 


AVERY  stiff  grade,— a  climate  that  has 
many  changes  in  temperature, —  a 
street  with  incessant  traffic,  brick  and  con- 
crete construction, — this  Los  Angeles  in- 
stallation is  noteworthy  because  it  has 
made  good  and  is  making  good,  with  no 
expansion  cracl^s  to  mar  its  perfection. 

Elastite  Expansion  Joints  were  installed  where  brick 
and  concrete  meet, longitudinally  next  to  the  curbs  and 
at  intervals  of  25  feet  transversely  in  the  concrete  portion. 
No  spacing  strips  to  place  and  remove  again, — no  tar 
kettle  gang,— but  a  simple,  steady,  swift  and  unfailingly 
accurate  installation  always  in  front  of  the  pavers, — a 
time  saver,  a  money  saver,  and  a  street  saver. 

Write  for  sample  of  Elastite  and  for  detailed  in- 
formation as  to  its  engineering  value,   cost,  etc. 


Address  Elastit*  Dept. 


The  Philip  Carey  Co.,  Toronto,  Ont. 

The  Wm.  Rutherford  &  Sons  Co.,  Limited,  Montreal,  Que. 


rill'  r( )  \  r  u  \(  v 
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Standard  Turnbuckles 


Made  in  Canada 
All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 


Limited 

Welland,  Ontario 


WATEROUS  BOILERS 

For  Every-day  Service 


These  boilers  are  ex- 
ceptionally well  con- 
structed to  stand  uo 
to  the  severe  service 
expected  of  them. 

They  arc  quick,  steady 
steamers,  are  readily 
transportable,  easy  to 
keep  in  good  condi- 
tion, and  trustworthy. 

Vertical    Boilers  are 

Iniilt  in  11  sizes,  from 
6  to  .')0  H.P. 

Locomotive  Boilers 

on  skids  or  wheels — 
from  2.5  to  l.'iO  H.P. 

.All  are  built  to  Pro- 
vincial Regulations 
and  under  Govern- 
ment Inspection. 

WRITE 


:1 


f 


Catalogues  on  request 


The  Waterous  Engine  Works  Co.,  Limited,  Brantford,  Canada 
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Go-operation  at  the  Root  of  Success 

THE  clay  when  "trade  .secrets"  should  l)e  kept 
secret  has  passed.  In  the  dim  past  when  busi- 
ness operations  were  carried  out  on  a  different 
basis  from  what  is  to-day  considered  proper, 
there  was  perhaps  some  excuse  for  being  reticent  about 
divulging  trade  information.  In  those  days,  the  busi- 
ness of  the  world  was  not  carried  along  on  the  same 
plane  of  efficiency,  speed,  labor  conditions,  competi- 
tion, finance  and  trade  associations,  or  with  the  same 
equipment  of  machinery  or  processes  as  it  is  nowadays. 
There  was  not  the  same  opportunity  for  deriving  profit 
from  association  and  co-operation  and  the  very  crude- 
ness  of  the  work  made  secrecy  of  trade  details  excus- 
able. 'I'o-vday,  however,  under  the  conditions  that  now 
apply  to  the  operation  of  industry,  a  "for-oursel ves- 


alone"  policy  does  not  have  as  bright  or  excusable  an 
aspect.  Men  of  affairs  are  now  recognizing  that  a  "get- 
together"  policy  has  advantages  over,  and  is  more 
effective  than,  the  "for-ourselves-alone"  plan.  Evi- 
dence of  this  can  be  seen,  on  every  hand  in  the  trade 
associations,  the  labor  unions,  co-operative  societies, 
and  even  in  the  commercial  combines. 

*  *  * 

Though  this  tendency  is  becoming  predominant  and 
shows  signs  of  becoming  the  controlling  factor  in  com- 
mercial life,  still,  a  very  large  proportion  of  the  com- 
petitive interests  still  adhere  to  a  secretive  attitude. 
Especially  manufacturers  and  contractors  are  noted 
for  maintaining  this  isolation  of  interests.  Such  men, 
we  believe,  are  laboring  under  the  grave  misapprehen- 
sion that  co-operation  injures  business.  Perhaps  if 
they  do  realize  the  value  of  getting  together,  they  feel 
that  their  own  businesses  are  so  different  from  others 
or  so  much  better  conducted  that  nothing  they  do  can 
benefit  or  should  be  given  out  to  benefit  the  other  man. 
How  often  do  we  see  a  contractor  use  his  strongest 
efforts  to  withhold  from  others,  his  knowledge,  his 
experience  and  his  ideas.  He  hoards  these  up  that 
others  may  not  profit  by  them  because  he  believes  that 
by  giving  anything  away  he  will  be  only  injuring  him- 
self 'to  that  extent.  Nine  times  out  of  ten  he  turns 
out  to  be  like  the  man  who  thinks  that,  by  giving 
nothing  away,  he  will  get  rich  by  what  he  takes  from 
others.  It  works  well  at  first,  perhaps,  but  everybody 
gets  on  to  the  game,  and  gives  him  nothing. 

Successful  contractors  and  manufacturers  are  strong 
for  co-operatioi,i,  because  in  nearly  all  cases  it  has 
been  at  the  root  of  their  success.  The  his- 
tory of  all  organizations  proves  that  it  is  the 
strong  men  in  the  trades  or  industries  represented, 
those  who  have  the  most  to  give  away,  who  most  de- 
voutly promote  the  principles  of  co-operation,  and  that 
the  weaklings,  who  have  most  to  gain  and  nothing  to 
lose,  are  the  ones  who  will  nc^t  participate  in  trade 
associations  or  organizations.  If  anything  is  to  prove 
that  success  comes  from  co-operation  it  is  the  fact  that 
the  staunchest  firms  and  men  are  members  of  these 
co-operative  bodies — firms  and  men  who  have  most  to 
fear  from  giving  away  their  "secrets"  to  their  weaker 
competitors  and  thereby  giving  them  an  opportunity 
to  reach  the  same  degree  f)f  success. 

*  *  * 

To  refuse  to  divulge  tritj:le  information  is  an  ack- 
nowledgement of  inferiority  and  weakness,  for  it  is 
a  confession  that  you  cannot  keep  your  position  in 
the  face  of  your  competitors.  InnunK-ral)le  instances 
prove  that  if  you,  as  a  contractor  or  a  manufacturer, 
are  willing  to  .share  the  things  you  have  learned,  from 
ex])erience,  you  will  get  more  in  return  than  you  give. 
If  the  other  fellow  is  to  use  your  information  to  your 
disadvantage,  he  must  at  least  have  the  same  organiza- 
tion for  applying  this  knowledge  as  you,  and  even  if 
he  does,  you  have  a  head  start.  You  will  find  that  in 
spite  of  having  given  others  the  benefits  of  your  ex- 
perience, you  will  have  a  new  incentive  to  improve 
upon  what  you  have  divulged  so  as  to  keep  ahead  of 
your  competitors.  It  is  in  this  way  that  new  improve- 
ments are  produced.  Have  no  trade  secrets  but  bring 
what  you  know  to  a  common  council;  you  will  not 
feel  impoverished,  you  will  l)e  enriched. 

All  this  means  that  co-o])eration,  organization  or 
association,  as  you  care  to  call  it,  is  a  necessary  factor 
in  modern  business  or  i)rofessional  life.  That  it  leads 
to  success  is  seen  in  liic  benefits  that  accrue  from  such 


353 


1"  1 1 1'.  c  ( )  N  r  K  A  r  r  k  lao  r  d 


March  21,  1917 


powerful  trade  associations  as,  for  cxampk-,  tlio  I'tirt- 
land  C'cmeut  Association.  I  a  orv"  conicnt  nianulacturcr, 
jobber,  tlealer.  contractor  aiul  user  has  boon  the  gainer 
l)y  the  work  of  this  body.  Ilsscnlially  tliis  association 
is  nothing  more  t>r  less  tlian  a  coniuion  council  of  llic 
cement  industries  where  trade  infoimation  is  i)ooled 
and  di>seniinatetl  for  tlii-  mutual  i)cnclil  of  whoever 
cares  to  use  it.  This  particular  instance  is  but  typical 
t>f  the  many  trade  associations  that  are  to  be  found 
on  the  other  side-  of  tiic  line.  L'anaiHans  are  slowci', 
perhaps,  t»i  reap  the  rich  harvest  lliat  follows  ct)-opera- 
tion  of  this  kind,  l)ut  trade  demands  it  and  it  is  just 
a  ipiestion  of  time  before  its  ])rinciples  will  be  univers- 
ally accepteil.  Manufacturers,  dealers,  builders,  in  the 
hundreds,  are  workinjj  under  disadvantages  because 
they  still  stick  to  the  l>ctty  idea  of  concealment  and 
mystery  re,q;ardino-  tluir  trade  affairs. 


Good  Roads  Influence  Spreading 

0\  I'.  1\  one  hundred  delej;ates  from  all  parts  of 
the  province  attended  a  convention  of  the  Nova 
."-^cotia  Good  Roads  Association  recently  held 
at  llalifa.x.  This  association  was  formed  in 
September,  and  the  executive  have  since  been  engaged 
in  drawing  up  a  ])lan  for  improving  the  main  roads 
of  the  province.  .\t  the  suggestion  of  the  executive, 
the  meeting  passed  a  series  of  resolutions  in  favor 
of  radically  changing  the  jjresent  system  of  maintain- 
ing and  impro\  ing  the  ])ublic  highways.  The  meeting 
suggested  the  a])])ointment  of  an  independent  com- 
mission with  full  authority  to  delineate,  maintain,  con- 
trol, and  improve  the  highways.  The  monies  required 
shi>uld  be  raised  by  means  of  an  annual  road  tax  of 
50  cents  on  the  $100  on  the  value  of  all  property  ad- 
jacent to  the  main  highway  ;  by  the  payment  by  the 
Provincial  Government  of  a  sum  equal  to  that  re- 
ceived from  the  road  tax;  and  by  contributions  from 
cities  and  towns. 

It  was  further  resolved  that  in  the  case  of  any 
municipality  desiring  any  permanent  improvement,  it 
should  notify  the  commission,  which  should  at  once 
proceed  with  the  work,  having  regard  to  the  materials 
available  and  the  necessity  of  the  traffic  as  might  seem 
to  it  best  adapted  for  the  purpose.  The  cost  of  this 
improvement  is  to  be  borne  by  the  province,  bonds 
being  issued  for  that  purpose ;  on  completion  of  the 
work  an  account  is  to  be  rendered  to  the  council, 
which  will  assess  upon  the  municipality  a  sum  to  be 
fixed  by  the  Commission  equal  to  one-third  of  the 
interest  and  sinking  fund  required  to  redeem  the  bonds 
at  maturity,  this  sum  to  be  paid  over  to  the  provincial 
treasurer  annually.  One-third  of  the  interest  and  sink- 
ing fund  is  to  be  paid  by  the  province  out  of  funds 
collected  as  license  and  registration  fees  on  automo- 
biles, and  the  remaining  one-third  is  to  be  contributed 
out  of  the  ordinary  revenues  of  the  province.  The 
highways  so  improved  are  to  be  maintained  by  the 
Commission.  The  Association  voted  in  favor  of  the 
abolition  of  highway  labor  and  the  substitution  of 
a  tax  in  cash. 

The  various  points  in  these  recommendations  were 
discussed  in  detail,  and  while  there  were  criticisms 
on  minor  points,  it  was  generally  agreed  that  the  re- 
commendations were  on  the  right  lines.  The  need  of 
educating  public  opinion  as  to  the  real  economy  of 
good  roads  was  emphasized,  but  it  was  also  pointed 
out  that  the  people  of  the  province  could  not  get  bet- 
ter roads  without  paying  for  them. 


In  accordance  with  a  resolution  asking  the  gov- 
ernment to  initiate  legislation  to  carry  out  the  re- 
commendation, a  deputation  waited  upon  the  Premier, 
who  was  presented  with  a  tag  with  the  slogan  "We 
want  good  roads,  and  we're  willing  to  pay  for  them." 
It  was  represented  to  the  Premier  that  there  was  a 
great  op])ortunity  to  improve  the  roads. 

The  Premier  replied  that  the  matter  of  finance  was 
the  chief  difficulty  of  the  government.  He  pointed 
out  the  obstacles  to  the  province  going  into  the  finan- 
cial markets  and  securing  money  under  present  con- 
ditions, but  said  the  government  would  be  pleased  to 
co-operate  by  aiding  from  ordinary  revenue  if  oppor- 
tunity arose. 

The  following  officers  of  the  association  were  elect- 
ed :  President,  Mr.  G.  Fred  Pearson,  Halifax ;  first  vice- 
president.  Major  W.  H.  Roach,  Windsor;  second  vice- 
l)resident,  Mr.  J.  S.  Whyte,  Glace  Bay ;  third  vice- 
president,  Mr.  W.  Churchill,  Brooklyn  ;  secretary-trea- 
surer, Mr.  Ralph  P.  Bell,  Halifax.  A  committee  re- 
presenting the  various  parts  of  the  province  was  also 
elected. 


True  Patriots 

OUR  New  York  contemporary.  Engineering  Re- 
cord, editorially  commends  the  patriotism  of 
the  Canadian  engineering  profession,  which  has 
not  been  lax  in  giving  up  its  members  for  the 
cause  for  which  we  are  fighting.    The  Engineering 
Record's  comment  follows  : — 

"Foreign  papers  bring  the  news  of  the  human  toll 
that  the  war  is  taking  from  the  engineering  profes- 
sion. The  English  papers  tell  the  story  in  almost  each 
issue,  as  did  the  German  technical  periodicals  during 
the  time  when  they  were  still  coming.  In  Canada,  like- 
wise, the  war  is  exacting  its  price.  Twenty-four  per- 
cent, of  the  membership  of  the  Canadian  Society  of 
Civil  Engineers  (which  has  3,200  members)  has  en- 
listed and  34  of  them  have  been  killed.  Surprisingly, 
too,  the  majority  of  those  who  have  enlisted  are  not 
juniors.  The  associate  members  in  khaki  outnumber 
the  junior  enlistment  2  to  1.  In  a  word,  the  engineers 
of  Canada  are  true  patriots.  In  the  great  trial  to  which 
the  Empire  is  being  subjected,  they  are  willingly  bear- 
ing their  part." 


A  Big  Turn-out  Wanted 

The  first  annual  report  of  the  Joint  Committee  of 
Technical  Organizations  will  be  presented  at  a  gen- 
eral meeting  of  engineers  and  technical  men  of  the 
province,  to  be  held  in  the  Chemistry  and  Mining 
Building  of  the  University  of  Toronto,  on  the  even- 
ing of  Friday,  March  30,  at  8  p.m.  A  large  attendance 
is  requested,  as  this  will  be  the  first  opportunity  for 
a  general  discussion  of  the  activities  and  the  future 
plans  of  this  organization.  Especially  it  is  hoped  that 
helpful  and  constructive  suggestions  will  be  forthcom- 
ing. Among  other  prcfminent  engineers  who  wnll  be 
present  and  address  the  meeting  there  will  be  John 
Murphy,  Ottawa,  R.  A.  Ross,  Montreal,  and  E.  P. 
Mathewson,  Toronto. 


Irish  &  Maulson,  insurance  brokers,  Montreal,  ad- 
vise that  on  and  after  Thursday,  March  15th,  their 
address  will  be  Nos.  801-2  Bank  of  Toronto  Building, 
corner  of  McGill  and  St.  James  Streets,  Montreal. 
Their  telephone  numbers,  Main  722)7  and  7238,  remain 
as  before. 
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Constructional  Details  of  Big  Aqueduct 

Third  Article  of  the  Series  Describes  Excavation  and  Backfill  Methods  on 
Contracts  30  and  3i — Almost  Exclusive  Use  of  Specialized  Machinery 

 By  Charles  J.  Bruce*   ~  


THIS  article  is  the  third  of  a  series  of  six  deal- 
ing with  the  construction  of  the  85-mile  con- 
crete aqueduct  of  the  Greater  Winnipeg  Water 
Supply.  The  first  article,  which  appeared  on 
February  28,  described  the  general  features  of  the 
work ;  the  second,  which  appeared  on  March  7,  des- 
cribed the  contractors'  organization,  while  this  article 
sets  forth  the  excavation  and  backfill  methods  on 


Fig.  1  -  Walking  dredge  used  on  contract  30.   Note  scraper-like  bucket. 

Contracts  30  and  31  (the  two  westerly  sections  of 
the  aqueduct).  This  article  may  well  be  read  in  con- 
junction with  the  fourth  one,  by  A.  C.  D.  Blanchard, 
Division  Engineer,  which  deals  with  the  excavation 
and  backfill  methods  in  Contracts  32,  33  and  34,  and 
which  will  appear  in  next  week's  issue. 

The  excavation  on  Contracts  30  and  31  varies  from 
a  cut  of  one  foot  at  mile  22  on  Contract  30,  to  18  feet 
at  mile  34,  on  Contract  31.  Contract  30,  called  the 
prairie  section,  extends  from  mile  13  to  33,  and  Con- 
tract 31  from  mile  33  to  51,  the  railroad  mileage  being 
used,  and  signifying  roughly,  the  distance  from  the 
terminal  reservoir  in  Winni])eg.  The  total  excavation 
yardage  on  Contract  30  is  some  311,000  cubic  yards, 
and  on  Contract  31,  some  300,000  yards.  The  general 
plan  of  excavation  followed  on  the  whole  work  is  the 
removal  of  the  earth  to  within  six  inches  of  the  bot- 
tom of  the  trench  by  machines  of  various  types,  and 
the  hand  trimming  of  the  remainder  to  the  exact  pay- 
ment lines  just  before  placing  the  concrete  for  the 
aqueduct  floor.  There  are  three  camps  on  each  con- 
tract, no  two  have  exactly  similar  conditions  as  to  soil, 
drainage  (;r  aqueduct  section,  so  each  camp  will  be 
treated  separately. 

Excavation  by  Walking  Dredge 
The  first  section  on  Contract  30  extends  from  mile 
13  to  17.  The  average  cut  is  9  feet  and  the  width  oi 
the  trench  bottom  on  the  payment  lines  is  10.6  feet. 
All  side  slo])cs  of  trench  excavation  on  both  contracts 
arc  one  foot  horizontal  to  three  feet  vertical.  The  dig- 
ging  machine  used  on  this  contract  is  a  "walking 
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dredge,"  so-called,  although  this  is  a  misnomer.  This 
machine  is  really  a  gasoline  shovel  with  a  walking 
attachment.  The  carrying  frame  is  26  x  35  feet.  On 
either  side  are  three  feet  or  wooden  paws,  the  end 
two  of  which  act  together.  While  the  machine  is  sup- 
ported on  the  outside  paws,  the  middle  one  is  lifted 
and  slides  along  the  frame  until  it  reaches  the  front 
paw.  Then  it  is  lowered  to  the  ground  and  acts  as 
a  support  for  the  entire  machine,  while  the  two  end 
paws  slide  along  the  ground  the  length  of  their  step. 
Then  the  operation  is  repeated.  In  the  accompanying- 
photograph,  the  machine  is  shown  resting  on  the  two 
pairs  of  end  paws,  and  the  middle  ones  are  about  to 
be  lowered  to  the  ground  to  support  the  machine. 
This  walking  dredge  can  "walk"  about  a  mile  in  ten 
hours;  under  good  conditions  it  can  move  1,500  yards 
of  earth  in  the  same  time. 

The  maximum  cut  for  the  machine  shown  in  the 
accompanying  photograph  is  16  feet,  and  the  extreme 
width  of  the  top  of  the  trench  which  it  can  take  out  is 
22  feet.  When  the  excavation  is  done,  the  machine  is 
turned  around  by  tying  down  the  feet  on  one  side, 
while  the  feet  on  the  other  walk  around  them,  and  it 
then  walks  back  to  the  beginning  of  the  uncovered  con- 
crete pipe.  All  the  excavated  earth  is  placed  on  one 
side  of  the  trench,  as  the  other  is  left  at  the  undis- 
turbed ground  level,  that  the  concrete  mixers  may 
travel  along  the  edge  of  the  trench.  In  Ijackfilling 
operations  the  walking  dredge  eats  its  way  through 
the  earth  pile  and  placing  it  on  top  of  the  pipe  solemn- 
ly waddles  on  to  the  end  of  the  excavated  material, 
there  to  resume  its  former  duties  of  excavating.  The 


Fig.  2 -Hand  trimming  trench  with  horse  and  slip  srraper.   Note  that 
scraper  is  used  for  the  removal  of  materials  trimmed  by  hand. 

motive  power  is  a  50  h.p.  gasoline  engine.  The  1- 
cubic  yard  shovel  is  luider  ]^crfcct  control,  and  the 
machine  can  take  out  a  ditcii  to  within  the  nearest 
tenth  of  a  foot  of  grade. 

Bottom  of  Trench  Hand  Trimmed 

CJwing  to  the  concave  shape  of  the  bottom  of  the 
trench  for  the  reception  of  the  invert  of  aqueduct  on 
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ihc  l)i>trict'>  work,  and  ti>  tlic  inipurtanco  of  keep 
illy:  the  bott>.>m  from  softoiiinii  by  water  W'lwg  on  it 
or  from  crackinj;  by  oxposmo  to  the  sun,  at  least  six 
inches  of  eartit  is  left  by  the  dii^-tjinj;-  niaehiiie  and 
hand  trimmed  inimediateiy  before  the  plaeinj;  of  tlu- 
eoncrete.  h'ij^ures  2  and  show  this  operation.  In 
Kitr.  2  the  methotl  of  takini;  this  hand-triniined  eartli 
from  the  trench  is  shown.  The  contractor  has"  an 
ordinary  scraper  workins;  on  a  tind)er  slide,  which  i.s 
pulled  out  of  the  trench  by  a  horse,  l-'i^-.  ^  .shows  the 
irimnted  bottom  of  the  trench  with  tlie  inxert  "pro 
files"  or  end  forms  set  I'm  the  rcccplimi  <a  concrete. 

'rhe  first  f»)ur  feet  of  backlill  aboxc  llu'  bottom  of 
the  trench  work  is  solidly  ])acUed  Ijcfmc  the  machine 
places  the  remainder  of  the  earth  coverini^.  On  Camj) 
No.  1  this  packed  l)ackrdlin,<;-  is  jjlaced  in  ()-inch  layers 
tamped  by  hand.  The  specifications  call  for  a  depth 
i»f  ()  feet  of  consolidated  earth  on  top  of  the  acpiednct 
on  camp  1,  so  the  contractor  is  ])!acinL;  7,5  feet  of 
lot»se  earth,  which  he  estimates  In  l)e  snfticient  to 
take  care  of  all  settlenicni. 

The  trench  excavation  at  Camp  No.  2,  Contract  30, 
is  to  receive  the  largest  section  of  acpiednct  on  Con- 


Kig.  .J    Trench  trimmed  for  pioneer  pads  at  Mile  17. 


tracts  30  or  31.  viz.:  7  ft.  4^  in.  high  by  8  ft.  9  in. 
wide,  inside  measurement,  and  extends  from  mile  17 
to  mile  23.4.  The  trench  is  14  ft.  8  ins.  wide  at  the 
bottom.  The  cut  is  shallow,  ranging  from  1  foot  to 
4  feet  6  inches.  The  excavation  at  this  camp  is  be- 
ing taken  out  by  a  smaller  walking  dredge  than  that 
described  above,  the  one  in  use  at  Camp  No.  1.  All 
the  excavation  is  placed  on  the  north  side  of  the 
trench,  and  the  concrete  mixers  work  on  the  south 
side.  On  account  of  the  shallow  cut  at  this  camp  the 
walking  dredge  is  able  to  excavate  faster  than  concrete 
can  be  placed.  This  enables  the  machine  to  return 
to  place  the  backfilling  material  on  the  aqueduct. 
The  (|uantities  from  excavation  are  not  sufficient  to 
complete  the  backfill,  which  must  be  four  feet  deep 
on  top  of  the  aqueduct  after  consolidation,  so  the  bal- 
ance is  placed  with  a  dragline,  borrowing  on  the 
south  side  of  the  trench.  The  packed  backfill  at  this 
camp  is  placed  with  horses  and  scrapers  and  this 
tamps  it  into  a  solid  unyielding  mass.  Fig.  4  shows 
this  method.  Each  -team  travels  90  feet  along  the  pipe 
for  every  scraper  full  of  earth  which  is  dumped, 
walking  upon  the  material  previously  so  placed,  so 
that  the  very  best  results  are  obtained.    Fig.  5  shows 
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the  packed  backlill  in  ])lace  ready  for  the  machine  to 
comi)lete  it. 

Extra  Backfill  to  Take  Care  of  Settlement 

The  contractors  on  Camp  No.  2  are  placing  two 
extra  feet  of  earth  on  top  of  the  acjueduct  to  take  care 
of  the  settlemcnl  here.    'J'his  amount  is  probably  in 


Fig.  4 -Placing  packed  backfill  at  Mile  21  with  scrapers  and  tesirs. 

excess  of  the  required  quantity,  but  the  contractor  pre- 
fers to  place  more  than  the  exact  quantity  necessary 
rather  than  to  run  the  risk  of  having  to  go  over  the 
work  again.  The  shrinkage  at  this  camp  will  be  more 
lhan  at  any  other,  owing  to  the  height  of  the  backfill 
above  the  ground  level  on  account  of  the  shallowness 
of  the  cut  and  the  size  of  the  aqueduct. 

The  aqueduct  being  built  at  Camp  No.  3  is  on 
the  steepest  slope  encountered  anywhere  on  the  eighty- 
five  mile  profile,  viz.:  1,537  feet  per  1,000;  consequent- 
ly it  is  the  smallest  in  interior  section,  5  ft.  4^  ins. 
high  by  6  ft.  4%  ins.  wide.    The  trench  is  11.8  feet 
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Fig.  5— Arch  section  of  the  concrete  aqueduct  with  packed  backfill 
in  place,  Mile  23. 

wide  at  the  bottom.    This  contract  section  extends 
from  mile  23.4  to  mile  32.6,  9.2  miles. 

The  method  of  excavation  and  backfill  used  here  is 
similar  to  that  on  Camp  No.  1,  a  walking  dredge  be- 
ing used.    The  packed  backfill  is  placed  by  hand  and  j 
is  tamped  by  leading  horses  over  it,  as  shown  in  the  ! 
accompanying  photo.  Fig.  6. 

Camp  No.  3  is  the  only  opening  on  Contract  30 
which  has  been  troubled  with  water  in  the  trench,  i 
All  concrete  must  be  laid  in  the  dry  on  this  work.  ' 
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Tlic  i^c'iicral  practice  is  to  la_\-  a  woudcii  Ijux  drain, 
inside  nieasurenienl  O  in.  by  <>  in.,  two  inches  lielnw 
the  j^rade  nf  the  trencli.  This  drain  is  packed  ardund 
with  coarse  i;ravel,  and  carries  the  ground  water  to 
a  sump  outside  the  trench,  whence  it  is  pumped  into 
surface  drains  1)\  pumps  of  ^•arying■  size,  accorchng  to 
the  waterHow. 

Shovel  on  Rails  Spans  Trench 

The  excavating  and  backfilling  equipment  of  the 
contractor  on  Contract  ol  differs  r.adically  from  that 
in  use  on  Contract  M).  the  uViiciuitous  dragline  being 
the  only  machine  common  to  both  jol)s.  .Vs  on  the 
prairie  section,  there  are  three  openings,  each  building 
a  different  sized  a(|ueduct.  Camp  No.  1  takes  care  of 
the  a(|ueduct  from  mile  32. f)  to  mile  39.4.    The  aque- 


Fig.  6  -Packing  the  hand  placed  backfill  by  horses.     Four  feet  of  this  backfill 
is  placed  at  haunches  of  the  arches  before  the  machine  rlaced 
backfill  is  put  over  the  aqueduct. 

duct  here  is  K  ft.  3.V4  ins.  wide  by  7  ft.  higli,  inside 
measurement,  and  the  bottom  widtli  of  the  trenches  is 
14.1  feet.  hOr  excavation  on  this  work  the.  contractor 
has  use<l  hitherto  ^-yard  Thew  automatic  shovels  and 
a  dragline.  The  material  to  be  excavated  here  is  very 
different  from  that  (mi  the  ])rairie  section.  There  it 
is  almost  win  illy  loam  and  clay,  with  \  cry  few  stones. 
On  this  opening,  however,  there  is  ;i  thin  layer  of 
loam  above  gra\-elly  pan.  The  maxinnnn  cut  here 
(luring  1916  was  IS  feet.  The  dragline  takes  the  hrst 
seven  feet,  as  shown  in  I'ig.  7.    A  shovel,  operating  on 


Fig.  7— Drag  line  excavating  first  seven  feet  of  IS  foot  cul  at  tamp  1, 
Division  31. 


the  floor  of  the  trench  takes  out  another  seven  feet, 
and  the  second  shovel,  mounted  on  a  framework  which 
spanned  the  trench  and  run  on  r.iils  on  either  side, 
excavates  to  grade.  This  arrangement  is  shown  in 
h'igures  8  and  9.  Fig.  <S  shows  the  tun  steam  shovels, 
one  mounted  on  the  framework  spanning-  the  trench, 
and  the  other  in  the  trench  itself.  Fig.  9  shows  the 
upi)er  shovel  in  difficulties  owing  to  the  boulder  clay 
in  wdiich  it  is  working. 

At  Camp  No.  2,  the  aqueduct  crosses  the  valley 
of  the  Brokenhead  River  in  a  dei)ressed  siphon  14,000 
feet  long.  The  pipe  is  circular,  7  ft.  (>  ins.  inside  diam- 
eter, of  reinforced  concrete.  When  construction  began 
three  years  ago,  the  Brokenhead  was  a  sluggish  stream 
about  fifty  feet  wide  and  eight  feet  deep  at  the  cross- 
ing of  the  ariuednct  centre  line,  meandering  slowly 
through  a  wide  marshy  intervale.  Two  years  ago,  the 
District  dredged  a  straight  course  through  the  marshes 
for  three  miles  below  the  acjueduct  crossing.  This 
transformed  the  erstwhile  eight-foot  river  into  a  brook 
a  few  feet  across,  and  this  winter  the  contractor  work- 
ing at  the  crossing  cann(it  get  enough  water  to  supply 
his  steam  shovel,  aiul  h;l^  been  forced  to  drill  a  well 
at  that  point.  This  lack  of  water  is  not  all  due  to 
drainage.  All  the  surface  water  in  the  swamps  has 
been  sealed  by  frost.  The  work  on  either  side  of  the 
river  at  this  camp  has  been  done  by  teams  and  hand 
work,  l)ut  in  tiie  river  bed,  the- contractor  is  using 
one  of  his  -)/8-yard  shovels.  The  material  throughout 
this  opening  is  a  firm  grey  clay,  underlying  one  or 
two  feet  of  black  loam  or  peat.  The  maximum  cut  is 
fourteen  feet.  At  this  opening  the  contractors  were 
troubled  much  with  surface  water  in  the  excavation, 
and  constantly  used  a  battery  of  2'/2  in.  submerged 
centrifugal  and  double  diaphragm  punq)s.  At  some 
l)oints  the  surface  water  drainage  into  the  excavation 
exceeded  10,000  gallons  an  honr. 

Surface  Water  Gives  Trouble 

At  Camp  No.  3  has  hitherto  been  the  most  easterly 
opening  of  Contract  ,31,  and  this  comprises  the  aque- 
duct between  miles  42.1  and  50.3,  8.2  miles.  The 
maximum  cut  here  is  8.5  feet.  The  concrete  struc- 
ture here  is  6  ft.  2%  ins.  b}-  7  ft.  4  ins.  wide,  and  the 
trench  is  13  feet  wide  on  the  bottom.  The  material 
excavated  here  is  2  to  3  feet  of  peat  overlying  yellow- 
clay.  Surface  water  is  more  troublesome  than  at  any- 
other  camp  on  Contract  30  or  31,  and  is  cared  for  by 
a  variety  of  pumps,  4  in.  centrifugal,  2jX  in.  submerged 


Fig.  fi  — Five-eighth  yard  Thew  shovels  excavatin.ti  in  tandem  in  18-foot 
cut.  Camp  1,  Division  31, 
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centrifugal  pumps,  tlmible  iliapliragm  pumps  having  a 
capacity  of  3,500  gals,  per  hour,  and  single  diaphragm 
puujps  of  half  this  capacity.  All  pumps  on  this  work, 
with  the  exception  of  the  4-in.  centrifugal,  which  is 
steam  ilriveu,  use  gasoline  engines  as  their  motive 
power.  The  excavating  machine  at  this  camp  is  a  ^'^-yd. 
Thew  automatic  shovel.  Some  backfill  work  was  done 
by  a  home-made  dragline,  converted  into  such  from  a 
stiff-leg  derrick  used  the  previous  year  to  handle  the 
concrete  aggregate.  In  addition  to  this  an  Ohio  clam 
shell  on  a  Browning  crane  was  used  for  the  same  pur- 
pose. 

Over  a  mile  of  the  1916  work  on  this  camp  lay 
across  a  large  marsh,  where  the  grade  of  the  bottom 
of  the  trench  lay  in  material  which  did  not  give  a 
sufficientlv  firm  foundation.    In  order  to  furnish  a  good 


Fig.  9  — Five-eighth  cu.  yard  Thew  shovel  in  difficult 
boulder  clay  at  Camp  1,  Division  31. 

bearing  surface,  this  was  excavated  below  grade,  and 
refilled  w\th  fine  gravel  thrown  into  water  at  a  height 
of  two  feet  above  grade.  The  water  was  drawn  ofif 
downward  and  the  foundation  fill  excavated  by  hand  to 
grade.  This  method  gives  a  first  class  bearing  sur- 
face, the  gravel  being  so  compacted  by  the  passage  of 
the  water  through  it,  as  to  make  it  necessary  to  use 
a  pick  when  excavating  it. 

Owing  to  various  delays  on  Contract  31  during  the 
seasons  of  1915  and  1916,  the  contractors  are  far  be- 
hind the  schedule  of  progress,  so  in  1917  they  are  put- 
ting in  two  new  camps.  This  will  nearly  double  their 
equipment  at  present  on  the  job,  and  will  l)e  sufficient 
to  permit  the  finishing  of  their  work  by  the  end  of 
August,  1918,  which  is  the  date  set  for  the  completion 
of  the  aqueduct. 

Mr.  R.  O.  Wynne-Roberts  has  been  appointed  con- 
sulting engineer  to  the  Water  and  Light  Commission- 
ers of  Sault  Ste.  Marie  to  report  on  several  water 
schemes  for  that  city.  The  first-  installment  will  be 
about  5,000,000  gallons  per  day. 


Mutual  Elevator,  Ft.  William 

Capacity   500,000   Bushels  —  Tallest  Existing 
Working-house  of  its  Kind  —  Special 
Methods  of  Building  Storage  Bins 

Tl  I  I-',  lirst  problem  confronting  a  company  desir- 
ous of  building  a  grain  elevator  is  the  question 
of  location,  assuming  that  their  finance  and  ar- 
rangement for  a  feeding  connection  or  source 
of  supply  for  the  elevator  have  been  satisfactorily 
worked  out.  It  is  highly  important  that  such  a  posi- 
tion I)e  secured,  that  overhead  charges  may  be  cut 
to  a  minimum,  for  the  grain  business  is  very  competi- 
tive, and  an  elevator  company  making  their  plans  for 
a  successful  venture  do  not  dare  assume  any  voluntary 
handicap.  If  it  is  decided  to  build  at  the  head  of  the 
lakes  and  engage  in  either  private  grain  merchandis- 
ing or  terminal  elevator  business,  a  site  on  the  water- 
front is  imperative.  A  house  built  inland  can  ship  east 
only  by  car  or  else  pay  toll  to  a  competitor  for  transfer  i 
to  boats  and  to  the  railroad  for  switching.  For  even 
a  small  private  business  these  two  items  will  amount 
to  from  $15,000  to  $25,000  a  year.  Capitalizing  this 
charge  makes  any  water-front  site  cheap  as  compared 
to  an  interior  location. 

Selection  of  Site 

At  the  head  of  the  lakes  the  selection  of  a  site  also 
depends  on  which  railway  the  operator  wishes  to  use, 
and  this,  in  turn,  depends  on  his  business  programme. 
Our  largest  elevators  are  built  in  such  locations  that 
they  are  served  by  one  railroad  only,  but  these  ele- 
vators are  terminals,  and  were  designed  to  serve  the 
i.;rain  trade  originating  on  the  respective  railroads. 

The  Mutual  Elevator  Company,  having  in  mind 
these  things,  selected  a  site  served  by  an  industrial 
spur  which  connects  with  all  three  Canadian  railways 
free  of  switching  charges,  and  their  property  fronts  on 
the  Kaministiquia  River  for  dockage  and  shipment  by 
lake  steamers. 

The  plant  was  designed  to  receive,  clean,  dry,  store, 
or  ship  grain  by  cars  or  boats.  It  is  a  thoroughly  up 
to  date,  fast-handling  elevator,  designed  for  a  private 
grain  business,  but  could  easily  be  converted  for  ter- 
minal business. 

The  elevation  of  base  of  rail  is  approximately  40 
feet  above  the  river.  Work  house  and  storage  have 
pile  foundations  and  foundation  mattresses  of  rein- 
forced concrete  over  the  whole  area.  The  piles  were 
not  driven  to  rock,  as  that  depth  is  beyond  the  length 
of  timber  in  the  district  and  the  driving  equipment,  but 
so  carefully  were  the  pile  loads  computed  and  the  piles 
spaced  that  there  is  not  a  hairline  check  from  settle- 
ment, and  the  plant  has  been  loaded  to  capacity  and 
emptied  several  times. 

Wood  Used  in  Construction 

The  working  house,  42  ft.  x  56  ft.  in  plan  by  172  ft. 
high,  is  built  of  wood,  covered  with  corrugated  galvan- 
ized iron,  and  is  the  tallest  house  of  that  type  in  exist- 
ence. It  is,  however,  so  carefully  designed  and  erected 
and  so  fully  stayed  and  braced  that  it  has  all  the  rigid- 
ity of  a  fireproof  house,  and,  due  to  its  exceptional 
height,  has  great  flexibility  of  operation.'  Wood  was 
chosen  for  a  building  medium  only  to  save  time  of  con- 
struction. 

Cars  are  received  over  four  tracks,  and  there  is  a 
fifth  track  as  part  of  the  system  for  the  expeditious 
handling  of  empties.  Thirty  loads  may  be  placed  at 
one  time,  and  are  unloaded  by  four  automatic  power 
shovels  into  four  pits,  each  of  carload  capacity.  The 
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four  pits  discharge  their  grain  to  a  36-in.  conveyor 
belt,  carrying  grain  to  the  receiving  elevator  leg.  Each 
pit  is  closed  by  a  valve  over  the  belt,  and  this  valve- 
operating  lever  is  part  of  an  ingenious  contrivance 
which  allows  only  one  valve  to  open  at  a  time,  and  so 
automatically  and  positively  prevents  the  mixing  of 
grain  in  the  process  of  receiving.  The  receiving  leg, 
capable  of  handling  grain  at  the  rate  of  15,000  bushels 
per  hour,  may  also  be  used  as  a  shipping  leg.  It  lifts 
its  grain  170  ft.  and  discharges  to  a  2,06o  bushel  gar- 
ner over  a  1,600  bushel  scale.  The  scale  is  of  the  latest 
improved  type  and  very  sensitive."  The  scale  beam  and 
counterpoise  is  "type  registering"  ;  the  weight  of  each 
draft  is  mechanically  registered  on  a  ticket,  which  is 


be  discharged  to  the  shipping  legs  and  sent  to  the  oats 
bin.  In  the  cupola  on  the  distributing  floor  is  a  No.  7 
48-in.  Richardson  cleaning  machine  for  fine  work  on 
wheat  and  oats  separation,  and  a  No.  5  Fosston  separ- 
ator for  special  cleaning.  Each  of  these  machines  is 
served  by  a  garner  above  the  machine,  and  each  is 
separately  driven  by  motor. 

In  addition  to  the  legs  mentioned  above  there  are 
two  large  shippers,  each  capable  of  elevating  15,000 
bushels  per  hour  under  average  operating  conditions. 
There  is  only  one  size  of  bucket  used  throughout  the 
plant,  7^  X  7^  x  14  in.  Rialto  pattern ;  this  does  away 
with  the  necessity  of  stocking  great  numbers  and 
sizes  for  purposes  of  repairs.    There  are  two  lines  of 


A  500,000  bushel  grain  elevator  at  Fort  William,  Ont. 


checked  by  two  men  (one  a  government  inspector),  so 
that  chance  of  error  is  practically  eliminated.  The 
grain,  having  been  weighed,  is  discharged  from  the 
scale  hopper  to  any  bin  in  the  work  house  direct  with- 
out transfer.  There  are  50  bins  in  the  work  house, 
each  of  2,000  bushel  or  more  capacity.  It  may,  how- 
ever, be  sent  to  any  bin  in  the  storage  (described  be- 
low), if  desired,  or  it  may  be  shipped  direct  to  boat  or 
bv  cars  or  spouted  to  the  dryer  bins. 

Work  House  Machinery 

In  the  first  storey  of  the  witrk  house  are  four  No.  10 
Monitor  receiving  separators.  These  are  driven  by  in- 
dividual motors  in  batteries  of  two,  and  are  served  by 
the  work  house  bins  over  them.  These  cleaning  ma- 
chines discharge  their  cleaned  grain  to  cleaner  legs, 
one  for  each  battery,  their  screenings  to  a  screenings 
leg,  and  oats  of¥  of  each  battery  is  collected  in  a  bin  in 
the  basement  below.   At  the  end  of  a  run  the  oats  mav 


buckets  on  the  receiving  and  shipping  legs  and  one 
line  on  the  cleaning  and  screenings  legs.  An  elevating 
rate  of  20,000  bushels  per  hour  has  been  maintained 
for  short  periods  on  the  shipping  legs.  The  cleaning 
legs  discharge  their  grain  to  either  a  telescope  spout 
for  distribution  or  to  a  shipping  scale  if  it  is  desired  to 
ship  direct  from  cleaners.  -  All  leg  drives  are  individual 
motors  to  countershaft  by  Morse  silent  chain  drives 
and  from  countershaft  to  head  by  rope.  Steel  plate 
clutches  of  stand-still  type  are  provided  on  these  coun- 
tershafts to  assist  in  pulling  the  leg  through  the  choke. 

Storage  House 

The  storage  house  is  located  between  the  work  house 
and  the  river.  It  is  absolutely  fireproof,  and  is  shut  ofif 
efifectively  from  the  work  house  by  fire  doors.  It  con- 
sists of  sixteen  circular  tanks  86  ft.  high  by  20  ft.  in 
diameter,  nine  interstice  bins  and  three  shipping  bins, 
the  storage  having  a  total  capacity  of  over  400,000 
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bushels.  Storayc  tanks  wcix-  Imill  \>\  nio\iiii;  iuiin> 
opcratcil  by  jacks  nl  a  lu-w  ami  ctluicni  ik'>ij4ii  iK- 
\clopfil  bv  thi'  oonlracti^rs  (^paU-nts  applied  fori.  I  Ik' 
I'ourini;  i>l  tlic  tank  walls  was  a  (.oiuinuous  i)])ciatinn 
iioui  start  tt)  tinish,  an  axcra.yc  raise  dI"  ()  ft.  per  (la\ 
licinjn  made,  fho  smontli,  (k'lise,  tank  walls  ri^nltiui^ 
from  this  improved  nielluid  well  re|)a\  tlie  small  aiMi 
tional  trouble  aiul  expense. 

'I'bere  are  tliree  belts  under  llu-  storage  and  three 
"\  er  the  tanks,  in  a  concrete  cupola.  I'.acli  hell  in  the 
cupola  extends  to  the  work  lutuse  bin  lloor  over  a  steel 
convevt>r  bridv^e,  and  each  has  a  self-propelliu^,  iwo- 
pidlev.  two-way  tripper  of  uji-to-date  design,  and  heavy 
enouiih  to  stay  wliere  it  is  clami)ed. 

.^liippini;'  to  boat  i-  dune  o\er  three  hrlt-^  to  three 
l»oat-loadiny  s|)onts.  (irain  to  he  shipped  ma\  he 
wci.i^hed  up  a  few  hours  ahead  in  any  bin  in  the  stor- 
a.ue  and  shipped  to  boats  bv  re\  ersin<;  the  direction  of 
the  belts  under  the  storat;e,  which  deliver  their  i^rain, 
imder  these  conditions,  to  the  three  belts  to  the  boat 
spouts.  '1  he  more  usual  course,  however,  is  to  ship 
liireci  from  the  scales  to  boat.  o\  er  the  cuiJc'da  belts, 
mto  the  tiiree  special  shipping  bins,  which,  in  turn. 
Iced  the  belts  to  boats. 

Dryer  Plant  Under  Construction 

A  modern,  lireproof  dryer  plant  i^  under  construc- 
tion. This  plant  will  extract  per  cent,  of  excess 
moisture  from  2M  bushels  of  .<;rain  i)er  hour.  C]rain 
mav  be  sent  direct  to  dryer  from  the  receiving  leg',  the 
two  garners  for  the  dryer  having  a  capacity  of  one  car 
each.  From  this  point  the  dryer  plant  handles  its  grain 
independent  of  the  work  house,  the  dried  grain  being 
elevated  by  a  special  leg  and  put  over  work  house 
cleaner.s  or  sent  to  storage.  .Steam  for  the  dryer  coils 
is  generated  by  a  55  h.p.  boiler,  and  the  designers  have 
paid  paiticular  attention  to  the  laying  out  of  the  steam 
iii.es  and  the  introduction  of  the  proper  steam  special- 
ae?  to  make  this  part  of  the  plant  economical  and  free 
from  the  trouble  which  so  often  develops  in  connection 
with  drver  plans  constructed  under  indifterent  super- 
vision. 

I'ower  for  the  elevator  plant  is  received  at  23,000 
volts  and  transformed  to  5.30  volts  for  i)owcr  and  220 
for  lights.  The  Mutual  Elevator  Company  have  their 
own  hreproof  sub-station  house  and  equipinent  of 
transformers,  switchboards,  meters,  syncronous  con- 
denser, etc.,  all  tending  to  perfect  their  power  condi- 
tions, and  forms  a  worthy  unit  in  the  elevator,  the 
whole  a  crtusistent  and  well-de\  eloped  plant. 

Work  Finished  to  Schedule 

Work  was  actually  started  in  the  field  bv  the  con- 
tractor.s — Fegles-Bellows  ICngineering  Company,  Ltd. 
— about  April  1,  1916,  and,  regardless  of  most  adverse 
commercial  conditions  in  Canada,  the  contractors  were 
able  to  redeem  their  promise  to  the  owners  and  take  in 
grain  according  to  schedule,  Sept.  15,  1916. 

W'e  are  indebted  for  this  description  of  the  Mutual 
FJevator  to  Mr.  G.  R.  Duncan,  of  ('•.  R.  Duncan  &  Co., 
real  estate  dealers,  who  specialize  on  industrial  pro- 
perty. 


Heatty  Brothers,  Fergus,  Ont.;  have  issued  a  very 
valuable  booklet  giving  directions  for  making  a  model 
stable  with  BT  equipment.  The  illustrations  and 
drawings  are  particularly  clear  and  detailed,  and  the 
instructions  are  A'ery  complete.  General  directions  are 
given  for  carrying  on  every  part  of  the  work.  This 
firm  also  manufacture  fittings  of  every  kind  for  the 
barn  and  stable,  as  well  as  a  great  variety  of  tools  and 
machinery  required  around  the  grain  or  dairy  farm. 


A  System  of  Provincial  Highways  Provided 
in  New  Ontario  Act 

A HI  \A.  has  been  introduced  in  the  (Jntario  Legis- 
lature by  Hon.  Finlay  Macdiarniid,  Minister 
of  Public  Works,  providing  for  a  system  of 
prt)vincial  highways  from  the  southwest  bound- 
ary of  Ontario  to  the  boundary  line  between  Ontario 
and  Ouebec.  The  roads  assumed  by  the  province,  under 
this  legislation,  shall  be  under  the  control  of  the  De- 
j)artment  of  Public  Highways.  They  are  first  to  be 
designated  by  the  Lieutenant-Governoi;  in  Council, 
after  which  the  Minister  of  Public  Works  and  High- 
ways may  deposit  a  plan  in  the  proper  registry  office 
and  give  notice  of  the  date  upon  which  the  roads  will 
pass  to  the  control  of  the  department.  In  rviral  dis- 
tricts the  municipalities  will  pay  30  per  cent,  of  the 
cost  and  maintenance  and  the  provincial  government 
70  ])er  cent.  In  areas  adjacent  to  the  cities,  designated 
as  "Provincial  suburban,"  the  city  and  local  rhuni- 
cipalities  will  pay  30  per  cent,  each  and  the  govern- 
ment will  assume  the  remaining  40  per  cent.  The  de- 
])artment  will  transmit  annually  to  each  municipality 
a  statement  showing  the  expenditure  and  the  amount 
due  by  each  municipality  to  the  province,  which  shall 
be  payable  to  the  province  within  six  months  from  the 
date  of  notification.  In  certain  cases  where  the  work 
is  continuous  between  municipalities  or  is  on  the 
boundary  line,  the  expenditure  may  be  apportioned  by 
the  engineer  of  the  department.  In  the  case  of  bridges 
having  a  clear  span  of  twenty  feet  or  more,  the  muni- 
cipality will  be  required  to  pay  60  per  cent,  of  that 
])art  of  the  cost  of  construction  or  improvement  which 
would  have  been  expended  by  the  municipal  corpora- 
tion for  local  purposes,  the  remainder  to  be  borne  by 
the  province.  After  construction,  the  maintenance  of 
the  l)ridge  will  be  in  the  same  proportion  as  the  re- 
mainder of  the  highway.  Provision  is  made  for  vari- 
ous details  such  as  electric  or  street  railways,  trees 
growing  on  the  highway ;  the  location  of  fences  and 
buildings;  telephone,  telegraph  and  electric  light  or 
power  lines  ;  the  survey  of  roads  ;  the  construction  of 
sidewalks  by  interested  municipalities ;  and  the  regu- 
lation of  traffic.  Any  point  of  dispute  as  to  assess- 
ment shall  be  referred  to  the  Ontario  Railway  and 
Municipal  Board. 


Conditions  at  the  Front 

Major  T.  E.  Powers,  O.C.  Signal  Training  Depot, 
addressed  the  Ottawa  Branch  of  the  Canadian  Society 
of  Civil  Engineers  on  March  9  in  the  Drill  Hall,  No. 
3  Field  Company's  quarters.  The  subject  of  the  ad- 
dress was,  "Conditions  at  the  Front,  with  Special  Re- 
ference to  Front  Line  Communications."  Major  J.  A. 
McKenna,  O.C.  Third  Field  Company,  welcomed  the 
guests.  V 


Ottawa  Branch,  G.  S.  G.  E. 

The  Ottawa  Branch  of  the  Canadian  Societj-  of 
Civil  Engineers  held  the  second  meeting  of  the  year 
on  March  15  in  the  Carnegie  Library.  The  speaker 
was  Mr.  C.  R.  Coultee,  engineer-in-charge,  Ottawa 
River  .Storage,  who  spoke  on  Ottawa  and  St.  Lawrence 
River  regulation,  discussing  the  regulation  and  con- 
centration of  their  rapids  into  abrupt  falls  for  power 
j)urposes. 
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Organized  Industry  Essential  for  Prosperity 

of  Large  Cities 

 '  By  J.  Ainey*  :  '  


PERMIT  mc,  before  proceedin,^',  to  congraUilatc 
this  Jhiilders'  ExcliauLje  for  its  perscx  eraiice  in 
keepin,i,r  abve  an  ort^anization  of  lna^te^  builders 
and  dealers  in  bnildins^-  material  all  through  the 
depression  caused  1)\  the  war;  and  _you  deserve  the 
more  praise  considerin<4-  that  this  stagnation  in  busi- 
ness was  aggravated  l)y  following  a  building  and  real 
estate  boom,  which  always  works  disastrously  on  an\ 
community. 

As  the  title  of  my  remarks  suggests,  and  in  an>\\  ei 
to  your  kind  invitation,  1  desire  to  avail  myself  of  this 
opportunity  of  s])eaking  of  matters  bearing  on  the 
organization  of  men  engaged  in  different  industries. 

My  remarks  will,  I  believe,  show  that  a  community 
cannot  thrive  on  this  continent  without  organization, 
both  from  a  continental  and  from  an  economic  ixiint  of 
view;  and,  further,  1  wish  to  make  a  few  remarks  on 
the  influence  organization,  or  the  lack  of  it,  has  on  the 
municipal  life  of  a  cit}-. 

I  take  it  for  granted  that  }  ou  will  admit,  with  mc, 
Montreal  is  not  a  banner  city  as  far  as  organization  is 
concerned.  I  concede  business  men  are  organized.  We 
have  our  Board  of  Trade,  Chamber  of  Commerce,  Man- 
ufacturers" Association,  Builders'  Exchange,  etc.  The 
missing  link  in  our  chain  of  organization  is  the  worker. 
Our  laboring  men  have  not,  as  in  other,  cities,  formed 
permanent  associations  of  well-informed,  energetic 
members,  whose  collective  effort  tends  to  make  the 
labor  movement  a  factor  for  good  in  all  the  different 
phases  of  modern  municipal  life. 

Although  our  labor  mox  ement  is  not  what  it  should 
be,  considering  the  importance  of  our  metropolis  as  a 
financial  and  industrial  centre,  it  would  be  a  serious  in- 
justice if  no  mention  were  made  of  the  part  taken  in 
the  last  five  years  by  the  Trades  and  Labor  Council  of 
Montreal  and  its  affiliated  unions  in  securing  provincial 
legislation  tending  to  ameliorate  the  conditions  of  the 
toilers  and  in  its  co-operation  with  other  public  bodies 
in  all  the  attempts  that  have  been  made  do  improve  our 
municipal  government.  But  how  much  could  be  ac- 
com])lished  if  all  the  workers  in  our  principal  industries 
were  organized  in  well-directed  associations,  where 
employers  an.d  employees  would  work  harmoniously  to 
make  our  city  retain  its  supremacy  as  a  real  metropplis 
in  all  its  activities?  We  certainly  would  not  notice,  as 
we  do  now,  and  have  for  the  last  fi\'c  years,  contracts 
for  the  erection  of  first-class  buildings  given  to  Ameri- 
can firms.  Why  should  men  from  the  United  States 
come  here  and  l)e  permitted  to  capture  work  that 
should  be  executed  by  home  talent? 

The  explanati(jn  of  this  state  of  affairs  lies  in  the 
fact  that  our  wealthy  neighbors  to  the  south  of  us  liave 
attracted  hy  different 'business  methods  the  sturdy  sons 
of  Canada  and  other  ccnuitries  to  their  cities  antl  towns, 
by  offering  better  conditions  of  work,  under  the  form  of 
better  pay  and  shorter  working  days.  This  is  the  main 
rea.son  for  Canada  losing  lumdreds  of  thousands  of  her 
sons  from  the  rural  districts,  as  well  a^  from  tlu'  large 
centres  of  population. 

We  not  only  lose  oui'  own  y(nnig  C  anadians,  !)ut 
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the  immigrants  brougiit  here  at  some  expense  by  the 
government  leave  us  to  become  citizens  of  the  Ameri- 
can republic. 

it  is  not  the  purpose  of  my  remarks  to  dwell  on 
these  causes.  I  wish  to  speak  of  the  local  conditions 
only.  I  will,  however,  risk  this  opinion:  It  is  a  fallacy 
to  attempt  to  develop  a  new  country  like  Canada  on 
cheap  labor,  when  our  powerful  American  competitors 
I'ollow  the  opposite  policy,  and  so  attract  the  best 
mechanics  of  all  countries. 

r  have  stated  that,  from  a  continental  jjoint  of  view, 
it  was  impossible  for  a  cit}  to  prosper  unless  industries 
were  organized,  ^^'hat  1  mean  is  this,  and  in  the  first 
place  I  limit  my  observations  to  Montreal  and  1;he  Con- 
tinent of  North  America.  The  cost  of  living  is  as  high 
in  Montreal  as  in  any  large  city  in  Canada  or  in  the 
United  States.  I  will  say  figures  compiled  by  a  mem- 
ber of  Parliament  of  Canada  prove  that  it  costs  less  to 
live  in  Boston  or  Chicago  than  in  Montreal.  This  is 
easily  explained.  Commodities  are  controlled  by  trusts 
and  combines,  whose  influence  and  power  extend  all 
over  the  two  countries.  We  have  a  few  Canadian 
aggregations  of  business  men  who  have  a  complete 
control  over  certain  products.  Canadian  consumers 
pay  as  high  a  price  for  these  goods  as  our  American 
friends,  for  the  simple  rea.son  that  our  protective  tariff 
excludes  some  American  products  from  coming  into 
this  country,  and  our  manufacturers  of  the  same  pro- 
ducts can,  therefore,  make  very  substantial  profits. 

I  make  this  statement  to  demonstrate  that  my  con- 
tention is  correct.  The  cost  of  li\ing  here  is  on  the 
same  level  as  in  the  United  States. 

What  is  the  average  income  of  Montreal  working- 
men,  who  form  SO  per  cent,  of  the  consuming  public? 
A  statement  including  figures  is  not  necessary.  As 
employers  of  labor,  you  are  familiar  with  the  wages 
paid,  and  I  presume  you  will  not  dispute  the  fact  that 
wages  are  lower  in  this  city  than  in  any  other  city  on 
this  continent.  This  can  be  verified  by  consulting  the 
list  ])ublished  annually  by  E.  M.  Craig,'^ secretary  o"f  the 
I'-uilders'  Association,  Chicago.  A  mere  glance  at  those 
figures  will  convince  one  immediately. 

Considering  the  severity  of  our  climate  and  conse- 
quent result  on  the  cost  of  the  necessities  of  life,  the 
wages  here  should  be  higher.  \\'e  need  better  and 
more  substantial  food ;  l)etter  housing  and  clothing. 
The  fuel  and  lighting  items  in  the  bill  of  expenditures 
of  a  Montreal  home  are  also  at  top  figures. 

What  are  the  effects  of  this  situation  on  the  char- 
acter of  our  people?  In  lliis  age  of  ea.sy  and  rapid 
transportation  ■and  communication  distances  are  sup- 
I)ressed;  the  eight-hour  day  and  five,  six,  or  seven  dol- 
lars a  day  is  just  as  well  appreciated  on  St.  Catherine 
Street  as  in  New  York  or  San  Francisco.  It  has  a  dis- 
I)araging  effect  on  the  morale  of  these  men.  That 
great  mover  of  men,  the  incentive  of  gain,  is  obliter- 
ated. Why  exert  ourselves,  say  the  workers?  We  get 
nothing  for  it;  our  earnings  will  not  be  increased.  '  If 
we  im])rove  our  system  of  production  we  are  not  re- 
warded. No  collective  bargaining;  it  is  every  one  for 
himself,  and  we  are  left  to  be  the  victims  of  this  pitiless 
law  of  su])ply  and  demand,  [f  this  law  'of  supply  and 
demand  were  applied  universally  there  would  be  no 
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resentment  on  the  part  of  the  toilers,  but  its  application 
is  qne-sided.  For  competitors  the  workers  of  Montreal 
have  every  nation  of  the  eartli.  The  federal  and  inn 
vincial  governments,  transportation  companions,  olnircli 
societies,  all  combine  in  tloodinj;  our  labor  market. 
Klaborate,  original  advertisements  arc  published  in 
ICuropean  countries  boomintj  the  great  advantai;es  ol 
C  anada,  and,  :'s  a  consetpience,  the  C  anadian  workci . 
as  a  waye  earner,  has  to  comi)cte  against  the  world, 
while  i»ur  industries  are  protected  liy  a  w.ll-ni,n!i  \ivi> 
hibitive  tariff. 

These  are  some  of  the  redections  1  ha\  e  olU  n  lu  aid 
uttered  by  men  in  the  building  trades. 

.\nother  evil  resulting  from  this  stale  of  alfairs  is 
the  K>ss  of  our  young  men  who  leave  our  city  after 
learning  a  trade.  This  is  an  irreparable  loss  to  our 
country.  Many  young  men  I  have  kn(nvn  are  now  citi- 
zens of  the  United  States.  They  should  be  witli  us.  In 
a  trip  through  the  Eastern  States  1  was  astounded  at 
the  number  of  people  who  admitted  they  were  Cana- 
dian-born of  French  and  English  descent,  attracted 
thither  by  superior  working  conditions. 

1  have  attempted  to  give  you  a  description  of  Ihc 
status  of  Montreal  workingmeu  and  their  grievances. 
Xow,  what  iutluence  has  this  policy  of  low  wages  on 
the  life  of  our  community? 

1  will  not  analyze  extensively  the  effects  of  this 
absence  of  regulations  between  employers  and  em- 
ployees on  the  social  status  of  our  population.  But  I 
must  mention  the  fact  that  Montreal  has  the  unenvi- 
able record  of  being  the  city  where,  statistics  prove, 
infantile  mortality  is  the  highest.  It  is  true,  some  im- 
provement has  taken  place  in  the  last  few  years,  thanks 
to  the  etTorts  of  our  municipal  hygiene  departinint  and 
voluntary  associations  of  ladies  and  gentlemen,  who 
have  accomplished  much  to  lessen  this  evil  by  distri- 
buting free  of  charge  pure  milk  to  families  too  poor  to 
purchase  it  themselves.  The  establishment  of  milk  sta- 
tions has  my  approval.  The  people  who  devote  their 
time  and  energy  to  this  work  deserve  the  gratitude  of 
all  well-thinking  people,  especially  for  the  educational 
feature  of  their  work.  It  is  nevertheless  only  a  pallia- 
tive. The  root  of  the  evil  is  insufficient  revenue  for  the 
beneficiaries  of  these  institutions. 

To  a  great  extent  the  abnormal  death  rate  is  caused 
by  lack  of  proper  food,  the  lodging  of  two  or  three 
families  in  the  one  dw^elling,  inadequate  clothing,  etc., 
all  causes  traceable  to  low  wages.  Tuberculosis  is  also 
making  stupendous  ravages  in  our  population.  This 
disease  is  recognized  as  the  disease  of  the  poor. 

A  community  must,  to  retain  its  leadership,  possess 
in  its  diliferent  spheres  of  activity  the  most  qualified 
and  competent  men  available.    These  men  must  be 
•  offered  proper  inducements  in  the  form  of  substantial 
returns  for  their  efiforts  to  serve  their  fellow-citizens. 

Has  the  City  of  ^Montreal  managed  to  deserve  the 
title  of  the  Premier  City  of  the  Dominion? 

Take,  for  example,  the  building  industry,  in  which 
you  are  interested.  If  we  may  judge  by  the  expres- 
sions of  opinion  we  hear,  too  many  jerry  builders  are 
allowed  to  operate  without  check.  Strangers  who  visit 
our  city  criticize  the  lack  of  art  and  beauty  in  our  sub- 
urban residences.  This  is  partially  true  only.  What 
is  essentially  lacking  is  a  determined  demand  on  the 
part  of  the  parties  interested  to  complete  the  building 
by-laws  now  six  years  under  way.  The  jerry  builder 
and  the  want  of  suitable  building  by-laws  are,  T  sui^mit, 
the  causes  for  the  erection  of  such  structures. 

How  can  we  develop  financially  a  municipality  that 
will  meet  all  the  requirements  of  modern  cities,  if  there 
is  no  stability  in  the  earning  powder  of  the  masses? 


Ditring  i)eriods  of  prosperity  the  pay  envelopes  of 
wage  earners  are  well  iilled,  resulting  in  the  community 
at  large  luMielitting  by  a  freer  and  larger  circulation  of 
nu)ne\'.  Conditions  of  life  improve,  and  one  of  the 
most  i)rosperous  branches  of  business  then  is  regj 
estate.  Rents  are  on  the  increase,  the  building  indus- 
tr\  thrives,  and  values  in  real -estate  follow  the  same 
course.  Our  mimicipal  valuation  is  rated  on  this  mar- 
ket value. 

1  f  there  is  no  character  of  permanency  in  the  in- 
come of  salaried  people;  if  at  the  first  indication  of  a 
depression  wages  drop  25  to  50  per  cent.,  immediately 
the  purchasing  power  of  each  individual  interested  is 
decreased  and  general  'business  is  depressed.  Rent, 
one  of  the  principal  items  in  a  workingman's  budget,  is 
specially  affected.  Accordingly,  some  will  leave  the 
city  ;  others  will  seek  relief  from  the  situation  by  rent- 
ing rooms.  The  result  is  a  very  large  increase  in  the 
nimiber  of  vacant  houses,  diminishing  the  renting 
\  alue.  And  this,  in  turn,  is  responsible  for  a  reduction 
in  the  market  value. 

We  all  know  municipal  taxation  is  'based  mostly  on 
the  sales  of  immoveables,  including  rental  value.  The 
dire  consequence  is  the  impairment  of  the  civic 
revenue. 

Believe  me,  gentlemen,  I  do  not  mean  to  say  that 
the  present  financial  situation  of  the  city  is  due  entirely 
to  the  cause  mentioned  above ;  there  are  others.  I  am 
too  familiar  with  civic  affairs  to  ascribe  our  present 
penury  to  reductions  in  the  wages  of  our  workers,  and 
it  is  not  within  the  scope  of  these  remarks  to  touch 
upon  them. 

The  main  cause  is  the  war.  Other  causes  are  re- 
sponsible, and  one  of  these,  I  submit,  is  low  wages. 
Every  city  on  this  continent  has  suffered  on  account  of 
the  war.  None  has  been  hit  more  severely  than  Mont- 
real. After  the  war  what  are  the  chances  of  otrr  city 
recovering  from  the  depression,  with  some  of  our  in- 
dustries disorganized,  empty  stores  and  dwellings  by 
the  thousand?  It  will  be  a  serious  handicap;  it  will 
take  years,  in  our  case,  to  reach  pre-war  conditions. 

The  last,  but  not  the  least,  of  the  evils  connected 
with  laxity  in  trade  unionism  is  the  lamentable  effect 
it  has  on  the  political  life  of  communities.  Non-union 
men  are  necessarily  discontented ;  and,  lacking  the  sat- 
isfaction and  self-reliance  secured  through  member- 
ship in  the  organizations  of  their  trades,  they  are  easily 
misled  and  become  the  prey  of  politicians — I  mean 
men  whose  main  object  is  to  secure  their  votes.  Lack- 
ing completely  constructive  ability,  their  main  object 
is  to  be  elected  and  to  keep  themselves  in  office.  Their 
principal  asset  is  the  gift  of  the  gab.  Promises  are 
cheap,  and  in  their  speeches  they  always  advocate  re- 
duction, if  not  suppression,  of  taxes.  As  to  expendi- 
tures, their  liberality  cannot  be  exceeded  (with  other 
people's  money  always).  Appropriations  to  charitable 
and  other  institutions  and  requests  for  increases  in  pay 
are  always  encouraged.  Of  course,  the  question  of 
securing  revenue  to  meet  this  beneficence  remains  in 
the  background ;  it  is  not  popular. 

Designing,  powerful  corporations  can  easily  cap- 
ture such  communities,  and  they  do.  Utilit)'  companies 
do  as  th&y  please ;  popular  candidates  are  elected  and 
re-elected,  to  the  surprise  of  good  citizens,  who  are 
not  familiar  with  the  workings  of  schemers,  large  and 
small,  who  gravitate  around  our  municipal  halls.  Ora- 
tors at  so  much  a  speech  are  employed  during  election 
times,  while  a  certaiti  press  is  a  powerful  weapon  at 
their  command.  If  a  good  man  is  elected,  he  is  sub- 
jected to  all  sorts  of  persecutions  ;  false  charges  are  laid 
against  him,  or  he  is  ignored  completely.    To  his  sur- 
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prise,  his  election  is  often  contested,  although  he,  per- 
haps, did  not  spend  a  cent  in  his  campaign.  So-called 
independent  candidates  spring  up,  supposed  to  be  sup- 
ported by  no  one,  and  yet  as  soon  as  they  are  elected 
their  votes  and  actions  soon  demonstrate  the  mysteri- 
ous force  behind  them ;  they  are  the  tools  of  certain  big 
interests.  Domestic  principles  become  a  dead  letter; 
inalienable  rights  are  wrested  from  the  people,  and  no 
one  seems  to  care  to  take  an  aggressive  attitude  to  de- 
fend these  long-fought-for  prerogatives. 

Mr.  Chairman  and  gentlemen,  these  are  my  views 
on  the  status  of  localities  where  there  is  no  real  spirit 
of  solidarity  between  different  classes  of  citizens.  I 
have  endeavored  to  be  truthful ;  I  sincerely  believe  I 
have  not  exaggerated.  I  am,  perhaps,  too  moderate.  I 
admit  this  statement  is  mcomplete  and  far  from  perfect. 
No  one  realizes  that  more  than  I  do.  I  have  accepted 
your  kind  invitation  for  the  reason  that  your  fort- 
nightly luncheons  are  open  forums,  the  object  of  which, 
I  presume,  is  to  get  the  views  of  men  in  dif¥erent  walks 
of  life.  I  thought  it  was  a  good  opportunity  to  express 
the  views  of  a  labor  man  on  some  of  the  causes  of  our 
present  difficult  situation.  I  am  not  presumptuous 
enough  to  believe  that  my  opinions  as  expressed  will 
be  shared  by  everybody,  but  there  is  one  thing  I  desire 
to  convey,  and  that  is  my  ardent  desire  to  do  as  much 
good  as  possible  for  my  fellow-citizens  of  Montreal. 


The  Work  of  the  Canadian 
Engineers  in  France 

AT  a  meeting  of  the  Toronto  Branch,  Canadian 
Society  of  Civil  Engineers,  held  in  Engineers- 
Club,  Friday  evening,  March  9,  1917,  Capt. 
Mathieson,  of  the  Canadian  Engineers,  gave  an 
exceptionally  interesting  address  on  "The  Work  of 
the  Canadian  Engineers  in  France."  Capt.  Mathieson 
left  Canada  with  the  first  Canadian  forces  as  a  sub- 
altern in  the  2nd  Field  Company,  and  is  now  in  Can- 
ada on  sick  furlough.  He  was  at  the  front  for  over 
seventeen  months,  and  won  the  Military  Cross  for  his 
good  work  in  a  number  of  the  engagements  in  which 
the  Canadians  took  a  prominent  part. 

Importance  of  Engineer's  Work 

Capt.  Mathieson  told  in  a  very  graphic  way  of  the 
importance  of  the  engineers'  work  in  this  war.  In 
the  first  few  months  the  Royal  Engineers  in  the  British 
Expeditionary  Forces,  carried  on  the  prescribed  work 
of  the  engineer  in  battle,  i.e.,  the  construction  and 
demolition  of  bridges,  etc.,  helping  the  infantry  in  pre- 
paration of  field  works,  etc. ;  but  it  was  not  until  the 
settling  down  to  trench  warfare  that  the  real  import- 
ance and  value  of  the  engineer  became  apparent ;  and 
when  the  first  contingent  of  the  C.  E.  F.  landed  in 
France,  the  Royal  Engineers  were  beginning  to  re- 
ceive adequate  status  in  the  British  Army.  This  did 
not  extend  to  the  Canadian  divisions  at  first,  but  be- 
cause of  the  excellent  work  done  by  the  Canadian  En- 
gineers from  the  start,  they  soon  established  for  them- 
selves a  very  enviable  status  in  the  C.  E.  F.,  so  that 
at  the  present  time  not  a  stick  of  material  can  be  se- 
cured by  the  Canadian  Army  in  France  without  the 
O.K.  of  an  engineer  officer;  and  the  sapper  (private  in 
Engineers)  is  a  foreman  of  "working  parties,"  each 
party  consisting  of  from  50  to  ISO  men. 

Capt.  Mathieson   described   the  make-up  of  the 


line  of  trenches  stretching  from  Belgium  to  Switzer- 
land, and  pointed  out  that  the  system  of  trenches  prac- 
tically constituted  a  city,  and,  eliminating  luxuries,  all 
the  engineering  work  handled  by  a  works  department 
of  a  city  was  duplicated  in  some  way  at 'the  front,  the" 
work  having  to  be  done  under  very  adverse  circum- 
stances ;  as  well,  of  course,  was  the  work  necessitated 
by  the  activity  of  the  enemy.  For  instance,  the  water 
supply  for  troops  was  one  of  the  big  engineering  prob- 
lems. The  speaker  told  of  one  of  his  personal  experi- 
ences in  estimating  the  water  supply  in  a  certain  sec- 
tion. He  went  round  with  an  interpreter  trying  to 
determine  the  water  consumption  in  dry  season  ;  and 
one  French  woman  said  that  there  would  be  plenty  of 
water  for  the  troops  if  those  Englishmen  didn't  wash 
so  much. 

Engineering  Organization 

The  organization  of  the  Canadian  Army  Corps  was 
outlined,  and  also  the  Canadian  Engineers'  organiza- 
tion. The  following  outline  of  the  engineer  organiza- 
tion gives  a  good  idea  of  how  engineering  work  is 
taken  care  of : 

The  chief  engineer,  Canadian  Corps,  is  a  Brigadier- 
General.  He  has  under  him  the  four  Colonels  in  com- 
mand of  the  four  units  of  Divisional  Engineers,  each 
consisting  of  1  Div.  Eng.  H.O's.  and  3  Eld.  Cos.  He 
also  has  directly  under  him  all  corps  troop  companies 
and  independent  engineer  officers  attached  to  his  staff 
who  do  the  miscellaneous  engineer  work  recjuired  be- 
hind the  G.H.Q.  lines. 

Corps  Troop  Companies  and  the  engineer  officers 
attached  to  chief  engineer's  staflf,  look  after  the  installa- 
tion of  water  supplies  for  all  units  billetted  behind 
G.H.Q.  lines ;  look  after  the  construction  of  G.H.Q. 
lines,  construction  of  strong  points  between  G.H.Q. 
lines  and  subsidiary  lines  ;  look  after  special  railroad 
construction  immediately  behind  G.H.Q.  lines  for  the 
use  of  artillery ;  construction  of  all  roads  in  the  corps 
area  up  to  the  G.H.Q.  lines,  and  all  main  roads  from 
there  forward  to  the  most  advanced  point  of  motor 
transport ;  look  after  the  construction  of  artillery  route 
roads  (both  highway  and  railway)  for  supplying  the 
heavy  artillery  with  ammunition. 

Apportionment  of  Work 

The  C.R.E.  (or  Colonel  of  Divisional  Engineers) 
has  at  his  comjnand  Divisional  Engineer  Headquarters, 
three  Field  Companies,  the  ordering  of  the  work  of 
one  pioneer  battalion  and  one  tunnel  company.  He 
usually  attaches  one  Field  Company  to  each  Infantry 
Brigade  to  aid  them  in  carrying  out  the  work  in  their 
area.  The  work  in  their  area  consists  of  the  main- 
tenance of  the  front  line ;  communications  to  the  sup- 
port line  ;  the  support  line  ;  communications  to  the  sub- 
sidiary line;  and  all  strong  points  between  the  sub- 
sidiary line,  and  the  support  line.  In  some  instances 
they  are  given  the  maintenance  of  the  subsidiary  line 
to  look  after.  The  working  parties  for  this  work  are 
supplied  by  the  brigade  in  the  line  and  are  directed 
by  the  Field  Company  attached  to  the  Brigade,  but, 
in  addition,  this  Field  Company  looks  after  the  con- 
struction of  all  new  lines  in  front  of  the  subsidiary  line 
which  may  or  may  not  be  built  by  working  parties 
supplied  by  the  Brigade  ;  the  construction  of  the  sub- 
sidiary line,  which  is  usually  constructed  by  troops 
supplied  by  Division  ;  the  construction  of  strong  points 
immediately  behind  the  subsidiary  line  by  working 
parties  supplied  by  the  Division  ;  the  digging  of  wells 
in  the  billeting  area  of  the  Brigade;  the'construction 
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of  roads  ill  the  llris^adc  area  w  hich  arc  iK>l  luaiii  roml> 
KKtkcd  after  by  ci>ri)s,  ami  tlic  cunstriKlion  ot 
huts  t\>r  billctiny  rosorx  c  hattalit>ns  ul  Hriyadc ; 
oonstruction  of  routes  for  the  use  of  working;  parties 
in  dry  weather ;  and  all  the  inmunerable  drainage 
>chentes  ret|uired  in  the  rear  Rri^ade  area,  also  the 
eouslruetiou  of  lijiht  railroads  in  the  Uripade  area.  At 
the  same  time,  eousi»lerahle  portion  ol  the  ])ersoniuJ 
of  this  company  may  he  workini;  iiiuK  i  t  .K,!'..  lor 
coustruetiou  t>f  >uch  thiu.ys  as  i)ivisioiial  halli-houses, 
V.M.L'.A.  recreation  huts,  etc. 

The  C.R.K.  usually  splits  \\\)  h\>  rioiieci-  Rallalion 
l>v  keepini;  one  company  to  \\  oi  k  directlx  under  his 
own  orders  ami  attacliiiiij'  each  of  the  other  three  com 
panies  to  a  Mrigatle  tt>  work  under  the  orders  of  the 
respective  h'ield  (.'ompanies.  The 'runnelliufi- Company 
works  directly  under  the  ortlers  of  the  C".l\.l'"..,  and  is 
supplied  with  material  and  workim;  i)arties  l)\-  the 
I'ield  t."ompany  in  whose  Brigade  area  the  tunneling 
company  may  be  operating.  The  (".l\.l"..  for  the  con- 
struction and  maintenance  of  the  wurks  looked  after 
bv  him  also  gets  working  i)arties  from  Corps  Troops, 
such  as  batlaliiins  in  C'orps  Reserve,  Dismounted  Cav- 
alrv,  and  any  other  unil>  wlm  niay  he  at  the  (lis])osal 
of  Cor])S  and  lent  to  l)i\  i>ion. 

Responsibility  of  the  Sapper 
I  he  lecturer  emi)hasi/.ed  the  i)oint  that  engineering 
work  at  the  front  was  carried  on  by  "working  parties" 
drawn  from  the  infantry  and  i)ioneer  battalions,  a 
■'Sapper"  froiu  the  luigineers  being  in  charge  of  each 
working  party.  The  Sapi)er  must  therefore  be  the 
foreman  tvpe — a  man  who  can  handle  men  and  lay- 
out work.'  The  Engineer  N.C.O.  has  charge  of  his 
Sajipers,  and  therefore  of  a  number  of  working  parties  ; 
and  the  T^ngineer  Subaltern  in  -  a  held  company  has 
charge  of  the  engineering  work  in  the  front,  held  al- 
ternately by  two  Infantr}-  Battalions. 

Capt.  Mathieson  described  the  interesting  features 
of  trench  construction,  construction  of  strong  points, 
splinter  proofs,  dugouts,  etc.:  and  told  of  the  large 
amount  of  standard  engineering  material  needed  in 
this  work,  which  standard  material  was  made  up  in 
the  engineer  ])arks  in  the  rear.  These  standard  ma- 
terials include  splinter-i)roof  frames,  dug-out  frames, 
".\"  frames  for  trench  revetting,  bath  mats,  wire  en- 
tanglements, etc.  This  engineering  material  is  made 
up  by  working  parties  of  tradesmen  under  supervision 
of  sappers:  and  is  brought  up  to  the  trenches  by  horse 
transport  and  by  carrying  parties.  He  outlined  some 
of  the  difficulties  met  with  by  the  engineers  in  siting 
trenches  in  ground  which  has  been •  contested  again 
And  again,  resulting  in  the  mud  being  many  feet  deep, 
and  interlaced  with  miles  of  Avire  entanglement,  steel 
beams,  corrugated  iron,  rifles,  shell  splinters,  bodies, 
trench  revettment,  etc.  To  get  a  line  of  trenches  fight- 
able  in  ground  such  as  this,  doing  the  work  at  night 
in  the  dark  is  no  child's  Jjlay. 

Capt.  Mathieson  concluded  his  talk  with  a  strong 
appeal  to  every  one  present  to  get  at  least  one  man 
of  the  type  required  as  a  sapper  in  the  Engineers  in- 
terested, so  that  he  would  see  Lieut.  Armer  at  the 
Armouries,  Torontf),  and  enlist  in  the  Canadian  En- 
gineers. 

The  Canadian  Fairbanks-Morse  Company  have 
secured  a  contract  from  the  Cor])oration  of  Waterloo, 
Ont.,  for  centrifugal  ])ump,  960  imperial  gallons  capa- 
city, against  220  ft.  hearl.  direct  connected  to  100  h  p. 
induction  motor. 
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I.X  the  t'onlracl  Kecord  of  l'\'l).  7,  I'^IZ.  an  extract 
til  the  e,ssa\-  that  won  (irsl  prize  in  the  competi- 
lion  of  the  Chicago  Association  of  Commerce  was 
l)^e^^•nte(l.     The  second  and  third  prize  articles, 
lioih  enlillcd  "The  h'ngineer  of  the  h'titure,"  are  gixen 
below  in  extracted  form. 

.Mr.  Leo  Shipp}-,  author  of  the  second  prize  essa\, 
discussing  this  (|uestion,  says: 

Engineering  in  the  Industrial  Field 

"Engineering,  taken  in  its  broadest  asi)ect,  is  prim- 
arily industrial  or  business  engineering.  The  different 
phases  of  engineering — ci\il,  mechanical,  electrical, 
etc. — are  siniph'  branches  of  this  main  trunk.  The  in- 
dustrial or  business  engineer,  the  man  with  the 
brain  of  the  engineer  and  the  training  in  the  science  of 
business — for  the  business  of  to-dav  is  a  science — picks 
his  lieutenants,  his  mechanical  and  electrical  engineers, 
sui)erintendents,  and  foremen  from  the  ranks  of  those 
who  lia\  e  graduated  from  the  engineering  colleges. 

"At  the  i)reM-nt  linie  there  are  two  classes  of  men 
from  whom  these  industrial  engineers  are  recruited: 
hirst,  the  business  men  who  i)ick  uj)  a  smattering  of 
engineering  and  depend  on  their  subordinates  for  the 
rest:  and,  second,  the  engineering  graduates  of  our 
\:arious  colleges,  who  gain  their  business  experience 
from  the  school  u\  hard  knocks.  Now  the  logical  men 
for  these  ]K)sitions  are  the  engineers,  for  it  is  easier  for 
the  engineer  to  incorporate  the  business  science  into 
his  training  than  it  is  for  the  business  man  to  pick  up  a 
technical  training.  Hut,  as  I  have  before  stated,  the 
engineers  have  had  to  secure  their  business  training  in 
the  school  of  e\i)erience,  and  this  has  pro\-ed  costlv  and 
full  I  )f  mistakes. 

Business  Training  for  the  Engineer 

"The  (|uestion,  then,  arises,  if  this  be  true,  if  this 
business  science  is  so  cssentialh'  a  i)art  of  the  engi- 
neer'.s  training,  wh\-  i.s  he  not  gi\en  at  least  some  ol 
the  fundamentals  of  it  before  he  leaves  college?  Are 
the  engineering  colleges  aware  of  this  changed  condi- 
tion of  things,  and,  if  so,  are  they  making  any  pre])ara- 
tiou  to  meet  it  1)\'  litling  their  gi-aduates  to  make  the 
highest  successes  in  their  jn-ofessions ?  The  answer  is 
that  the  engineering  colleges  are  beginning  to  realize 
that  the  ideal  of  engineering  has  changed." 

The  author  then  i)resents  the  results  of  inx'cstiga- 
tions  to  determine  the  adxisabilitN'  of  the  establish- 
ment of  business  and  economic  courses  in  engineering 
schools.  Jn  nearl\  all  instances  the  general  trend  of 
opinion  was  that  at  least  the  fundamentals  of  such 
training  in  some  form  or  other  should  be  given  at  col- 
lege, and  that  the  undergraduates  should  be  impressed 
with  the  importance  of  these  studies,  because,  as  a 
general  rule,  he  does  nut  realize  the  bearing  that  they 
ha\  e  on  his  future  success. 

"Data  from  a  great  man}-  engineering  colleges  re- 
veal the  same  general  truths  as  are  made  evident  by 
the  abo\  e,  namelx',  that  the  engineering  sch(H)ls,  almost 
without  e\cei)tion,  are  realizing  the  importance  oi  in- 
corpiM-ating  the  fundamentals  of  business  and  economic 
science  into  their  engineering  courses. 

'"As  a  result  of  in\ cstigation  it  has  been  found  that 
the  successful  iMigineering  alumni  are  almost  unani- 
moush-  of  the  opinion  that  their  way  woidd  h.ave  been 
easier  and  their  success  greater  had  the\-  had  more 
training  in  business  fundamentals   while  in  college. 
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Eni^ine criii^-  colleges,  while  they  are  not  prepared  at 
the  ])resent  time  to  give  this  trainint^',  realize  that  there 
is  such  a  need  and  are  makini>-  preparations  to  meet  it. 
So  it  is  a  fore.tione  conclusion  that  the  engineer  of  the 
future  will  ha  the  man  who  has  mastered  the  l)usiness 
science  as  well  as  the  technical  science  o1  lii^  jM'ofes- 
sio'n." 

The  third  ])vizv  essa\'  du  Uie  ^anu'  suhjecl,  hy  II.  M. 
Kistler,  sa\  s  : 

Development  of  Corporate  Life 

"Only  a  brief  look  into  the  past  and  a  comparison 
with  the  present  is  neces.^•ary  to  reveal  the  modern  ten- 
dency of  business  operations.  Corporate  life  now  seem- 
ingly as  permanent  as  human  life,  has  a  desire  to  de- 
velop itself  more  fully,  to  extend  its  territories,  to  ex- 
pand its  powers,  and  this  desire  is  being  greeted  with 
such  success  that  it  can  on\y  continue,  on  and  on.  It 
is  contended  tiiat  at  some  time  the  spirit  of  co-opera- 
tion might  be  received  more  favorably,  and  might  tend 
to  replace  capital  in  corporate  control  to  a  certain  ex- 
tent. However  this  mav  l)e,  the  result  would  be  the 
same — big  business. 

"Now,  what  would  seem  to  I>e  the  characteristics 
and  requirements  of  a  big  business?  These  will  be 
enumerated  generally  and  briefly.  It  must  have  a 
board  of  keen  executives;  it  must  ha\  e  a  well-de- 
\eloped,  highly-specialized  staff  organization,  a  well- 
trained,  efificient  line  organization,  the  two  of  thcni 
moulded  to  work  in  perfect  harmony.  For  its  opera- 
tion and  life  it  would  require  structures  and  machines 
which,  up  to  this  time,  have  not  been  approached  in 
size  or  efificiencv  of  operation  and  design.  The  \  ery 
natin^e  of  a  big  business  calls  for  these  things  a?<  ])re- 
reqnisites. 

Administrative  Work  for  Engineers 

"It  might  be  asked  now  ;  Will  the  engineer  be  found 
in  or  connected  with  these  operations?  Alost  assured- 
ly he  will,  and  to  a  much  greater  degree  than  ever  be- 
fore. Trained  in  daily  contact  with  exact  and  inexor- 
able laws,  he  is  fast  becoming  more  and  more  a  leader 
in  large  afifairs ;  he  is  fast  taking  his  place  at  the  head, 
and  close  to  the  head,  of  the  great  industrial  concerns, 
and  this  he  shall  in  no  wise  cease  from  doing.  'He  will 
not  replace  men  of  cjther  professions,  for  men  bred  to 
the  law  and  men  trained  in  business  will  always  rise  to 
the  top,'  but  here  is  the  contention — 'the  education  and 
ex])erience  of  an  engineer  e.specially  Fit  him  for  high 
administrative  positions  not  now  commonly  thought 
of  as  engineering  work.' 

"Now,  will  the  big  ^business  maintain  such  a  staff 
organization  that  the  day  of  the  consulting  specialist 
will  have  ])assed?  No;  efficiency  would  forbid.  The 
staff  man  will  be  a  specialist,  true,  but  the  various 
phases  of  each  branch  of  engineering  arc  now  being 
developed  to  such  a  degree  that  the  staff'  man  cannot 
keep  apace  with  them  all.  I  le  must  call  to  the  special- 
ist who  is  engaged  only  in  that  ])ractice  under  consid- 
eration, or  in  thai  ])ractice  along  with  nne  or  more 
allied  i)racliccs.  i 

The  Engineer  in  Business 

"l''rom  the  picture'  drawn  the  ])ositions  that  nia\  be 
occupied  b\-  I  he  engineer  will  now  be  selected.  In  the 
line  organization  of  the  big  business  the  young  engi- 
neer nia\  l)e  fiiund  as  a  lieutenanl  in  an\  of  the  \  ariim> 
(leparlnienls  —  o])eration,  consli'uclittn,  design,  sales, 
etc;  and.  continuing  u|)  llu'  line,  the  older  man  may  l)e 
found  in  most  any  place,  witli  the  de])artmental  mana- 
ger's (ir  pi'esident's  chair  as  hi-^  g<'<'d.  This  tendencv  is 
de\ c'l(  i])inL:  to-dax  ,  and  w  ith  liie  incrt'a^e  in  1)1^  busi- 


ness it  can  onl\-  become  more  pronounced.  The  \  er\- 
nature  of  the  staff"  organization,  on  the  oother  hand,  re- 
quires that  a  part  of  it  shall  be  composed  of  engineers, 
each  one  speciiilized  in  his  particular  line.  Then,  too, 
working  with  the  staff  and  line,  on  unusual  ])roblems 
there  wilEbe  the  consulting  specialist. 

"In  a  crowd  there  will  alwaws  l)c  found  tall  men  and 
short  men,  and  so  along  with  the  big  business  there 
will  always  be  the  smaller  concerns.  These,  too,  will 
i-et|uire  their  engineers,  nni  si  >  highly  specialized,  but 
differing  from  their  big  business  bmthers  onl}'  in  that 
respect. 

"Again,  the  engineer  nf  the  future  has  duties  t<i 
perform,  aside  from  his  ])r(  jfessional  dUes.  I  le  is  natur- 
ally a  leader  of  men,  and,  as  such,  must  assume  his 
place  in  the  community  life,  in  the  leading  problems 
and  questions  of  the  time,  excn  in  ]jolitics.  And,  be- 
cause of  his  i)osition  as  an  employer  of  men.  of  all 
classes,  upon  him  rr--l-  the  re-ponsibilitv  for  the  wel- 
fare of  these  men.  It  is  he  who  must  carrv  on  this  big 
work:  it  is  uiJon  him  that  the  obligation  is  laid." 

Fireproof  Factory  in  Hamilton  Nearing 
Completion 

Till*",  ci  instruction  cnnipaiiy  ljuilding  the  iNlercury 
Mills,  Limited,  Hamilton,  CJntario,  is  fast  bring- 
ing it  to  completion,  and 'it  is  expected  to  be  in 
full  operation  within  a  short  while.    The  build- 
ings are  of  reinforced  concrete  construction,  the  flat 
slab  or  mushroom  type  of  floor  being  used.    This  new 
plant  is  fireproof  throughout. 

The  main  mill  is  a  three-storey  structin-e  with  base- 
ment, and  contains  a  floor  area  of  about  70,500  square 
feet ;  the  three-storey  dyehouse,  27,400  sc|uare  feet ;  and 


Progress  view  of  Mercury  Mills  Factory 

the  two-storey  picker  house,  9,200  sc|uare  feet.  The 
plant,  main  mill,  dyehouse  and  picker  house-  will  con- 
tain a  total  floor  area  of  more  than  100,000  scjuare  feet. 

Twd  150  h.p.  tubular  boilers  are  installed  for  heat- 
ing the  entire  mill.  Electric  energy  will  be  purchased 
for  operating  the  machinery  and  for  lighting. 

While  the  reinforced  concrete  construction  insures 
the  permanence  of  the  buildings  themselves  it  does 
not  protect  their  contents.  This  will  be  cared  fm-  by 
a  complete  automatic  sprinkler  system. 

The  new  buildings  are  located  on  Cumbei-land 
A\euue,  the  main  mills  and  dyehouse  tronting  the 
street.  A  spur  track  from  the  T.  H.  e\;  1'..  Kaiboad 
runs  int(^  the  mill  yard. 

Charles  T.  Main,  of  Boston,  Mass.,  is  the  designing 
engineer  and  architect.  The  ])lant  w  as  so  ci  nistructecl 
that  future  extensions,  h'oih  in  height  n\  buildings 
and  in  new  buildings,  can  be  readil}-  cared  f<ir. 

.Mussens  l.iniited.  Montreal.  ha\  e  renio\  ed  from 
.^IS  .St.  James  Street,  and  are  now  occu])ying  their  new 
offices  on  the  second  fl  o« ir  I  if  the  McCidl  Huddnig,  211 
McCill  Street,  Montreal. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in— preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


Leaks  in  Concrete  Stopped   with  Hot 
Mixture  of  Cement  and  Caustic  Soda 

Leaks  in  concrete  can  be  stopped  in  the  face  of 
running  water,  even  when  this  is  under  some  pres- 
sure. In-  enhir.ijin.i;  the  break  and  properly  applying  a 
hot  mixture  of  cement  and  caustic  soda,  which  sets 
almost  instantlv.  This  method  is  described  l)y  H.  W. 
Strenli  in  Euijineering  Record. 

Leaks  of  this  kind  frequently  occur  e\cn  in  the 
most  careful  work.  Sometimes  they  result  from  small 
defects  in  the  joints  between  one  day's  concreting  and 
the  next,  where  a  small  area  has  not  been  perfectly 
cleaned,  or  where  a  low  spot  in  the  old  concrete  re- 
tains water  used  to  wash  the  surface  and  forms  a 
"honeycomb."  Leaks  are  sometimes  produced  through 
no  fault  of  the  contractor  where  the  concrete  has  been 
placed  under  extreme  temperature  conditions  without 
sufficient  provision  in  the  way  of  expansion  joints. 
Slight  unecjual  settlement  or  shrinkage  may  also  pro- 
duce leaks. 

When  leaks  develop  it  is  generally  too  late  in  any 
case  to  remedv  the  cause,  and  the  only  thing  left  to 
do  is  to  stop  them,  sometimes  at  the  expense  of  con- 
siderable money  to  the  contractor  and  worry  to  the 
engineer. 

This  is  often  done  by  piping  the  flow  to  one  point, 
grouting  in  the  pipe  while  it  is  passing  the  water,  cut- 
ting the  pipe  off  within  the  surface  of  the  concrete  and 
capping  it,  after  which  the  hole  left  over  the  pipe  is 
plastered  up.  This  is  a  slow,  expensive  and  puttering 
way  of  doing  the  job.  Frequently  the  pipe  rusts,  dis- 
coloring the  concrete  and  sometimes  reopening  the 
leak.  There  is  always  danger  of  this  if  the  pipe  is  ex- 
posed to  electrolytic  action.  Leaks  may  also  be  calked 
Ijefore  plastering  with  jute,  or  with  lead  wool  and  wood 
wedges.  Jute  will  only  do  for  small  leaks  without 
much  pressure,  and  many  engineers  do  not  approve  of 
the  use  of  wood  left  permanently  in  the  concrete. 

To  overcome  these  objections  the  method  referred 
to  was  developed  by  the  writer  in  connection  with 
other  construction  superintendents  and  engineers  on 
sections  of  the  Catskill  Aqueduct  and  Passaic  Valley 
sewer,  where  leaks  which  occurred  months  after  the 
completion  of  portions  of  the  work  caused  considerable 
trouble.  The  section  of  concrete  around  the  leak  is  cut 
out  to  a  depth  of  3  or  4  inches'  with  a  chisel,  so  that 
the  hole  is  larger  at  the  base  than  at  the  surface.  A 
small  quantity  of  fresh  Portland  cement  is  then  mixed 
with  a  boiling-hot  solution  of  caustic  soda  into  a  thick 
paste,  which  is  applied  rapidly  w-ith  the  hands  (which 
should  be  covered  wMth  rubber  gloves)  to  one  side  of 
the  cavity.  The  plaster  is  pressed  firmly  against  the 
old  concrete  and  held  for  a  minute  or  more.  In  this 
length  of  time  it  sets  very  hard,  and  can  only  be  re- 
moved with  a  chisel.  This  operation  is  repeated,  fol- 
lowing around  the  sides  of  the  cavity,  until  a  small 
opening  remains,  through  which  the  water  is  now 
flowing.    This  small  opning  is  again  shaped  with  a 


chisel  till  the  bottom  is  larger  than  the  opening  at  the 
surface.  Enough  freshly-mixed  paste  is  then  taken  in 
the  hand  completely  to  fill  this  opening,  and  applied 
suddenly  with  one  hand,  holding  the  paste  in  place  for 
a  few  minutes.  If  the  work  has  been  done  well,  the 
leak  will  be  completely  closed. 

Of  course,  practice  is  required  for  the  successful 
use  of  this  method,  and  there  are  several  important 
points  to  be  carefully  observed.  The  soda  must  be  of 
the  best  quality  and  fresh,  very  concentrated,  and 
mixed  with  very  little  water.  The  mixture  must  be 
boiling  hot  when  the  cement  is  added,  and  the  latter 
must  also  be  perfectly  fresh.  Very  little  of  the  paste 
should  be  prepared  at  one  time,  as  it  hardens  almost 
instantly.  Just  enough  of  the  soda  solution  should  be 
used  to  make  a  stifi:  paste,  which  should  be  mixed  very 
rapidly  by  kneading  it  with  the  hands.  The  rubber 
gloves  are  essential,  and  anyone  attempting  to  handle 
the  paste  without  them  will  certainly  regret  it. 


Wood-Pile  Protection 

A  system  of  wood-pile  protection  from  marine 
borers  by  the  use  of  a  concrete  casing  is  described  in 
Engineering  News.  The  method  of  protection  de- 
pends on  the  use  of  unit  concrete  forms  for  encasing 
piles  above  and  below  water. 

These  forms  are  made  in  units  of  stock-size  lum- 
ber. Standard  machine  bolts  are  used  for  attaching 
the  crosspieces  to  the  side  members,  as  shown  in  the 


Special  form-work  for  concrete  protection  of  wood-piles. 

illustration,  and  80d.  nails  bent  over  at  the  top  serve 
to  connect  the  units  together  as  pins  through  the 
crosspieces.  The  edges  of  the  side-form  units  arc 
beveled  and  are  drawn  together  by  twisting  the  pins, 
which  work  eccentrically  in  the  holes  in  the  cross- 
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piece.  These  crosspieces  or  hoops  are  placed  every 
vertical  foot.  The  completed  forms  are  hexagonal  or 
octagonal  in  cross-section,  and  can  be  erected  at  any 
ang-le  in  order  to  enclose  batter  piles. 

The  equipment  for  a  single  concreting  gang  con- 
sists of  120  lineal  feet  of  forms,  which  is  enough  to 
allow  the  concrete  to  set  for  24  hours.  Three  flat- 
boats,  capable  of  carrying  1^^  cubic  yards  each  of  con- 
crete aggregate,  a  scow  for  water,  with  a  deck  for  use 
as  a  concrete-mixing  platform,  two  rafts  for  carrying 
the  forms,  and  one  small  flat-bottorned  rowboat  com- 
plete the  equipment.  The  working  force  consists  of 
a  foreman,  two  men  to  place  concrete  and  erect  the 
forms,  and  four  men  to  mix  and  pour  the  concrete. 
This  outfit,  it  is -claimed,  will  place  on  an  average  of 
40  lineal  feet  of  concrete-pile  casing  per  day.  The 
work  can  be  organized  into  any  number  of  gangs  of 
this  size. 

Wire  mesh  reinforcement  may  be  used,  the  netting- 
being  held  in  place  by  nails  and  spikes  driven  into  the 
piles. 


Structural  Material  Consumption  and 
Production  in  Canada 

THE  Dominion  Department  of  Mines  has  just 
published  a  report  by  John  McLeish,  B.A., 
chief  of  the  Division  of  Mineral  Resources  and 
Statistics,  covering  the  production  of  cement, 
lime,  clay  products,  stone,  and  other  structural  mater- 
ials in  Canada  during  the  calendar  year  1915,  which  is 
to  be  incorporated  in  the  annual  report  on  the  mineral 
production  of  Canada  for  that  year.  The  statistics  in- 
cluded cover  the  production,  imports,  exports,  and  con- 
sumption of  the  above  building  materials.  The  total 
value  of  the  production  of  these  structural  products  in 
1915,  according  to  the  report,  was  $17,920,759,  as  com- 
pared with  $26,009,227  in  1914,  a  decrease  of  31.1  per 
cent.  Taking  into  account  the  exports  and  imports,  the 
total  consumption  amounted  to  $21,314,029.  Of  cement 
alone  5,153,763  barrels  were  produced  in  1915,  a  de- 
crease of  nearly  41  per  cent,  over  the  previous  year. 
This  production  was  derived  from  twentv  plants,  the 
year's  production  being  less  than  one-third  of  the  avail- 
able capacity.  The  average  price  per  barrel  at  the  mill 
for  all  plants  during  that  year  was  $1.23,  the  lowest 
value  for  a  number  of  years.  The  cement  produced  in 
Canada  includes  an  output  of  Puzzolan  cement,  made 
at  Sydney,  N.S.,  from  blast  furnace  slag,  and  a  small 
production  of  "^natural  Portland,"  made  near  Winni- 
peg. Of  the  total  cement  made  in  1915,  429,268  barrels 
were  made  from  marl  and  4,724,495  barrels  from  lime- 
stone. Canadian-made  cement  represented  99.5  per 
cent,  of  the  total  consumption  and  the  imported  cement 
0.5  per  cent. 

Clay  Products 

Clay  products  made  in  Canada  comprise  brick  of 
various  kinds,  including  common  and  pressed,  orna- 
mental and  fancy  building  brick,  paving  brick,  fire- 
brick, porous  fireproofing  bricks  and  blocks,  sewer  pipe 
and  drain  tile,  pottery  and  sanitary  ware — the  last  two 
products  chiefly  from  imported  clays.  The  total  vanie 
of  clay  products  sold  or  marketed  in  1915  was  the  low- 
est in  ten  years,  and,  compared  with  1914.  showed  a 
decrease  of  43  per  cent.  It  was  but  a  little  over  one- 
third  of  the  maximum  production  reached  in  1912. 
Sales  considerably  exceeded  actual  cnitput,  stocks  hav- 
ing been  depicted  to  a  considerable  extent  to  supply 
demand.  Building  and  paving  brick,  including  fireproof- 


ing brick,  contributed  65.6  per  cent,  of  the  sales.  Sewer 
pipe  and  tile  production  formed  29.5  p.c.  of  total.  The 
average  price  of  common  building  brick  for  the  whole 
of  Canada  in  1915  was  $7.48  per  thousand,  the  lowest 
for  a  number  of  years.  Ontario  was  toy  far  the  largest 
producer  of  clay  products,  having  contributed  nearly  58 
per  cent,  of  the  total  marketed  during  1915.  The  fall- 
ing off  in  sales  was  most  pronounced  in  the  Western 
provinces,  a  64  per  cent,  reduction  being  noted,  against 
a  36.7  per  cent,  reduction  for  the  Eastern  provinces. 
The  imports  of  clay  and  clay  products  were  equivalent 
to  about  76  per  cent,  of  the  domestic  production.  x\bout 
45  per  cent,  of  the  1915  production  of  sewer  pipe  and 
drain  tile  was  made  in  Ontario.  The  pottery  made 
from  Canadian  clays  has  hitherto  been  of  very  common 
grade,  but  some  high-grade  potteries  were  made  from 
imported  clays'  chiefly. 

Decreased  Lime  Production 

The  production  of  lime  in  1915,  amounting  to  5,047,- 
244  bushels,  was  the  lowest  since  1908.  The  average 
price  per  bushel  varied  from  a  minimum  of  17.3  cents 
to  a  maximum  of  32^  cents  in  British  Columbia. 
Nearly  88  per  cent,  of  the  total  production  was  derived 
from  Ontario,  Quebec,  and  the  Maritime  Provinces. 
Six  firms  reported  the  production  of  hydrated  lime,  and 
the  Ontario  Reformatory,  at  Guelph,  produced  a  little 
"Alca"  lime. 

The  production  of  sand  and  gravel  in  Canada  during 
1915  showed  a  falling  off  of  35  per  cent.,  as  compared 
with  the  previous  year.  The  total  value  of  the  produc- 
tion of  stone,  including  all  classes  of  stone  used  for 
building,  monumental  and  ornamental  purposes,  stone 
for  paving  purposes,  curb-stones  and  flag-stones,  rub- 
ble, rip-rap  and  crushed  stone,  limestone  for  furnace 
flux,  sugar  factories,  etc.,  but  excluding  stone  used  for 
burning  lime  or  manufacturing  cement,  amounted  to 
$4,244,997,  a  falling  oft'  of  22  per  cent,  compared  with 
1914.  The  number  of  active  firms  was  236,  employing 
5,144  men.  Lime  stone  formed  54.5  per  cent,  of  the 
total  production,  granite  35.9  per  cent.,  sandstone  5.9 
per  cent.,  and  marble  3.7  per  cent.  Quebec  shows  the 
largest  output,  nearly  one-half  of  the  total  production. 


Letter  to  the  Editor 

Montreal,  March  7,  1917. 

Editor  Contract  Record  : 

Owing  to  absence  from  the  city  I  have  just  read  in 
the  "Contract  Record"  for  February  7th,  a  letter  from 
Mr.  D.  T.  Pierce,  of  the  Barber  Asphalt  Paving  Com- 
pany, bearing  upon  my  statement  that  "it  should  be 
quite  safe  to  cut  down  the  top  thickness  to  three- 
quarters  of  an  inch."  It  is  interesting  to  knoM^  that  in 
some  cases,  asphalt  has  worn  down.  These,  however, 
appear  to  be  exceptions.  Would  it  be  good  practice 
to  go  to  the  expense  of  putting  in  thirty  to  fifty  per 
cent,  more  than  is  necessary  in  most  cases  because 
it  might  be  advisable  in  a  few? 

The  paper  was  read  for  discussion  and  I  am  obliged 
to  Mr.  Pierce  for  bringing  up  the  point.  In  the  com- 
plete manuscript  from  which  your  abstract  was  pre- 
pared, no  acknowledgement  was  made  of  the  courtesy 
of  the  Barber  Company  in  supplying  me  with  slides 
showing  the  Trinidad  and  Bermudez  fields.  I  take 
the  opportunity  of  doing  so  now. 

Yours  very  truly, 

T.  Linsey  Crossley. 
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i'^i^iilgii^il  Organization  for 


By  Stephen  Leacock. 


I'lu-  iruili  is  lliat  111  ,ill  ilu-N^'  iliiii,i;s  iiuli\ iiliial 
yrcoil  and  sdlisliiios  otisiiiri'  the  issue.  War 
lirings  witli  it  the  peculiar  plieiionieiioii  of  war 
prosperity.  Tliis,  economically,  is  one  of  tin 
most  ilistressiny;  things  conceivable.  Here  is  the 
interpretation  of  it:  It  is  as  if  an  industrious  farm- 
er and  his  family  had  worked  hard  for  a  genera- 
tion and  amassed  flocks  and  herds,  barns  and 
buildings,  and  good  stores  of  provisions  and 
grain;  tiien,  in  a  moment  of  insanity,  had  set  to 
work  to  burn  the  buildings,  and  in  the  warm  light 
of  the  flames,  kill  and  devour  the  animals,  and 
gorge  iheniselves  with  tlie  grain  and  fodder, 
throwing  the  rest  awa\\  in  this  mad  orgy  one 
son  of  the  family,  more  idiotic  even  than  the  rest, 
rubs  his  silly  hands  before  the  burning  home,  and 
leers:  "Father,  it  is  warmer  liere  and  nicer,  and 
there  is  more  to  eat  tiian  in  the  old  days,  when 
we  worked  hard  and  had  but  little  food.  l""ather, 
we  are  prosperous.  We  have  done  a  good  thing." 
Then  presently  the  fire  burns  down  into  ashes  and 
the  night  comes  and  the  dark.  And  where  the 
grain  once  stood  and  the  meadows  smiled  in  the 
sun  the  wolves  shall  howl  again  in  tlie  gloom  of 
the  forest.  And  where  the  homestead  was  there 
will  be  graves.    Such  is  the  interpretation  of  war. 

The  farmer  and  the  family  are  the  nation,  and 
the  idiotic  son  laughing  beside  the  fire  is  the  war 
theorist  talking  of  the  boom  of  trade. 

Patriotic  Hypocrisy 

But  people  either  do  not,  or  will  not,  know 
this.  They  still  want  their  industry  and  its  in- 
flated gains,  and  was  prosperity  with  the  flush  on 
its  hectic  face,  and  war  pleasure  with  its  strident 
laugh,  dancing  away  the  midnight  hours.  In  and 
through  it  all  moves  smug  hypocrisy,  suggesting 
the  little  words  and  phrases  that  are  to  salve  the 
soul;  teaching  the  manufacturer  to  call  himself  a 
patriot  as  he  pockets  his  private  gains,  and  to 
shout  for  trade,  more  trade,  that  he  may  cram  his 
pockets  the  fuller;  teaching  the  farmer  that  his 
own  fat,  easy  industry  is  war  itself,  and  that  he 
may  count  his  fatted  cattle  in  the  light  of  his 
stable  lantern  and  go  to  bed  a  patriot;  teaching 
all  the  drones  and  parasites,  the  lawyers,  the  pro- 
fessors, the  chefs  and  the  piano  players,  the  ac- 
tors and  the  buffoons,  that  in  going  on  with  their 
business  they  are  aiding  in  the  conduct  of  the  war. 

"Business  as  usual!"  shouted  some  especial 
idiot  at  the  outset  of  the  war. 

The  cry  was  like  to  ruin  us. 

What,  then,  are  we  to  do  By  what  means 
can  we  change  from  an  economy  of  peace  and 
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indu.st I'ial  selli.shness  lo  an  economy  of  effort  and 
national  sacrilice? 

There  arc  two  ways  in  whieli  this  can  be 
done;  one  that  is  heroic  and  impossible,  another 
that  lies  easy  to  our  hand. 

The  first  is  tlie  method  that  nations  adopt  only 
in  their  despair,  only  in  the  last  agonies  of  for- 
eign conquest,  as  when  Richmond  fell,  or  when 
the  Boers  fought  on  in  grim  desperation  across 
the  naked  veldt.  Here  national  production  ends, 
save  only  for  necessary  food  and  war  supplies. 
Private  industry  is  gone.  Luxury  is  dead.  All 
of  tlie  nations  men  are  gathered  into  a  single 
band.  They  do  as  they  are  told.  They  fight,  they 
work,  they  die.  Its  women  are  in  the  fields,  or 
they  are  making  bandages;  tliey  tend  the  sick; 
they  pray  beside  the  dying. 

Thus  can  a  nation  stand,  grim  and  terrible,  its 
back  against  the  wall,  till  it  goes  down,  all  in  one 
heap,  glorious.  In  the  wild  onslaughts  of  the 
great  conquests  of  the  past,  nations  have  died 
like  this. 

But  for  us,  here  and  now,  and  in  the  short 
time  that  we  have,  this  is  not  possible.  Outside 
invasion  could  force  us  to  it,  in  a  jumbled  wreck, 
with  no  choice  of  our  own.  But  to  accomplish 
this  at  a  word  of  command  inside  our  present 
complex  industrial  system  is  not  possible.  It  is 
too  intricate,  too  complicated,  to  be  done  by 
command  from  above.  To  enlist  every  man  and 
woman  in  an  industrial  army,  to  direct  their 
work  and  assign  their  rations — in  other  words,  to 
create  an  ideal  national  war  machine — is  a  task 
beyond  the  power  of  a  government.  Years  of 
preparation  would  be  needed. 

National  Organization 

What  we  do  must  be  done  from  below,  using, 
as  best  we  can,  the  only  driving  force  that  we 
know — the  will  of  the  individual.  We  must  find 
a  means  that  will  begin  to  twist  and  distort  our 
national  industry  out  of  its  present  shape  till  it 
begins  to  take  on  the  form  of  national  organiza- 
tion for  war. 

To  do  this  we  must  exchange  war  prosperity 
for  war  adversity,  self-imposed  and  in  deadly 
earnest. 

The  key  to  the  situation,  as  far  as  we  can  un- 
lock it,  lies  in  individual  thrift  and  individual 
sacrifice.  Let  there  be  no  more  luxuries,  no 
wasted  work,  no  drones  to  keep,  out  of  the  na- 
tional production. 

Every  man  to-da}'  who  consumes  aiiy  article 
or  employs  any  service  not  absolutely  necessary 
aims  a  blow  at  his  country. 

Save  every  cent.  Live  plainly.  Do  without 
everything.    Rise  early,  work  liard,  and  content 
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yourself  with  a  Ijarc  liviiiy.  The  man  who  does 
this — it  lie  uses  the  saved  money  properly — is 
doing  war  work  for  his  country.  He  may  wrap 
his  last  year's  coat  about  him  and  eat  his  bread 
and  cheese,  and  feel  that  he,  too,  is  doing  some- 
thing to  show  the  world  the  kind  of  stiif?  that  is 
yet  left  in  it. 

But  he  must  use  his  savings  properly.  That 
is  the  whole  essence  of  the  matter. 

Limit  Buying  to  Necessities 

Let  us  see  what  this  implies.  If  the  idea  of 
national  thrift  were  really  to  spread  among  us, 
there  would  be  no  more  purchases  of  mere  lux- 
uries or  things  that  could  be  done  without — no 
more  motors,  no  theatres  (save  where  the  work 
is  voluntary  and  the  money  for  the  war),  no  new 
clothes  (they  would  become  a  badge  of  shame), 
no  books,  no  pictures,  no  new  furniture,  no  new 
carpets,  no  victrolas,  and  for  our  children  no  new 
toys  save  such  as  can  be  made  by  the  affection- 
ate industry  of  a  father  working  overtime  with 
bits  of  stick  and  cardboard. 

Such  a  programme  would  threaten  to  wipe  out 
manufacturers  and  knock  down  ■  dividends  like 
ninepins.  At  first  sight,  a  manufacturer,  reading 
such  an  article  as  this,  turns  pale  with  indigna- 
tion and  contempt.  Let  him  wait.  Let  us  fol- 
low the  money  that  is  saved  a  little  further  and 
see  what  happens  to  it. 

Every  cent  of  the  money  that  can  be  gathered 
up  by  national  thrift  should  be  absorbed  by  na- 
tional taxes  and  national  loans.  Our  present 
taxes  are,  for  war  time,  ridiculously  low  as  far  as 
all  people  of  comfortable,  or  even  of  decent, 
means  are  concerned.  And  they  are  made  with 
one  eye  on  the  supposed  benefit  to  industry.  We 
need  a  blast  of  taxation — real  taxation,  income 
tax  and  all — that  should  strike  us  like  a  wave  of 
German  gas.  As  things  are,  we  should  go  down 
before  it.  Armed  with  the  new  gas  helmet  of 
natonal  thrift,  wc  could  breathe  it  easily  enough 
and  laugli  behind  our  goggles. 

Government  Bonds 

Over  above  the  taxes  we  need  a  succession  of 
government  patriotic  loans,  not  money-lenders' 
^  loans  at  market  and  super-market  rates,  but  pa- 
triotic loans  in  the  real  sense,  at  a  low  rate  of 
interest,  let  us  say,  4  per  cent.,  and  issued  in 
bonds  of  $35,  with  a  dollar  a  year  as  interest. 

The  people,  one  says,  will  not  subscribe.  Then, 
if  not,  let  us  perish;  we  do  not  deserve  to  win 
the  war. 

But  they  will  subscribe. 

If,  under  the  auspices  of  our  government,  a 
national  campaign  for  thrift  and  investment  is  set 
on  foot;  if  we  give  to  the  ideas  all  the  publicity 
that  our  business  brains  can  devise;  if  we  adver- 
tise it  as  commerce  advertises  its  healing  oils  and 
fit-right  boots   and   its   Aphrodite   rnr-ot'^,  then 


people  will  subscribe,  tumultuously,  roaringly, 
overwhelmingly. 

If  not — if  that  is  the  kind  of  nation  that  we 
are — let  us  call  our  soldiers  home  from  the  west- 
ern front.  They  are  fighting  under  a  misunder- 
standing. The  homes  that  they  are  saving  are 
not  worth  the  sacrifice. 

But  first  let  the  government — of  the  domin- 
ions, the  provinces,  the  cities,  and  the  towns — 
itself  begin  the  campaign  of  thrift.  At  present 
vast  sums  of  money  are  being  wasted  in  so- 
called  public  works — railways  in  the  wilderness, 
cement  sidewalks  in  the  streets,  post-ofifices  in  the 
towns — millions  and  millions  that  drain  away  our 
economic  strength.  In  time  of  peace  these  are 
excellent.  For  war,  unless  they  have  a  war  pur- 
pose, the  things  are  worse  than  useless.  The 
work  of  the  men  who  labor  at  them  is  of  no 
value,  and  the  food  and  clothes  that  they  con- 
suine  must  be  made  by  other  men. 

Let  us  be  done  with  new  streets  and  new 
sidewalks,  new  town  halls,  and  new  railways  till 
the  war  is  done.  Let  us  walk  in  our  old  boots  on 
the  old  boards,  patriots  all,  with  dollar  pieces 
jingling  in  Our  pockets  adding  up  to  twenty-five 
for  the  latest  patriotic  loan. 

Let  us  do  this,  and  there  will  pour  into  the 
•  hands  of  the  government  such  a  cascade  of 
money  that  the  sound  of  it  sliall  he  heard  all  the 
way  to  Potsdam. 

What  Can  You  Make? 

And  here  enters  the  last  step  to  be  taken 
under  natoinal  thrift  to  convert  ourselves  into  a 
war  economy.  The  .government  goes  with  its 
money  to  the  manufacturers  and  interrogates 
them.  What  can  you  make,  and  you,  and  you? 
You  have  a  plant  tliat  has  made  buggies  and 
fancy  carriages.  These  our  people  will  not  buy 
because  now  they  walk.  But  what  is  it  that  you 
make?  Can  you  turn  yourself  to  making  trucks, 
wagons?  You,  that  made  boots  and  have  lost 
half  your  trade,  what  about  a  hundred  thousand 
boots  for  the  army?  You,  that  made  clothes, 
what  about  doing  the  whole  thing  over  in  khaki? 

The  needs  of  a  war  government  are  bound- 
less, endless.  The  list  of  its  wants  is  as  wide  as 
the  whole  range  of  our  manufactures.  The  ad- 
justment is  difificult.  Not  a  doubt  of  it.  It  can- 
not be  done  in  a  day.  But  with  each  successive 
month  the  process  would  go  on  and  on  till  wc 
would  find  ourselves,  while  working  apparently 
each  for  himself,  altered  into  a  nation  of  war- 
workers,  every  man,  in  his  Immlilc  sense,  at  the 
front  and  taking  his  part. 

Meantime,  we  at  home  are  doing  nothing,  or 
next  to  it,  for  the  war.  While  wc  go  about  our 
business  as  usual,  men  are  l^reathing  out  their 
lives  for  us,  somewhere  in  Fr;incc. 

What  shall  we  do? 
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Electro-Chemical  and  Metallurgical  Possibilities 

in  Canada 

  By  H.  E.  Howe'  


In  considcrinn  the  utility  of  liNilro-cKctric  power,  wc 
must  rcnu'iubcr  that  it  is  simply  anotlu-r  way  of  selling 
energy,  and  its  cost  must  always  be  compared  with  the  cost 
of  energy  in  other  forms,  such  as  coal.  It  may  be  expected, 
therefore,  that  hydro-electric  development  will  hv  more  ex- 
tensive in  the  immediate  future  in  Canada  lli;in  in  the  United 
States,  for  example,  where  coal  is  found  relatively  near  the 
industrial  centres  and  at  points  where  it  can  be  used  direct, 
or  where  gas  from  by-product  coke  ovens  can  be  used  to 
produce  electric  energy  at  a  price  competing  with  its  cost 
when  generated  by  hydro-electric  power,  li  imisl  he  liorne 
in  mind  that  while  steam  plants  are  now  [)ro(lucing  power 
with  approximately  one-half  the  coal  required  fifteen  years 
ago,  and  at  a  capital  cost  of  little  less  than  half  what  it  was 
at  that  time,  hydro-electric  equipment  had  a  very  higli  initial 
etlicienoy,  and  conseeiuently  has  not  enjoyed  anything  like 
the  same  degree  of  improvement,  while  the  cost  has  in  no 
way  decreased.  In  fact,  owing  to  increased  prices  of  mater- 
ials and  labor,  the  cost  per  horse  jinwer  is  prnbalily  higher 
than  it  was  fifteen  years  ago. 

Therefore,  the  fact  that  a  water  power  exists  and  of¥ers 
opportunity  for  development  as  a  source  of  electric  energy 
does  not  necessarily  imply  that  it  is  economical  to  develop  it 
or  that  developed,  a  group  of  industries  will  at  once  find  a 
home  in  that  vicinity. 

Must  Be  Demand  for  Products 

Let  us  consider  for  a  moment  whether  electro-metallurgi- 
cal and  electro-chemical  industries  are  in  order  for  Canada 
at  the  present  time.  Two  things  enter  into  this  considera- 
tion— first,  is  there  sufficient  demand  for  the  products  of  these 
industries;  and.  second,  are  there  not  other  demands  for  elec- 
tric power  which  at  present  must  supersede  such  industries? 
Almost  without  exception  electric  products  are  the  raw  ma- 
terials for  other  industries;  we  must  have  a  relatively  large 
number  of  such  industries  before  the  establishment  of  electro 
industries  can  be  justified.  As  to  the  second  point,  it  would 
seem  that  a  market  for  labor  is  one  of  the  commanding  ques- 
tions before  Canada  at  the  present  time,  especially  in  view  of 
the  return  of  soldiers  and  the  expected  immigration  of  many 
hands,  who  will  want  employment  in  other  than  agricultural 
pursuits. 

Other  industries,  such  as  spinning  and  weaving,  employ 
many  more  hands  per  horse  power  of  electric  energy  con- 
sumed than  do  electro-chemical  and  metallurgical  plants,  and 
can  afford  to  pay  a  higher  price.  Such  employment,  in  turn, 
builds  up  communities  and  offers  opportunities  for  wholesale 
and  retail  merchants  and  the  host  of  secondary  industries  in- 
cident to  any  concentrated  population.  If  we  consider  the 
relation  between  the  horse  power  consumed  in  Niagara  Falls, 
N'.Y.,  or  Ontario,  in  relation  to  the  population  of  these  places 
and  apply  the  same  line  of  reasoning  to  the  locality  of  Man- 
chester, X.H.,  or  Lowell,  Mass.,  this  point  will  at  once  be 
emphasized.  It  must  be  obvious  that  electro-chemical  and 
electro-metallurgical  industries  face  another  handicap,  for 
with  the  building  up  of  the  consuming  population  and  indus- 
tries utilizing  electro  products  there  comes  a  growing  and 
insistent  demand  for  power,  which  tends  to  place  the  cost  of 
electric  energy  at  a  higher  price  than  such  processes  can 
afford  to  pay.  They  are,  therefore,  gradually  forced  to  seek 
advantageous  points  at  a  little  distance  from  the  large  cen- 
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tres.  but  these  poinls  can  only  be  chosen  where  the  reason- 
ai)ly  low  incoming  and  outgoing  freight  rates  are  available. 

Let  us  consider  some  of  the  points  determining  the  loca- 
tion of  electro  industries. 

Factors  Determining  Location 

l'"irst,  there  must  be  a  source  of  large  blocks  of  power. 
Tin-  lixation  of  atmospheric  nitrogen,  for  example,  requires 
ri.'i.OOO  kilowatt  hours  to  produce  one  ton  of  100  per  cent, 
nitric  acid.  The  manufacture  of  aluminum  requires  a  like 
amount  of  power  per  ton  of  finished  product.  The  production 
of  ferro-alloys  which  have  become  an  essential  in  modern 
industry  for  the  making  of  high  speed  steels,  the  hardening 
of  armor  and  piercing  projectiles,  consume  from  3,000  to  8,000 
kilowatt  hour  per  ton  of  product,  depending  upon  the  grade 
of  alloy  made.  The  process  of  casting  an  alloy  or  refining 
steel  consumes  from  600  to  1,000  kilowatt  hours  per  ton,  vi'hile 
the  refining  of  nickel  requires  energy  to  the  extent  of  3,000 
kilowatt  hours  per  ton.  Lead  is  the  smallest  power  con- 
sumer, since  only  130  kilowatt  hours  per  ton  of  refined  pro- 
duct are  required,  while  copper  at  300  kilowatt  hours  per  ton 
is  next.  It  is  evident,  therefore,  that  different  industries  re- 
quire blocks  of  power  from  5,000  to  50,000  kilowatt  hours. 

Second,  this  power  must  be  reliable.  It  should  not  be 
subject  to  great  variation,  for  in  electric  furnace  operations, 
especially,  it  is.  frequently  fatal  to  have  a  sudden  diminution 
in  the  amount  of  power  available.  This  means  that  in  some 
instances  a  water  power  which  is  subject  to  severe  ice  condi- 
tions or  where  the  flow  of  water  materially  decreases  in  sum- 
mer must  have  a  steam  plant  as  an  auxiliary  if  a  high  average 
of  efficiency  is  to  be  derived  from  the  water  power  itself  dur- 
ing other  seasons  of  the  year. 

Cheap  Power  Necessary 

Third,  the  power  must  be  cheap,  far  cheaper  than  many 
suppose,  if  electro-chemical  and  metallurgical  processes  are 
to  be  established  on  anything  approaching  a  large  scale. 
Twenty  dollars  per  horse  power  year,  which  is  equivalent  to 
3c  per  kilowatt  hour,  is  not  cheap.  Many  important  processes 
cannot  live  at  that  price.  By  locating  a  plant  equipped  with 
modern  turbo-alternators  near  the  coal  fields  it  is  possible  to 
meet  this  figure  through  the  generation  of  electricity  from 
steam  power.  Artificial  fertilizers  and  the  great  group  of  in- 
dustries depending  upon  nitrates  must  have  powrer  consider- 
ably below  $10  per  horse  power  year.  Dr.  Eyde  stated  in 
1912  that  when  electric  energy  in  Norway  exceeded  a  price  of 
.$6  per  horse  power  it  would  become  impossible  for  the  great 
plants,  so  favorably  located,  to  compete  with  other  sources  of 
nitrates. 

Fourth,  there  must  be  reasonably  cheap  freight  rates 
from  the  plant  to  the  consuming  industries  and  on  the  raw 
materials  which  must  be  brought  in.  Electro-chemical  indus- 
tries are  large  consumers  of  such  materials  as  salt,  coal,  silica 
and  calcium  compounds,  and  in  many  instances  their  pro- 
ducts must  be  sold  at  a  price  which  precludes  the  possibility 
of  paying  large  amounts  for  freight. 

Transportation  an  Important  Item 

Fifth,  for  this  reason  the  nearness  to  consumers  is  almost 
always  an  essential.  It  has  been  estimated  that  a  distance  of 
1,000  miles  to  the  centre  of  distribution  is  equivalent  to  an  in- 
crease of  from  $10  to  $20  per  horse  power  year  in  the  cost  of 
power  itself.    Where  raw  materials  are  bulky  and  the  product 
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is  not  bulky,  work  must  be  carried  on  near  the  raw  materials. 
Where  large  amounts  of  power  are  essential  it  may  pay  to 
bring  the  raw  materials  to  it.  Such  questions  must  be  separ- 
ately considered  in  each  individual  instance. 

Sixth,  there  must  be  good  labor  conditions;  and,  finally, 
raw  materials  must  be  available. 

Relatively  higher  prices  can  be  paid  for  electric  power 
only  where  the  most  favorable  conditions  of  locality,  market, 
freight  rates,  accessibility  to  raw  materials  and  labor  condi- 
tions exist.  An  exceptional  advantage  for  any  one  of  these 
five  factors  may  be  sufficient  to  overcome  a  considerable 
weakness  in  one  or  more  of  the  others.  For  example,  in  Nor- 
way power  is  so  cheap  and  a  large  market  so  near,  with 
water  transportation,  that  a  very  large  carbide  plant  is  being 
installed,  even  though  some  of  the  raw  materials  must  eventu- 
ally come  from  a  considerable  distance.  Niagara  Falls  is  a 
most  unusual  locality,  and,  because  of  its  exceptional  advan- 
tages, must  not  be  taken  as  a  criterion  for  possible  develop- 
ments in  other  places  as  they  exist  at  present. 

Satisfactory  Conditions  Essential 

It  would  seem,  therefore,  that  while  Canada's  hydro-elec- 
tric power  offers  many  potential  opportunities,  it  must  be 
considered  at  present  a  reserve,  and  several  conditions  must 
be  satisfactory  before  definite  recommendations  can  be  made. 
First,  we  must  know  more  about  Canadian  natural  resources 
that  lend  themselves  to  the  treatment  of  electric  processes, 
and  we  must  have  information  in  more  available  form  than  at 
present;  second,  the  selection  and  establishment  of  an  indus- 
try utilizing  electric  energy  must  be  done  with  great  care  and 
with  a  thorough  study  of  the  economics  in  each  instance; 
third,  there  must  be  a  larger  consuming  population  in  Canada 
before  the  introduction  of  many  of  the  electric  industries  can 
be  justified;  fourth,  there  must  be  more  industries  using  elec- 
tric products  as  their  raw  materials;  and,  fifth,  reall)^  cheap 
power  must  be  available. 

To  bring  about  this  latter  condition  there  must  be  lower 
costs  for  development.  Many  of  the  great  power  companies 
have  been  obliged  to  spend  considerable  money  and  embellish- 
ment, owing  to  the  location  of  their  power  plants,  which  has 
added  much  to  the  cost  per  horse  power.  Owing  to  several 
uncertainties,  money  used  in  development  has  had  to  pay  a 
higher  interest  rate  than  in  other  forms  of  industrial  activity, 
and,  besides,  it  costs  nearly  three  times  as  much  to  develop  a 
water  power  as  it  does  to  construct  a  steam  plant  to  produce 
the  same  amount  of  kilowatts  per  hour.  If  capitalists  would 
accept  bonds  at  5  per  cent,  instead  of  7  per  cent,  the  cost  of 
production  of  a  horse  power  hour  would  be  reduced  22  per 
cent.  Railways  and  other  forms  of  industries  seem  to  have 
no  difficulty  in  obtaining  money  at  this  rate,  and  it  may 
eventually  become  necessary  for  governments  to  use  their 
credit  to  obtain  money  at  low  rates  to  assist  in  water  power 
development.  There  must  also  be  reasonable  and  co-opera- 
tive legislation  to  insure  the  permanency  and  safety  of  private 
investments  in  such  projects. 

Electro-metallurgical  Field 

Based  on  these  principles,  the  immediate  future  seems  to 
offer  Canada  two  fields  for  the  utilization  of  hydro-electric 
power  in  electro-metallurgy  and  electro-chemistry.  Perhaps 
the  most  important  is  the  electro-metallurgical  field.  Here 
Canada  has  the  raw  materials;  she  has  the  consuming  market 
for  much  of  the  material  to  be  used  in  the  construction  work 
which  must  go  forward,  while  in  many  instances  the  products 
can  be  exported  to  advantage  by  all  water  routes.  Hydro- 
electric power  would  seem  particularly  well  adapted  to  this 
industry  here,  because  electric  furnaces  do  not  require  the 
peculiar  crucible  clays  which  would  have  to  be  imported;  the 
product  is  of  the  highest  grade,  and  the  fuel  which  we  should 
feel  called  upon  to  conserve  for  the  sake  of  posterity  is  re- 
placeable with  electric  energy  in  the  form  of  heat.  Every 
million  kilowatts  used  is  equal  to  eleven  and  a  half  million 


tons  of  coal  per  annum,  and  it  must  be  remembered  that 
under  the  most  favorable  conditions  it  requires  four  pounds 
of  coal  to  develop  one  horse  power.  Electro-metallurgic  pro- 
cesses have  already  a  strong  foothold  in  Canada,  and  import- 
ant developments  have  been  the  result.  I  refer  to  the  pro- 
duction of  ferro-titanium  directly  from  the  ores  and,  concur- 
rently with  it,  the  manufacture  of  high-grade  irons  from  the 
titaniferrous  iron  ores  of  Canada,  which  have  constituted  a 
problem.  You  are  also  aware  of  the  important  place  which 
electro-metallurgy  holds  with  relation  to  munition  manufac- 
ture. The  indications,  therefore,  seem  to  be  that  further  de- 
velopment, not  only  in  the  smelting  of  ores  but  in  the  utiliza- 
tion of  scrap  materials,  lies  in  the  immediate  future. 

Developments  in  Electro-chemical  Field 

In  the  electro-chemical  field  there  are  also  instances  of 
important  developments,  such  as  the  group  of  processes  at 
Shawinigan  and  at  Niagara  Falls,  Ont.  The  production  of 
nitrates  now  illustrated  by  the  American  Cyanamid  Company 
at  Niagara  Falls.  Ont.,  would  seem  to  offer  the  best  electro- 
chemical field,  but  it  must  have  far  cheaper  power  than  is 
now  offered  if  considerable  expansion  is  to  be  expected.  The 
production  of  nitrogen  .fixation  is  of  great  economic  and 
national  importance.  Nitric  acid  is  the  basis  of  many 
chemical  industries,  is  an  absolute  essential  in  all  explosive 
manufacture,  and  is  required  in  ever-increasing  amounts  for 
the  production  of  fertilizers.  Canada  must  eventually  use 
fertilizer.  It  is  well  known  that  we  cannot  continually  draw 
money  from  the  bank  without  occasionally  depositing  funds, 
and  yet  we  hear  stories  of  how  rich  the  farm  lands  used  to  be, 
forgetting  that  the  fertility  of  a  virgin  soil  must  gradually 
disappear  unless  replaced  in  some  measure.  Those  nations 
praised  for  the  yields  per  acre  are  also  the  nations  where  the 
greatest  amounts  of  fertilizer  are  used  annually  per  acre. 
The  fixation  of  atmospheric  nitrogen  is  a  large  consumer  of 
power;  the  product  will  stand  reasonable  transportation 
charges;  a  nation  cannot  be  wholly  independent  without 
nitrates,  and  for  these  reasons  this  particular  electro-chemi- 
cal process  would  seem  to  command  early  attention. 

Although  it  is  beyond  the  province  of  this  discussion, 
the  utilization  of  hydro-electric  power  to  a  greater  extent  in 
transportation  may  be  mentioned.  The  heavy  initial  invest- 
ment is  a  serious  factor,  but  against  this  may  be  mentioned 
the  conservation  of  fuel,  the  fact  that  many  water  powers 
exist  where  grades  are  heavy  and  population  sparse,  and  the 
fact  that  considerably  greater  motive  power  can  be  obtained 
from  an  electric  locomotive  than  it  is  possible  to  develop 
from  the  most  modern  steam  locomotives. 

In^considering  the  possibility  of  saving  coal  through  the 
utilization  of  hydro-electric  power  it  is  interesting  to  note 
that  prior  to  the  war  France  consumed  about  60,000,000  tons 
of  coal  per  year,  of  which  33  1/3  per  cent,  was  imported. 
Now  the  Germans  hold  a  good  part  of  the  French  mines,  and 
it  is  needless  to  say  that  when  they  are  returned  to  France 
they  will  be  well  worked  out.  Consequently  a  survey  of  the 
water  power  resources  of  France  has  been  made,  with  the 
result  that  power  estimated  at  from  6,000,000  to  10,000,000 
horse  power  has  been  located.  About  45,000,000  tons  of  coal 
are  used  annually  in  France  for  power,  producing  12,000,000 
horse  power.  The  development  of  6,000,000  hydro-electric 
horse  power  will  represent  an  annual  saving  of  over  20,000,000 
tons  of  coal. 

The  cheapness  of  electric  power  determiqcs  to  a  great 
degree  the  future  of  electro-chemistry  and  electro-metallurgy 
in  Canada,  as  well  as  elsewhere.  I  have  attempted  to  set 
forth  some  of  the  limitations  governing  present  processes 
but  with  cheaper  power  it  is  not  at  all  unlikely  that  new 
processes  will  be  devised  and  new  products  be  produced  that 
may  entirely  alter  the  situation  as  it  appears  at  present. 
Cheap  power  will  also  largely  determine  what  can  be  done 
with  existing  processes. 
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VUc  G.  S.  C.  E.'s  New  Secretary 
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MacliintTv."  In  I'.iOT  he  became  editor  of  "The  Canadian 
Manufacturer."  Mr.  Keith  then  spent  eight  years  in  the 
West  as  a  practical  contractor  and  cnsinecr,  returning  cast 
in  lOl.j  U>  resume  editorial  work  as  editor  and  inanascr  of 
"Construction,"  which  position  lie  lea\cs  to  take  np  I'is  new 
duties.  Mr.  Keith's  wide  accpiaintancc  vvitli  Canadian  inrhis- 
trial  conditions  and  the  development  af  onr  natural  rcso\irccs 
specially  fits  him  for  his  new  position  as  secretary  of  Can- 
ada's national  cnqrinecrino:  society. 


Mainly  Constructional 

East  and  West—  From  Coast  to  Coast 


.sMi;cL-  ;ia.~  i.ccn  ;;4i\en  of  an  applicalirm  to  ])arliamcnt  for 
legislation  to  incorporate  the  "Dominion  Cood  I\nads  .Asso- 
ciation." 

The  Toronto  City  Council  has  given  a  grant  of  .$1.'),()00  to 
the  Grace  Hospital  to  cover  the  cost  of  a  number  of  struc- 
tural and  other  improvements  at  the  institution. 

A  new  military  hospital  at  Esquimalt,  to  serve  tlu  needs 
of  the  Pacific  Coast  and  to  tike  the  place  of  the  present  in- 
adequate institution,  is  being  planned.    It  has  not  been  dc- 


Child  whrlbir  In  Iniild  at  nnce  nr  dela.\'  iiperatiuns  nntil  after 
the  war, 

I  I  is  dialed  thai  ibc  l'"llisi)n  Milling  and  I£le\  al(.)r  Com- 
pany i-iMiiiMiiplalc  the  erection  of  a  large  grain  elevator  at 
I  ,rl Idiridm'.  Alia.,  pros  idin.n  llir  Dnminion  (lovernment  does 
nni  (■staldi>li  (inc  tiieri'. 

(  ity  i'.n.ginrcr  W.  1'.  .\ear,  of  St.  Catiiarines,  Out.,  has 
bei'U  instructed  by  the  council  to  make  a  survey  and  report  on 
a  si'wer  system  fiir  tiie  section  of  the  Western  Hill  south  of 
Ibc  (Irand  Trunk  Railway. 

The  'l'oront(5  City  Council  has  refused  to  approve  the 
plans  of  the  Canadian  Pacific  J'iailway's  double  track  railway 
from  Yonge  Street  to  Lcaside,  pending  agreement  as  to  a 
subway  at  Sumnieriiill  .Avenue. 

II  is  reported  that  the  Riordon  Pulp  and  Paper  Company 
is  planning  to  establish  a  large  sulphite  plant  in  connection 
with  their  present  plant  at  Haileybury,  Ont.  Options  arc 
said  to  have  been  closed  on  the  adjacent  property  and  plans 
and  surveys  already  completed. 

The  Council  of  the  town  of  AVelland,  Ont.,  will  ask  per- 
mission of  the  Ontario  Legislature  to  unite  with  a  section  of 
I  he  Township  of  Crowland  and  incorporate  the  whole  as  the 
city  of  Welland.  The  principal  reason  i^or  this  action  is  the 
rapidly  increasing  tax  levied  by  the  county. 

Hon.  T.  \V.  McGarry  has  introduced  legislation  in  the 
Ontario  house  to  amend  the  Tile  Drainage  Act.  The  object 
is  to  increase  the  amount  which  can  he  loaned  to  any  one 
municipality  from  ,i;50,000  to  $100,000  and  the  total  which  may 
be  loaned  under  the  Act  from  .$500,000  to  ,$1,000,000. 

The  Hon.  Albert  Sevigny,  Minister  of  Inland  Revenue, 
recently  stated  that  the  improvements  to  the  harbor  at  Que- 
l)ec  will  be  pushed  with  vigor  in  the  spring.  With  regard  to 
the  work  at  the  drydock  at  Lauzon,  he  said  operations  would 
he  commenced  as  soon  as  the  weather  conditions  permitted. 

The  City  Council  of  St.  Catharines,  Ont.,  have  concurred 
in  the  recommendation  of  the  works  committee,  that  a  four- 
foot  concrete  sidewalk  be  laid  on  the  northerly-side  of  Myrtle 
Street,  from  Geneva  Street  to  Wiley  Street,  and  on  the  south- 
erly side  of  IVrmilla  Street,  from  Dexter  Street  to  McDonald 
Street. 

.:V  concrete  road  from  Winnipeg  to  Transcona,  via  Nairn 
f^oad,  Elmwood,  is  contemplated,  and  a  great  deal  of  interest 
is  exhibited  by  Winnipeg  business  men,  many  of  wdiom  have 
promised  handsome  donations  toward  the  cost  if  the  govern- 
ment will  pay  a  portion.  The  estimated  cost  of  the  work  is 
$(i.'),000. 

Jiuilding  permits  for  the  month  of  b'ebruary.  1917,  for  :;S 
cities  of  Canada  amounted  to  $l,,'j0:i,9:!9,  as  compared  with 
.$663,1 .'!.")  in  the  corresponding  month  in  1916,  an  increase  of 
approximately  125  per  cent.  The  greatest  gain  was  in  Eastern 
Canada,  the  figures  being  $1,365,497,  as  against  $55.'5.406.  The 
ll.gures  for  the  four  Western  provinces  total  $1.'>8,442.  as 
against  $108,739. 

Cr)mmissioner  li.  C.  Harris,  of  Toronto,  has  reported  to 
the  Hoard  of  Works  that  it  would  cost  $190,000  to  continue  a 
ci\ic  car  line  on  Coxwell  Avenue,  from  Danforth  Avenue  to 
Gerrarfl  Street.  He  stated  that  the  expenditure  would  be  use- 
less if  the  proposed  hydro-radial  entrance  is  considered,  as  the 
same  territory  would  be  served  by  a  parallel  line.  The  report 
has  been  shelved  by  the  board  until  the  hj'dro-radial  entrance 
question  is  properly  dealt  with. 

The  chancellor  of  Queen's  I 'ni\ersity,  Kingston.  Out., 
Dr.  James  Douglas,  of  Xevv  A'ork,  has  agreed  to  give  $100,000 
towards  a  fund  to  develoj)  Kingston  General  Hospital  into  a 
capacious,  modern  institution,  and  especially  with  a  view  to 
the  improvement  of  its  teaching  facilities  in  connection  witii 
Queen's  University  School  of  Medicine,  making  research  work 
possible.    The  hospital  board  will  engage  a  hospital  architect 
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to  draw  plans  and  later  will  place  the  matter  before  the  legis- 
lature and  the  municipal  councils  of  Eastern  Ontario. 

The  Board  of  Trade  of  Welland,  Ont.,  recently  passed  a 
resolution  recommending  that  the  Department  of  Railways 
and  Canals  begin  at  once  the  necessary  plans  atid  surveys  for 
the  building  of  a  canal  and  river  system  from  the  foot  of  Lake 
Ontario  to  Montreal  of  a  character  and  capacity  to  conform 
with  the  plans  for  the  Welland  Ship  Canal,  so  that  the  depart- 
ment may  be  able  to  proceed  with  the  work  as  soon  as  pos- 
sible after  the  termination  of  the  war. 

It  is  said  that  at  least  500  more  houses  are  needed  in 
Welland  to  accommodate  the  increasing  population,  due  to 
industrial  development.  Real  estate  men,  however,  say  there 
is  little  prospect  of  an  early  improvement  in  conditions.  This 
is  due,  no  doubt,  to  the  increased  cost  of  building,  which  in 
many  cases  makes  it  an  unprofitable  investment.  The  situa- 
tion in  Welland  is  reported  to  be  serious,  many  small  houses 
accommodating  two  families  and  some  more  than  two,  while 
a  great  many  people  are  unable  to  get  any  accommodation 
whatever. 

Engineers  of  the  Greater  Winnipeg  Water  District  are 
engaged  in  preparing  plans  for  the  tunnel  which  is  to  carry 
the  Shoal  Lake  aqueduct  under  the  Red  River.  The  surveys 
show  that  the  tunnel  will  have  to  be  driven  through  solid  rock 
at  a  depth  of  about  75  feet  below  the  land  surface.  The  rock 
is  a  limestone  formation,  the  same  as  that  which  outcrops  at 
St.  Andrew's.  The  contract  for  the  tunnelling  will  not  be  let 
until  next  fall.  The  tunnel  will  pass  under  the  river  at  a  point 
opposite  Victoria  Park  at  the  foot  of  Rupert  Street.  A  tunnel 
will  also  have  to  be  built  under  the  Seine  River  in  St.  Boni- 
face. 

At  a  meeting  of  the  council  of  the  Board  of  Trade  at  Sid- 
ney, B.C.,  recently  the  question  of  Sidney  wharf  improve- 
ments was  discussed.  It  was  decided  to  enlist  the  assistance 
of  the,  manager  of  the  V.  and  S.  Railway  in  procuring  a  sug- 
gested new  float  and  the  removal  of  the  old  piles  in  the  dis- 
used wharf.  The  meeting  also  discussed  the  question  of  the 
construction  of  a  wharf  by  the  Dominion  Government  at  the 
north  end  of  James  Island,  for  the  benefit  of  the  people  living 
there.  A  resolution  was  passed  endorsing  the  application  of 
the  Canadian  Explosives  Company  for  th§  construction  of 
such  a  wharf  and  is  to  be  presented  to  the  proper  authorities. 

Plans  have  been  completed  by  J.  C.  M.  Keith,  architect, 
for  the  addition  to  the  nurses'  home  in  connection  with  the 
Royal  Jubilee  Hospital, -Victoria,  B.C.,  and  tenders  called.  The 
addition  will  be  a  frame  structure,  three  storeys  in  height, 
besides  an  attic,  and  will  correspond  in  style  to  the  present 
home.  When  completed  it  will  give  additional  accommoda- 
tion for  28  nurses.  The  first  floor  will  consist  of  a  lecture 
hall  and  bedrooms;  the  second  will  contain  a  sitting-room 
and  bedrooms;  and  the  third  will  be  devoted  entirely  to  sleep- 
ing apartments.  The  walls  will  be  shingled  and  the  roof 
covered  with  slate.  All  the  plumbing  arrangements  will  be 
of  the  most  modern  nature. 

Contractors  of  Sarnia,  Ont.,  are  busily  engaged  in  the 
erection  of  houses  in  the  southern  part  of  the  town,  and  have 
secured  contracts  for  building  several  others.  The  tendency 
seems  to  be  for  Sarnia  to  extend  towards  the  south,  and  it  is 
in  this  quarter  principally  that  the  contractors  are  operating. 
The  residences  being  erected  are  designed  chiefly  for  the  use 
of  workingmen,  and  a  great  many  are  built  on  the  bungalow 
style,  with  living-room,  dining-room,  bedroom,  kitchen,  and 
bathroom  on  the  main  floor,  and  two  small  bedrooms  in  the 
upper  storey.  These  houses,  when  completed,  will  be  moder- 
ately priced,  and  will  sell  at  from  $1,500  to  $2,000,  a  figure 
which  is  expected  to  appeal  to  the  average  workingman.  They 
will  help  very  considerably  towards  relieving  the  house  short- 
age which  now  prevails  in  Sarnia. 

.\l  a  recent  meeting  of  the  Board  nf  Works  of  Btirnabx'. 


B.C.,  Mr.  F.  L.  Macpherson,  municipal  engineer,  submitted  a 
report  regarding  the  opening  of  a  highway  from  the  Burnaby 
Lake  district  direct  to  Kingsway,  in  reference  to  which  a  de- 
putation recently  waited  upon  'the  council.  There  are  two 
proposals.  One  is  to  open  up  Burris  Street  and  tht.  other  is 
by  way  of  Gilpin  Street.  The  Burris  route  covers  2.6  miles, 
and  the  engineer  estimated  that  it  would  cost  about  $2,250  to 
put  it  into  condition  for  light  traffic  and  from  $4,000  to  $6,000 
to  render  it  suitable  for  automobile  traffic.  The  Gilpin  Street 
route  would  require  an  expenditure  of  about  $5,475.  The  dis- 
tance this  way  is  3.9  miles  from  the  lake  to  Kingsway.  The 
present  route,  via  Douglas  Road  and  Edmonds,  is  4.6  miles. 
It  was  decided  to  send  a  copy  of  the  report  to  the  Burnaby 
Lake  petitioners. 

A  request  that  the  provincial  government  contribute 
40  per  cent,  of  the  cost  of  maintaining  the  new  Toronto- 
Hamilton  highway  was  made  to  Hon.  Finlay  Macdiarmid, 
Minister  of  Public  Works  and  Highways,  by  a  gathering  of 
representatives  of  all  the  municipalities  interested  in  the  high- 
way. The  request  arose  out  of  a  discussion  of  proposals 
made  by  the  Toroijto-Hamilton  Highway  Commission  at  a 
conference  at  the  parliament  buildings,  that  instead  of  con- 
tinuing to  pay  for  repairing  the  sides  of  the  highway,  at  a 
considerable  cost,  macadam  shoulders  be  constructed  9n  each 
.side  of  the  pavement.  The  chairman,  George  H.  Gooderham, 
M.P.P.,  considered  that  since  the  betterment  of  the  road  now 
by  adding  the  shoulders  would  save  maintenance  costs  in  the 
future,  the  costs  should  be  met  by  the  municipalities,  as  they 
would  .meet  the  maintenance  charges.  The  question  of  con- 
structing the  shoulders  was  left  in  an  indefinite  form,  the 
commission  being  authorized  to  go  ahead  with  betterment 
work  up  to  a  limit  of  $300  a  mile,  conditional  upon  the  gov- 
ernment paying  its  share. 

Hon.  T.  H.  Johnson,  Minister  of  Public  Works,  recently 
presented  to  the  Manitoba  Legislature  a  draft  order-in-coun- 
cil  with  regard  to  the  awarding  of  the  contracts  for  the  com- 
pletion of  the  Manitoba  parliament  Iniildings.  which  he  re- 
commended to  the  government.  In  bringing  in  this  draft 
order,  Mr.  Johnson  mentioned  that,  by  simplifying  the  plans 
and  securing  greater  competition,  in  tenders,  a  saving  to  the 
province  of  $1,289,587.89  had  been  efifected,  the  general  con- 
tract having  been  awarded  to  the  J.  McDiarmid  Construction 
Company,  at  $1,785,681.  The  Minister  recommended  that  in 
any  contract  entered  into,  a  proviso  should  be  embodied  re- 
serving the  express  right  to  close  down  the  whole  or  any 
part  of  the  works  during  seeding  or  harvest  time  in  any  year 
while  the  work  is  in  progress,  without  any  allowance  or  re- 
compense of  any  kind  whatsoever  to  the  contractor  for  any 
loss  or  inconvenience,  except  that  the  length  of  time  of  such 
compulsory  cessation  shall  be  added  to  the  time  limit  of  the 
contract.  Mr.  Johnson  said  that  the  government  was  not 
prepared  at  the  moment  to  announce  whether  the  work  will 
be  let  forthwith  or  left  over  till  after  the  war.  Opposing  re- 
commendations had  been  made  by  numerous  bodies  in  this 
regard. 


Personals 

Mr.  J.  fl*.  O'Hara,  it  is  understood,  will  probably  be  re- 
engaged as  engineer  for  Surrey  municipality,  B.C. 

Mr.  L.  S.  Derosia,  formerly  with  the  Case  Machinery 
Company.  Toronto,  has  joined  the  stafif  of  the  road  and  plow- 
ing machinery  department  (if  the  Canadian  I'nirlianks-Morse 
Com|)any,  Montreal. 


Trade  Publication 

The  Pdrtland  Ci-mciil  Associatit>n  lias  issued  a  booklet 
viititled  "^'ou^  Streets,"  which  is  distril)uted  to  jicrsons  inter- 
ested on  re(|uest. 


Contracts  Department 


News    of   Special    Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Cayuga.  Ont. 

I'l.iiis  luivf  Ik-ch  lucpaiiil  tor  a  $7,.")00 
watiTvvorks  cxtcnsiDii  for  the  \  illajje 
I'oiincil.  KiiKiiH'crs.  Jackson^  &  Lcc, 
riniiili-  r>UlK'..  lUantt.iril. 

East  Nissouri,  Ont. 

The  Township  L  ouiKil  arc  consiiloriiig 
the  construction  of  the  "Miiir"  drain  litis 
year.  Secretary-treasurer.  J.  W.  Suth- 
lanil.  Lakeside. 

Edmonds,  B.C. 

The  city  propose  si)enilin.n  $:(•'>. lor 
road  and  hridtjc  work  this  year.  Ad- 
dress. Reeve  Fraser.  City  Commissioner. 

Lindsay,  Ont. 

Kce-e  \\  illiams  lias  been  awardid  the 
general  contract  and  will  carry  out  tlu- 
stone,  hrick  and  carpentry  work  for  a 
$:i."i.(H)()  addition  to  the  pump  house,  etc.. 
of  the  Water  Commission.  Town  Coun- 
cil. 

London,  Ont. 

Plans  will  be  prepared  for  a  $47,000 
waterworks  extension  for  the  Utilities 
Board.  City  Council.  It  has  been  de- 
cided to  use  wooden  conduits.  General 
mana.v;er.  K.  \'.  Buchanan. 

Mount  Johnson,  Que. 

The  Municipal  Council  are  considering 
the  construction  of  seven  miles  of 
sidewalks.  Secretary-treasurer,  .\donai 
Quintin. 

Nepean  Township,  Ont. 

The  Township  Council  are  jjrcparing 
estimates  for  sidewalks. 

New  Toronto,  Ont. 

The  Town  Council  have  instructed 
James.  Loudon  &  Hertzbcrg,  Excelsior 
Life  Bldg..  Toronto,  to  prepare  plans  for 
an  extension  to  the  present  waterworks 
system  to  cost  .$40,000.  Clerk,  Geo.  D. 
Scott. 

Oshawa,  Ont. 

The  Town  Council  are  considering  ad- 
visability of  using  water  from  stream  in- 
stead of  pumping  from  the  lake.  Project 
likely  to  cost  about  $1.50,000.  Engineer, 
\V.  G.  Worden. 

Simcoe,  Ont. 

Town  Council  are  considering  the  pur- 
chase of  6,200  feet  of  8-inch  and  4.000 
feet  of  6-inch  vitrified  sewer  pipe.  Clerk, 
\V.  C.  McCall. 

Smith's  Falls,  Ont. 

The  construction  of  a  sewer  on  Union 
Street  to  cost  $0,000.  is  being  considered 
by  the  Town  Council.  Engineer,  S.  B. 
Code. 

The  construction  of  a  sewer  and  water- 
main  on  Smith's  Falls  Ave.  to  cost  $4,000 
is  contemplated  by  the  Town  Council. 
Engineer,  S.  B.  Code, 

Victoria  County,  Ont. 

Good  Roads  System  by-law  passed  by 
County  Council  has  been  sent  to  the 
Highways  Department,  Toronto,  for  ap- 


pr<i\al  of  mileage.  If  ratified  by  Ciovi'rn- 
nunt  a  committee  will  secure  neces^'ary 
machinery,  etc.,  in  order  to  make  a  start, 
l)ut  work  will  not  go  ahead  extensively 
until   alter   tlie  war. 

CONTRACTS  AWARDED 
Pointe  Claire,  Que. 

The  New  York  Continental  Jewell  l'"il- 
tration  Co.,  10  Cathcart  St.,  Montreal, 
have  been  awarded  the  contract  for  a 
chlorinator  for  the  filtration  plant. 

St.  Hyacinthe,  Que. 

Tile  followin.g  contracts  have  been 
awarded  in  connection  with  the  construc- 
tion of  a  filter  system  for  the  Water 
Works  C"ommittee,  City  Council,  by  the 
Roberts  Filter  Mfg.  Co.,  Darby,  I'enn.: — 
Construction,  L.  A.  Ott,  New  Birks  Bldg., 
Montreal;  motors  and  generators,  Can- 
,\(lian  (ieneral  Electric  Co.,  163  St.  An- 
tiiine  Street,  Montreal;  turbine  pumps,' 
De  Laval  Dairy  Supply  Co.,  Ltd.,  43 
Richmond  St.  E.,  Toronto;  cast  iron  pipe, 
Canada  Iron  Foundries  Ltd.,  \'ictoria 
Sq.,  Montreal.  Heating,  lighting  and 
roofing  contracts  to  be  awarded. 

Sombra  Township,  Ont. 

The  Town  Council  have  awarded  the 
general  contract  for  repairs  to  the 
"Huey"  tile  drain  to  Roy  Wade,  care  of 
Clerk,  W.  A.  Scott,  Bickford. 

Tecumseh,  Ont. 

W  ill.  Newman,  care  of  Engineer,  W^ind- 
.siir,  has  been  awarded  the  contract  for 
well  and  intake,  Ernest  Hill,  care  of  Engi- 
neer, Windsor,  the  pipe  laying  contract, 
and  the  Canadian  Allis  Chalmers,  212 
King  St.  W.,  Toronto,  the  contract  for 
supplying  pipe,  pumps,  motor  and  in- 
stallation for  the  waterworks  system  for 
the  Eau  Claire  Waterworks  Co.,  Ltd., 
costing  $20,000.  Engineer,  R.  W.  Code, 
Board  of  Trade  Bldg.,  Windsor. 

Railroads,  Bridges  and  Wharves 

Bay  Shore,  N.S. 

The  Canadian  Pacific  Railway,  Head 
Office,  Montreal,  Que.,  contemplate  the 
addition  of  six  stalls,  also  a  40,000  gal- 
lon water  tank  will  be  erected.  Pur- 
chasing agent,  E.  N.  Bender,  Montreal. 

Harding,  Man. 

Tenflers  will  be  received  Ijy  the  Sec- 
retary-treasurer of  the  Municiijal  Coun- 
cil or  the  Department  of  Public  Works, 
Winnipeg,  until  April  21  for  the  erection 
of  a  •steel  and  concrete  bridge  over  the 
Oak  River  north  of  Griswold. 

Manitoba,  Province  of 

J.  D.  Mc.Arthur  and  associates  will 
build  railway  from  East  .Selkirk  to  Fort 
.\lexander  with  Government  aid. 

New  Toronto,  Ont. 

The  Town  own  about  200  feet  on  Lake 
-Shore  and  propose  erecting  a  stone  sea 
wall  6  feet  above  lake  level.  Clerk,  Geo. 
D.  Scott. 

St.  Thomas,  Ont. 

The  City  Council  plan  to  extend  street 
railway  line  to  Queen  and  Centre  Streets. 


Smelter  Junction,  B.C. 

The  Canadian  Pacific  Railway,  Head 
Office,  Montreal,  Que.,  are  considering 
the  erection  of  round  house  shops,  side 
tracks,  etc.  .'\ssistant  Purchasing  Agent, 
.S.  (].  Denman,  Vancouver. 

Toronto,  Ont. 

Commissioner  of  Works  R.  C.  Harris 
will  include  in  his  estimates  for,  this 
year  $200,000  for  new  bridge  to  replace 
present  structure  on  Glen  Road. 

Upper  Kent,  N.B. 

The  Canadian  Pacific  Railway,  Head . 
Office,   Montreal,  Que.,  will  build  a  1- 
storey  station  .house  between  Woodstock 
and  Andover.    Purchasing  Agent,  E.  N. 
Bender,  Montreal. 

CONTRACTS  AWARDED 
Brantford  Township,  Ont. 

Bain  &  Ross,  Embro  P.  O.,  have  been 
awarded  the  general  contract  and  will 
start  work  about  June  1  on  the  erection 
of  a  $.5,;^00  bridge  over  Whiteman's 
Creek  for  the  Township  Council.  Gen- 
eral contractor  will  purchase  2,000  bags 
of  cement  and  18,000  pounds  of  rein- 
forcing steel  bars.  Engineers,  Jackson 
&  Lee,  Temple  Bldg.,  Brantford. 


Public  Buildings  Churches, 
and  Schools 

Aubarndale,  Alta. 

Tetiders  will  be  received  by  the  sec- 
retary-treasurer of  School  District  No. 
3442,  A.  J,  Newman,  until  noon  March 
31  for  the  erection  of  a  frame  school. 

Brampton,  Ont. 

Wickson  &  Gregg,  Kent  Bldg..  To- 
ronto, have  been  appointed  architects 
and  tenders  will  be  called  about  April 
14  for  the  erection  of  a  $60,000  high 
school  for  the  High  School  Board. 
Chairman,  Dr.  J.  G.  Roberts. 

Chicoutimi,  Que. 

H.  La  Montague  has  been  appointed 
architect  and  will  prepare  plans  for  a 
4-storey  addition  to  the  monastry  owned 
by  the  Hotel  Dieu  St.  Valier.  Work  to 
start  in  the  spring.  Chairman  of  Build- 
ing Commission,  Sr.  Ste.  Madeleine. 

Fredericton,  N.B. 

R.  A.  Corbett,  272  Douglas  Ave.,  has 
been  awarded  the  general  contract  for 
the  erection  of  an  $18,000,  2-storey  school 
.annex  on  Charlotte  Street  for  the  School 
Board.  General  contractor  is  in  the  mar- 
ket for  140,000  stock  brick,  .500  bags  ce- 
ment, 28  squares  of  Rubberoid  roofing. 

Grande  Prairie,  Alta. 

Tenders  are  being  received  by  the 
Secretary-treasurer,  J.  Fitzallen,  until 
noon  April  14th,  for  the  erection  of  a 
brick  veneer  school  for  the  School 
Board,  Edmonton.  Plans  and  specifica- 
tions with  the  secretary-treasurer. 

Halifax,  N.S. 

The  Military  Hospital  Commission, 
Metropole  Bldg.,  will  call  tenders  short- 
ly for  the  erection  of  three  military  hos- 
pitals. 
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Hamilton,  Ont. 

The  City  Council  have  appointed  Gor- 
don Hutton,  Bank  of  Hamilton  Bldg., 
architect  for  a  $15,000  pavilion  to  be 
erected  in  Wobassa  Park.  Work  to  start 
in  the  spring. 

Highgate,  Ont. 

The  Methodist  Congregation  plan  to 
rebuild  their  church,  which  was  recent- 
ly destroyed  by  fire,  at  a  loss  of  $10,000. 

Joliette,  Que. 

The  School  Board  are  considering  the 
erection  of  a  school.  Secretary-Trea- 
surer, J.  M.  Mondor. 

Laval-Sur-Le-Lac,  Que. 

Club  Laval-Sur-le-Lac,  Ltd.,  contemp- 
late the  erection  of  a  club  house. 

Listowel,  Ont. 

The  erection  of  a  $3,000  rectory  is  con- 
templated by  the  Anglican  Congregation. 
Rector,  Rev.  Mr.  Dunbar. 

London,  Ont. 

The  London  Rowing  Club,  President, 
W.  J,  Ashplant,  148  Dundas  Street,  may 
remodel  their  club  house  at  a  cost  of 
$5,000  or  else  erect  new  building. 

Montreal,  Que. 

Plans  and  specifications  are  with  the 
architect,  C.  A.  Reeves.  8?>  Craig  St.  W., 
who  will  receive  tenders  until  March  36th 
for  the  erection  of  a  $25,000  school  for 
the  Roman  Catholic  School  Board,  5430 
Notre  Dame  E. 

Orillia,  Ont. 

The  Orillia  Curling  Club  have  pur- 
chased a  site  on  which  they  intend  to 
erect  a  curling  rink  and  club  house  to 
cost  $15,000. 

Pelee  Island,  Ont. 

The  N'illage  Council  contemplate  the 
erection  of  a  school.  Address,  L.  Cous- 
ins. 

Robertsonville,  Que. 

The  City  Council  contemplate  the  erec- 
tion of  a  fire  station  and  will  purchase 
fire  hose,  tools,  etc.  Secretary-treasurer, 
.\ndre  Tcschereau. 

St.  Barthelemy,  Que. 

Tenders  will  be  called  shortly  by  the 
School  Board  for  the  erection  of  a 
$3,500  school.  Secretary-treasurer,  J.  P. 
Rouleau. 

St.  Paul  de  Joliette,  Que. 

Tenders  are  being  received  by  the 
School  Board  for  the  erection  of  a  $4,000 
school.    Secretary-treasurer,  W.  Malo. 

Ste.  Perpetue,  Que. 

Thos.  Carron,  St.  Aubert,  iias  been 
awarded  the  general  contract  and  will 
start  work  in  the  spring  on  a  $12,000 
addition  to  church  owned  by  the  Parish 
of  Ste.  Perpetue. 

Sherbrooke,  Que. 

The  City  Cotincil  plan  to  erect  a  lire 
station  costing  $7,000.  Fire  Chief.  A.  J. 
Couture,  No.  1  Station,  Marquette  Street. 

Stratford,  Ont. 

.Separate  tenders  are  requested  at  once 
by  the  architect,  Jas.  Russell,  Gordon 
Block,  for  the  erection  of  an  addition  to 
school  for  the  Puljlic  School  Board  at 
a  cost  of  $30,000.  Chairman  of  Building 
Committee,  J.  B.  Waugh. 

Toronto,  Ont. 

The  Board  of  Control  has  requested 
Dr.  Hastings  and  Property  Commission- 
er D.  Chisholm  to  report  on  the  ad- 
visaljility  of  providing  300  acres  north 


of  High  Park  for  temporary  hospital 
facilities  for  returned  soldiers. 

Dr.  Hastings  has  recommended  to  the 
local  Board  of  Health  that  a  new  hos- 
pital be  erected  for  isolated  cases.  The 
Board  of  Health  approves  of  scheme  and 
will  confer  with  property  Committee  re 
site. 

The  Local  Board  of  Health  propose 
altering  part  of  old  Jail  Building  into 
house  for  nurses  at  Isolation  Hospital. 
Will  confer  with  Property  Committee 
and  Board  of  Control. 

The  Imperial  Order  Daughters  of  the 
Empire,  3643  Yonge  Street,  are  raising- 
funds  for  the  erection  of  an  additional 
wing  to  the  Preventorium. 

Trail,  B.C. 

Plans  and  specifications  are  with  F.  E. 
Dockerill,  who  will  receive  tenders  for 
carpentry  and  painting  in  connection 
with  the  erection  of  a  1-storey,  frame 
school  for  the  School  Board. 

Trenton,  Ont. 

Messrs.  S.  B.  Coon  &  Son,  Ryrie  Bldg., 
Toronto,  have  been  appointed  architects 
and  will  prepare  working  plans  at  once 
for  a  10-room  high  school  building  for 
the  School  Board  to  cost  $50,000. 

Wainwright,  Alta. 

Plans  and  specifications  are  witli  the 
secretary-treasurer.  A.  Dreger,  who  will 
receive  tenders  until  noon  April  30  for 
the  erection  of  a  frame  school  for  the 
School  Board,  Edmonton. 

CONTRACTS  AWARDED 

Brockville,  Ont. 

The  Brockville  General  Hospital  have 
awarded  the  painting  contract  for  the 
$80,000  Old  Women's  Home  to  E.  Win- 
ford,  181  Park  Street,  at  $3,070. 

A..  Stuart  Allaster  is  pre]iaring  plans 
for  a  $4,000.  2-storey,  franu  residence  for 
.-\.  E.  Parker. 

Cardston,  Alta. 

The  contract  for  metal  window  sash, 
etc.,  in  connection  with  the  erection  of 
a  $500,000  Mormon  Temide  for  the  Lat- 
ter Day  Saints  has  been  awarded  to  the 
Trussed  Concrete  Steel  Co.,  Walker  Rd., 
Walkerville,  Ont.,  at  a  cost  of  $19,000. 

Montreal,  Que. 

H.  Legault,  3138  St.  Lawrence  Blvd., 
has  been  awarded  the  plastering  contract 
and  Moise  Rodrique,  401  St.  F.melie,  the 
painting  contract  for  the  $176,  ;oo  school 
which  is  being  erected  for  the  Roman 
Catholic  .School  Commissioners. 

Oshawa,  Ont. 

Gay  Bros.,  Athol  Street,  have  been 
awarded  the  general  contract  for  the 
erection  of  a  $20,000,  2-storey,  brick  ad- 
dition to  the  Oshawa  Hospital. 


Business  Buildings  and  Indus- 
trial Plants 

Boston  Creek,  Ont. 

The  Boston  Creek  Mining  Comjiany, 
Head  Office,  Imperial  Bldg..  Niagara 
Falls,  are  erecting  several  mming  build- 
ings. 

Brockville,  Ont. 

Tenders  will  be  called  at  once  for  al- 
terations to  a  store  owned  by  R.  Wright 
Company  to  cost  $10,000. 

Edmonton,  Alta. 

W.  II.  Gibson,  114,13  Seventv-Ninth  St., 
plans  luml)er  mill,     .'\bout  $18,000. 


Hamilton,  Ont. 

The  Alliance  Lumber  Co.,  Dunsmore 
Ave.,  have  plans  for  addition  to  coal 
bunkers  to  cost  $3,000.  One  storey,  72 
X  60,  frame  construction. 

Adam  Clark,  7  Main  St.  W.,  has  been 
awarded  the  plumbing  and  heating  con- 
tracts for  the  $50,000  addition  to  the 
factory  of  the  Tallman  Brass  Co. 

Hickson,  Ont. 

A.  W.  Harwood  is  rebuilding  his  store 
at  a  cost  of  $3,000. 

Lambeth,  Ont. 

A  company  now  being  formed  have 
purchased  a  site  on  which  they  intend 
to  erect  a  milk  factory.  T.  H.  Purdon, 
383  King  Street,  London,  is  interested. 

Lindsay,  Ont. 

I'lans  are  being  prepared  by  Harry 
Hickey,  535  Reid  Street,  Peterboro,  who 
is  architect  and  general  contractor  for 
the  erection  of  a  $4,000,  1-storey,  brick 
garage  for  H.  E.  Tripp  &  Son. 

London,  Ont. 

F.  Roijinson,  care  of  Wilsons  Arcade 
Meat  Market,  is  considering  the  erection 
of  a  meat  market.  All  general  equipment 
is  required. 

Manitoba,  Province  of 

The  Grain  Growers  Co.,  Grain  Ex- 
change, .Winnipeg,  are  considering  the 
erection  of  grain  elevators  to  cost  $500,- 
000.  Manager  of  Elevator  Department, 
M.  A.  Smith. 

Montreal,  Que. 

The  erection  of  a  $100,000  factory  is 
being  considered  by  the  Northern  Toys 
&  Turning  Co.,  Ltd.,  703-704  Power  Bldg. 
Location  undecided. 

Bigonesse  &  Bigonesse,  60  Notre 
Dame  E.,  have  drawn  plans  for  a  ware- 
house to  be  erected  by  Louis  Wisintainer, 
58  Lawrence  Blvd. 

New  Toronto,  Ont. 

Tenders  are  wanted  for  painting  a  fac- 
tory, etc.,  owned  by  Brown's  Copper  & 
Brass  Rolling  Mills  Co.,  Stop  21,  Lake 
Shore  Road. 

Regina,  Sask. 

The  Standard  Tractor  Co.  have  secured 
a  site  on  which  they  will  shortly  erect 
a  waTehouse. 

Rodney,  Ont. 

Mr.  Simms,  Rodney  Mercury,  plans  to 
rebuild  his  printing  plant  which  was  re- 
cently destroyed  by  fire. 

St.  Catharines,  Ont. 

W.  H.  McCordick,  199  St.  Patrick  St., 
is  considering  the  erection  of  three 
stores  to  cost  $13,000. 

Sarnia,  Ont. 

In  preparation  for  the  remodelling  and 
reconstruction  of  the  Peterson  stables 
on  North  Victoria  Street  into  a  market 
building,  tenders  have  been  called  for 
purchasing  and  removing  the  interior  fit- 
tings of  the  stable  and  other  building 
material  not  required  by  the  corporation. 
Work  will  commence  about  April  1. 

Sudbury,  Ont. 

\  ictor  L.  Morgan.  Empire  Block,  is 
l)reparing  plans  and  will  call  tenders 
shortly  for  the  erection  of  a  store  and 
apartments  for  Mrs.  D.  Jacobs,  Montreal. 

Summerside,  P.E.I. 

Sinclair  \-  Stewart  have  appointed  C. 
B.  Chappell  &  Hunter,  DesBrisay  Bldg., 
Charlottetown,  architects  for  a  $30,000 
store  which  they  will  erect  on  Water  St. 
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MasKury,  steel.  vMrpi-ntry,  rooliiiK.  plas- 
icrinj;  antl  painting  to  he  doiu-  uiuler 
supervision  of  <uperinteinU'iit  ami  arclii- 
teet 

Toronto.  Ont. 

I  he  C'onijer  Lclii^h  L  oal  L"o.,  Bay  St., 
will  alter  storehouse  on  Mertt>n  Avemu- 
inti»  five-stall  stable. 

T.  H  HanciH-k.  i:t7->  Bloor  Si.  WOt, 
will  start  work  on  the  erection  of  a  iliy 
kiln  to  i-ost  $:>,200. 

Plans  have  heen  drawn  for  repairs  to 
the  foiintlry  huildinK  owned  by  the  Qnien 
l  ity  Foundry  (.\),,  Cherry  Street,  to  cost 
$ia.000  \V»>rk  in  charfje  of  Mr.  R.  V. 
Powell,  care  of  Owners. 

Trail.  B.C. 

The  British  (.'ohunbia  Telciihonc  to. 
have  purchased  a  site  on  which  they  in- 
tend to  erect  a  telephone  building:. 

X,  M.  Trafton  has  purchased  a  site 
on  which  he  intends  to  erect  a  .$1,5,000 
tl)eatre  and  a  couple  of  stores. 

Trenton.  Ont. 

The  T.  R.iton  L'o..  Yon.ue  St..  To- 
ronto, have  purchased  a  site  on  which 
they  intend  to  erect  a  1 -storey,  stone 
or  brick  creamery.  Supcrintcii<knt  of 
Ruiidinus,  H.  McGcc. 

Walkerton.  Ont. 

R.  Truax  &  .Son  are  prei)ariii!.;  plans 
for  three  $f>.000  residences  wliicli  thiy 
will  erect  on  (iibson  .Street. 

Watford.  Ont. 

The  Merchants  Bank,  manager,  F.  Mc- 
Lean, are  considerinu:  the  erection  of  a 
bank  huildinjaj. 

The  Huron  &  Erie  Mortgage  Corp.. 
Richmond  St..  London,  have  awarded  the 
following  contracts  in  connection  with 
the  erection  of  a  two-storey  ofifice  build- 
ing:— \'aults,  Goldie  &  McCulloch,  64 
West  Main  S..  Gait;  stone  work.  Can- 
ada Stone  Co..  Point  Edward.  Sarnia; 
elevator.  Otis-Fensom  Elevator  Co..  .50 
Bay  St..  Toronto. 

Watt  &  Blackwell,  Bank  of  Toronto 
Chambers.  London,  have  been  appointed 
architects  and  are  receiving  tenders  for 
the  erection  of  a  .f  100.000,  6-storey,  100 
X  100.  steel  and  brick  construction  cigar 
factory  and  garage  for  A.  H.  Brener, 
.162  DufTerin  .\vc..  London,  and  62  Sand- 
wich St..  Windsor. 

CONTRACTS  AWARDED 
Brandon.  Man. 

.A.  McDonald  &  Co.  have  been  awarded 
the  general  contract  for  the  erection  of 
a  $2.5.000  brick  theatre  for  Hadley  Estate. 

Halifax,  N.S. 

Falconer  McDonald.  St.  Paul  Bldg., 
has  been  awarded  the  general  contract 
for  the  erection  of  an  abattoir  for  the 
City  Council  to  cost  about  .$25,000. 

Montreal,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $.500,000  theatre  by  the  .\tlas  Con- 
struction Co..  :i7  Belmont  St..  for  Loew's 
Theatres  Ltd.: — Masonry.  General  Con- 
tractor: steel.  Canadian  Allis  Chalmers 
Ltd..  162  St.  .\ntoine  Street;  marble  and 
tile.  Marble  &  Construction  Co.,  Ltd..  145 
\'an  Horne  Avt.;  plastering.  McNulty 
Bros..  182  Mountain  St.;  architectural 
iron.  Dominion  .Architectural  Iron  Works 
Ltd.,  175  McCord  St.;  glass  and  glazing, 
Pilkington  Bros..  8  Busby  Lane. 

L.  Beaudy.  2420  Hutchinson  St..  has 
been  awarded  the  general  contract  and 
will  start  work  about  April  1  on  founda- 
tion for  a  ten-storey  warehouse  for  the 
Greater  Montreal  &  Investment  Co.,  11 


Place  d'.Vrmes.  General  contractor  will 
buy  steel  bars  ;ind  do  all  work. 

I'l  Paqnelte.  S72  Maplewood  .\ve.,  has 
been  awarded  the  general  contract  for 
converting  a  residence  owned  by  James 
McKenna,  684  Cote  des  Neiges,  into 
three  stores  at  a  cost  of  $5,000.  .Archi- 
tect. I.  Sawyer,  407  (iuy  Street. 

rile  Herliiier  tlramoi)hone  Co.,  415  St. 
Catherine  \\  .,  lia\  i'  awarded  the  follow- 
ing contracts  for  alterations  to  their 
store: — Cieneral  contract,  Wm.  Evcly, 
rear  449  Ii!cur\  St.;  masonry,  Geo.  M. 
Martin.  .M  Paris  .Si,;  electrical  work, 
.Sayer  I'llcctric.  s;  lileury  St.;  plumbing 
and  heating.  Mclntyre  Bros.,  rear 
.McKay  .St.;  carpentry  and  roofing,  Gen- 
eral Contractor:  plastering,  (ieo.  Haniil- 
tcin.  156  Victoria,  Wcstmonnl;  painting, 
Wilson  Decorating  Co.,  Ltd.:  :i56  Vic- 
toria. VVestmounl. 

The  Structural  Steel  Co.,  Ltd.,  10  Cath- 
cart  .St.,  Montreal,  have  been  awarded 
the  ^iteel  contract  for  the  $150,000  the- 
atre to  be  erected  for  the  Canadian  The- 
atres Co..  London,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  garage  f{)r  the  (iadlxiis  .Vutomobile 
Co..  471  Philips  I'hicc; — General  con- 
tract. .\lex.  Mackay  iK.-  (  ....  :i  St.  Mat- 
thews .St.;  elevator.  ( )lis-Feiisom  Ele- 
vator Co.,  ;368  St.  James  .St.;  masonry, 
Geo.  Martin,  McCliil  Bldg.;  steel,  Wm. 
H.  Wardwell,  10  (  at heart  St.  Carpentry, 
plumbing,  heating  and  painting  will  be 
done  by  the  general  c. mlractor.  Archi- 
tect, J.  Sneath  Smith,  77'.)  Shrrbrooke  St. 

Moose  Jaw,  Sask. 

P.  B.  Ostrander  has  awarded  the  gen- 
eral contract  for  the  erection  of  his  gar- 
age to  the  Poole  Construction  Co.,  Farm- 
ers Bldg.,  Regina. 

Ottawa,  Ont. 

.Vlex.  Garvock,  136  Lewis  St.,  has  been 
awarded  the'  general  contract  for  altera- 
tions to  a  store  owned  by  F.  W.  Carling, 
13  Sparks  St.,  costing  $7,500.  Richards 
&  Abra.  Sparks  Street,  are  architects. 

Wm.  Edge  &  Co..'  Booth  Bldg.,  have 
been  awarded  the  plumbing  and  heating 
contracts  for  the  store  and  apartments 
to  be  erected  for  the  Federal  Trust  Co., 
to  cost  $36,000. 

Pelham  Township,  Ont. 

Louis  Haney,  Fenwick,  Ont.,  has  been 
.awarded  the  general  contract  for  the 
erection  of  a  1-storey  nursery  building 
for  Brown  Bros.,  Ltd.,  Ridgeville.  Sec- 
retary, Chas.  E.  Plumb,  Fonthill,  Ont. 

Sudbury,  Ont. 

T.  J.  Davison.  Crawford  Street,  has 
been  awarded  the  general  contract  for 
the  erection  of  a  store  and  three  flats  for 
C.  B.  Murray.  Architect,  A.  Stuart,  Al- 
laster. 

Toronto,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $100,000  theatre  at  Victoria  and 
Richm')nd  .Streets; — General  contract, 
F,  Farrington  Construction  Co.,  Detroit, 
Mich.;  excavating,  E.  Corner,  698  Man- 
ning Ave. 

The  British  Forgings.  Royal  Bank 
Bldg.,  have  awarded  the  general  contract 
for  the  erection  of  a  $3,500.  1-storey  ad- 
dition to  their  plant  to  R.  Miller  &  Son, 
Lumsden  Bldg. 

Welland,  Ont. 

J.  C.  Diffin,  Brennan  Block,  has  been 
awarded  the  general  contract  for  the 
erection  of  a  1-storey,  stone  and  brick 


addition  to  the  factory  of  the  Volt  Mfg. 
Co.,  to  cost  $3,000. 

J.  R.  G.  Russell,  1111  McArthur  Bldg., 
has  been  apjiointed  architect  and  the  fol- 
lovvin,g  contracts  have  been  awarded  in 
ci.niu'cli.}n  with  repairs  to  a  business 
block  owned  by  Scott,  Bathgate  Co.,  Ltd., 
Notre  Dame  Ave.  E.: — General  contract, 
S.  Brynjolfson,  506  Builders'  Exchange; 
roofing,  J.  G.  Boardman,  307  Burnell; 
l)luiTibing  and  heating,  G.  L.  Stephenson, 
(176  1  Innie  Street. 

Winnipeg,  Man. 

J.  McDiarmid  Co.,  Canada  Bldg.,  has 
been  awarded  the  general  contract  and 
will  start  at  once  on  the  erection  of  a 
$100,000  office  building  for  the  Grain 
Growers  Grain  Co.,  Grain  Exchange. 

Woodstock,  Ont. 

City  Dairy  Company  have  awarded  the 
masonry  contract  to  Chas.  Lewis  and 
the  carpentry  contract  to  Broom  &  Son 
in  connection  with  the  erection  of  their 
$4,600  dairy  at  Dundas  and  Beal.  Equip- 
ment, machinery,  lighting,  plumbing, 
heating  and  painting  contracts  to  be  let. 
F.  Farrington,  696  Manning  Ave. 


Residences 

Amherstburg,  Ont. 

Charles  McLean  will  start  work  at 
once  on  remodelling  his  three  residences. 

Biiddulph  Township,  Ont. 

Timothy  Mackey,  Centre  Sideroad, 
plans  to  rebuild  his  residence  in  the 
spring. 

Calborne,  Ont. 

Plans  are  being  prepared  for  a  $3,000 
residence  to  be  erected  by  L.  B.  Snyder. 

Dunwick  Township,  Ont. 

Joseph  Milton,  Southwold  Dunwich 
Town  Line,  Dutton,  will  rebuild  his  resi- 
dence in  the  spring,  at  a  cost  of  $4,000. 

Fort  William,  Ont. 

Plans  and  specifications  are  with  the 
architect,  R.  E.  Mason,  Victoria  Block, 
who  will  receive  bulk  tenders  until  about 
April  1  for  all  trades  except  plumbing, 
heating,  and  lighting  in  connection  with 
the  erection  of  a  $50,000  three-storey 
brick  residence  for  James  Murphy,  Syndi- 
cate Avenue. 

Hamilton,  Ont. 

Plans  are  being  drawn  for  two  $2,000 
two  and  one-half  storey  frame  residences 
to  be  erected  by  J.  Springer,  56  Sophia 
Street  South. 

Plans  have  been  drawn  for  two  resi- 
dences to  be  erected  by  A.  J.  McFadyen, 
9  Gariield  Avenue  South,  at  a  cost  of 
$1,500  each. 

Plans  have  been  drawn  for  a  $3,000  two 
and  one-half  storey  brick  residence  to  be 
erected  by  J.  Drury,  35  Highland  Ave. 

Plans  have  been  drawn  for  a  $15,000 
three-storey  brick  apartment  house  to  be 
erected  by  W.  O.  Sealey,  61  Hunter  St. 
West. 

Montreal,  Que. 

A.  Cloutier.  812  Durocher  Street,  will 
start  work  in  May  on  the  erection  of  two 
cottages,  to  cost  $14,000. 

Ottawa,  Ont. 

J.  P.  MacLaren,  104  Sparks  St..  is  pre- 
paring plans  for  a  $4,500  two  and  one- 
half  storey  residence  to  be  erected  b)'  J. 
J.  Neilson. 

Sarnia,  Ont. 

The  erection  of  a  $3,000  residence  is 
(Continued  on  page  48) 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 


Tenders  and  For  Sale  Department 


Tenders  for  Sewers 


Scalcil  icmJers  will  be  rcccivr<l  addresseil  i» 
Ihc  l  liaiimaii  "I  ihc  lloanl  of  Works,  t  ity 
Uuil<liiiK->.  St  i  alluiriiics.  ( Itii.,  up  to  TV!  o  clock 
lUMtii  ot  Thunday.  April  18th.  1917.  (or  the  con 
Mruclioit  of  Bi'P'oxiiHatcly 

4»'3  lineal  feet  of  SO-inch  Sewer 
SXt  lineal  feet  of  24  inch  Sewer 
locelher  with  iiianlioles  antl  Bi>i'>irle"a">-"es. 

Plan*  anil  v\iccilications  anil  forms  of  tender 
may  l>c  olitaineil  at  the  otVicc  of  the  City  Knfp- 
neer.  Knvrlopcs  containioK  lomlcrs  jnnst  be 
roarketl  a>  to  contents.  All  tenders  must  he  ac- 
companiril  by  a  marked  cheque  for  Ti  per  cent. 
i»f  the  amount  of  the  tender,  together  with  the 
names  of  two  personal  sureties  or  the  bond  of  a 
Kuarantee  company  approved  by  the  City  Solicitor. 

The  lowest  or  any  tender  is  not  neocssarily 
accept  e«l. 

\V    r.  NKAU. 
)■_•  ]'j  (  ily    Imih'iici  T. 


Notice  to  Contractors 


Refuse  Wagons 

Sealed   tenders  addressed   to   the   Chaiini:iii  of 
the  Hoard  of  Control,  City  Hall,  Ottawa,  will  be 
receivcil  by  the  Secretary  up  to  4  p.m.,  Tuesday, 
March  27th,  1917,  for  the  supply  and  delivery  of : 
10  Single  Horse  Refuse  Wagons 
2ft  Two  Horse  Refuse  Wagons. 

Any  tender  received  after  the  above  stated  time 
will  be  declared  informal. 

Specifications  and  full  particulars  may  be  ob- 
tained on  application  to  the  City  Engineer's 
Office.  City   Hall,  Ottawa. 

The  Corporation  does  not  bind  itself  to  accept 
the  lowest  or  any  tender. 

.\.  F.  MACAI.LUM, 

Commissioner  of  Works, 

Ottawa.  March  l:",.  1917.  12-12 


Greater  Winnipeg  Water  District 

Tenders  for 

48-inch  and  60-inch  Cast 
Iron  Pipes,  Specials, 
and  Valves 

Sealed  tenders  addressed  to  the  undersigned 
will  be  received  up  to  noon  on  Monday,  April 
16th.  1917.  for  the  supply  of  approximately  12.000 
feet  of  4>«.inch  and  1.3<XJ  feet  of  fJfJ-inch  Cast 
Iron  Pipes,  together  with  numerous  specials  and 
Gate  Valves. 

Specifications  and  Form  of  Tender  and  of  Con; 
tract  may  be  had  upon  application  to  the  offices 
of  the  District. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

R.  D.  WAUGH, 
Chairman   of  Commissioners, 

;j01  Tribune  Building, 
Winnipeg,  Man.,  Can. 
13th  March.  1017.  1214 


Construction  of  Cribwork 
and  Concrete  Wall 


Scaliil  lendcis  will  lie  received  up  to  12  o'clock 
noon,  Monday,  April  2,  1917,  addressed  to  the 
Chairman  of  Toronto  Harbor  Commissioners,  50 
l!ay  Street,  Toronto,  Ontario,  and  marked  "Ten- 
ders (or   Harbor   Head   Walls  " 

.Ml  information  may  be  obtained  by  applying 
to  the  above  address. 

Tenders  received  after  the  lime  aliovo  named 
will  not  be  considered. 

Tile  Commissioners  reserve  tlie  riglit  to  reject 
any  or  all  tenders  received. 

E.  L.  COUSINS, 
10  i:!  Cliief  Engineer  anil  Manager. 


To  Contractors  and  Others 


.\l  limes  wc  are  in  a  position  to  fill  riisli  orders 
for  piling  timber  from  our  stock  supply  at  Folt- 
ycl,  north  of  Sudbury. 

EASTERN  LANDS  DEI'ARTMENT. 
C.N.R..  TORONTO.  7-1'J 


FOR  SALE 

Ten  miles  of  52  lb.  relaying  rail  fitted  with 
Atlas  joints,  for  prompt  shipment.  For  particu- 
lars apply  to  John  J.  Gartsliore,  58  Front  Street 
West,  Toronto.  912 


D.  C.  Generator  For  Sale 

in  first-class  working  order,  second  hand  General 
Electric  Direct  Current  Generator,  .35  K.W.,  220 
volts,  arranged  for  belt  drive,  complete  with 
sliding  base,  etc.  A'Mrc^s  Canada  Forge  Com- 
pany,  Limited.  Wellaii'l,  i  liitario.  Ti-i:! 


For  Sale 


1—2')  Ton  Locomotive  Crane, ^8  Wheel,  Self  Pro- 
pelling. .")0  ft.  I'.oom. 
1 — S5   Ton    Marion    .Steam  Shovel. 
1  —  Model  .')0  Marion  Steam  Shovel. 
1-  I'ortcT    Dinkey,  2."   ton   Standard  Gauge. 
.'iO     K.   vV  .1.   i;   Vaid    Dump  Cars, 
li     \d.  7  (iyratory  Cnisliers. 

W.  FRASER, 

211  McGill  Street. 
yj  \:;  Montreal,  Que. 


For  Sale,  en  bloc 


Factory  equipped  to  turn  out  large  quantities  ot 
Concrete  Sewer  Pipe,  Hollow  Blocks,  Bricks, 
Cornices,  Friezes,  Ornamental  Blocks,  Vases, 
Floor,  Roof,  and  Ornamental  Tiles.  Wharf  equip- 
ped with  Electric  Crane  and  lights,  and  a  short 
tramway  with  branches  through  factory  and  yard. 
The  plant  cost  $70,000;  will  be  sold  cheap,  in- 
cluding large  stock  of  aggregates  and  colors. 

The  plan  includes  two  patent  automatic  pipe 
machines,  one  for  pipe  15  in.  to  42  in.  in  diam- 
eter, lengths  41  inches;  and  one  for  pipe  4  in. 
to  12  in.  in  diameter,  lengths  40  in. ;  two  men  on 
each  machine  and  a  mixer  can  turn  out  100  to 
200  lengths  every  ten  hours,  according  to  the  sizes. 

For   particulars   apply   to — 

S    C.  FOWLER,  Liquidator, 

No.  70  St.  Paul  Street, 
10-t.f.  Quebec,  Que. 


Board  of  Education 

TORONTO 

Scaled  tenders,  whole  or  separate,  addressed 
to  tlic  Secretary-Treasurer  of  the  Jioard  of  Edu- 
cation,  will   be  received  until 

Thursday,  March  29th,  1917 

for 

Local  Telephone  System 

Givens,  McMurrich  and  Park  Schools 

Hand  Power  Ash  Hoist 

Park  School 

Specifications  may  be  seen  and  all  information 
obtained  at  the  office  of  the  Superintendent  of 
Buildings.  Administration  Building,  155  College 
.Street.  Each,  tender  must  be  accompanied  with 
an  accepted  bank  cheque  for  five  per  cent,  of 
the  amount  of  tender,  or  its  equivalent  in  cash, 
applying  to  said  tender  only.  Sureties  for  all 
tenders  exceeding  four  thousand  dollars  must  be 
furnished  by  surety  companies.  Tenders  must  be 
in  the  hands  of  the  Secretary-Treasurer  of  the 
Jioard  at  his  office.  Administration  Building,  l.'io 
College  Street,  not  later  than  4  o'clock  on  the  day 
named,  after  which  no  tender  will  be  received. 
The  lowest  or  any  tender'  will  not  necessarily  be 
accepted. 

W.  C.  WILKINSON. 

Secretary -Treasurer. 

F.  B.  EDMUNDS. 
12  Chairman  of  Committee. 


Tenders  for  Building 


-Sealed  tenders  will  be  received  until  April  9th, 
1917,  at  12  o'clock  noon,  addressed  to  the  Toronto 
Harbor  Commissioners,  .50  Bay  Street.  Toronto, 
Ont.,   and   marked   "Tenders   for  Building." 

All  information  may  be  obtained  by  applying  to 
the  Architects,  Chapman  &  McGiffin,  95  King  St. 
East,  Toronto.  Tenders  received  after  the  time 
above  named  will  not  be  considered  and  the 
Commissioners  reserve  the  right  to  reject  any 
or  all  tenders  received.  12-14 


BOILERS  FOR  SALE 

Two  low  pressure  30  H.P.  steel  boilers  com- 
plete with  mountings,  grates,  etc.  Have  been  in 
use  less  than  two  months.  Good  for  steam  or 
hot  water  heating  purposes.  Each  will  carry 
3,000  square  feet  of  steam  radiation.  Further 
particulars — MacM.  R.  &  D.,  4  Beaver  Hall  Sq., 
Montreal.  17-t.f. 


SITUATIONS  WANTED 


EXPERIENCED    ASSISTANT  ENGINEER 

sliortly  oi)en  to  consider  offers.  Sales  office  work, 
tenders,  estimates,  specifications,  etc.;  pumping 
and  power  station  layouts;  expert  in  water  and 
high  i>ressure  steam  pipiner,  design  and  costs. 
Good  draughlsnian.  Box  528.  Contract  Record, 
Toronto.  Ont.  H  I-' 


SITUATIONS  VACANT 


WANTED  EXPERIENCED  SUPERINTEND- 
ENT or  foreman  familiar  with  Sewerage  Disposal 
Works  in  all  its  brandies.  Must  be  thoroughly 
competent  to  take  full  charge  of  the  work.  Must 
be  ready  to  start  about  April  1st.  Box  547.  (.on- 
tract  Record,  Toronto.  Ont. 


March  91.  191  T 
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Sewer  Pipe  and  Sewer  Block 

for  Storm  and  Sanitary  Sewers. 

EFFICIENCY  and  PERMANENCE 

are  best  secured  by  the  use  of 
Most  Easily  Tested   —   VITRIFIED  CLAY  —  No  Deception  Possible 


^  9  m 


Left  cut  shows  "MIMICO"  Segment  Block  being  used  in  36  inch  sewer  in  a  20  foot  cut.     This  is  a  splendid  piece 
of  construction  and  is  now  nearing  completion  on  Lake  Shore  Road,  Mimico.    Right  cut  shows  a  small  section 
of  sewer  built  from  same  block  and  covered  with  only  six  inches  of  cinders. 

BUILT  FOR  STRENGTH  — AND  IF  HAS  STRENGTH 
Write  for  information  and  prices  to 

The  Ontario  Sewer  Pipe  Co.,  Ltd.,  Mimico,  Ont. 
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brin^  considered  l>y  Julm  McKeiizic.  Kill 
LohicJ  St. 

The  erection  of  a  $3,000  residence  is 
.  onteinpluted  hy  l-rank  Richards.  Ill 
\Iarif\ierile  St. 

I  he  erection  ot  a  $4,0lH)  brick  residence 
>  bein^j  ci>nsidered  by  Thontas  Grace.  ;il7 
W  ellinulon  Street 

oherbrooke.  Que. 

J.  W  .  tirenoire.  Casino  liuildin^.  has 
prepared  plans  anil  tenders  will  be  called 
by  the  i>\vner.  Miss  A.  I  luniiu'tle.  140 
Wellington  Street,  about  March  :.M  U>r 
the  erection  of  a  three-tlat  teniiiunt.  to 
cost  *fi.OOO. 

Thorold,  Ont. 

\  K.  .Nicholson.  U>  giuen  St..  St. 
V.  atharines.  is  preparing;  plans  for  a  $t'),()()0 
residence  to  be  erected  by  Claiulc  1".. 
Kill'- 

Toronto,  Ont. 

K.  E.  I'reston,  11  I'layter  Crescent,  will 
start  work  at  once  on  the  erection  oi  a 
resitlence  and  irarage.  to  cost  $4,200. 
i>wner  will  let  smaller  trades. 

U.  Mowbray,  12.')  Alberta  Avenue,  will 
start  work  shortly  on  the  erection  of  a 
residence  and  parage  on  Regal  Road,  to 
cost  $4.7.>0.  Owner  supervises  and  lets 
smaller  trades. 

Plans  have  been  drawn  for  seven  two- 
storey  frame  and  brick  residences  to  be 
erected  by  F.  A.  Bowden.  81  Higlilands 
Avenue,  at  a  cost  of  $12,000. 

rians  have  been  drawn  for  a  $;i,900 
two  and  a  half  storey  residence  to  be 
erected  by  L.  Rootham,  2  Morley  Ave. 
Work  to  start  about  April  2.  Owner  will 
supervise. 

W.  B.  Isbister,  65  Mcl-arlane  .Avenue, 
will  erect  a  $;<,.500  two  and  a  half  storey 
brick  residence,  and  will  let  plumbing. 
Iieating.  wiring,  and  plastering  contracts. 
Owner  Mipervis-'s  work  and  buys  malar- 
ial. 

J.  J.  Downey,  .{98  Sunnyside  Avenue, 
contemplates  erecting  a  $4,000  two  and  a 
half  storey  brick  residence.  Owner  will 
buy  material  and  let  snialkr  trades. 

CONTRACTS  AWARDED. 

Fraserville,  Que. 

The  general  contract  for  the  erv-ction 
of  a  $10,000  residence  for  Thomas  Lang- 
iais  has  been  awarded  to  Charron  &  Anc- 
til.  River  Du  Loup.  Work  to  start  in 
April.    Owner  will  buy  material. 

Heinilton.  Ont. 

Culley  &  Breay.  :5.j  King  St.  N.,  have 
been  awarded  the  electrical  contract  and 
Hannaford  Bros..  2?,2  Robinson  St.,  the 
plastering  contract  for  alterations  cost- 
ing $10,000  to  a  hotel  for  apartments  for 
Miss  Annie  Edwards.  216  Jackson  W. 

Draper  Bros..  6  .-Mlandale  St.,  have 
been  awarded  the  general  contract  for 
the  erection  of  three  $1,.500,  1-storey 
residences  for  Crompton  &  Crompton. 
1110  Barton  E.,  and  will  carry  out  the 
masonry,  carpentry  and  roofing. 

Draper  Brothers,  6  Allandale  Street, 
have  been  awarded  the  general  contract 
for  the  erection  of  eight  residences  for 
Crompton  &  Crompton,  1228  Barton,  at 
a  cost  of  $1..500  each. 

W.  C.  McLarty  has  the  general  con- 
tract for  two  four-family  apartments,  to 
cost  $6,000  each,  and  one  two-family 
apartment,  to  cost  $4,000,  for  W.  O.  Seal- 
ey.  61  Hunter  Street  Xorth. 

Ottawa,  Ont. 

The  Davis  Electric  Lonipany,  care  of 


owners,  ha\e  been  .iw.niUil  the  i.onlracl 
lor  electrical  work  lor  tiir  $,i,000  resi- 
dence to  be  erected  1>\  W.  (V  liynies,  .STli 
Arlmi'ton  ."^t. 

I,  &  I.ow,  :;,")S  Lisgar  .Street,  lia\c 
lieeii  awardiil  ihe  .s;eiu'ral  contract  lor 
the  erection  of  a  lirick  resilience  for  Jas. 
Kryson,  2,')8  Cleniow  .\\ciuu\  .Architect. 
J.  l-'Ibert  h'.wart,  liootli  I '.in  hhii.i;. 

Whitby,  Ont. 

l"*.  Laiidon  lias  been  awarded  the  heat- 
ing and  i)luinbing  contract  and  David 
\\  ilson  the  paintin,g  contract,  in  connec- 
tu)n  with  the  erection  of  a  $4,000  one  and 
a  half  storey  pressed  brick  residence  l)y 
r.  G.  Deverell,  Hrock  Street.  Owner  will 
carry  out  lite  carpentr>'  and  roohng  con- 
tract. 

Windsor,  Ont. 

Winter.  Willianison  &  Little,  J'lU  St. 
W  .,  are  e.xcax  ating  for  live  two-storey 
residences,  to  cost  $6,000  each.  The 
Windsor  Hardware  Company,  ()9-71  .Sand- 
wich St.  E..  have  been  awarded  the 
plumbing  and  heating  contracts. 

I'eter  Osterhout,  2;!  Pitt  St.  W.,  is  exca- 
\ating  for  two  residences,  to  cost  $2,0(10 
ami  $.i,0()i).  Hicks  &  Greening,  159  Wy- 
andotte -St.  L.,  have  been  awarded  the 
plumbing  and  heating  contracts.  Owners 
will  carry  out  all  other  trades. 

Winter,  Williamson  &  Little,  Pitt  St. 
W..  will  start  shortly  on  excavation  for 
eleven  residences,  to  cost  from  $;i.()()0  to 
$4,200  each.  Windsor  Hardware  Com- 
pany, 69-71  Sandwich  St.  E.,  have  been 
awarded  the  plumlnng  and  heating  con- 
tracts'. 


Power  Plants,  Electricity  and 
Telephones 

East  Angus,  Que. 

Work  is  to  start  at  once  by  the  Bromp- 
ton  Pulp  and  Paper  Company,  engineer, 
J.  O.  C.  Mignault,  17  Sanborn  St.,  on  a 
concrete  dam  and  power  development,  to 
cost  $7.50,000.  Prices  have  been  asked  for 
all  materials  and  equipment,  which  will 
!)e  purciiased  by  owners. 

Enderby,  B.C. 

The  Town  Council  are  considering  the 
erection  of  an  electric  light  plant.  Clerk, 
G.  Rosoman. 

Radville.  Sask. 

The  Town  Council  are  considering  the 
erection  of  a  $12,000  electric  light  plant. 
Mayor,  S.  H.  Picketts. 

Rosthern,  Sask. 

The  erection  of  an  electric  light  plant 
is  lieing  considered  l>y  the  Town  Council. 
Mayor,  R.  S.  Fleury. 

Shaunavon,  Sask. 

The  Town  Council  contemplate  erect- 
ing an  electric  light  plant.  Clerk,  F.  G. 
Horsey. 

Springbank,  Ont. 

The  Utilities  Commission  contemplate 
Ijower  development,  to  cost  $20,000.  Es- 
timates will  be  secured  on  cost  of  raising 
dam  at  waterworks  pumping  station,  re- 
arranging pump  house  and  tail  race  with 
a  view  to  developing  1,500  h.p.  of  elec- 
tricity. General  manager,  E.  V.  Buchan- 
an, City  Hall,  London. 


Miscellaneous 

Brighton,  Ont. 

Messrs.  Smith  &  Sons  are  in  the  mar- 
ket for  lathe  and  woodworking  machine, 
second-hand  preferred. 


Carman,  Man. 

The  iOwn  C'ouncil,  secretary-treasurer, 
.\.  Malcolmson,  contemplate  the  purchase 
of  lireproof  felt  roofing,  one  l^oiler  (100 
ii.)).,  R.  !■.  type),  steel  stack  (iO  feet  high, 
:i  l\'ct  (liametcr, 

Goderich,  Ont. 

W.  II.  Hutchinson  has  taken  oxer  the 
Doty  Machine  Works,  and  will  be  in  the 
market  for  supplies  and  likely  some  ma- 
chinery. 

Hamilton.  Ont. 

Tenders  will  be  called  shortly  for  motor 
Ihishes.    City  clerk,  S.  H.  Kent. 

The  Works  Department  will  purchase 
Ihe  following  supplies  in  open  market: 
C'enient,  liass  brooms,  tire  hydrants,  and 
lunilier. 

New  Glasgow,  N.S. 

The  Nova  Scotia  Steel  &  Coal  Co., 
Ltd.,  are  open  to  purchase  20  or  30  cars 
of  second  quality  3-inch  spruce  deals. 
Discolored  waney  edge  stock  unsuitable 
for  foreign  shipment  will  answer.  Ad- 
dress, Luml)ering  Dept.,  Nova  Scotia 
Steel  &  Coal  Co.,  Ltd.,  New  Glasgow, 
N.S. 

Paris,  Ont. 

The  question  of  installing  a  motor  to 
replace  the  old  water-wneel  m  connection 
with  the  ])OOSter  section  is  now  under 
consideration  by  the  Waterworks  LK-- 
l)artment.  Town  Council.  Clerk,  Thomas 
McCosh. 

Port  Dover.  Ont. 

Mr.  F.  M.  Pond,  manager,  Port  Dover 
Creamery  Company,  is  in  the  market  for 
one  75  h.p.  horizontal  steam  engine. 

St.  Catharines.  Ont. 

The  City  Engineer  has  been  instructed 
to  call  tenders  for  road  oil  for  the  season 
1917. 

St.  Eustache,  Que. 

The  Municipal  Council,  secretary-trea- 
surer, J.  A.  G.  Belisle,  contemplate  the 
purchase  of  fire  hose,  400  gallons  gaso- 
line, pump  and  carriage. 

"St.  Mary's,  Ont. 

The  St.  Mary's  Wood  Specialty  Com- 
pany, Ltd.,  are  in  the  market  for  30  feet 
of  smokestack  30  inches  diameter,  150 
feet  of  8-inch  galvanized  pipe  for  shav- 
ings fan. 

Toronto,  Ont. 

Tenders  are  being  received  until  March 
27  for  installation  of  sanitary  conven- 
iences in  a  number  of  residences.  Plans, 
etc.,  at  office  of  Medical  Officer  of  Health. 
Secretary  of  the  Board  of  Control,  T.  Mc- 
Queen. 

Woodstock,  Ont. 

The  Canadian  Linderman  Company. 
Ltd.,  want  a  20  to  40  h.p.  motor,  220  volts, 
25  cycles,  3  phase,  second-'hand  preferred. 


THE 

Canadian  Surety  Co. 

furnishes  promptly 

FIDELITY  and  SURETY 


BONDS 

without  unnecessary  detail. 
PLATE  GLASS  INSURANCE 

BURGLARY  INSURANCE 

Head  Office,  26  Wellington  St.  E., 
TORONTO 

Write  or  teUphone  for  rates. 
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Cost  Nothing  to  Maintain — 


YOU  can  select  at  random  any 
large,  important  commercial  or 
public  building  that  has  been  built 
within  the  past  ten  years  and  find, 
almost  invariably,  that  it  has  a  Bar- 
rett Specification  Roof. 

Such  large  and  first-class  buildings 
attract  first-class  architects  and  en- 
gineers, and  the  preference  of  such 
men  is  almost  always  for  Barrett 
Specification  Roofs.  Their  popular- 
ity is  not  to  be  wondered  at,  for  such 


a  roof  is  the  lowest-priced 
permanent  roofs. 


of  all 


It  requires  no  care  or  maintenance 
expense  and  is  good  for  upwards  of 
twenty  years  without  repairs. 

The  Barrett  Specification  in  your 
building  plan  furnishes  a  fair  basis 
for  competitive  bids.  It  insures  the 
best  materials  being  used.  It  speci- 
fies the  most  approved  methods  of 
construction. 


A  copy  of  The  Barrett  20-Year  Specification,  with  roofing  diagrams,  free  on  request. 

Address  our  nearest  office. 


THE    P  A  T  E  R  S  O  N    MANUFACTURING    COMPANY,    LI  MT  T  E  D 

MONTREAL  TORONTO  WINNIPEG 

THE      CARRITTE  -  PATERSON 

ST.  JOHN,  N.  B. 


Canadian  Fairbanks- 
Morse  Bldg. 

Winnipeg,  Manitoba 
Architects:  Brown  & 
Vallance,  Winnipeg 
Roofing  Contractors: 
Winnipeg  Ceiling  and 
Roofing  Co.,  Winnipeg 


iANKS-MORSE 

ENGINES 


MANUFACTURING 

II.M.IFAX,  N.  S. 


VANCOUVER 

CO.,  LIMIT 

SYDNEY.  N.  S. 


ED 


Our  20-Year 
Guaranty  Bond 

We  are  now  prepared  to  give 
a  twenty-year  Surety  Bond 
Guaranty  on  every  Barrett 
Specification  Roof  of  fifty 
squares  and  over  in  all  towns 
of  25,000  population  and 
more,  and  in  smaller  places 
where  our  Inspection  Service 
is  available. 

This  Surety  Bond  will  be 
issued  by  the  United  States 
Fidelity  and  Guaranty  Coni- 
I)any  and  will  be  furnished 
by  us  without  charge. 

Our  only  requirements  are 
that  the  roofing  contractor 
shall  be  approved  by  us. 
and  that  The  Barrett  Spccid 
ration,  dated  May  1, 
shall  be  strictly  followed. 
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Railway  Equipment 
For  Sale 


;i — lO-whccI  Locomotives,  ."i.'i  ton. 

1 —  Mo);iil  Locomotive,  50  ton. 

L*3 — Hart  Convertible  40-ton  Ballast  Cars. 
Model  ;i5  Marion  Shovel. 
Moilel  40  Marion  Shovel. 
Model  til  Marion  Siiovei. 
— navenj)ort  4-wheel  SacUili-  Tank  Locomutives, 
14'/j  tons,  HG-in,  saii^e. 
•J — I)a\enport  4-wlu'el  SaiKllc  Tank  Locomotives, 
ISf/..  tons,  staiuiard  gauf^e. 
4-yard  capacity  W  estern  Dump  Cars, 
ti-yard  capacity  K.  &  I    Dunii)  Cars. 

2—  Class  11  (R.  &  L.)  Side  I'.allast  Rapid  Cnload- 

ers. 

1 — Steel  L'ndcrfranTe  Steam  Derrick  Car. 
Sundry   Flat   and    Box   Cars.   Spreader  Car, 
Track-layin)?  Car,  Vans,  Light  Hand-derrick  Car. 

The  most  of  this  equipment  has  only  been  in 
use  two  seasons. 

Located  near  Montreal. 

Enquire 

O'BRIEN  &  MARTIN 

704  Shaughnessy  Building 

MONTREAL 


The  Glue  Book 


WHAT  IT  CONTAINS 

Chapter  1 — Historical  Notes 
Chapter  2 — Manufacture  of  Glue 
Chapter  3 — Testing  and  Grading 
Chapter  4 — Methods  in  the  Glue  Room 
Chapter  5 — Glue  Room  Equipment 
Chapter  6— Selection  of  Glue 


Contract  Record 

and  Engineering  Review 
347  Adelaide  St.  West,  Toronto 


The  Herringbone  News  Bulletin 

The  price  of  metal  lath  has  gone  up  again. 

With  each  succeeding  advance  the  Herringbone 
covering  capacity  becomes  more  valuable.  A  yard 
of  flLKI^INOBONE^™  covers  as  much  wall  as  one  and  a 
twelfth  yards  of  ordinary  metal  lath.  Formerly 
that  one-twelfth  yard  was  worth  a  trifle  over  a  cent. 
It*s  worth  two  and  a  half  cents  now. 


Yet  flLKRINflBONCSllTH  costs  only  a  cent  a  yard  more  than  ordinary 
lath.   And  it's  COPPER  ALLOY,  too. 


Metal  Shingle  &  Siding  Co., 
Manufacturers 


Clarence  W.  Noble,  General  Sales  Agent, 
117  Sun  Life  Building,  Toronto 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  Tiiis 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 

MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
%  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicaco 
Cincinnati 


Los  Angeles 
San  Francises 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto   Montreal  Limited        Winnipeg  Calgary 


James  Thomson,  President. 


J.  G.  Allen,  Vice-President. 


J.vMics  A.  'I'lioMSdN.  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO. 


LIMITED 


Manufacturers  of 

Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 
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ORNAMENTAL 


Concrete  Bonding 
Lockers  for  Clothe* 
Iron  Stairway* 

'    Enquiries  lollclted. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


Tenders 
Wanted 


should  be  advertised  for  in  the 
"Tenders  and  For  Sale  De- 
partment" of  the  Contract 
Record  and  Engineering 
Review.  This  paper  is  the 
"  Tender  Ad.  "  medium  of 
Canada  and  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your  plans    for  any 
work  on  which  you  are  invit- 
ing bids,  in    our   offices  at 
•  Toronto,  Montreal, Winnipeg 
or  Vancouver. 

Contract  Record 

and  Engineering  Review 
Toronto  Ontario 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 

1551  Granville  Street    -    Vancouver,  B.C. 


J^y^JJ         New  and  Relaying 


Switches,  Turntables,  Etc. 


Carried  in  Stock 


Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the 


Keith*'   Fan.  Com- 


parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        ^V^tg       ^j,^  ^^^^  catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  259-261  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  CLANCEY  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton,  Alta. 
Messrs.  ROBERT  HAMILTON  &  CO.,  LTD.,  Bank  of  Ottawa 
Bldg.,  Vancouver,  B.  C. 


VANCOUVER  Vi^OOD  PIPE 

&  TANK  CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
Manufacturers  ot  Wire- Wound  Wood  Pipe,  Continuous  Stave 

Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling-Potltlvely  LEAK  PROOF. 

We  are  the  originators  of  the  BORED  OUT  Wood  Sleeve  Coupling 

Write  for  Illustrated  Catalogrue. 

850  Hastings  St.  W.      VANCOUVER,  B.C. 


March  31,  1917 


THE  CONTRACT  RECORD 


53 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,  Office  North  |  ggj   Evenings.  North  2107 


DAKE  SWINGING 
ENGINE 

w    h  Automat  ic 
Brake  Attachment 

Always  ready  and  speeds 
up  the  work  on  any  job. 
Engine  has  no  dead  center — 
It  starts,  stops  and  reverses 
instantly.  The  brake  re- 
lieves all  stress  on  the  gears 
in  coasting  and  spotting  the 
boom.  Investigate  some- 
thing that  will  save  money 
for  you  by  writing  for  our 
catalog. 


DAKE  ENGINE  CO.,  grand  haven,  mich- 

Canadian  Agents : 
Montreal;  Mussens  Ltd.   Toronto:  A.K.  Williams  Machinery  Co..  Ltd. 


TO  INVESTORS 


THOSE  WHO,  FROM  TIME  TO  TIME,  HAVE 
FUNDS  REQUIRING  INVESTMENT 
MAY  PURCHASE  AT  PAR 


DOMINION  OF  CANADA  DEBENTURE  STOCK 


IN  SUMS  OF  $500,  OR  ANY  MULTIPLE  THEREOF 


Principal  repayable  Ist  October,  1919. 

Interest  payable  half-yeaj-ly,  1st  April  and  1st  October  by 
cheque  (free  of  exchange  at  any  chartered  Bank  in  Canada)  at 
the  rate  of  five  per  cent  per  annum  from'  the  date  of  purchase. 

Holders  of  this  stock  will  have  the  privilege  of  surrendering 
at  par  and  accrued  interest,  as  the  equivalent  of  cash,  in  pay- 
ment of  any  allotment  made  under  any  future  war  loan  issue  in 
Canada  other  than  an  issue  of  Treasury  Bills  or  other  Uke  short 
date  security. 

Proceeds  of  this  stock  are  for  war  purposes  only. 

A  commission  of  one-quarter  of  one  per  cent  will  be  allowed 
to  recognized  bond  and  stock  brokers  on  allotments  made  in 
respect  of  apphcations  for  this  stock  which  bear  their  stamp. 

For  application  forms  apply  to  the  Deputy  Minister  of 
Finance,  Ottawa. 

DEPARTMENT  OF  FINANCE,  OTTAWA 
OCTOBER  7th,  1916. 


Canada  Iron  Foundries,  Limited 


G  AST  I  R  O  N  WPE 


Heaa  Office 

Mark  Fisher  Building 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  ctc^  Castings 
of  all  kinds,  Mooring:  Bollards  for  both  Concrete  and  Wooden  Docks 


C  I) X  r K .\r  r 
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The  Ideal 
Crane 
Trolley 
Northern 
"Type  E" 


CRANES  ^^Slo'^ 

OF  ALL  TYPES,  SIZES  AND  CAPACITIES 

Heavy  Cranes  and  Light  Cranes  for  Mill  Service,  Power 
Stations,  Foundries,  Stone  Trades— Grab  Bucket  Crane 

Northern  Crane  Works,  Limited,  n^^'r^^''^" 


Boving  Hydraulic  &  Engineering 
Company,  Limited 


LINDSAY, 


ONTARIO 


OUR  LINDSAY  WORKS 


We  Manufacture 
Water  Wheels,    Hydraulic  Governors, 
Centrifugal  Pumps,       Mill  Machinery 
Fly-Wheels  (up  to  28  feet  dia.) 

Prompt  Shipment 
Prices  etc.,  on  request 


EH 


Water  Supply 

from 
^  Deep  Wells 

is  obtained  at  a 
minimum  cost  by 
use  of  our  deep 
well  pumps. 


Write  for  Bulletin  26 
explaining  the  use  of 
Cook's  Patent  Brass 
Tube  Well  Strainer. 


A.  D.  COOK 

Lawrenceburg  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Cataloguh  Mailed  Upon  Request 


Crushed  Rubble  Dimension 

CROOKSTON  QUARRIES 

Crushed  Stone — Clean,  tough  stone,  specially  suitable  for  concrete  mix  and  macadam  roads.  Although  we 
have  supplied  hundreds  of  cars  of  stone  to  Toronto,  Montreal  and  intervening  points  we  have  never  had  one 
car  rejected. 

Rubble  Stone — From  one  man  size  to  blocks  weighing  many  tons. 
Dimension  Stone — The  stone  that  has  stood  the  test  for  half  a  century. 

Capacity  500  ton*  a  day  C.P.R.  and  G  T.R.  Connections  Telephone  Madoc  2.  R  3 — 2 

ASK  US  FOR  QUOTATIONS 

QUINLAN  &  ROBERTSON,  Limited,  Crookston,  Ontario 
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Economy  in  Large  Capacity 
Deep  Well  Pumping 

A  large  water  supply  from  deep 
wells  is  most  successfully  obtained 
with  "American"  Deep  Well  Turbine 
Centrifugal  Pumps,  because  they  de- 
liver a  remarkably  large  quantity  of 
water  from  a  deep  drilled  well,  main- 
tain high  efficiencies  and  are  reliable 
in  operation. 
These  pumps  are  made  in  styles  to 
deliver  water  at  the 
surface  or  in  com- 
b  i  n  a  t  i  o  n  with  a 
booster  centrifugal 
operating  on  the 
same  shaft  at  the 
surface,  to  produce 
a  pressure  in  the 
mains. 

Pumps  of  this  type 
operate  in  drill  holes 
13  inches  in  diam- 
eter and  larger,  and 
deliver  to  3,000  gal- 
lons of  water  per 
minute. 

Catalog  1352  describes  them. 
Write  for  it. 

The  American  Well  Works 

General  Office  and  Works:  AURORA,  ILL. 
Chicago  Office:    First  National  Bank  Building 

Special  Canadian  Dealers 
R.  H.  Buchanan  &  Co.,  ■  Montreal. 

Gorman,  Clancy  &  Grindley,  Ltd., 

Edmonton  and  Calgary 
^'      B.  C.  Equipment  Co.,       -      Vancouver,  B.C. 


Our  Facilities 

for  the  manufacture  of 
electric  wires  and 
cables  enable  us  to  sup- 
ply all  kinds  and  sizes 
and  in  any  quantity. 
No  order  is  too  small 
to  merit  our  attention 
and  none  so  large  as  to 
tax  our  facilities 

Write  our  nearest  office 
about  your  requirements 


5.000.000  C.  M.  Weatherproof 
Cable  (/2  Actual  size.) 


Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Montreal,  Que. 


Hamilton,  Ont. 

Winnipeg.  Man. 


Seattle.  Wash- 


BITUNAMEL 

Unsurpaued  iox  waterproofing  foiuidationt  and  prtveot- 
ing  nut  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 

Montr«al  TORONTO  Winnipeg 


Heat  is  Too  Valuable  to  Waste 


livery  bit  of  heat  produced  in  your  furnaces,  ovens,  boiler 
settings,  etc.,  costs  a  certain  amount  of  fuel,  for  which  you  pay 
t^ood  money.  This  heat  has  a  definite  value.  It  is  much  too 
valuable  to  waste. 

Unf(M-tunatcly,  not  all  of  the  heat  produced  can  be  used, 
."^onie  of  it  must  i^o  to  waste,  but  ^ully  60  per  cent,  of  the  loss 
(hie  to  radiation  can  be  eliminated  by  using"  Nonpareil  insulat- 
ing Hrick  in  the  walls,  tops  and  bottoms. 

Nonpareil  P)rick  are  composed  principally  of  dialomaceous 
earth  (kieselguhr),  a  remarkably  good  non-conductor  of  heat. 
They  have  an  insulating  value  ten  times  that  oi  fire  brick  or 
common  brick.  In  other  words,  one  4j/^-inch  course  will  re- 
duce the  radiation  loss  as  much  as  45  inches  of  fire  brick  or 
common  brick. 

Send  for  this  booklet. 

Full  information  regarding  the  method  of  installation  and  the  sav- 
ings effected  by  Nonpareil  Insulating  Brick  is  given  in  the  booklet, 
"Saving  Fuel."  A  copy  of  it  and  a  sample  brick  will  be  sent,  free  of 
charge,  on  request. 

Ask  for  them  to-day. 


One  4i^-inch  course  of  Nonpareil  Insulatiiig  Brick  is  "  f'J'""-^ 
between  the  fire  brick  and  common  brick  in  tlie  setniiR 
of   this  300  h.p.    Stirlinpr   boiler.  Hammond 
Packing  Company,  St.  Joseph,  Mo. 

Nonpareil 
Insulating  Brick 

For  Furnaces,  Boiler  Settings,  etc. 

Armstrong  Cork  &  Insulation  Co.,  Ltd.,  505  McGill  Building,  Montreal,  Que. 

  —  r*  r,-.f-    i.tAnnt    lini>e-    Nnnn^r^il    frirlc    Pni/^rinn    frtr    Hrinlfin   <      i     .    i  i 


Also  manufacturers  of  Nonpareil  P;,'tn"r'  dc'^dcn'''"*' 

~,,n„.   M  Cork  Machinery  Isolation  for  deaden 


jicncTally  ;  Noniiaicil 


team  lines;  Nonpareil  Cork  Coverinc  (or  drinking  walcr  systems  .ind  cold  pipes 

_  iiiK  the  noise  of  pumps,   funs,   etc.;    Nonp.ircll    Cnrkhoard   for    >  old    sloia-r   rooms  and 

Uinotilc  for  floors  in  offices,  residences,  cti 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CFMENT.  I.IME,  AN'P  1!KU  K 

Cement  (IrluercJ  in  ri  luirrel  lols,  $"J.40  jn  i  l>l)l.  ; 
willi  bass.  $2.S0;  car  lots,  $1.85  on  the  track, 
with  pkKS  .  $2,'Jfl. 

Lime — grey  44c.  while  8*)c  per  100  lbs.,  delivered 
in  not  less  t^ai.  ISOO  lb.  lots.  ;\t  tlie  ware- 
house, white  4Sc.  grey  39c. 

Brick — No.  1  dry  pressed  red  brick  $17 ;  bull. 
$17  f.o.b.  the  job;  No.  2.  $14;  common  rcil 
Slock  brick.  $11  to  $14;  grey,  $11  to  $12; 
wire  cut  brick  for  foundation  work,  $9  on 
the  cars,  delivered  $10;  "Tapestry"  brick,  im- 
ported. $25  to  $35;  local  Rug,  $14;  sand-Iinie 
brick,  $7.60  f.o.b.  car  at  King  Edward  Siding; 
$6.50  f.o.b.  car  or  wagOn  at  plant ;  $S.50  de- 
livered on  job.  Paving  brick,  No.  1,  $18  per 
M.  f.o.b.  West  Toronto;  No.  2,  $14;  paving 
blocks.  No.  1.  $24  per  M. ;  No.  2.  $18.  Sun 
Tex  face  brick.  $16  to  $20  per  M. ;  Henison 
interlocking  hollow  tile,  $60  per  M.  Lots 
over  100,000,  $65. 

Concrete  brick  —  Quotations  f.  o.  b.  Toronto  :  — 
White  $52,  buff  $28,  grey  $27,  plain  pressed 
$17.  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 
Toronto  prices,  F.  O.  B.  Car : 

Crushed  stone— 2  in.,  $1.40;  1  in.,  $1.55;  H  in., 
$1..t5;  rubble  stone,  in  car  lots,  $1.25  per  ton, 
f.o.b.  car. 

Sand— for  cement  or  brick  work,  S5c  per  ton, 
f.o.b.  Toronto. 

Gravel  —  Pit  run,  05c  per  ton  f.o.b.  Toronto ; 
screened.  $1.05  to  $1.10  per  ton  f.o.b.  To- 
ronto. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices,  delivered. 

Hemlock— 2  x  4  in.  to  2  x  12  in..  12  and.  14  ft., 
$29;  10  and  16  ft.,  $.31;  18  ft.,  $.32;  No.  1 
hemlock  decking,  1x4  in.,  $27;  1x5  in., 
$30;  1  X  6  in.,  $.32;  No.  2  hemlock  decking, 
$5  less  than  No.  1. 

Pine — 1  in.  x  4  in.  and  5  in.,  $30;  1  in.  x  6  in.  to 
8  in.,  $32;  1  in.  x  10  in.,  $35;  1  in.  x  12  in., 
$36;  2  in  X  4  in.  to  2  in.  x  12  in.,  and  10  ft. 
to  16  ft.  long,  Norway  pine.  $35  to  $42;  Ye  x 
6  to  10  in.  pine  shelving,  $45  to  $48;  %  x  12 
in.  pine  shelving,  $50;  No.  1  pine  flooring, 
$42;  No.  1  spruce  flooring,  $.35;  No.  1  pine 
V  or  beaded  sheeting.  $47;  No.  3. ditto,  $42; 
pine  trim,  4  in.  casing,  $2  per  100  ft. ;  5  in. 
ditto,  $2.50;  8  in.  pine  base,  $3.25;  4  in.  pine 
window  stool,  $2.75. 

Shingles— XXX  B.  C.  shingles.  $4.25;  N.  B.  ex- 
tras, $4.25;  N.  B.  clears,  $4;  No.  1  pine  lath, 
$6.50;  No.  2  pine  lath,  $6;  No.  1  spruce  lath, 
$5.50. 

Dimension  timber  (B.  C.  fir) — 10  x  14,  12  x  12, 
12  X  14,  14  X  14,  14  x  16,  $45;  10  x  16,  12  x 
16.  16  X  16,  14  x  18,  18  x  18,  20  x  20,  $40; 
12  X  18,  18  X  20,  $50 ;  10  x  18,  12  x  20,  14  x 
20,  16  X  20,  $51.  These  prices  apply  to  32  ft. 
lengths;  32  to  35  ft.,  $1  to  $2  per  thousand 
extra;  36  to  40  ft.,  $2  to  $3  per  thousand 
extra. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — $4.00  to  $6.00  base;  twisted 
and  deformed,  $4.25  base. 

Shapes— Over  35  lbs.  per  yd.,  $5.00  per  100  lbs. ; 
under  35  lbs.  per  yd.  $4.25  per  100  lbs. 

Plates — 12  ins.  and  under,  $5.00  per  lOO  lbs. ;  over 
12  ins.  and  under  36  ins.,  $5.20  per  100  lbs. ; 
36  ins.  and  over,  $5.40  per  100  lbs.  Tank  and 
boiler  plates — '/i  in.  and  over  and  under  36 
ins.,  $4.40;  36  ins.  and  over,  $4.90.  Gauge 
plates — Xos.  10.  12.  14.  $4.95  to  $5.20  per  lOfi 
lbs.  Black  .American  bessemer  plates — 28 
gauge,  $4.75  to  $4.95  per  100  lbs. 

Flats — 7  in.  wide  and  under,  $4.25  per  100  lbs. 


Extras — 1/lOc  per  lb.  extra  for  cutting  to  length, 
for  plate  less  than  J4  in.  thick,  for  angles 
less  than  5  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  18,  20,  and  24  in. 
beams;  1/lOc  to  54c  per  lb.  extra  for  all 
Bethlehem  sections. 

Galvanized  iron  -2S  gauge  $7.50  to  $8.00. 

Cast-iron  pipe — Standard  prices,  carload  lote, 
f.o.b.  Toronto:  4-in.  $38  per  net  ton;  6-in. 
and  up  to  $37,  with  $1  extra  for  gas  pipe. 

SEWEK  PIPE 
Sewer  pipe — Toronto  prices  (wholesale),  with  di.s- 
covnils  as  below,  f.o.b.  factory — 4  in.,  30c  pei 
ft.;  G  in.,  45c;  8  in.,  70c;  9  in.,  90c;  10  in., 
.fl.05;  12  in.,  $1.35;  15  in.,  $1.S0;  18  In., 
$2-50;  20  in.,  $3;  22  in.,  $4;  24  in.,  $4.50. 
Discounts — 4  in.  to  12  in.,  70  per  cent.;  15 
in.  to  18  in.,  65  per  cent. ;  20  in.  to  24  in.,  60 
per  cent 

Tile  wall  coping — .S  or  9  in.  wall,  50c  per  ft. ;  12 
in.  or  1,3  in.  wall,  75c  per  ft;  18  in.  wait, 
.$1.50  per  ft. ;  carried  in  6.  12.  18.  and  24  in. 

1en£;lh?, 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $14.80  per  100  lbs. 
Boiled  linseed  oil — in  bbls.,  $1.18  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  bbls.,  $1.15  per  gal.;  red  lead, 
dry,  $15  per  100  lbs. ;  putty  in  bulk,  $4.50  per 
100  lbs.;  in  100-lb.  drums,  $4.85;  putty  in 
25  lb.   tins,  $5.25  per  100  lbs. ;   steel  sash 
putty  in  25-lb.  tins,  $5.75  per  100  lbs. ;  tur- 
pentine,  in   bbls.,   81c   per   Imp.   gal.,  based 
on  southern  gauge. 

MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — .$2.4.T   steam   car    load     lots,  including 

sacks,  less  5  per  cent,  for  cash. 
Lime — Hydrated,  $16  per  ton ;  lump,  $9. 
Brick— No.  1  pressed,  $18;  No.  2  pressed,  $15; 

Manganese  rustic,  $20;  buff  rustic,  $20;  red 

rustic.  No.  1,  $15;  red  rustic,  No.  2,  $13; 

buff  (smooth),  $21;  buff  (rough),  $20;  plastic 

.$12. 2.5. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 
$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Montreal  (C.  P.  R.  terminals). 

CONCRETE  SEWER  PIPE 

Straight  pipes  (per  foot)  ;  not  reinforced,  8-in. 
26c.;  9-in.  30c.  10-in.  34c;  12-in.  40c;  15-in. 
60c;  18-in.  74c.  Reinforced,  18-in.  90c;  21- 
in.  $1;  24-in.  $1.20;  30-in.  $1.60;  36-in.  $2.40; 
42-in.  $3;  48-in.  $4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  $1.40;  ii-in.  $1.65;  J^-in., 
$1.75  per  ton,  delivered. 

Sand — $1.10  per  ton,  car  load,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles — 3  in.  x  3  in.  and  up,  $4.50;  1  in. 
x  1  in.  x  in.,  25c  extra;  J4  in.  x  54 
X  H  in.  50c  extra.  Boiler  plates — %  in. 
thick  and  thicker,  .$(5.50.  Circular  plates  — 
Flange  quality,  36  in.  dimension  and  over, 
SC..*-");  under  :16  in.  dimension,  $7.10.  lieama 
and  channels — Under  35  lbs.  per  yd.,  $5.00; 
35  lbs.  per  yd.  and  over,  $4.75;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$7;  28  gauge,  .$6.50  per  100  sq.  feet,  subject 
to  change  without  notice.  Copper  bearing 
sheets — Keystone  black,  28  U.  S.  gauge,  $5.50 
l;er  100  lbs.  nominal. 

SEWER  PIPE 
Straight  pipe  (per  foot) — 4  in.,  30c;  6  in.,  45c;  8 
in.  70c;  9  in.,  85c;  10  in.,  $1.05;  12  in.,  $1.35; 
1")  in..  .$l..'-0:  1.'*  in'..  $2.50:  20  in..  $.3;  22  in., 
$4;  24  in.,  $4.50;  27  in.,  $6.50;  30  in.,  $7.20. 
Channel  pipe  (4  in.  to  .30  in.)  24c,  36c,  56c, 


72c,  S4c.  $1.()S,  $1.44,  .$2.00,  .$2.40,  $;3.20, 
.$;!.(iO,  $5.20,  .$5.7.5.  One-eighth  bends  (4 
in.  to  .30  in.),  $1.2U,  $1.80,  .$2.80,  $3.00, 
.$4.20,  $5.40.  $7.20,  $10,  $12,  $16,  $18,  $26, 
.$2S;  1/4,  $1.20,  $1.80,  .$3.15,  $4.05,  $4.75, 
$G.10,  $14.40,  $20,  $24,  $32,  $.36,  $52,  $57.60. 
Double  collar,  90c,  $1.,35.  $2.10.  $2.55.  $3.15, 
$4.05,  $5.40;  slant  1  foot  long  side  (4  in.  to 
15  in.),  00c,  $1..35,  $2.10,  $2.55,  $3.15,  $4.05, 
$5.40.  .Single  branch  (6  in.  to  9  in.),  3  ft., 
$2.25,  $3.50,  $4.25;  2  and  214  ft.  (4  in.  to  .30 
in.),  $1.35,  $1.80,  $3.15,  $3.85,  $4.75,  $6.10, 
$8.10,  $11.25,  $13.50,  $18,  $20.25,  $32.50,  $30. 
.Single  squares  (4  in.  to  30  in.)  ditto.  Double 
branch  and  double  square  and  Y  pipe  (4  in.  to 
30  in.),  $1.80,  $2.70,  $4.90,  $6.30,  .$7.35,  $10.80, 
$14.40,  $20,  $24,  $32,  $36,  $45.50,  $50.40. 
Syphon,  cesspool,  and  buchan  trap  (4  in.  to 
15  in.),  $3,  $4,  .$7,  $9,  $10.50,  $18.  Double 
syphon,  running  trap,  and  hand  hole  trap  (4 
in.  to  12  in.),  $3,  $4,  $7;  $9,  $10.50,  $18. 
These  prices  are  subject  to  a  discount  of  50 
per  cent,  for  less  than  car  load  lots  delivered, 
and  a  discount  of  from  61  to  66  per  cent,  for 
car  load  lots  f.o.b.  Montreal. 

SUNDRIES 

Hard  wall  plaster — $14  per  ton.  Plaster  of  Pans 
$2.80  per  bbl.,  both  less  5  per  cent,  for'casn. 
Rope — Best  Manilla,  29'Ac  basis  per  pound; 
British  Manilla,  25c  basis ;  sisal  rope,  24c 
basis;  lath  yarn,  24c.  Boiled  linseed  oil— in 
barrels,  $1.32  per  gal.  of  9  lbs.  Raw  linseed 
oil — in  barrels,  $1.35  per  gal.  nominal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 

load  lots,  $2.20.    Bags  10  cents  extra. 
Lime — Grey,  34  cents  per  bushel ;  white,  32  cents. 

Kelly  Island  lime  $2.10  per  200  lbs. 
Brick — No.   1  dry  pressed,   red  and  buff,  $35; 
common  red  stock,  $25 ;  common  grey  stock, 
$12 ;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
J4-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite— 15^  and  2-in.,  $2.65;  M-in.  and 
1-in.,  $2.90;  M-in.  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
virhite  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  X  10,  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  16, 
16  X  16.  14  X  18,  16  X  18,  18  x  18,  20  x  20, 
$40;  6  X  14,  8  x  14,  12  x  18,  18  x  20,  $42;  6 
X  16,  6  x  18,  6  X  20,  8  X  16,  8  X  18,  8  x  20, 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

(Continued  on  page  58) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouse  Stock*  t 

SYDNEY.  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sale*  Office*  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mill*  and  General 
Office* : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


The  Ash  Removal 

Problem — Solved 


A 


yfith  Automatic  CearShiftin^Drake 
Device  and  SiJencer 


SH  removal  may  be  a  mussy,  vexatious 
job,  with  smashed  cans  adding-  to  Uu 
costly  waste,  or  it  may  be  clean,  quick 
and  economical.  The  proper  way  to  pro- 
vide for  ash  removal  is  to  specify  G.  &  G. 
Hoists.  That  G.  &  G.  Hoists  do  solve  the  ash  removal  problem  is 
proved  by  the  fact  that  the  most  prominent  architects  are  repeatedly 
specifying  them. 

One  man,  and  the  Model  A  Hoist  shown,  can  remove  any  number 
of  barrels,  quickly,  noiselessly,  and  safely.  To  fill  all  requirements, 
five  different  models  of  this  I-loist  are  made. 

WRITE  TO  NEAREST  AGENT  FOR  BOOKLET  AND  PRICES 


MADE 
IN 

CANADA 


GILLIS  &  GEOGHEGAN,  Sherbrooke,  Quebec 


ill 


BLACK  BUILDING  SUPPLY 
,CQ..  LTD.,  TORONTO. 
Agents  for  Ontario 


WM    N.  O'NEIL  CO..  LTD. 
VANCOUVER, 
Agents  for  Briti«h  Columbia 


llllllllllli 


n.  &  s.  n.  riiuMPSUN  &  t  o.. 

LTD.,  MONTREAI 
.Agents  for  Quebec 


   W.  T.  GROSE. 

LTD.,  MONTREAL,  Agent  for  Manitoba,  Saskatchewan, 

.Mbcrta,  Winnipeg. 


J 
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P>ne— l  in.  common.  C  lo  10  in,,  ?1U5;  12  in., 

$110;  pine  trim  4-in.  casing,  $3.70  per  100 

ft.  CM -in.  ditto,  $4.40;  Sin.  pine  base,  $0; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.80; 
No.  1  B.  C.  cedar  dimension,  $5.50;  hand- 
Mwn,  $7. 

STEEL  .\NU  IRON 

Steel — Round  bars,  $3.;i5  per  lOO  lbs.  ;  square 
twisted,  $4  per  100  lbs,  ;  channels  and  angles, 
$4.25:  beams.  $4;  plates,  $5  per  100  lbs. 

Cast  Iron  Pipes— Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  ton. 

SEWER  PIPE 
Jewer  Pipe —Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
16  cents;  6  in.,  ISyi  cents;  8  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Brand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 
Paints  and  Oils— White  lead,  ground  in  oil,  $11.50 
per  100  lbs.;  boiled  linseed  oil,  in  bbls.,  98 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  95 
cents  per  gal. ;  dry  red  lead,  $10.00  per  100 
lbs. ;  putty  in  bulk,  $3.25  per  bbl. ;  putty  in 
25-lb.  tins,  $3.75;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per  gal.,  $3.10. 


VANCOUVER  PRICES 

(.KMK.XT,  I.IMK,  .\Nn  liRICK 
Cement — Grey  Portland,  $2.45  per  bbl  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $32  per 
ton,  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  $9.50  per  bbl. ; 
white  Portland  cement,  $2.45  per  bbl.  of  .'{.TO 
lbs.,  sacks  10c  extra,  f.o.b.  Voncouver. 
Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivered. 
Brick— Common  red  brick,  $11.50  to  $13.00  f.o.b. 
warehouse;  $10.50  lo  $13.00  in  car  lots  f.o.b. 
Vancouver ;  pressed  red  brick,  .$30  f.o.b.  wharf 
Vancouver;  pressed  bufi  brick  $40  at  ware- 
house ;  $33  in  car  lots ;  tapestry  brick,  $45  at 
warehouse ;  impervious  brick,  $45  f.o.b.  build- 
ings; fire  brick,  $35  in  car  lots,  $40  in  ware- 
house ;  fire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEL 
Sand — Brick  and  plaster  sand  $1.85  per  cu.  yd. 

f.o.b.  bunkers. 
GraVel — $2.00  per  yard  delivered. 
Prices  of  stone  are  still  open. 

LUMBER  (BUILDING  MATERIAL- 
Vancouver  prices  f.o.b.  mills: 

Timber  (B.  C.  fir — all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  X  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 


STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse : 
Steel — (round  and  square  bars)  $3.25  base;  twist- 
ed and  deformed,  $3.25  base;  structural  sec- 
tions, $.5.r)()  to  .«;u. 

Galvanized  iron — 28  gauge,  .¥9.50  per  100  lbs. 
Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 

$7.10  ,  5,  !)  and  10  ft.  slieets,  .ti7.25  per  square. 

Black  steel  sheets,  24  gauge,  $6.60  per  100 

lbs. 

Steel  angles — $5  lo  $6  |jcr  lOU  lbs.,  depending  on 
size,    (|uanlity  ami  specifications. 

Steel  channels,  beams — $5,50  to  $(!  per  100  lbs., 
depending  on  size,  quantity  and  specifications. 

Steel  plates— $6.50  to  $7. 

SEWER  PIPE 

Sewer  pipe — Vancouver  prices  f.o.b.  warehouse : 
4-in.,  12}4c.  per  ft. ;  6-in.,  21c  ft.;  8-in.,  30c 
ft.;  10-in.,  40c  ft.;  12-in.,  50c  ft.;  15-in., 
$1.05  ft.;  18-in.,  $1.25  ft;  20-in.,  $1.50  ft.; 
24-in.,  .$2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15.00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 
Hydrated  lime — $14.00  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 
Finishing  Plaster — $18.00  per  ton,  sacks  extra. 
Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,  Manilla,  full  coil,  16c  basis;  2nd  grade, 
liYiC  basis;  sisal  rope,  12'/ic  basis. 
PAINTS  AND  OILS 

Mixed  Paint— Per  gal.  $2.75  to  ^$3.25. 

White  lead — (hound  in  oil,  $15.!»ll  per  100  lbs. 

Boiled  linseed  oil— In  bbls.,  $1.40  per  gal.  of  9 
lbs. 

Raw  linseed  oil — In  bbls.,  $1.38  per  gal. ;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb. 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbi 


ine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings.  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating,  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Lachine  Water  Worki 
Three  million  gallons,  eighty  pounds  domestic,  160  Ibt.  fire. 
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Fourth 

Canadian  and 
International 

Good  Roads  Congress 
and  Exhibition 

LANSDOWNE  PARK 

OTTAWA,  ONT. 
April  10-11-12-13-14,  1917 


YOU  are  cordially  invited  to  attend 
this  year's  Meeting,  which  will  be  held 
in  the  Horticnltural  Building,  Lans- 
downe  Park,  on  April  10th  to  14th, 
inclusive. 

An  interesting-  educational  program  of 
addresses  and  lectures  will  be  given 
by  prominent  Government  Ofificials 
and  Highway  Engineers  from  Canada 
and  the  United  States. 


The  Exhibits  will  comprise  : 

Machinery    for    High-     Municipal  Improve- 

ways  and  Streets.  ments. 

Materials     for     High-  Engineering,  Technical 

ways  and  Streets.  and  other  magazines. 

Accessories  and  Equip-  Government  Road 

ment.  Models. 


For  Information  write 
W.  H.  Leach,        GEO.  E.  McNAMEE, 

Supt.  of  Exhibits  Secretary 

909  New  Birks  Bldg,  MONTREAL 


CANADIAN 
CHICAGO  BRIDGE  &  IRON 


CO. 


Built  for  C.P.R.  Montreal 


Limited 
BRIDGEBURG.  ONTARIO 
Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"  Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:— 
Bridgaburg.  Ontario.  130  Janet  Street 

Chicago,  Illinois,  2014  Old  Colonv  Bldg. 
New  York,  N.  Y.,  30  Church  Street 

Saops:— Bridgeburs,  Ont. 

Chicago,  111.  GreanvlUe,  Pa. 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
Tanks  and 
Vats  for  all 
purposes 

Concrete 
Mixers 

Gas,  Gaso- 
line and 
Kerosene 
Engines 

Hoists 

Windmills 


Water  supply  outfits  of  every 
description 

CORRESPONDENCE  SOLICITED 


"Galvaduct"  and  "Loricated" 

Conduits 


for  Interior  Construction 


Conduits  Company,  Limited 

Sola  Manutacturer*  under  Canadiaa  and  U,  S.  Letteri  Patent 


Toronto 


Canada 
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Civil 

Contractors 

Electrical 
Mechanical 

Directory  of 

Engineers 

Special 
Interests 

Chipman  &  Power 

Civil  Eng'ineers 

TORONTO  WINNIPEG 

Willii    I  Itipinin      Geo     H.  Power. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
—SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


H.  J.  Griswold, 

Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office   and  Laboratories, 
318   Lagauchetiere  St.   West,  Montreal. 
BRANXH  OFFICES: 
24  .Xdelaide  Street  East,  Toronto. 
707  I'nion  Trust  Building,  Winnipeg. 

CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL.  SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS   AND    INSPECTION   OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
REPORTS 

Represented  at  New  York,  Pittsburgh  and 
Chicago;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 

Head  Office  MONTRFAL 
aod   M>in   L.boratorie.:    "iUll  1  RDrtl. 

Branch    Offices    and    Laboratories — 
TORONTO,  WINNIPEG,  EDMONTON, 
VANCOUVER   and   NEW  GLASGOW 


HADDIN  &  MILES 

LIMITED 

(Formerly  The  John  Gait  Engineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 

WINNIPEG     —  CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply ;  Sewerage  and  Drainage  ;  Water 
Purification;  Disposal  o£  Sewage  and  Refuse  ; 
Water  I'ower  Developments  and  Power  Plants. 
Reports,  Designs,  Supervision  of  Construction 
New  Birks  Bldg.  Telephone 
MONTREAL.  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  East,  -  TORONTO 


kobcil  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Charles  Warnock, 
Ja».  W.  Moflfat. 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories : 
McGill  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 


T 

TAgcO 
6 


Cut 

Stone 

SAND 


T.  A.  Morrison  &  Co.,  ^".Sg^TRTAL* 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Office  and  Work.-63  Esplanade  E,  TORONTO 

Phones-.\Iain  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


Milton   Hersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


PATFNT^     SECURED  OR  OUR 

r  ni  ML,n  1 3     p££g  returned 

Being  next  door  to  the  Patent  Office,  wr 
have  personal  interviews  with  Examiners, 
tlius  earlier  allowance  of  your  Patents.  We 
have  access  to  all  Records  and  solicit  the 
business  of  Manufacturers,  Engineers,  and 
others  who  realize  the  advisability  of  hav 
ing  their  Patent  business  transacted  by 
Experts       Send  for  our  Booklet,  etc. 

HAROLD  C.  SHIPMAN  &  CO. 
Reg.  Patent  Attorneys  Ottawa,  Canada 


Anclins  Limited 

Contracting  Engineers 

65  Victoria  St.  MONTREAL 


THOMSON  BROS. 

CONTRACTORS 

.  ]-Mal.!islit,l  1SS4. 
M.iMiiiiv    ami    .nil    kiiiils    of  Reiiiforccd 
(."(Micicte  C  onstruction  Work  carried  out. 

Main  24.").'>      413  Ryric  UIcIr.,  Toronto. 
Park.  538,  Park.  oSO'I  Nights,  Sundays,  anil 
Holidays. 


IF  your  client  desires  to  erect  a  FAC- 
TORY or  RESIDENCE  in  TORONTO 
I  can  arrange  a  FIRST  MORTGAGE 
LOAN  from  $2,000  to  $100,000. 

Walter  J.  Morris,  Branch  Manager 

London  &  Lancashire  Life  Ass'n. 
10  Adelaide  Street  East     -  TORONTO 


DARLING  BROTHERS  LIMITED 

ENGINEERS  &  MANUFACTURERS 

MONTREAL,  CANADA 

Branches:.    _  Aixents: 

Toronto.  Winnipeg        Halifax.  Calgary,  Vancouver 


PUMPS  FOR  ANY  SERVICE   >  STEAM  APPLIANCES  OFEVERY  KIND 


March  21,  1917 


THE  CONTRACT  RF.CORD 


61 


The  Maritime  Bridge 

Company,  Umited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


I  Beams 


22—1"  at  854  lbs.— 50'  0" 
50-^"  at  Q'A  lbs.— 50'  0" 
20-^"  at  lO'A  lbs.— 50'  0" 


Flange  Quality  Steel 
Circles 


10—36" 
7—48" 


Bars 


20—  8"  X      i/i"— 30'  0" 

20—10"  X      54"— 30'  0" 

20—10"  X  5/16"— 30'  0" 

10—11"  X  5/10"— 20'  0" 


1—44"  X  7/16" 
5—48"  X  7/16" 
1—61" 

1—  64" 

2—  48" 


X  r/16" 

X  7/16" 


Channels 


Tees 


01—12"  at  30  lbs.— 10'  1" 
70—15"  at  33  lbs.— 36'  W'A 


10—  1" 
19— IH" 

11-  1'A" 
7—2" 

10—  254" 
4—3" 

11—  35/2" 

10—4" 
1-4/j" 
4—5" 
9—5" 


X  1" 

X  VA" 

X  1V2-' 

X  2" 
X  25^' 
X  4" 
X  4" 
X  4" 
X  4" 
X  354" 
X  3" 
X  4" 


X  1/8"— 25'  0" 
X  1/4"— 25'  0" 
X  1/4"— 30'  0" 

X  5/16'— 30'  0" 
X  3/8"— 3!)'  0" 
X  3/S"— 50'  0" 
X  3/8"— 50'  0" 
X  3/8"— 50' 
X  1/2"— 50' 

X  7/16"— 40' 
X  1/2"— 50' 
X  1/2"— 50' 


Zees 


4—2  11/16 
1—2  11/16 

1—  4 

2—  ^  1/16 
1—4  1/8 
1—4  1/16 
1-^  1/16 
1—4  1/16 
7—5 
1—5 

1—5  1/16 
1—5  1/16 

3—  5 
1—5 


X  O  X 

X  3  X 
X  3 1/16  X 
X  3  1/8  X 
X  3  3/16  X 
X  3  1/16  X 
X  3 1/16  X 
X  3 1/16  X 
X  3  1/4  X 
X  3  1/4  X 
X  3  5/16  X 
X  3  5/16  X 
X  3  1/4  X 
xi3  1/4  X 


3/8  — 48'  0 

3/8  —  8'  11 

1/4  —25'  8 

5/16—28'  10 

3/8  —11'  5 
1/2  -v40 
1/2 
1/2 

5/16—60'  0 

5/16—15'  2" 

3'8  —50'  0" 

3/8  -^'  7" 

1/2  —50'  0" 

1/2  —14'  8" 


0" 

41'  9" 
11'  4" 


Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


ELEVATED 

STEEL  TANKS 


Three  River*,  Quebec 
Wayagamack  Pulp  and  Papar 

Co.,  Ltd. 
60,000  gallons.     149  feet  to  top 
120,000     "         100  feet  to  top 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  in 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special  de- 
signs for  Municipal, 
Railway  and  Indus- 
trial service. 

Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co 

Pittsburgh,  Pa.  New  York  City  Dallaa,  Texai 

946  Curry  Bldg.  42  Church  St.  Praetorian  BIdg. 

»  San  Francisco,  Cal.,  Monadnock  Bldg. 

Havana,  Cuba— Room  65,  Nova  Scotia  Bank  Bldg. 
Canadian  Representatives:  F.  H.  Hopkins  &  Co.,  Montreal,  Que. 

Des-Moines  Bridge  and  Iron  Co. 

Des  Moines,   Iowa,  938  Tuttle  Street. 


Trades  and  Labour  Branch 


Department  of 


Findlay  C.  Macdiarmid, 
Minister  of  Public  Works 
and  Highways 


Public  Works 


W.  A.  Riddell,  M.A.,  Ph.  D. 
Superintendent 


The  Trades  and  Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes; 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY,  SHOP.  AND  OFFICE-BUILDING  ACT 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 


The  following  regulations  are  of  importance  to  Contractors: 

STEAM  PIPING 

Drawings  and  specifications  of  all  high  pressure  steam  piping  must 
be  registered  and  approved  Iiy  the  Steam  Boiler  Branch  before 
any  work  of  installation  i.s  commenced.  The  drawings  sub 
mitted  should  show  clearly  the  dimensions  and  layout  of  the 
main  steam  lines.  '  Full  particulars  should  be  given  as  to  the 
material  used  in  the  construction  of  the  piping,  and  all  valves 
and  other  fittings  used  in  connection  therewith  must  be  of 
approved  make. 

.\ny  deviation  of  the  above  requirements  shall  be  deemed  a  violation 
of  the  Steam  Boilers  Art. 

.Ml  communications  in  tliis  connection  should  be  addressed  to  tin 
Steam  Boiler  Branfh,  Department  of  Public  Works,  15  Queen' 
Park.  Toronto 


STRUCTURAL  STEEL 

and 

BRIDGE  BUILDERS 


Capacity  18,000  Tons. 

We  build  and  erect  all  kinds  of  Structural  Steel  Bridges, 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

McGregor  &  Mclntyre,  Limited 

1139  Shaw  St.  -  -.  TORONTO;  CAN. 

Telephone  Hillcrest  1614—1615—1616. 
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Works  al  \V alkerville.  Ontario 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 
MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


IIMITED 


VALVE  -HYDRANT  MANUFACTURERS 

WALKERVILLE,ONT. 


Filter  Alum 

(Sulphate  of  Alumina) 

Standard 
Quality 


We  have  a  particularly  attractive  service  to  offer  water- 
works superintendents  and  purchasing  agents  by  supply- 
ing standard  high  quality  filter  alum. 

Particulars  and  prices  on  request. 

Manufactured  by 

Harrison  Sons  &  Co.,  Inc.  Philadelphia 


AGENTS 


DILLONS  LIMITED 

27S  St.  Paul  St.  -  MONTREAL 


\  LL  over  Canada  you  will  find  samples  of  the  excel- 
lent    craftsmanship    produced    at    the  DENNIS 
shops  in  the  department  of 

ORNAMENTAI 
IRON   AND   BRONZE  La 

We  have  the  plant,  plus  the  equipment,  plus  the  men, 
plus  the  experience,  and  place  them  all  at  your  disposal 
for  the  execution  of  first-class  work,  delivered  ON 
TIME. 

Write  for  illustrated  folders. 

The  Dennis  Wire  and  Iron 
Works  Co.  Liivi^TED 
London  \ 
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Light 
yet  Durable 


AlUSteel 
Construction 


Speedy  and 
Economical 


Every  Blow 
Counts 


The  "JACKHAMER 

The  One-Man  Rock  Drill 

important  features  of  this  drill  are: 

1.  Facility  with  which  it  may  be  moved  from  hole  to  hole. 

2.  The  ease  with  which  steels  may  be  changed. 

3.  Convenience  of  handling  in  close  quarters. 

4.  Non-freezing.    Uses  either  steam  or  compressed  air. 

The  above  are  a  few  of  the  points  which  make  this  machine 

"The  Contractors'  Rock  Drill" 

For  open  cut  work,  trench  excavation,  breaking  boulders,  block  hol- 
ing, and  general  purposes,  it  has  no  equal. 

Ask  our  nearest  sales  office  for  any  information  or  printed  matter  you 
would  like  on  this  subject.  It  will  be  promptly  sent,  and  may  be 
helpful  to  you. 

Canadian  IngersoU^Rand  Company,  Limited 

Commercial  Union  Bldg.,  Montreal,  Canada 

WORKS:   SHERBROOKE,  QUE. 
Sydney       Toronto        Cobalt        Timmins        Winnipeg        Nelson  Vancouver 
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DOMINION  Wire  Rope 

Repeat  orders  tell  their  own  story — 

Use  our  WIRE  ROPE  on  any  job 


Its  DURABILITY  has  been  proved 
in  its  extensive  use 


The  Dominion  Wirel  Rope  Company,  Limited 


MONTREAL 


TORONTO 


WINNIPEG 


C.  H.  &  E." 

Contractor's  Equipment 

HOISTS— 

Either  Gasoline  Engine 
or  Electric  Motor  Driven 


MATERIAL  ELEVATORS 

Either  Single  or  Double  Cage 

MORTAR  MIXERS 


"MARION"  Shovels 


for  all  classes  of  work: 


Ransome^'  Concrete  Mixers 


^'Andrews''  Drill  and  Tool  Steel 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 
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Dunlop  Mill  Fire  Hose  O.K'd  by  the  Underwriters 


Here  is  one  of  the  greatest  compliments 
e\er  |)aid  to  a  manufacturer  of  Mill  Fire 
Hose  in  Canada: 

The     Underwriters'     I^alioratorics.  Inc., 


niakt 


It 


knciwn 


Kit  Dunl 


ficance  of  tliis  "O.lv."  to  the  Canadian  manu- 
facturer and  mill  man  requiring  fire  hose. 

To  purchase  Mill  Fire  Hose  (Cotton 
Rubber  Lined)  without  investigating  the  sur- 
passing merits  of  Dunlop  make — ai.)|jr()\'e<l 
luthurized  to  use  the  I'nderwriters'  label  o{  l>y  tlie  Underwriters — a  verdict  money  can- 
not buy — is  to  deny  yourself  all  thai  a  Mill 
Fire  Hose  can  possibly  represent  in  efll- 
ciency,  because  the  great  critics  in  effect  sa\-: 
"Dunlop  represents  [-eadership  I" 


ip  are 


approval  on  Dunlop  Underwriters'  Mill  Fire 
Hose  ((  Mtton  Rufilier  Lined). 

^  mu  can  understand  the  wi:)nderful  signi- 


Quality  Perpetually  Repeated-  Dunlop  Water  Hose 


In  Water  Hose.  "Hercules"  and  "Peer- 
less" take  front  rank  because  for  years  they 
have  kei)t  up  a  "repeat"  on  quality  that  even 


their  best  friends  tlid  luit  think  possible  in 
any  brand  of  Hose.  We  recommend  "Her- 
cules" for  extra  heavv  service. 


"Made  to  Work.  Not  to  Look  at''— Dunlop  Steam  Hose 

In  all  the  provinces  you  will  come  across  "extra  hazardous,"  but  Dunlop  "Gibraltar" 
Dunlop  Steam  Hose  "on  the  job."  The  re-  and  Dunlop  "Peerless"  Steam  Hose  are 
(piirements    are    what    are    usually    styled      "made  to  w^ork,  not  to  look  at." 

1 1  your  plant  is  in  need  of  Hose,  it  is  not  too  late  to  learn  wherein  "Dunlop"  excels. 

Dunlop  Tire  &  Rubber  Goods  Co.,  Limited 


Head  Office  and  Factories:  TORONTO 


Branches  in  the  Leading  Cities 


Alphabetical  Index  to  Advertisers,  Page  16 


Classified  Directory  to  Advertisements,  Page  6 
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YOU  can  pin  your  faith  to  Domin- 
ion Rubber  System  products. 
Their  qualities  are  of  the  kind  that 
give  absolute  satisfaction.  We  stand 
back  of  them  with  a  warranty  that 
they  are  free  from  imperfections  in 
workmanship.  That  protects  you 
and  your  clients  and  ensures  their 
good  will  which  is  the  best  argument 
for  bigger  business  and  increased 
profits. 

For  every  need  in  rubber 
write  our  nearest  branch. 


Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office :  Montreal,  P.  Q. 

Branches  at  Halifax,  St.  John,  Quebec,  Ottawa,  Toronto, 
Hamilton,  Brantford,  London,  Kitchener,  North  Bay,  Fort 
William,  Winnipeg,  Brandon,  Regina,  Saskatoon,  Edmonton, 
Calgary,  Vancouver  and  Victoria. 


I  M  !•    I  (  )  X  I  k  AC  T   U       (  )  K  1) 


Maii  li  r.tlT 


"BEATTY" 

Hoisting  Engines^ 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 


Work  of  this  kind  calls  for   ependability— "Beatty"  Hoists  furnish  it. 


H.E.  PLANT  1790  St.  Jamea  Street,  Montreal,  Que. 

K.  LEONARD  &  SONS  St.  John,  N.  B. 


—Agents— 


ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

KELLY-POWELL  LTD  McArthur  Bldg.  Winnipep.Man. 


London  Tile  Machines  and 

Sewer  Pipe  and  Tile  Moulds 

Fi.s;-.  2-10  illustrates  the  London  Cement  I  )rain  Tile  Machine,  which  makes  all  sizes 
of  drain  tile  from  3  in.  to  12  in.  in  diameter. 

THERE  ARE  LARGE  PROFITS  in  the  mannfacture  of  Cement  Drain  Tile. 
The  demand  is  increasing:  daily.  Over  700  of  these  machines  now  in  use.  If  inter- 
e5te<l  ask  for  Cataloer  No.  2. 

Fit;-.  255  illustrates  The  Lon- 
don Tile  and  Sewer  Pipe 
Moulds,  which  are  made  ni 
all  sizes  from  4  in.  to  10  ft. 
in  diameter. 


240— Drain  Tile  Machine 


Fig.  255— Sewer  Pipe  Mould. 


The  London  Sewer  Pipe  and  Tile 
Moulds 

are  used  by  Contractors  and  Muni- 
cipalities throughout  Canada. 

Send  for  Catalog  No,  2-B. 


London  Concrete  Machinery  Co.,  Ltd.,    Dept.  7,  London,  Ont. 

AGENCIES 

R.  R.  Power.  Halifax.  N.S.  Rene  Talbot,  Quebec,  Que.  The  General  Supply  Company  of  Canada,  Toronto,  Ont. 

The  Fobs  &  Hill  Machinery  Company,  Montreal,  Que.  The  General  Supply  Company  of  Canada,  Winnipeg,  Man. 

The  General  Supply  Company  of  Canada,  Ottawa,  Ont.  The  B.  C.  Equipment  Company,  Vancouver,  B.C. 
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Baines  &  Peekover 


Offices  and  Warehouses 
98  to  116  Esplanade 


Iron  and  Steel  Merchants 
TORONTO 


steel  yards 
Harbor  District 


ANGLES 

>4x  V^—  pes.  up  to  18  ft. 
%x  %x  1/8—3120  " 

1  xl    x  1/8—  709  " 

3/16—  112  " 

1^x1  >4x  1/8—2050  •' 
3/16—  150 

1/4—  160  " 

l>^xl>^x  1/8—1675  "  ■ 

3/16—3195  " 

1/4—  858  " 

2  xli^x3yl6—    34  pes.  up  to  20  ft. 

l/4_    58  " 

1/8—  307  " 


2  x2 


3/1 
1/ 


2^x2    x  1/4— 
2>4x2>4x3/l(^ 
1/4— 
5/16— 
3    x2  x3/16— 
1/4- 
5/16— 
3    x2^x  1/4— 
'  5/16— 
3/8— 

3  x3    X  1/4— 

5/16— 
3/8— 
3j^x2><x  1/4— 

5/16— 
3/2x3    X  3/8— 

3>^x3>^x  1/4— 
5/16— 
3/8— 

4  x3  x5/16— 

3/8— 
1/2- 

4  x4  x5/16— 

7/16— 

5  x3    X  3/8— 


310  " 

490  " 

97  " 
36  " 

71  pes. 
78  " 
19  " 
22 

87  " 

15  " 
66  " 
42  " 
159  " 
74  " 
36  " 

6  " 
8  " 
51  pes. 

12  pes. 
97  pes. 
21  pes. 

72  pes. 
34  pes. 

7  pes. 

2  pes. 

16  pes. 
5  pes. 


up  to  30  ft. 


up  to 

up  to 
up  to 
up  to 

up  to 
up  to 
up  to 

up  to 
up  to 
up  to 


38  ft. 

18  ft. 
20  ft. 
40  ft. 

35  ft. 
20  ft. 
16  ft. 

30  ft. 
40  ft. 
18  ft. 


5  x3y:>x5/16— 
3/8— 
7/16— 
1/2- 
(>    x3K'X  3/8— 
7/16— 
1/2- 
f.    x4    X  3/8— 
7/16— 
1/2- 
5/8— 

r)    x6   X  3/8— 
7/16— 
8    x8    X  5/8— 
3/4— 
7/8— 
We  eut  to  len< 


5  pes. 

6  pes. 

3  pes. 
2  pes. 

37  pes. 
■38  " 

16  " 

17  pes. 
11  " 
36-  " 

5  " 
13  pes. 
43  " 

4  pes. 

6  pes. 

5  pes. 
fth. 


up  to  20  ft. 
up  to  18  ft. 
up  to  17  ft. 
up  to  17  ft. 
up  to  40  ft. 


up  to  50  ft. 


up  to  60  ft. 

up  to  20  ft. 
up  to  22  ft. 
up  to  24  ft. 


Some  of  Our 
BIG  ROUNDS  and  FLATS 

21^—24  bars 

2/4—17  " 

2^—16  " 

•     2/2—14  "  ■ 

2^"— 10  " 

2^—16  " 

3  —31  " 
3/-47  " 
3>^— 20  " 
3/4—  1  " 

4  —18  " 
4/4-  5  " 

>     4/—  1  " 

434—  2  " 

5  —14  •' 
5/8-  7  " 
5/4-  8  " 

5/2—15  r 

5/8-  1  " 

5/4—  6  " 

6  —  9  " 
6>^— 11  " 
6/—  2  " 

2  " 


Concrete  Reinforcing  Steel 

H"        'A      s/s     34     7/8      1      ii/g  114 


6/ —  1  bars 

7    —  5  " 

7/s—  3  " 

7/2—  2  " 


6 
7 
8 
9 
12 
jix  6 
8 

%x  8 
1  X  4 
5 
6 
7 
8 
9 

1  '.-^^x  8 
9 
11 

1/x  4 
7 
9 
10 

1/x  4 
5 

6 
8 

2x3 
4 

4/ 
6 

2/x  6 


-  7 
■24 
62 
38 
21 

-  4 

■  5 
-12 
■33 
15 
17 
11 
14 
41 

2 
-17 
■10 
13 

■  5 
■18 

9 
-13 

■  2 
26 

■  2 

-  4 
00 

■  2 
11 
■38 


All  smaller  sizes  in 
both  iron  and  steel. 
.Sheets,  Plates, 
Hoops, 

Box  Strapping, 
•Sliafting, 
Bcjiler  Tubes, 
Bolts,  Etc. 


Square  Twisted 

to  40  ft.  lengths    3630  bars    13700    2820    3950    1290    2240     1480     824  89 

%  5/16  -  ^ 

Rounds   

25  tons    18  tons    4420  bars    6700    2900    6100    1900    9300    7160    5800  143 

Expanded  Metal 

Very  large  tonnage  in  every  size. 
OUR  ENGINEER  WILL  HELP  YOU  WITH  PLANS,  ESTIMATES,  ETC. 
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Air  Compressors 

Can.    Ingerioll  Raiid  Co.,  1-ld. 

Alu:-. 

I  ii.  ......  l.niiunl 

Aluminium 

Spielmann  Agencies  Kegel. 

Air  Hoiiti 

Canadian  Ingersoll  Rand  Co. 
Northern   Crane  Works 

Architectural  Iron  Works 

Canada  Wiie  &  lion  Coods  Co. 
McGregor  &  Mclntyre 

Architectural  Terra  Cotta 

Toronto  I'latc  Class  Inip'tg.  Co. 

Ash  Hoists 

Ciillis  &  Geoghegan 

Asphalt 

Asphalt  &  Supply  Company 

Auto  Cranes 

Byers  Machine  Co.,  John  F. 

Blast  Hole  Drills 

Hopkins  &  Co.,  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 
Can.  Ingersoll  Rand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boiler  Inspection 

l  iades  and   Labor   Branch,  De- 
partment of  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 

Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 

Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 

Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


Casements 

Trussed  Concrete  Steel  Co. 

Cedar 

H.  C.  1. umber  Commissioner. 

Cement 

Alfred  Rogers,  Limited 
Hritnell  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

Cement  Blocks 

Cast  Stone  Hlock  &  Machine  Co. 

Cement  Gun 

Cement  Gun  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co. 
Paterson  Mfg.  Company 

Centrifugal  Pumps 

Boving  Hydraulic  &  Engineering 

Company 
Canadian  Ingersoll  Rand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
Laboratories  ' 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 

Armstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  &  Macliine  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co, 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Mussens  Limited 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

Foundation  Company 

Gray  Construction  Co.,  Jolin  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
Heatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll  Rand  Co.,  Ltd. 

Corrugated  Iron 

Pedlar   People  Limited 

Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 

Crushed  Stone  and  Granite 

Canada  Crushed   Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Hagersville  Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 

Crushers  (Stone  and  Rock) 
London  Concrete  Machinery  Co. 
Mussens  Limited 

Culverts 

Canada  Iron  Ingot  Compatiy 
Pedlar  People 

Cutting  and  Welding  Plants 

Prest-O-Lite   Company,  Inc. 

Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and   Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsli  &  Henthorn,  Limited 
Northern   Crane  Works 

Douglas  Fir 

B.  C.  Lumber  Commissioner 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 

Drill  Steel  Sharpeners 

Canadian  Ingersoll  Rand  Co. 

Dump  Cars,  Wheels,  etc. 

Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 

Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So.  of  Can.,  Ltd.,  B.  F, 


Electric  Air  Rock  Drills 

Canadian  Ingersoll  Rand  Co. 


Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Light  Systems 
Lister  &  Company,  R.  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 


Electrical  Specialties 

Spielmann  Agencies  Regd. 


Elevator  Doors 

Ormsby  Company,  A.  B. 


Elevators 

Northern  Crane  Works 
Turnbull   Elevator  Company 

Engines 

Canadian  Blower  and  Forge  Co 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
Lister  &  Company,  R.  A 
McDougall  Caledonian  Iron  Wks. 


Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Foundation  Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 
Heller  &  BrighUy 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 


Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Ferro-Concrete  Chimneys 
Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  8) 
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Concrete  Reinforcement  Bars 


Plain  Round  or  Square,  Twisted  Square 


Rail  Carbon  Steel 

Guaranteed  to  conform  to  the  Standard  Specifications  of  American  Society 

for  Testing  Materials 

BARS  BENT  TO  SHAPE  FOR  BEAMS,  STIRRUPS,  Etc. 


New  Harbor  Commissioners  Elevator  No.  1,  Montreal, 
Reinforced  Concrete  Construction, 
Capacity  4,000,000  Bushels. 


J.  S.  Metcalf  Co.,  Ltd. 
Montreal, 

Designers  and  Constructing  Engineers. 


BURLINGTON  STEEL  BARS  were  used  for  Concrete  Reinforcement  in  this  Eleva- 
tor. The  steel  consisted  of  Rounds  and  Square  Twisted  Bars  3/^  in.  up  to  1  ^4  in.,  and 
was  made  from  our  high  elastic  Limit  RAIL  CARBON  STEEL. 

PROMPT  SHIPMENT 

Burlington  Steel  Company,  Ltd. 


HAMILTON 


CANADA 


I 


I  I  I  !■    C  (  )  N  I'  K  Air    \<       (  )  K  1) 


March  38,  H)]7 


CLASSIFIED   INDEX   TO   ADVERTISEMENTS— Continued 


Flooring  Materials 

Armstrong  Cork  Comparjy 

Pud  Economizers 

Sturtevant  Co.  of  Can.,  l.ld.,  U.  F. 

Forgf s 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Gas  Engines 

Goold,  Sliapley  &  Miiir  Co. 
I.istcr  &  Company,  K.  A. 

Gasoline  Engines 

Roving  Hydraulic  &  Engineering 

Company 
Goold.  Sliapley  &  Muir  Co. 
London  Concrete  Macluncry  Co. 
Ontario  Wind  Engine  &  Pump 

Company 

Class 

Luxfer  Prism  Company 

Toronto  Plate  Glass  Imp'tg  Co. 

Governors 

Boving  Hydraulic  &  Engineering 
Company 

Hammer  Drills 

Canadian  Ingersoll  Rand  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd..  B.  F. 

Heat  Insulating  Materials 
Armstrong  Cork  Company 


High  Pressure  Pipe  Lines 

Pittsburgh  Valve.  Foundry  & 
Conslrurtion  Company 

Hoists.  Electric 

Northern  Crane  Works 

Hoisting  Apparatus 
Realty  &  Sons,  M. 
Canadian  Tngersoll-Rand  Co. 
Gillis  &  Geoghegan 
Goold,  Sliapley  Sr  Muir  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Tlcnthom 
Mussens  Limited 
Northern  Crane  Works 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
GartshoreThompson    Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 

Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories  • 

Insulating  Compounds 

Spielmann  Agencies  Rcgd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 
National  Steel  Car  Co. 


Interior  Finish  and  Doors 

Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 

Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 
Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Lubricators 

Lyman  Tube  &  Supply  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 


Motor  Trucks 

National  Steel  Car  Company 

Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 

Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co. 

Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Paints  and  Varnishes 

Carter  White_  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 

Patents 

Shipman,  Harold  C. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  &  Wood) 
Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore'  Thomson  Pipe  Co. 
National  Iron  Works 

Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


Put  a  Byers  Auto-Crane 

on  the  job  this  Spring  and  cut 
out  that  expensive  hand  labor 

NO  MATTER  WHAT  YOUR  WORK  MAY  BE- 
Car  Loading  or  Unloading, 

Barge  Loading  or  Unloading, 

1  I    Excavating  or  Material  Rehandling, 
■-UJ  Pile-Driving  or  Derrick  Work— 

it  will  surely  pay  you  to  investigate 
this  wonderful  machine  before  you 
start  your  work. 
Handles  a  half-yard  bucket  on  a  30  ft.  boom. 
WRITE  FOR  BULLETIN  1007. 


F.  H.  Hopkins  &  Co. 

Montreal  —  Toronto 

Canadian  Distributors 

THE  JOHN  F.  BYERS 

MACHINE  CO. 

390  Sycamore  St. 
RAVENNA,  OHIO,  U.S.A. 
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THE  leader  in  every  industry,  to  maintain  his  lead  must 
safeguard  the  quality  of  his  products. — Rigid  inspection 
and  careful  supervision  are  important  factors. — To  products 
of  iron  and  steel  this  principle  applies  with  tremendous 
force. —  It  means  safety,  security  and  stability. —  We  safe- 
guard the  quality  of  our  products,  believing  quality  will  be 
recognized  long  after  the  price  is  forgotten. 


OUR  customers  must  be  served.  One  of  the  dominating 
factors  in  any  successful  business  is  Service. —  We 
succeed  only  through  the  good  will  and  good  wish  of  the 
people  we  serve. — This  thought  permeates  our  entire  Organ- 
ization, from  the  President  down. — Our  employees  feel  the 
sense  of  responsibility  this  principle  implies  ;  and  each  one 
directs  his  efforts  to  maintain  the  high  standard  of  service 
we  aim  to  render. 


THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON        -        .  MONTREAL 


to 
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Pencils  iLe<d) 

American  I.fad  Pencil  Company 

Perforated  MetaN 

Canada  Wire  &  hon  iUuhU  id. 

Pile  Driving  Machinery 
Kcatty  &  Sons,  M. 
Canadian  Ingersoll-Rand  Co. 
Ilopkins  &  Company.  F.  II. 
Marsh  v"t  Ilentlrorn,  Limited 

Pipe  Fittings  and  Flanges 

Piltsburgli   Valve,   Foiindiy  & 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  II. 

Planing  Mill  Exhausters 

Canadian  RIower  and  Forge  Co. 
Sheldons  Limited  , 
Sturtevant  Co.  of  Can.,  Ltd..  B.  F. 

Plaster 

Hiilnell  &  Company 

Plug  Drillers 

Canadian  Ingcrsoll  Rand  Co. 

Pneumatic  Machinery 

Canadian  Ingersoll-Rand  Co. 

Power  Engines 

Boving  Hydraulic  Sr  Engineering 

Company 
Inglis  Company,  John 


Tumps  and  Pumping  Machinery 
American  Well  Works 
Hcatty  &  Sons,  M. 
Hoving  Hydraulic  &  Engineering 

Company 
C.Tuadian  Blower  and  Forge  Co. 
Canadian  Ingersoll-Rand  Co. 
l  ook,  A.  D. 
Oarling  Bros. 

Hopkins  &  Company,  F.  H. 
Inclis  Company,  John 
Mcllougall  Caledonian  Iron  Wks. 
(Ontario   Wind    Engine    &  Pnnip 

Company 
Waterous  Engine  Works  Co. 


Quarry  Machinery 

Canadian  Tngcrsoll-Rand  Co. 
Hopkins  &  Company,  F.  II. 


Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
Dominion  Iron  &  Wrecking  Co. 
Cartshore,  John  J. 
Hopkins   &   Company,    F.  H. 


Reinforcements,  Concrete  &  Steel 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 


Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Ro,-id  Machinery 

Hopkins  &  Company,  F.  H. 
Waterous  Engine  Works  Co. 

Roofing  Material 

I'liaiitford  Rooliii^  Cojtipauy 
Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 

Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Scrap  Iron 

Dominion   Iron  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 

Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National   Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  I>td. 

Shingles 

B.  C.  Lumber  Commissioner 


Shovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F. 


II. 


Spruce 

B.  C.  Lumlier  Commissioner 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines   Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &'  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyie 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Sheldons  Limited 


Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continued  on  page  14) 


Crushed  Stone  for  Macadam  Roads 


Macadam  Roads 
must  be  built 
of  a 

TOUGH 
STONE 

that  will  cement 
WE  HAVE  IT. 


I 


The  Hagersville  Contracting  Company,  Limited 

HAGERSVILLE,  ONT. 


IIIIHK 


March  38,  1917 
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Quality 

V 

Reliability        -  Service 

rRTNHFn  STONE 

SAND 

CEMENT 

^^^^^ 

^ers  Supply  Co.,  Ltd. 

28  King  St.  West,  TORONTO 

MAIN  4519 

ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections  are  a  specialty 
with  us.  We  also  manufacture  culvert  pipes,  inverts,  flue  linings,  stove  linings, 
fire  bricks,  locomotive  blocks,  guUey  traps,  range  bricks,  cupola  linings,  wall 
coping  and  all  kinds  of  vitrified  and  fire  clay  goods.  Prompt  shipments  on  all 
goods. 

Vitrified  Hollow  Building  Blocks 

"Amco"  Segment  Sewers    From  30  to  108  diameter 

Send  for  Illustrated  Book  on  "Building  Segment  Sewers" 

Standard  Clay  Products  Limited 

THREE  SKWKR  PIPE  FACTORIES  :   St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,   P.  Q. 
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SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Si/es  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co, 

(The  Independent  Co.)  Limited 
SWANSEA  (near  Toronto)' 


FOR  SALE 


1    85  ton  Marion  Steam  Shovel 
1 -Model  60  " 
1    Model  50  " 
1 -Model  31  " 

5  Porter  Dinkeys  25  ton  Standard 
Gauge 

60  K.  &  J.  6  yard  Dump  Cars 


W.  FRASER 

Room  404  McGill  Building 
211  McGill  Street 

MONTREAL 


■1 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cos   of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF  CANADA,  LIMITED 

WALKERVILLE,  ONTARIO 

Branch  Offices  at 

Montreal      -  Toronto 


Winnipeg 


Live  Agents  wanted  in  every  town  in  the  country. 


Dealers  in 


Scrap  Iron,  Steel 
and  Metals 


Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 

General  Offices : 

Transportation  Bldg.,  MONTREAL 

Quebec  St.  John  N.B. 


March  28,  1917 
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Heart  Shape 
Mixers 

Made    in    Canada    by  a 
Canadian  Firm.  Noted  for 
rapid    and  thorough 
mixing    of  Concrete. 
Guaranteed.    Built  to 
a    high    standard  of 
efficiency. 
1917  mod- 
els now  on 
the  market. 

Write  for 
Catalog  B. 


Latest  Improved  Concrete  Machinery 


(Made  in  Canada) 


Crushers,     Rolls,  Brick 
Blocks,    Tile  Machines, 
Mixers,    Screens,  Dump 
Cars,  Pumps, 
etc.      Full  line 
of  Contractors' 
and  Builders' 
Machinery. 


Hoists 

All  sizes 
and  styles 
to  suit 
any  class 
of  work. 


WETTLAUFER  BROS.,  LIMITED 

178  Spadina  Ave.,  TORONTO,  ONT. 

Branches — Montreal,  Halifax,  Vancouver,  Winnipeg 


Canadian  Type  "R"  Pressure 
Blowers 

Avoid  Belts  or  Gears 
USE  DIRECT  DRIVE 

for  supplying  air  to  oil  furnaces,  cupolas  and  forges. 
Type  "R"  blowers  are  built  to  order  with  plain  or 
ring  oiling  bearings,  and  are  very  efficient. 
Send  for  Catalog  on  complete  forge  shop  equipment, 
or  bulletins  on  Down  Draft  Forges,  Exhaust  Fans, 
Pressure  Blowers,  Shop  and  Roundhouse  Heating. 

Canadian  Blower  &  Forge  Co. 

KITCHENER,  ONT.  Li™>ted 

St.  John,    Montreal,  Toronto    Winnipeg,  Vancouver 


To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 


from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE       -  ONTARIO 

"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 


N.  B.  The  adjoininsr  illustration  shows  a  line  of  42-ln.  pipe 
in  a  trench  ready  for  filling. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


Steel 

Uurlinflon   Steel  Company 
Uominion  Iron  &  Wrecking  Co. 
Hopkins  &  Company,  F.  U. 
Steel  Company  ol  Can.,  Ltd. 


Steel  Bars 

Burlington  Steel  Company 
Hopkins  &  Company,  K.  H. 
Stcrl   C'on;puny  of  Canada,  Ltd. 

Steel  Pipe 

Can.  Chicago  Bridge  &  Iron  Wks. 

Steel  Plate  Construction 

Waterous  Engine  Works  Co. 

Stone 

lUitncIl  &  Company 
>Iagersvillc  Contracting  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 


Structural  Iron  and  Steel 

Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 
Iron  Works 


Surveyors'  Instruments 
Ileller  &  Brightly 


Swinging  Gears 

Dake  Engine  Company 

Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  Iron  Co. 
Gould,  Shapley  &  Muir  Co. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Mar.sh  &  Menthorn 
McDougall  Caledonian  Iron  Wks. 
Mackinnon,  Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 

Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &  Geoghegan 

Testing  and  Inspecting  Bureau 

Hunt  &  Company,  Robt.  W. 

Tile  Moulds 

London  Concrete  Macliinery  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Company- 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 

Tractors 

Lister  &  Company,  R.  A. 

Turnbuckles 

Canadian  Billings  &  Spencer 
Limited 


Valves 

Canada  Iron  Foundries 
(Jartsliore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Dunlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Tiflin  Wagon  C()mT)any. 

Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson  Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 

Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest  O-Lite  Company,  Inc. 

Welding  and  Cutting  Plants 
Prest-OLite    Company,  Inc. 

Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford    Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 

Wood  Pipe 

•  Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 

Company 

^Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


Section  of  Canadian  Pacific  Railway  Terminals,  TORONTO 


Structural  Steel  painted  with 
"SUPERIOR  GRAPHITE  PAINT" 


WHY? 


TORONTO 
WINNIPEG 


Because  Architects  and  Engineers 
know 

it's  "A  LITTLE  BETTER" 
DOMINION  PAINT  WORKS,  Limited 
WALKERVILLE,  ONT. 


MONTREAL 
VANCOUVER 


March  38,  11)17 
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Derricks  and  Derrick  Irons 

Various  Styles  and  Capacities  in  Stock 


MUSSENS  UNITED 


MONTREAL 

WINNIPEG 

VANCOUVER 


QUEBEC— Pruncau  &  Co. 
TORONTO-H.  Turnbull  &  Co. 
COBALT  -H.  L.  Usbornc 


We  Solicit  the  Attention  of 

MUNICIPAL  MEN 

The  largest  part  of  our  annual  business  in  Canada  is  cU^ne  with 
municipal  men.  We  have  scores  of  satisfied  customers,  and  we 
know  that  to  attain  this  position  you  must  realize  that  we  have  serve'd 
them  well,  not  only  as  to  quality,  but  also  as  to  price  and  delivery. 

Hamilton  Vitrified  Salt-Glazed 
Sewer  Pipe 

has  given  wonderful  satisfaction,  it  will  withstand  the  action  of 
sewage  gases,  is  not  affected  by  acids,  electrolysis,  or  in  fact  any  other 
elements  found  under  the  ground.  Eor  road  building,  culvert  use  or 
drainage  purposes  our  product  has  proven  to  be  most  satisfactory.  A 
postal  will  bring  you  our  latest  catalogue  without  any  obligation  or 
charge. 

The  Hamilton  &  Toronto  Sewer  Pipe  Co. 

Limited 

HAMILTON  and  TORONTO 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  i«  unexcelled  and  our  prices  right. 
Phone  or  write  us  for  quotations  when  you  are  In  the  market 
Office -M  4515-M  4516      Residence— P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


WOODEN  PIPE 


Wiie  wound  wood  slave  pipe,  2  in.  to  24  in.  diameter.  Con- 
tinuous wood   stave   pipe,   anv   diameter  required. 

CANADIAN  PIPE  CO.,  LIMITED 

EBtablished  1904  New  Factory  Erected  1910 

Kiniippcci  vvitli  tlie  most  up-lodate  machinery.  Every 
machine  driven  by  a  separate  electric  motor.  Satisfaction 
Guaranteed. 

Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Abrain  Cement    Tunl  (.Knipaiiy   ....  IS 
American  Leatl  I't-ncil  I  ompany 
American  Well  Works 

An^lins  Limited   '  " 

Armsirony  COrk  COniii.iiiN 

Asbestos  Win.  C  ompany   1^ 

Asphalt  and  Sui)ply  Company  ...  . 
\nlt  \  Wiliori;  Company   (>1 

Haines  &   I'eckovei    ■> 

Barber,  Frank   

Beatty  &  Sons.  Limited,  M   4 

Black  Building  Supply  Company  . . . 

Blair  Company,  B  

Boving   Hydraulic  and  Ivngincciin- 

Company  

Brantford  Roofing  Company  

Britncll  Company.  Limited   •'>3 

Burlington  Steel  Company    T 

Bycrs  Macliine  Company.  Jolin  F.  ..  s 


Canada  Cement  Company  

Canada  Crushed  Stone  Corporation. 

Canada  Ingot  Iron  Company  

Canada  Iron  Foundries,  Limited  .... 
Canada  Wire  and  Iron  Goods  Co.  .. 

Canadian  Billings  &  Spencer  

Canadian  Blower  and  Forge  Co  

Canadian  Chicago  Bridge  and  Iron 

Company  

Canadian  Consolidated  Rubber  Co... 
Canadian  Ingersoll-Rand  Company.. 
Canadian     Inspection    and  Testing 

Laboratories  

Canadian  Office  School  Furniture  Co. 

Canadian  Pipe  Company,  Ltd  

Canadian  Surety  Company   

Carey  Company,  Philip   

Carter  White  Lead  

Cast  Stone  Block  and  Machine  Co. 

Cement  Gun  Company  

Chipman  &  Power  

Conduits  Company,  Ltd  

Cook.  A.  D  

Crushed  Stone,  Limited  


2 
IS 

Hi 
59 

(iO 

1.5 

48 

54 
6:{ 
.57 
(iO 
59 
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Dake  Engine  Company    5;j 

Darling  Brothers   00 

Dennis  Wire  and  Iron  Company  . . . 

DesMoines  Bridge  and  Iron  Works.  51 

Dillons  Limited  

Dominion  Concrete  Company  ....  l.'J 
Dominion  Engineering  and  Inspec- 
tion Company  •   00 


|)(iininiim   lidii           .^Inl  Company.  57' 

Doniinioii  Iron  and  W  riH'king  Co. . .  .  l;i 

Doinininn    raint   Works   14 

1 'oiiiiiiioii  .Siwcr  I'ipi'  loinpany   ...  12 

l)oHiinion  W  iir  Uopc  (oinpany  ....  (14 

Dunlop  'i'iw  and   i\ul)l)(.'i-  Company  1 

l-oxior.  W.  1  

l'"oun(ial ion  ('oin]iany  

Frascr,  W   12 

Gartshorc,  John  J  

Ciartsliore-Thonipson  i^ipe  and  Foun- 

(liy  Company   49 

(icnt  Company   54 

Gillis  &  Geoghegan  

Goold,  Shapley  &  Muir  Company  .  .  59 

Gray  Construction  Co.,  John  V.  ...  19 


Haddin  &  Miles     GO 

Hagersville  Contracting  Company'  ..  10 

Hamilton  &  Toronto  Sewer  Pipe  Co.  15 

Heller  &  Brightly   18 

Hopkins  &  Co.,  F.  H   04 

Hunt  &  Co.,  Robert  \V   60 


Ideal  Concrete  Machinery  Company  51 
Inglis  Company,  John    47 


Kerr  Engine  Company,  Ltd. 


03 


00 


Lea,  R.  S.  &  W.  S.  ,  

Lister,  R.  A  

London  Concrete  Machinery  Co.  ...  4 
London  &  Lancashire  Life  Ins.  Co.  GO 

Luxfer  Prism  Company  ...   

Lyman  Tube  and  Supply  Company.  52 


MacKinnon  Holmes  &  Co   55 

Manitoba  Bridge  Works  Company..  20 

Maritime  Bridge  Works  Company  ..  01 

Marsh  &  Henthorn,  Limited   49 

McAvity  &  Sons,  T  

McDougall  Caledonian  Iron  Works 

Company  -58 

McGregor  &  Mclntyre    (il 

Meaford  Wheelbarrow  Company  .  .  .  51 

Miller  &  Co.,  George  M   4s 

Milton  Hersey  Company   00 

Montgomery  Faultless  Hose  Reel  Co.  52 


Morriso.n  &  Co.,  T.  A   00 

Mueller  Manufacturing  Co.,  H   55 

Musscns  Limited   15 

National  Iron  W'orks   51 

Neptune  Meter  Comi)any  .  .  .  '   49 

Noble,  Clarence  \V  

Northern  Crane  Works  

Nova  Scotia  Steel  and  Coal  Company 

O'Brien  &  Martin   50 

Office  Specialty  Comi)any   50. 

Ormsby  Company,  A.  B   20 

Ontario  Sewer  Pipe  Company  ...  . 

(Ontario  Wind  Engine  and  Pump  Co.  49 

I'acilic  Coast  .i-'ii)e  Company   51 

I'aterson  Manufacturing  Company  .. 

Pedlar  People   18 

Pittsburgh-DesMoines  Steel  Co....  51 

Pontifex,  Bryan   60 

Power  &  Son   48 

ym'nlan  &  Roljertson  .'.  ... 


Reid  &  Brown  Structural  Steel  and 

1  ron  Works  .    OO 

l^ogers  &  Company,  F  

Ro  gers  Supply  Company   ii 

Sheldons  Limited  

Shipman  &  Co.,  Harold  C   60 

Standard  Clay  Products,  Limited  ..  11 
Standard  Underground  Cable  Com- 
pany of  Canada   61 

Stark  Rolling  Mill  Company  

Steel  Company  of  Canada,  Ltd   y 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F. 


Thomson  Brothers    oO 

Tiflin  Wagon  Company  

Toronto  Plate  Glass  Importing  Co. 
Trades  and  Labor  Branch  Depart- 
ment of  Public  Works   oi 

Trussed  Concrete  Steel  Company  . .  12 
Turnhull  Elevator  Company  

\'ancouver  Wood- Pipe  and  Tank  Co. 

Watcrous  Engine  Works  Company. 

\\  ell>  &  Gray,  Limited  

Wettlaufer  Brothers   i;? 

Wynne- Roberts,  R.  O   GO 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.  Give  your  business  to  the  man  who  is  enterpris>« 
ing  enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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From  Government  Buildings 


Husbandry  Building,  Cuelph 
Agricultural  College 


Roofed  with 

"ASBESTOSLATE" 

Indian  Red 


to  Garages 


Garage 

Woodlands,  P.Q. 


Roofed  with 


ASBESTOS 
SHINGLES 


Newport  Grey 

Siding 

Asbestos 
Corrugated 
Sheathing 


Asbestoslate 


Provides  Protection  for  the 
Life  of  the  Building 


The  Contractor  who  wants 
to  supply  a  roofing  or  siding 
material  of  reliable  durability 
should  have  the  facts  about 
"Asbestoslate" 


Blueprints  sent  to  our  Esti- 
mating Department  be  will  re- 
turned promptly  with  complete 
figures  covering  your  require- 
ments. 


Our  booklets  contain  actual 
photographs  of  buildings  of  every 
type  covered  with  'Asbestoslate' 
products.  Let  us  send  them  to 
you  with  prices  and  samples. 


ASBESTOS  MANUFACTURING  COMPANY 

78  St.  Peter  St.  808-809  Drummond  Building 

QUEBEC,  P.Q.  MONTREAL,  P.Q. 

"  EVERYTHING  IN  ASBESTOS  " 


t 


'IM 1  !■    CON  T  R  A  C  T  R  V.  C  O  R  O 


March  28,  1917 


One  Man 
Standing 

can — in   tlic   saiuc  timo- 
siirfacc  as  imich  concrete 
as  tivo  men  on  tlioir  knees, 
ami  (In  it  lietter,  if  lie  uses 

ABRAM 
Long  Handled  Tools 

IlundrciU  ot  liiM>licis  «lio  iisf  Aliiani  Tools  will  prove  this  to 
jroii.     The  secret  is  the  Abrani  Double  Action  Device. 

Write  lo«lay  for  our  catalog  ilcscrihing  this  exclusive  feature  ami 
ihowing  the  Ahram  complete  line. 

ABRAM  CEMENT  TOOL  COMPANY 

46  48  Ouelette  Avenue  WINDSOR,  ONT. 


How  Do  You  Buy  a  Transit? 

By  Precedent — "The  kind  the  old 
company  used,"  or  by  the  "hit  and 
niiss"  method? 

Why  not  investigate  all  the  good  in- 
struments? 

H&B  Transits  and  Levels 

"  MatheniBtically  Precise" 

Are  rigid,  of  lightest  practical  construction. 
Accurate.  Satisfactorily  retains  adjustmenti 
under  hard  service.  Designed  and  ofTered  by 
life  time  specialists  in  the  manufacture  of 
surveying  and  engineering  instrument!. 

Write  for  Catalogue  now 

HELLER  &  BRIGHTLY,  PH,ii1>VL?''ff,^fVA'r"slrcr*i 


870'' 


Guaranteed  for 
Thirty  Years 

Most  municipalities  and  culvert  users  know  the  wear 
and  service  Pedlar's  Culverts  invariably  give.  They 
ask  no  greater  value.  But  every  user  of  Pedlar  Culverts 
is  protected  against  all  possible  mishap.  Every  Pedlar 
Culvert  is  guaranteed  for  thirty  years  of  constant  good 
service  and  wear.  We  make  that  guarantee  knowing 
that 


PERFECT'' 


will  actually  wear  much  longer.  They  are  the  strongest, 
gauge  for  gauge,  that  you  could  use.  Made  of  heavily 
corrugated  and  galvanized  anti-corrosive  'hey 
cannot  crack,  rust,  rot,  or  corrode.  Supplied  in  sizes  from 
8-inch  to  84-inch  diameter  and  in  lengths  up  to  40  feet, 


they  meet  every  culvert  requirement.  Coupling  bands 
free  for  longer  lengths.  The  complete  Culvert  Reference 
Book  No.  4  C.  R.,  containing  much  valuable  information 
and  drainage  tables  is  free  to  any  interested  in  better 
culvert  values.    Write  for  a  copy. 


THE   PEDLAR   PEOPLE  LIMITED 


Executive  Offices  and  Factories: 


(Eatablished  1861) 

OSHAWA,  ONT. 


No.  1019 

Branches— Montreal,  Ottawa,  Toronto, 
London,    Winnipeg,  Vancouver 


Armco  Iron 

(  AMERICAN 


Ke&i&ts  Rust 


Its  wonderful  rust-resisting  power  is  the  secret  of  the  continent-wide  use  of  this  ma- 
terial for  important  construction,  public  and  private.  This  enduring  quality  is  possible 
only  because  "Armco"  Iron  is  never  less  than  99.84%  pure  iron,  and  is  uniform  in 
texture,  having  almost  perfect  physical  evenness. 

Armco  Iron  Culverts  (Corrugated) 

Made  in  Canada  by 

CANADA   INGOT   IRON   COMPANY,  LIMITED 

GUELPH  WINNIPEG  CALGARY 


March  28,  1917 


THE  CONTRACT  RECORD 


19 


John  ¥•  Gray  Construction  Co. 

Limited 

625  Confederation  Life  Bldg.,  Toronto 
GmERAL  CONTRACTORS  for  Buildings 

Contracts  carried  out  during  the  year  1916: 
For  Scythes  &  Company,  Limited,  at  Toronto 

Additional  storey  on  main  Factory  Building. 

For  the  Riordon  Pulp  &  Paper  Company,  Limited,  at  Merritton,  Ont. 

Moiilton  iLiigiiicering  Corporation,  Portland,  Me.,  Architects  and  Engineers. 

3-storey  REINFORCED  CONCRETE  Bleach  &  Brine  Building. 
1-storey  REINFORCED  CONCRETE  Cell  Room. 

Additions  and  Alterations  to  old  Buildings  for  Power  House,  Evaporator 

Room  and  Salt  and  Lime  Storage  Building. 
1-storey  and  Basement  BRICK  and  REINFORCED  CONCRETE  Screen 

House. 

For  Harris  Abattoir  Company,  Limited,  West  Toronto 

D.  I.  Davis  &  Coriipany,  Architects  and  Engineers,  Chicago,  111. 

Extensive  alterations  and  additions  to  Abattoir  Building. 
Addition  to  Office  Building. 

For  Canadian  National  Carbon  Company,  Limited,  at  Toronto 

Curry  &  Sparling,  Architects  and  Engineers,  Toronto. 
3-storey  REINFORCED  CONCRETE  Factory  Building. 
1-storey  REINFORCED  CONCRETE  Factory  Building. 
1-storey  STEEL  FRAME  and  GALVANIZED  IRON  covered  Factory  Build- 
ing. 

For  The  Canadian  Fairbanks-Morse  Company,  Limited,  at  Toronto 

T.  Pringle  &  Son,  Architects  and  Engineers,  Toronto. 

1-  storey  BRICK  and  MILL  construction  (with  saw-tooth  roof)  addition  to 
Foundry  Building. 

2  1-storey  Additions  to  Main  Tractor  Building. 

2-  storey  BRICK  and  MILL  construction  Storage  Building. 
1-storey  Addition  to  Time  Office. 

For  Imperial  Munitions  Board,  at  Toronto 

FRAME  and  GALVANIZED  IRON  covered  Storage  Building. 

For  Gunn's  Limited,  at  West  Toronto 

R.  W.  Perry,  Architect,  Toronto. 
BRICK  Garage. 

If  you  want  good  honest  work, 

If  you  want  your  work  done  by  experienced  practical  men, 
If  you  want  it  done  expeditiously, 

If  you  want  the  service  that  spells  satisfaction,  get  in  touch  with  us. 

YOUR   ENQUIRIES    WILL   RECEIVE  PROMPT  PERSONAL  ATTENTION 
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Bar  Iron 


Carried  in  all  sizes  and  lengths 
for  immediate  shipment. 


Steel  Sheets 

A  complete  range  from  10  gauge  to  28 
gauge,  for  immediate  shipment. 


Small  Angles 

From  ^"  X  3^"  x  J^"  to  2"  x  2"  x 
^"  in  all  sizes,  thicknesses  and 
lengths. 

Steel  Plates 

All  sizes  from  3/16"  to  1"  thick,  in  stock 
n  ow. 


Reinforcing  Bars  for  Concrete 

Medium  Steel.  Square  Cold  Twisted,  sizes  from  ^"  to  1^",  lengths  up  to  60  feet.  Medium 
Steel.  Plain,  Round  and  Square,  sizes  from       to  1^",  lengths  up  to  60  feet. 

We  desien  and  fabricate  all  kinds  of  structural  steel,  and  carry  at  all  times  a  large  stock  of  Beams.  Chan- 
nels, Broad  Flange  Beams.  Plates  and  Angles,  Rivets,  Bolts,  Shafting,  Transmission  Machinery,  etc.,  besides 
those   mentioned   above — ready  for  immediate  shipment. 

We  have  a  monthly  stock  list  that  should  be  on  your  desk.   Ask  for  it. 


Manitoba  Bridge  &  Iron  Works,  Ltd. 

Winnipeg       -  Manitoba 


Ormsby 


Fire-proof  Building  Supplies 
for  FACTORIES 


Ormsby  is  a  name  close-coupled  with 
iiindern  fireproofing  for  factories. 

The  big  modern  sunlit  factories,  where 
light,  fresh  air  and  safety  are  a  first 
consideration,  are  examples  of  Ormsl)y 
construction. 

For  lighting,  Ormsby-Lupton  Steel  Sash 

is  considered  a  stnndard.    Weatlu  r-pioof, 


staunch  against  wind  pressure.  Close- 
fitting  ventilators. 

For  ventilation,  Ormsby  Swartwout  ven.- 
tilators. 

For  tire  protection,  Ormsby  Rolling  Steel 
Doors. 

Write  for  literature  descriptive  of  these 
liigh  quality  products. 


THE     A.     B.     ORMSBY     COMPANY,  LIMITED 

TORONTO 


PRESTON 


MONTREAL 


Associated  with  the  Metal  Shingle  &  Siding  Co.,  Limited 

WINNIPEG  SASKATOON  CALGARY 


MaiH'li  2>s,  I'Ji; 
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Go-operative  Municipal  Bureaus 

TO  locate  some  of  tlie  i^rossest  cxanii)lcs^  of  in- 
efficiency, one  need  only  ob.serve  the  methods 
of  g-overhing-  certain  of  onr  towns  and  cities, 
'rnte,  of  course,  the  majority  of  civic  servants 
and  nninicipal  officials  are  conscientiously  devoting- 
their  energies  to  a  proi)er  operation  of  their  rcspcctix  e 
departments,  but  the  intricacies,  perplexities  and  un- 
certainties of  civic  problems  ofifer  barriers  on  which 
scru])ulous  officials  have  oftentimes  foundered.  Guess- 
work replaces  accuracy  in  the  soltition  of  these  mat- 
ters siniidy  because  there  is  a  lack  cjf  knowledge  abotit 
civic  (juestions  or  insufficient  time  and  inade(|uale 
facilities  for  gathering  the  data  recpiisitt'  In  a  satis- 
factory working-dtit  of  complicated  miniiripal  prob- 
lems. Oiu-  city's  Ir.  )ul)lcs  are,  in  the  end,  btit  tvpical 
"I   those  ol  ,-iny  other  city  and   (he  solnlion  c;in  be 


effected  in  much  the  same  way,  but  there  seems  to 
exist  no  easy  or  effective  means  for  one  town  to  learn 
how  sister  communities  have  solved  matters  of  a  like 
character.  Matters  that  ought  to  be  investigated  but 
once  for  all  cities  are  being  worked  out  by  many  civic 
bodies  with  an  tmnecessary  duplication  of  time,  labor 
and  expense.  There  is  no  certain  way  of  making  the 
systems  and  results  of  civic  measures  common  pro- 
perty. 

Attempts  have  been  made  to  luring  order  out  of 
chaos  and  to  establish  municipal  unions  or  research 
bureaus,  or  by  a  somewhat  similar  scheme  to  estab- 
lish co-operation  between  cities  that  the  duplications 
and  needless  and  costly  experimentation  may  be  elim- 
inated. One  of  the  most  successful  experiments  has 
been  tried  out  in  the  State  of  New  Yofk,  where  an 
institution  known  as  the  Bureau  of  Municipal  Infor- 
mation has  been  established,  the  first  agency  of  its 
kind  in  the  world,  an  institution  of  and  for  the  cities 
of  the  state  it  serves.  It  is  controlled  absolutely  by 
the  cities  and  is  supported  only  by  them,  so  that  no 
influence  is  felt  from  vested  interests,  political  parties, 
individual  cities  or  groups  of  citizens  ;  in  other  words, 
it  serves  every  state  official  unbiasedly  and  imparti- 
ally. The  object  of  this  Bureati  is  to  collect  facts 
and  stii)ply  them  for  the  use  of  city  departments  in 
loniitilating  correct  i)lans  for  their  work.  It  has  estab- 
lished a  co-o]3erati^•e  relationship  of  all  the  cities  of 
the  state  and  keeps  in  intimate  touch  with  ever}^  offici- 
al, bureau  and  department.  Without  detailing  the 
systems  used  or  the  extent  of  the  field  it  covers,  it  is 
sufficient  to  state  that  the  chief  function  is  to  sup])lv 
information  about  any  municii)al  i)roblem  to  any  state 
city  official  requesting  it. 

*        *  * 

The  results  attending  this  experiment  have  jn-oved 
almost  beyond  expectation.  As  a  result  of  this  co- 
oi)erative  plan,  each  city  represented  by  the  Bureau 
is  deriving  a'needed  service  which  it  could  not  possibly 
du])licate  by  individual  effort  for  the  same  money.  The 
■Bureau  is  able  to  get  information  about  the  cities  and 
city  problems  more  quickly,  accurately,  easily  and 
economically  than  any  individual  municipality.  '  This 
has  been  clearly  demonstrated  in  luimerous  instances 
where  specific  data  was  desired.  The  departmental 
authority  need  no  longer  groi)e  in  a  mass  of  perplexi- 
ties in  an  eft'ort  to  solve  intricate  problems.  The 
ways  and  means  used  by  other  ofificials  are  at  his 
entire  disposal.  .Such  a  Bm-eau  demonstrates  the  ef- 
tccti\eness  of  co-operation  in  munici])al  government 
and,  by  a  systematic  organization,  makes  for  better 
management  of  municipal  affairs  without,  at  the  same 
time,  detracting  from  the  individuality  of  the  city  or 
any  of  its  departments.  The  success  of  this  uni([ue  ex- 
periment has  proved  conclusively  that  a  central  clear- 
ing house  of  municipal  information  is  a  necessit\-  for 
efficient  ci\ic  opei-ation. 


Broadening  the  Scope  of  the  Ganadian 
Society  of  Givil  Engineers 

T11I''.RM  is  one  big  cptestion  beftire  all  Canadian 
engineers  and  technical  luen  to-da}- — organiza- 
tion. W'e  believe  this  fact  is  generally  recog- 
nized and  admitted.  I'erh.aps  no"  more  definite 
1"""<'I  of  the  unsettled  condition  of  engineers'  minds 
can  be  \'>u\u\  anywhere  than  in  the  changes  that  are 
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now  taking  place  l»>tl\  in  SL-nlinn  ni  ami  piTsoiuul  in 
the  Canadian  Society  of  Civil  l'".n,i;iiiccrs.  It  is  tril 
l>y  a  lar^c  pcrccntajjc  of  the  ineniliers  of  tliis  society 
tliat  their  name  is  a  misnomer — either  the  name  must 
he  hroaclened  to  correspond  more  nearly  with  tin- 
avowetl  scope  «>f  the  society,  ni  the  sco|)e  must  lie 
narrowed.  Tliis  matter  is  now  muler  discussiuu  ]uac 
tically  all  over  the  Dominion.  ,uul  tlu-  \  ci  \  fact  tiiat 
this  discnssion  is  lonij;  drawn  out  is  ])criiaps  tlic  best 
proof  that  the  solution  is  not  eas\  . 

It  is  generally  understood  that  primarily  tlic  (  an 
adian  Society  of  C  ivil  Mutineers  was  intended  to  in- 
clude all  types  of  enijinecrs.  llo\\e\  er,  in  those  days, 
electrical,  mechanical,  chenn\'al  and  minini;  en^iiieer- 
inj;  were  merely  in  tlieir  infancy,  .and,  tliis  heino-  the 
case,  the  mauairement.  of  the  i)arent  society  naturally 
devolved  upon  the  civil  engineers  proper,  who,  as  a 
profession,  were  fairly  well  developed  and  organized. 
'I'he  infants  grew  up,  however,  as  infants  will,  hut.  as 
often  happens  in  domestic  life,  the  jjarcnt  continued  to 
think  oi  tliem  still  as  children  and  failed  to  give  them 
a  proper  voice  in  the  management  of  the  business; 
failed  to  take  them  into  partnershi]).  'The  inevitable 
result  followed — the  young  ones  left  home  and  started 
u|)  in  business  for  themselves. 

So  to-day  we  have  in  Canada,  in  addition  to  the 
|)arent  society,  a  number  of  more  specialized  organiza- 
tions— the  Canadian  Mining  Institute,  the  Chemical 
S(K-iety  of  C"anada,  I)ranches  of  the  American  Societies 
of  Mechanical  and  J'^lectrical  ICngineers,  all  more  or 
less  technical  and  eligible,  for  the  most  jxirt,  for  mem- 
bership in  the  parent  society  hut  divorced  from  it 
largely  through  lack  of  ])arental  symj^ithy  and  re- 
cognition. 

And  now.  at  the  eleventh  hour,  the  ])arent  seems 
inclined  to  admit  that  he  has  been  a  little  arbitrary, 
|>crhaps.  with  his  offspring,  and  appears  ready  to  make 
overtures.  It  is  not  evident,  yet,  what  the  result  can 
be.  The  younger  societies  are  well  established  and 
growing  rapidly.  They  have  reached  a  position  of  in- 
dependence where  they  can  arbitrate.  It  is  not,  how- 
ever, any  feeling  of  independence  or  resentment  that 
causes  them  to  consider,  very  carefully,  any  movement 
back  into  the  old  organization.  The  fact  is,  their  aims 
arc  ditTerent.  It  is  as  if  the  son  of  a  manufacturer 
of  machinery  withdrew,  for  some  reason,  from  his  fa- 
ther's business  and  started  up  in  the  business  of  manu- 
facturing shoes,  for  instance.  There  could  never  be 
any  inducement  for  this  father  and  son  to  combine 
their  businesses  for  the  reason  that  they  are  so  entirely 
different,  do  not  dovetail  in  any  way,  and  this  is  the 
attitude,  in  a  sense,  of  many  members  of  the  younger 
Canadian  societies,  when  the  question  of  going  back 
into  the  i)arent  organization  is  bnjached. 

*       *  * 

There  seem  to  be  at  least  two  general  courses  that 
may  well  receive  consideration  at  the  present  moment. 
The  first  is  the  change  of  the  name  of  the  C.  S.  C.  E. 
by  dropping  the  word  "civil"  and  so  changing  the  con- 
stitution that  there  could  be  included,  within  one  l)ig 
organization,  civil,  electrical,  mechanical,  mining  and 
chemical  sectifjns  on  an  absolutely  equal  basis.  That 
wf>uld  presuppose,  of  course,  the  acceptance  into  mem- 
bership in  the  new  society  of  all  the  members  of  the 
various  .sections,  and  many  of  these  members  are  not 
technical  men  in  the  sense  in  which  this  term  is  usu- 
ally accepted.  Would  it  be  possible,  or,  if  possible, 
would  it  be  desirable,  to  so  constitute  any  one  organ- 


i/ation  that  it  would  be  acceptable  to  so  many  varied 
interests  ? 

The  other  suggestion  is  based  on  the  realization 
that  technicall}'  trained  men  have,  to-day,  a  dcnible 
interest  in  life,  the  iirst — professional — the  second — na- 
tional. l'"or  strictly  professional  purposes  classifica- 
tion into  smaller  units  seems  fo  be  the  most  useful 
and  elTeeti\e.  !'"or  national  aims  the  organization  may 
well  include  not  only  engineers  and  technical  men, 
l)ut  all  men  whose  interests  or  instincts  or  training 
bring  them  into  intimate  contact  and  sympathy  with 
technical  men  and  whose  ideals  would  be,  in  general, 
the  same.  This  suggestion,  then,  leads  along  another 
line  of  thought — that  the  present  societies  retain  their 
identit}-  and  indei)endence  in  all  matters  pertaining  to 
their  own  ])articular  ])rofessional  work,  and  that  a 
general  organization,  including  the  members  of  all  the 
independent  societies,  and  governed  by  a  central  body 
including  representatives  from  all  the  independent  so- 
cieties, be  formed  for  national  work  in  which  all  are 
e(|ually  interested. 

It  is  safe  to  say,  we  believe,  that  this  matter  is  re- 
ceiving the  careful  thought  of  the  majority  of  our  vari- 
ous societies  to-day,  and  that  they  are  considering  it 
with  an  open  mind.  A  conclusion  reached  on  this 
basis  will  bring  unity  of  action.  And  united  action 
among  engineers  and  technical  men  generally  could 
solve  for  us  many  of  the  national  problems  which 
clog  our  progress  Avhile  we,  as  yet,  sit  hopeless  and 
helpless. 


War  Activity  of  Canadian  Technical  Men 

'I'he  extent  of  the  activity  of  .Canadian  engineers 
in  the  great  war  is  reflected  from  the  figures  given 
out  by  the  Canadian  Society  of  Civil  Engineers.  From 
a  membership  of  slightly  over  three  thousand,  716  have 
enlisted.  These  men  are  to  be  found  in  practically 
every  l)ranch  of  military  scr\-ice,  htxt  are  performing 
their  greatest  service  in  building  railroads,  bridges  and 
other  engineering  o])eratii »ns.  The  engineers  enlisted 
comj^rise  nearly  25  per  cent,  of  the  total  membership. 
Of  this  number  thirty-three  have  been  killed  or  have 
died  of  wounds.  Twenty-eight  of  the  members  have 
been  decorated  for  cons])icuous  bravery  under  fire.  No 
other  single  body  of  men  has  a  larger  part  to  play  in 
the  material  and  economic  development  of  Canada  than 
the  Society.  Town  planning,  civic  improvements, 
transportation  by  rail  and  highway  are  a  part  of  its 
scope,  but  in  the  utilization  of  our  natural  resources, 
upon  which  the  future  of  Canada  so  largely  depends, 
will  the  measure  of  the  engineer's  importance,  to  a 
country  such  as  Canada,  be  felt  the  greatest. 

In  ccjniiection  with  the  members  who  have  enlisted, 
it  has  been  decided  to  ])repare  an  honour  roll,  and  its 
unveiling  will  be  made  the  occasion  of  a  special  cere- 
mony at  the  rooms  of  the  Society  in  Montreal. 


The  annual  report  of  the  Joint  Committee  of 
Technical  Organizations  will  be  presented  and 
discussed  at  a  general  meeting  of  technical  men 
on  Friday  evening,  March  30,  in  the  Chemistry 
and  Mining  Building  of  the  University  of  Toronto. 
Everyone  who  is  associated  in  any  capacity  with 
engineering  or  technical  work,  whether  himself  a 
technical  man  or  not,  is  earnestly  requested  to 
attend  this  meeting. 
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Constructional  Details  of  Big  Aqueduct 

Fourth  Article  of  the  Series  on  Winnipeg  Water  Supply  Covers 
Excavation  and  Backfill  Methods  on  Contracts  32,  33  and  34 

 —  By  A.  C.  D.  Blanchard*  


THIS  article  is  the  fourth  of  a  series  of  six  articles 
dealing"  with  the  construction  of  the  85-mile 
concrete  aqueduct  section  of  the  Greater  Win- 
nipei;-  Water  Supply.  The  first  and  second 
articles,  which  appeared  in  the  Feb.  28  and  March  7 
issues  of  this  maja^azine,  deal  with  the  general  features 
of  the  undertaking  and  the  contractors'  organizations. 
The  third  article,  which  appeared  in  the  March  21 
issue,  deals  with  the  excavation  and  backfilling-  on  con- 


Fig.  1  —  riiis  trench  is  about  ]2  it.  deep  and  do  ft.  wide  at  the  top.  The 
class  No.  24  dragline  has  a  bucl<et  capacity  of  3';  cu.  yds.   The  spoil 
bank  appears  some  distance  away  on  each  side  of  the  trench. 

tracts  Nos.  30  and  31.  It  is  intended  in  this  paper  to 
discuss  generally  the  methods  adopted  l^y  the  con- 
tractor in  carrying  out  the  excavation  and  backfill  in- 
volved in  the  construction  of  the  easterly  47  miles  of 
a(pieduct  covered  by  the  (ireater  Winni]:)eg  water  sup- 
ply contracts  32,  33,  and  34.  These  three  contracts 
were  undertaken  by  one  contractor,  the  \\'iiuii])eg 
Aqueduct  Construction  Ccimpany,  of  Winnipeg,  and 
the  work  is  being  carried  out  under  a  uniform  method 
of  construction,  varied  in  detail  only  according  to  the 
depths  and  types  of  ground  encountered. 

The  most  striking  feature  of  the  countrv  in  winch 
the  location  was  finally  made  is  an  almost  ideal  flat- 
ness, permitting  uniform  gradients  and  tending  toward 
a  uniform  method  of  construction.  The  structure  wa.s 
therefore  ])lanned  to  be  built  thrt)Ughout  by  the  ordin- 
ary cut  and  cover  method.  1'lie  depth  of  cut  does  not 
exceed  24  feet  at  anv  point,  and  the  average  is  less  than 
10  feet. 

Local  Difficulties 

Such  conditions,  while  ideal  for  location,  presented 
many  peculiar  local  problems  in  excavating,  as  the 
extreme  flatness  of  the  ground  surface  immediately 
suggested  problems  of  drainage  on  a  large  scale.  l)e- 
l>osits  of  (juicksand  and  other  line  sands  were  shown 
by  the  i)reliminary  borings  to  exist  in  large  areas,  tlie 
remainder  of  the  subsoil  consisting  of  clays  of  various 
hardness,  with  occasional  outcro])pings  of  solid  rock. 
Surface  water  held  hy  flat  muskegs  occurrefl  over  a 
considerable  portion  of  the  route. 

Construction  commenced  early  in   I'^l.S,  and  the 
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work  was  attacked  at  six  points  at  intervals  of  six  or 
seven  miles,  and  a  total  of  12  miles  of  excavation  was 
done.  The  drainage  of  the  large  muskeg  through 
which  the  summit  cut  near  the  intake  was  to  be  made 
was  also  undertaken  with  a  small  gasoline  land  dredge, 
with  excellent  results.  The  season  of  1916  saw  the 
opening-  of  two  additional  camps  near  the  easterly  end 
of  the  work,  and  a  start  made  in- the  construction  of 
the  deepest,  heaviest,  and  largest  construction  along 
the  entire  line. 

Excavating  Machinery 

The  principal  excavating  machinery  in  use  by  the 
contractor  consisted  entirely  of  Bucyrus  drag-line  ex- 
cavators ranging  in  size  from  30  to  125  tons  and  m 
boom  length  from  45  to  110  feet.  The  largest  machine 
has  a  dipper  capacity  of  3j/4  cubic  yards.  These  ma- 
chines, of  which  there  are  ten  all  told  on  the  three  con- 
tracts, are  of  the  most  modern  type,  the  larger  ones 
being  equipped  with  searchlights  and  electric  light- 
ing, operated  from  power  produced  'by  steam  turbine 
generator  units.    (See  Figs.  Nos.  1  and  2.)  • 

All  the  excavators  are  mounted  on  structural  steel 
bases,  to  which  are  attached  heavy  timber  shoes  or 
runners,  and  the  distribution  of  pressure  upon  the  soil 
(which  in  many  places  is  extremely  soft)  is  obtained 
by  the  use  of  large  timber  pads  or  platforms  in  sec- 
tions, which  are  swung  from  rear  to  frqnt  by  t]ie  ma- 
chine as  it  moves  ahead.  Portable  rollers  are  main- 
tained between  the  shoes  and  pads  and  kept  jM-operly 
spaced  by  the  workmen.  Locomotion  is  secured  by 
throwing  the  bucket  ahead  and  gripping  the  soil,  the 
buried  bucket  l)eing  empkwed  as  a  deadman.  (See  Fig. 
No.  2.)  '  '  ,  ■ 

The  machines  iiave  proved  tluir  suitability  for  the 
work,  and  ha\e  l)een  found  to  npcrate  successfully  ui 


Fig.  2— This  dragline  excavator  travels  easily  over  the  soft  ground  by  plat- 
forms handled  by  the  machine.     Note  also  the  shoes  and  rollers. 
The  swinging  circle  of  the  machine  is  24  ft.  in  diameter. 

ground  varying  from  the  hardest  cla\'  to  the  softest 
bog.  The  intensity  of  bearing  pressure  is  maintained 
below  200  pounds  per  square  foot. 

Perhaps  more  than  any  other  feature  the  length  of 
throw  of  the  boom  is  the  most  distinct  factor  in  the 
success  of  machinery  designed  for  excavating  under 
actual  conditions  encountered  on  this  work.  In  sev  eral 
large  areas  the  subsoil  at  grade  is  a  \  ery  soft  claw  and 
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Drainage  Measures 
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Fig.  3— The  preparation  of  the  foundation  for  inverts  after  the  excavator 
has  passed  is  an  important  factor. 

to  the  advance  of  the  masonry  constrnclion  and  prc- 
feral)lv  ahead  of  the  main  trench  cxca\ alioii.  W  hen 
the  District  railway  was  constructed  in  1914  a  nnnihcr 
of  otTtake  ditches  were  excavated  to  carry  oft  the  vvatcr 
ctjllected  from  the  railway  side  ditches.  This  system 
of  railway  drainage  did  much  to  better  the  general 
drainage  conditions  along  the  whole  line,  and  it  was 
onlv  necessary  to  supplement  this  work  by  a  few  otliL-r 
ditches  for  the  acpieduct  construction. 

In  consequence  of  these  operations  the  contracturs'' 
problems  as  regards  drainage  were  conlitied.  to  a  great 
extent,  to  local  i)umping,  to  keeping  the  surface  water 


Fig.  4  -Removing  excess  material  in  trench  by  hand  excavation,  supple- 
mented by  small  derrick. 

entering  the  trench  down  to  a  minimum,  and  to  han- 
dling the  ground  water  resulting  fr(jm  springs  and 
seepage  within  the  trench  it.self.  The  handling  of  sur- 
face water  is  fairly  successfully  accomjdished  by  dig- 
ging small  ditches  by  hand  and  by  obstructing  or 
diverting  the  natural  flow  of  water  by  means  of  con- 
tinuous spoil  banks,  jdaced  by  the  excavators.  Tlie 


I  roubles  occasioned  by  water  within  the  trench  would 
natniallv  be  lessened  by  keei)ing  the  trench  excavation 
in>t  ahead  ol"  the  concrete  work.  Tliis  in\-ol\  ing  a  jJar- 
tial  dchix'  to  the  excaxating  outfits,  the  contractor  pre- 
ler.s  to  handle  additional  water  if  ])\-  that  means  he 
conld  eomi)lete  his  season's  exca\ation  in  time  tu  util- 
ize his  machine  for  backfilling  over  the  completed 
structure.  The  pum])ing  equi])ment  is,  therefore,  of 
consider.'ihle  proportions,  and  consisted  of  a  large  num- 
hei-  of  portable  gasoline-driven  units,  ranging  in  size 
from  two  to  six  inches  dischari;e.  fhese  pumps  are 
moslh  diaphragms  and  centrifugals,  and  are  placed  at 
ireipient  intervals  in  the  trenches,  lifting  the  water 
nito  Convenience  oiTtake  ditches  at  the  surface.  Drain- 
age of  small  portions  of  the  trench  pre])ared  for  receiv- 
ing inv  erts  is  prov  ided  l)_v  wooden  'box  drains  under  the 
centre  of  the  inverts  aiul  leading  to  ])umps  at  intervals 


Fig.  5— Backfilling  over  completed  concrete  aqued'ict; 
first,  four  feet  of  hand-packed  backfill  is  placed, 
then  the  machine  backfill  is  deposited, 

of  a  few  hundred  feet.  As  a  guarantee  against  damage 
to  freshlv-laid  invert  concrete,  the  contractor  in  many 
cases  jjrovides  dn])licate  i)nmping  outfits. 

Preparation  for  Invert  Concrete 

.Ahead  of  the  concrete  work,  the  trench,  as  roughed 
'lUi  by  the  drag-line,  still  requires  considerable  treat- 
ment in  ]jrei)aring  it  for  the  reception  of  the  invert  con- 
(  lete.  file  accumulation  of  material  which  has  washed 
in  from  the  sides  of  the  trench  has  to  he  removed,  as 
also  the  material  left  by  the  drag  line  for  final  trim- 
ming. This, work  is  carried  out  largely  by  hand  labor, 
sup])lemented  with  small  derricks  o])erated  either  by 
hand  or  bv  means  of  gasoline  engines.  (See  Figs.  Nos. 
3  and  4.j  The  progress  of  this  trimming  is  one  of  the 
imi)ortant  factors  that  controls  the  possible  rate  of  ad- 
vancement of  the  work. 

The  invert  bottoms  are  taken  oiu  to  templet,  .ami 
are  ])repared  finally  just  i)rior  to  the  placing  of  the  con- 
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crcU'.  Nil  (lillk-iiU\-  is  c.xperic-iiccd  wlu'rc  ria\-  is 
eiiccninlcrcd  as  a  fdundatioii,  l)Ul  if  (|iiirksand  occurs, 
slifiiitly  different  methods  liave  to  l)c  adopted.  The 
bottom  is  then  taken  out  level  and  slightly  below  the 
concrete  lines,  and  the  foundation  is  brought  up  to 
grade  by  placing  screened  gra\  el  over  the  quic4-:sand, 
tamping-  thoroughly,  and  pro\i(ling  drainage  in  the 
centre  by  means  of  the  small  wooden  box  drain  i)re\  i- 
ously  mentioned.  Concreting  ox  er  this  foundation  can 
be  safely  undertaken  within  a  da\-  or  so  after  its  pre- 
l)aralion. 

Backfilling  Methods 

The  i)lacing  uf  the  rehll  or  embankment  over  the 
completed  concrete  work  is  carried  out  in  two  stages. 
Selected  material  is  first  placed  and  tamped  in  layers 
and  carried  up  four  feet  above  the  invert  level.  The 
balance  of  the  backfilling  is  done  by  machine,  and  for 
this  ])uri)(jse  the  excavators  arc  brought  back,  after 
completing  the  trench  excavation  required  for  the 
season's  work.  In  placing  refill  the  machine  travels 
along  near  the  edge  of  the  trench  and  replaces  such 
soil  already  excavated  as  is  required  to  bring  the  back- 
filling up  to  the  required  lines.  (See  Fig.  No.  5.)  In 
general  the  backfilling  is  required  to  be  left  at  the  com- 
])letion  of  the  contract  at  a  minimum  height  of  four 
feet  over  the  crown  of  the  arch.  Where  shallow- 
trenches  exists  it  is  necessary  to  do  considerable  bor- 
rowing from  the  sides.  In  the  deep  cuts  the  excavated 
soil  furnished  amj^le  quantities  for  refilling.  Borrow 
where  needed  is  obtained  by  making  continuous  shal- 
low excavations  parallel  to  the  aqueduct,  always  a  suf- 
ficient distance  away  to  provide  a  safe  berm  outside  the 
lines  of  the  earth  work.  ' 

Top  Soil  as  a  Surface  Dressing 

Provision  is  made  for  the  removal  and  storage  of 
the  top  soil  from  the  trench  excavation,  and  this  mater- 
ial is  segregated,  to  be  afterwards  replaced  as  dressing 
on  the  surface  of  the  embankment.  Where  it  is  deemed 
expedient,  seeding  is  proceeded  with  during  the  season 
following  the  placing  of  the  backfill,  thus  safeguarding 
the  top  soil  as  a  dres.sing  and  providing  a  neat  appear- 
ance to  the  finished  work.  In  the  settled  country  the 
borrows  are  also  seeded  and  tlic  accumulation  of  noxi- 
ous weeds  prevented.   The  rini^-lud  structure  thus  ]):-e- 


sents  a  ])leasing  ai)i)carance  to  the  observer,  as  it  is 
made  to  harmonize  with  the  surrounding  landscaiJc  in 
such  a  wav  as  to  be  least  noticeable. 


Grand  Pabos  Pulp  Mills 

Successful  Concrete  Construction  Carried  Out 
During   Extreme   Winter   Weather— In- 
creased Cost  Offset  by  Saving  in  Time 

THE  recently  coiupleted  Grand  Pabos  mills  of 
the  St.  Lawrence  Paper  &  Lumber  Corporation 
is  a  very  remarkable  example  of  how  reinforced 
concrete  construction  can  be  carried  on  success- 
fully during  the  extreme  Canadian  winters.  This  big- 
job  was  begun  late  in  the  summer  and  continued  right 
through  the  winter  with  hardly  a  let  up.  The  Aber- 
thaw  Construction  Com[)any,  of  P)oston,  were  the  con- 
tractors. 

The  special  methods  used  during  the  cold  weather 
were  essentially  similar  to  those  recommended  by  the 
Portland  Cement  Association  in  their  recent  pamphlet, 
"Concreting  in  Winter."  The  aggregate  was  heated 
by  steam  liefore  being  mixed  and  the  freshly  poured 
concrete  was  kept  from  freezing  by  canvas  covers 
and  the  heating  of  the  building  interiors  with  the  usual 
salamanders.  Although  the  greater  part  of  this  big- 
job  has  now  been  completed  long  enough  to  show  any 
defects  which  might  be  caused  by  improper  work 
during  cold  weather,  no  such  defects  are  visible ;  in 
fact,  all  the  winter  work  has  proven  to  be  exactly  as 
good  as  that  done  during  other  periods  of  the  year. 

An  Extensive  Plant 

The  Grand  Pabos  Mills  are  larger  than  appear  iii 
most  of  the  pictures  or  than  is  evident  from  a  casual 
inspection  of  this  interesting  plant.  This  is  due  in 
part  to  the  fact  that  many  of  the  buildings  are  of  one- 
storey  and  are  located  on  the  slope  of  the  hill.  The 
entire  plant,  however,  occupies  a  tract  900  feet  east 
and  west,  and  700  feet  north  and  south.  The  present 
plant  contains  some  twenty  buildings,  among  the 
most  important  of  which  are  the  digester  house,  four 
blow  pits,  screen  room,  acid  plant,  bleachery,  paper 


Fig,  1    The  Grand  Pabos  mill  of  the  St.  Lawrence  Pulp  &  Lumber  Corporation,  showing  pulp  storage  building  in  foreground. 

and  office,  repair  and  supply  shops  in  the  rear. 
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luiililiii^.  clcotrolytic  plant.  l>i>ilor  and  on.niiu-  umiiu, 
>hi|niiti^  ronin  and  woinl  room.  I'Ihto  is  also  a  .U),- 
t.)lX>-j;aU««n  tank  with  its  hottoin  at  an  olovation  of  ISO 
feet  abitvt  the  bay.  lor  lirf  |>roti'Clion  purposes. 

This  company  controls  some  5(K)  square  luiles  of 
territory.  tron>  which  w(H)(1  pulp  is  hointi  ml.  I'lie 
null  receives  this  both  by  water  and  l)\  rail,  the  eimi 
pany  owning  a  private  railroad  ruuninu  into  the  luni 
l>er  region.    The  finished  ])rodnet  of  ihr  mill  ean  also 
be  shipped  either  by  rail  or  water.     The  iniporlauee 
of  tiris  plant  at  the  time  constnu  t imi  \\  a>  l)e<4Uii,  as 
now,  was  so  <.jTeat  that  it  seeuud  adxisalile  to  push 
construction  riyht  throuj^h  tlie  winter,  ,in(l  the  eon 
tractors  have  demonstrated    hex  < 'ml    an\    n  asonahle 
•  loubt  that  concrete  work  can  he  e.irried  on  (luring 
freezing  weather  just  as  at  any  ether  time  of  the  year. 


Fig.  2— Working  on  retaining  wall  on  north-western  side  of  pulp 
storage  building  during  January. 

'l  lie  officers  say  that  wliile  the  cost  of  winter  work 
is  necessarily  somewhat  more  than  that  during  the 
wanner  months  of  the  year,  the  increased  cost  is  not 
at  all  proportional  to  the  saving  in  time  on  such  jobs 
as  the  Grand  Pabos  Mills  described  here. 


Programme  of  Canadian  and  International 
Good  Roads  Congress  will  be  Practical 

Till-'  programme  of  the  Fourth  Annual  Canadian 
and  International  Good  Roads  Congress,  to  be 
held  at  the  Horticultural  Building,  Lansdowne 
Park,  Ottawa,  from  April  10th  to  14th  inclusive, 
has  been  arranged  to  cover  a  wider  and  more  practical 
field  than  any  of  the  three  preceding  conventions  held 
under  the  auspices  of  the  Dominion  Good  Roads  Asso- 
ciation. It  is  aimed  to  make  the  jKipcrs  and  discus- 
sions of  practical  value  to  all  who  are  interested  in 
good  roads,  technicalities  being  avoided  as  far  as  pos- 
sible. The  morning  sessions  will  be  devoted  almost 
entireFy  to  the  consideration  of  rural  road  problems, 
with  an  avoidance  of  technical  terms,  while  the  after- 
noon sessions,  though  dealing  largely  with  urban  street 
methods,  and  involving  technical  descriptions  to  a  cer- 
tain extent,  will  be  within  the  comjjrehension  of  tire 
lay  delegates.  Experts  from  the  United  .States,  as 
well  as  those  belonging  to  the  Dominion,  will  deal  with 
the  various  subjects.  Amongst  these  may  be  men- 
tioned Mr.  Paul  D.  Sargent,  chief  engineer  of  the  Maine 
Highways  Commission,  who  will   treat   of  modern 


melhods  of  eonslrueling  and  maintaining  graxxl  and 
macadam  roads,  on  which  sul)ject  he  is  an  authority; 
also  Col.  VV.  D.  Soliier,  chairman  of  the  Massachusetts 
Highways  Commission,  Avho  will  take  up  the  cpiestion 
of  road  surfaces  from  the  viewpoint  of  traffic  require- 
ments.. Prof.  Blanchard,  of  Columbia  University,  New 
York,  another  United  States  authority  on  matters  per- 
taining to  road  Avork,  will  describe  the  best  and  most 
economical  methods  of  surface  maintenance  with  road 
oils.  A  paper  on  brick  pavements  will  be  read  by  Mr. 
]).  T.  Black,  city  engineer  of  Welland,  ()nt.,  and  Mr. 
T.  Harry  Jones,  city  engineer  of  Brantford,  will  pre- 
sent one  on  concrete  pavements  for  city  and  country 
roads.  Mr.  W.  G.  Yorston,  road  commissioner  for 
Nova  Scotia,  will  deliver  an  address,  and  Mr.  Thomas 
Adams,  of  the  Dominion  Conservation  Commission, 
will  deal  with  the  subject  of  roads  in  their  relation 
to  town  planning.  Mr.  R.  B.  Morley,  secretary  of  the 
Ontario  Safety  League,  will  also  speak  regarding  the 
work  accomplished  by  that  body.  An  important  paper 
will  he  that  by  Mr.  L.  H.  Reineck,  of  the  Geologic 
Sur\  ey,  Dominion  Department  pf  Mines,  who  will  take 
up  the  subject  of  the  locatit)n  of  dejiosits  of  road  ma- 
terials throughout  the  covnitry.  In  all  some  eighteen 
papers  will  coni])rise  the  ]M-ogramme,  wdiile  about  sixty 
engineers  and  road  builders  of  standing  have  been  in- 
vited to  lead  in  the  ensuing  discussions. 

The  governments  of  Ouebec  and  Ontario  will  both 
be  re]jresented  by  cabinet  ministers  and  officials.  From 
()ntario  are  expected  Hon.  F.  G.  Macdiarmid,  Minister 
of  Public  Works,. Mr.  Geo.  S.  Henr\ ,  Ai.l'.P.,  and  Mr. 
W.  A.  McLean,  Deputy  Minister  of  Highways,  ex- 
president  of  the  American  Road  Builders'  Association, 
and  past  president  of  the  Dominion  Good  Roads  Asso- 
ciation. Mr.  McLean  will  gi\e  an  address,  supple- 
mented with  an  exhibition  of  slides  showing  French 
road  scenes.  These  will  be  doubly  interesting",  not 
only  as  illustrating  France's  road  system,  but  also  as 
showing  localities  over  wdiich  fighting  has  occurred. 
.Serious  illnesses  have  prevented  Mr.  McLean's  attend- 
ance at  the  last  two  congresses,  and  his  presence  will 
be  much  appreciated  at  the  coming-  convention.  The 
Quebec  Government  will  be  represented  by  Hon.  J.  A. 
Tessier,  Minister  of  Roads,  and  Hon.  Walter  Mitchell, 
Provincial  Treasurer,  and  Mr.  Mitchell  will  speak  on 
road  finances.  Mr.  B.  Michaud,  Deputy  Minister  of 
Roads  for  Quebec,  and  road  engineers  Henri,  Fafard 
and  Fraser  will  also  take  part  in  the  proceedings.  The 
official  representative  of  the  Dominion  Government  has 
not  yet  been  designated,  but  it  is  expected  that  the 
importance  of  the  good  roads  movement  will  be  re- 
cognized by  the  participation  of  one  or  more  high  per- 
sonages. Archbishop  Gauthier  and  Bishop  Roper,  of 
Ottawa,  have  been  invited  to  attend  the  opening  ses- 
sion. 

The  provincial  road  associations  will  also  have  offi- 
cial delegates  in  attendance.  These  will  include  Mr.  S. 
L.  Squire,  honorary  president  of  the  Ontario  Good 
Roads  Association ;  Mr.  C.  R.  VVheelock,  the  new  presi- 
dent of  the  same  organization ;  and  Mr.  Fred  G.  Pear- 
son, president  of  the  Nova  Scotia  Good  Roads  .\sso- 
ciation. 

The  exhibition  of  road-making  machinery,  to  be 
held  in  conjunction  with  the  Congress,  will  be  the 
most  complete  yet  assembled  in  Canada,  It  will  in- 
clude exhibits  of  machinery  for  highways  and  streets, 
road  materials,  engineering  instruments.  equii)ment, 
mimiei])a!  ini])rovcmcnts  and  go\-ernment  road  models. 
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Cost  Accounting  for  the  Contractor 

Its  Relation  to  His  Organization  —  Data  Should  Not  be  Concealed  if 
Good  Results  are  Desired — Five  Essential  Features  of  a  Cost  System 


EVERY  contracting-  organization  must  have  a 
cost  system  of  some  sort,  however  crude.  A 
hit-and-miss  plan  never  works  successfully.  Any 
cost  system,  however,  is  valueless  milcss  used 
by  the  entire  organization,  and  a  conlraclMi-  who  is 
not  prepared  to  make  his  costs  open  and  accessible  is 
almost  as  well  off  without  a  system  at  all.  This  idea 
was  brought  out  by  Leslie  H.  Allen  in  a  paper  read 
at  the  recent  meeting  of  the  American  Concrete  In- 
stitute. His  paper,  abstracted  below,  discusses  the  es- 
sential features  of  a  good  cost  system  for  contractors 
and  shows  how  sucli  a  system  may  prove  of  valuable 
benefit. 

A  system  of  cost  accounting  to  be.  of  any  value  to 
a  contractor  must  have  its  data  accessible  to  and  under- 
stood by  everyone  in  his  organization  who  has  any- 
thing to  do  with  costs.  It  is  valueless  if  it  is  kept  a 
secret.  A  proper  system  of  cost  accounting  may  be 
likened  to  an  expensive  tool  or  machine — of  great  value 
when  working,  but  an  unjustifiable  expense  if  kept  idle 
most  of  the  time. 

The  contractor  who  thinks  that  his  unit  costs  are 
a  trade  secret  and  that  the  circulation  of  information 
regarding  his  costs  will  do  him  an  irreparable  injury  is 
making  a  great  mistake.  If  his  costs  are  higher  than 
his  competitor's  these  competitors  will  lose  business 
if  they  use  them.  If  his  costs  are  lower  competitors 
will  lose  money  if  they  use  them.  It  is  efficiency  and 
not  cost  data  that  makes  for  low  costs.  The  cost  data 
simply  point  the  way  to  efficiency  and  show  the  fail- 
ures to  reach  it.  For  this  reason  the  writer's  firm  has 
not  hesitated  to  make  public  its  costs  at  any  time. 
We  feel  that  if  we  make  lower  costs  than  our  com- 
petitors it  is  because  we  have  the  men  and  the  brains 
needed  ta  do  it.  Others  cannot  equal  our  costs  simply 
because  they  know  them.  On  the  other  hand,  if  our 
costs  are  higher  than  they  should  be  no  one  gets  from 
their  publication  any  valuable  information  that  can 
give  them  an  advantage. 

Cost  System  Stimulates  Interest  in  Work 

\'ery  many  contractors  have  the  labor  costs  dis- 
tributed by  a  timekeeper  and  worked  up  in  his  spare 
time  by  the  bookkeeper,  and  the  results  are  only  seen 
by  the  boss.  Neither  man  understands  his  work  or  can 
show  any  enthusiasm  for  it.  The  opposite  of  this  is 
the  case  on  our  work,  and  it  is  sometimes  quite  em- 
barrassing to  the  writer  to  be  called  upon  to  adjudicate 
in  cases  where  knotty  ])oints  arc  being  discussed  with 
great  earnestness  by  our  timekeepers  and  foremen, 
such  as  whether  repairing  forms  damaged  by  the  strip- 
pers should  be  charged  to  stripping,  erecting,  or  mak- 
ing. The  fact  that  such  interest  is  shown  in  minor 
points  indicates  a  real  interest  in  efficient  work  and 
low  costs  all  down  the  line. 

The  concealment  of  cost  data  is  one  of  the  reasons 
why  it  is  so  difficult  to  get  accurate  results.  No  em- 
ployee can  take  intelligent  interest  in  work  which  is 
meaningless  to  him.  The  contractor's  problem  in  any 
system  of  cost  accounting  is  not  to  so  conceal  the 
costs  that  no  one  l)ut  the  boss  can  get  them  or  under- 


stand them,  but  to  make  them  accessible  to  and  under- 
stood by  the  greatest  possible  number  of  ])eople  in 
his  organization.  The  more  people  he  can  educate  to 
understand  cost  analysis  in  his  organization,  the  more 
intelligently  and  sensibly  is  his  work  going  to  be 
handled.  ■  Not  only  this,  but  it  is  very  desirable  that 
the  architect  or  engineer  should  have  some  idea  as 
to  the  costs  of  the  work  being  done  by  the  contractor 
under  his  direction. 

Cost  Scheme  Saves  Money 

There  occur  to  the  writer's  mind  incidents  on  con- 
struction work  performed  by  his  firm  where  the  en- 
gineer's knowledge  of  what  the  work  was  costing  has 
led  him  to  allow  modifications  in  the  design  which 
have  saved  much  money  for  clients,  whereas  if  the 
cost  accounts, had  been  concealed  suggestions  and  ar- 
guments regarding  a  change  in  the  design  would  have 
gone  unheeded.  For  instance,  on  a  recent  job  where 
the  depth  of  column  footings  varied,  owing  to  bad 
ground,  the  engineer  desired  to  build  all  footings  the 
same  thickness  and  to  start  all  columns  at  the  same 
height  and  to  make  up  the  different  depths  between 
j;op  of  footing  and  bottom  of  column  by  pyramids  of 
concrete,  each  one  of  which,  of  course,  would  need 
.separate  forms  of  varying  shapes.  Instead  of  argu- 
ing on  a  matter  of  opinion  we  were  able,  after  build- 
ing two  or  three,  to  demonstrate  that  this  method 
was  much  more  expensive  than  putting  additional 
concrete  into  the  footings,  and  we  were  allowed  to 
make  the  change. 

There  are  five  essential  features  of  a  contractor's 
cost  system : 

First,  the  estimate. —  (a)  An  estimate  for  each  job 
is  made,  based  on  the  costs  of  earlier  jobs  of  similar 
nature.  (b)  This  estimate  should  be  analyzed  to 
show  first  the  quantities,  unit  costs,  and  total  costs 
of  each  item  of  labor,  and  then  the  quantities  and  esti- 
mated prices  of  each  item  of  material  and  each  sub- 
contract. 

Second,  a  daily  labor  cost  report  showing  the  labor 
costs  of  each  day's  work. 

Third,  a  weekly  labor  cost  report  showing  in  par- 
allel columns  the  estimated  and  actual  quantities,  unit 
costs,  and  total  costs  of  the  work  performed. 

-  Fourth,  a  monthly  statement  of  the  cost  of  materi- 
als and  sub-contracts  purchased  or  ordered,  showing 
in  parallel  columns  estimated  and  actual  costs. 

Fifth,  a  final  summary  made  at  the  close  of  the 
job  showing  the  total  cost  of  all  labor  and  material. 

Estimate  a  Source  of  Valuable  Information 

in  many  offices  the  estimate  is  locked  up  in  the  safe 
the  day  the  contract  is  signed,  and  never  sees  the  light 
of  day  again.  The  estimate  is,  or  should  be,  the  result 
of  the  estimator's  study  of  cost  data  on  preceding  jobs, 
and  is  therefore  the  standard  set  for  the  cost  of  the  job 
for  which  it  was  made.  With  it  daily  labor  costs  and 
material  purchases  should  be  compared.  It  contains 
much  valuable  information  that  is  most  useful  to.  and 
should  l)e  made  use  of  by,  the  contractor's  force  In 
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»>r«lcr  that  it  may  l)o  of  tlu-  ,m<.'at».sl  pussiblo  use  il 
siuHiUi  lu-  in  surticicm  detail  tn  sliuw  in  soi»arati"  items 
the  various  kinds  and  classes  of  work  done  hy  dilYerenl 
ijanjis,  ami  it  is  best  to  make  an  analysis  of  the  esti- 
mate into  t\vi>  main  ilivisions: — l.ahor;  material  (sub- 
contracts and  all  items  not  classed  as  labor),  'riio 
total  of  the  tirst  division  therefore  j^ives  the  estimated 
total  payroll  ami  shows  how  it  is  expected  that  this 
will  be  spent  upon  carjjenters,  masons,  laborers,  etc. 
The  second  division  shows  in  detail  the  (piantities  of 
material,  sub-contract  work,  etc.,  item  by  item. 

W  ho  shoidd  sec  and  use  thvs  valuable  inforniatidii 
and  work  to  these  standards? 

First,  the  ijeneral  superinteudeiil,  as  it  ,yi\es  liini 
a  standard  of  performance  by  which  he  can  lucasure 
his  job  su|ierintendents  ami  foremen.  Il  tells  him 
more  in  a  few  minutes  about  the  supply  of  materials 
and  sub-contracts  than  woidd  a  day's  studying  of  the 
plans,  and  in  jjeneral  is  a  bi^'  help  to  him  in  supcr\  is 
mg  the  employment,  supply  of  material,  progress,  etc. 

Second,  the'  job  superintendent  needs  more  than 
anyone  to  see  the  estimate.  l'"rom  it  lu-  can  sec  what 
the  firm  expects  him  to  accomplish  in  the  way  of 
costs  and  his  criticisms  of  the  estimate  should  prove 
helpful  to  the  estitnator.  With  it  he  can  confer  with 
the  purchasing  aj?cnt  of  the  company  and  with  the 
local  dealers  from  whom  he  has  to  buy  supplies  and 
without  a  lot  of  computation  on  his  part  he  can  place 
the  orders  for  much  of  his  material.  From  the  sul)- 
divisions  of  the  analysis  he  can  determine  the  sort  of 
organization  that  should  be  placed  upon  the  work,  how 
many  carpenter  foremen,  how  many  carpenters,  the 
size  of  the  labor  gang,  the  number  of  mechanics,  etc. 
Reading  the  estimate  will  call  to  his  mind  all  the  work 
that  has  to  be  done.  The  estimate  shows  him  the  quan- 
tities of  materials  he  has  to  receive  and  he  can  ])lan 
for  their  efficient  storage. 

Third,  the  purchasing  agent.  From  the  material 
section  he  prepares  a  more  detailed  schedule  and  by 
taking  dates  from  the  progress  schedule  he  can  pre- 
pare fi>r  his  own  use  a  list  showing  all  materials  re- 
quired and  the  dates  required  in  order  that  he  may 
start  in  buying  intelligently  and  see  that  everything  is 
delivered  on  time.  He  has  a  valuable  check  on  the 
bids  received. 

I-'ourth,  the  scheduling  men  also  should  receive  the 
material  section  of  the  estimate  and  check  their  quan- 
tities by  it.  From  the  purchasing  agent  they  receive 
notice  of  the  dates  these  schedules  are  ■  recjuired  in 
order  that  he  may  buy  them  and  have  them  delivered 
at  the  job  in  time. 

Fifth,  the  foremen  of  brickmasons,  carpenters, 
concrete  gangs,  etc.,  should  be  told  what  are  the  esti- 
mated costs  of  their  work,  and  shown  from  week  to 
week  how  their  work  compares  with  the  estimate. 

Daily  Labor  Costs  Effective 

The  second  important  feature  of  a  cost  accounting 
>ystem  is  a  daily  report  of  the  labor  costs.  These  are 
best  prepared  on  the  job  and  should  be  in  the  job 
superintendent's  hands  by  9  o'clock  the  next  morning. 
It  each  carpenter  foreman  is  told  what  are  the  esti- 
mated costs  on  the  operations  he  is  perfcjrming  and 
is  nritified  every  day  as  to  whether  he  is  keeping  with- 
in or  overrunning  his  co.sts,  it  is  sure  to  have  its  effect. 
We  frequently  plot  the  principal  items  graphically  on 
a  chart  which  not  only  the  foremen  but  the  workmen 
can  see  as  they  check  in  and  out.  The  lowest  laborer 
takes  a  cheerful  and  even  enthusiastic  interest  in  the 


\  a,L;. n  il's  I'f  llu'  w  andering;"  line  that  shows  the  cost  of 
1  lir  w  1  irk  lu'  is  di ling. 

It  is  best  1(1  keep  the  cost  accounts  on  the  job 
instead  of  in  llio  head  office.  Costs  to  be  of  any  use 
should  l)e  fresh,  not  stale.  If  the  superintendent  knows 
at  o'clock  the  very  next  day  that  concrete  costs  20 
cents  a  yard  more  to  put  in  than  on  the  preceding  day 
he  can  talk  il  over  with  liis  foreman  while  the  matter 
is  fresh,  and  investigate  and  remedy  the  fault;  but  if 
llu'  news  does  not  conic  to  him  until  a  week  or  ten 
(la\s  after  the  work  in  tjuestion  is  done,  it  is  too  late 
1(1  do  any  thing.  It  is  not  necessary  to  have  these  daily 
cdst  reports  go  through  the  main  office  in  any  case,  as 
ihey  come  in  t(jo  often  and  contain  too  great  a  mass 
of  detail  to  be  of  much  benefit  to  the  general  super- 
intendent. The  daily  costs  point  out  to  the  job  sup- 
erintendent an  occasional  high  spot  that  he  has  missed, 
and  arc  an  unfailing  barometer  of  the  job. 

Weekly  Labor  Report 

The  third  essential  of  a  cost  system  is  a  weekly 
labor  report.  This  should  show  in  parallel  columns 
the  estimated  and  actual  quantities,  unit  costs,  total 
costs,  and  saving  or  overrun.  The  amount  of  detail 
may  vary  in  different  organizations  but  should  be 
sufficient  to  give  an  intelligent  account  of  the  opera- 
tions. This  statement  sliould  be  furnished  to  officers 
of  the  company  as  well  as  to  the  job  superintendent. 
i'\)r  the  benefit  of  the  former  the  main  facts  can  be 
condensed  into  a  very  few  items  by  the  use  of  a  simple 
summary.  This  statement  gives  a  sort  of  review  of 
the  job's  operations  to  date.  It  should  go  to  the  gen- 
eral superintendent  and  the  estimator  in  the  head 
office.  The  latter  particularly  needs  to  know  the  fluc- 
tuations in  costs  in  order  that  he  may  check  up  his 
judgment  with  actual  facts  and  learn  the  costs  of  any 
new  sort  of  work. 

Monthly  Labor  Costs 

The  fourth  essential  feature  of  a  cost  system  is  a 
monthly  report  showing  in  tabular  form  the  estimated 
and  actual  costs  and  (piantities  of  the  materials,  and 
amounts  of  sub-contracts  and  other  expenses  incur- 
red. By  adding  together  the  savings  or  overruns  on 
the  labor  and  materials  the  contractor  can  tell  every 
month  just  how  far  behind  or  ahead  of  estimate  his 
job  is,  and  can  make  an  intelligent  forecast  as  to  how 
much  can  be  saved  or  will  be  lost  on  the  remainder 
of  the  job.  Such  information  is  rarely  to  be  found  in 
a  contractor's  office,  but  is  of  great  value  to  him,  and 
in  itself  is  worth  almost  all  the  time  and  expense  that 
should  be  put  in  on  a  cost  accounting  system.  This 
statement  should,  of  course,  go  to  the  job  and  gen- 
eral superintendents  who  are  using  the  materials,  to 
the  purchasing  agent  who  spends  the  money,  and  to 
the  estimator  who  finds  it  a  most  valuable  check  in 
his  work. 

Final  Summary  Gauges  Future  Work 

The  fifth  essential  feature  is  a  final  sununary  of  the 
job  costs  made  up  in  the  same  form  as  the  original  es- 
timate, which  .should  be  filed  for  future  use.  A  copv 
should  be  given  to  the  job  superintendent  as  a  record 
of  what  he  had  accomplished,  and  to  the  general  sup- 
erintendent as  a  permanent  reference  for  him,  in  order 
that  he  may  have  something  to  judge  by  in  his  criti- 
cism'of  future  jobs.  The  estimator  should  ha\  e  a  cojiv, 
as  it-  is  his  chief  authority  f(ir  prices  he  places  u])imi 
new  estimates. 
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Grain  Elevators  in  Western  Canada 

Handling  Grain  on  a  Go-operative  Basis  by  Largest  Elevator 
Gompany  in  the  World  —  Description  of  a  Standard  Building 

 By  W  A  S.  Napier  

technical  description  of  the  main  building  features 
will  be  of  interest. 

A  Standard  Elevator 

The  foundation  is  of  concrete  and  consists  of  six 
])iers,  3  ft.  x  11  ft.  x  3  ft.  high  resting  on  a  concrete 
mattress  11  ft.  x  32  ft.  x  12  ins.  All  the  piers  are  con- 
nected at  the  ends  by  a  12-in.  concrete  wall  and  rein- 


THE  growth  of  the  Saskatchewan  Co-operative 
Elevator  Company,  Limited,  has  been  little 
short  of  phenomenal.  It  organized  its  first 
"Local"  in  1911,  and  in  that  year  built  47  ele- 
vators. To-day  it  owns  261  elevators  and  is  known 
as  the  largest  elevator  company  in  the  world. 

This  company  seems  to  have  made  a  special  study 
of  the  farmers'  needs  and  has  developed  its  business 


with  this  object  in  view.  A  visit  to  any  one  of  its 
elevators  will  readily  confirm  this  statement  and  show 
that  everything  has  been  done  for  the  handling  of 
the  farmer's  grain  to  his  complete  satisfaction. 

There  is  a  construction  department  at  the  head 
ofifice  which  is  responsible  for  the  building  of  elevators 
and  the  upkeep  of  existing  ones.  Plans  and  specifica- 
tions^ are  prepared  there,  and,  as  soon  as  climatic  con- 
ditions allow,  working  gangs  are  sent  out  Id  ilu- 
various  centres  at  which  clevatdrs  are  to  be  built. 
'I'hirty  new  elevators  are  to  be  built  this  spring  and 
tlu-  ])rrliniinar\-  wurk  i>  pn iccHnhng  rapidlv.    A  short. 


forced  with  ^-in.  twisted  steel  bars.  The  top  of  the 
piers  is  covered  with  two  thicknesses  of  2  in.  x  6  in. 
and  capped  with  8  in.  x  12  in.  x  10  ft.  sill  timbers,  upon 
which  rests  the  3  in.  x  12  in.  floor  joists  and  8  in.  x 
12  in.  wall  timbers,  which  receive  the  2  in.  x  4  in.  crib 
wall.  The  floors  of  the  main  bins  are  made  from  3  in. 
x  12  in.  joists  ccivcred  with  two  thicknesses  of  common 
boards,  and  tlu'se,  in  the  working  part  of  the  elevator, 
arc  niadt'  from  3  in.  \  S  in.  jdist,  and  one  thickness 
common  l)oards  and  one  thickness  0  in.  D  and  IM  floor- 
ing. The  exterior  of  the  elevator  is  covered  with  ()  in. 
bo\rl  .aiding  and  roofs  with  cedar  siiingles.  S|)ecial 
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.itU'lilioii  lia.s  Ufcii  paid  to  ilrivoway  ami  ai)|>rt>aclics. 
tl»f  cnclosctl  ilriveway  bciii.t:  12  ft.  x  5()  ti.  with  a  4  It. 
\  IS  ft.  scalf  hay,  the  firaclii-nl  Xo  ai)i)riiaolK's  hriuL; 
'  .  ill   ill  \2  in  or  less  ami  n«>t  less  than  \2  ft.  wide. 

Special  Binning 

A  main  feature  is  the  attention  i^iven  to  vjucial  liiii 
niii.ir.  partieularly  in  the  Ottiistinotinn  nf  lain  (.levators. 
In  this  eonnection  it  is  interestinj;  to  ndr  that  special 
hinnint;  was  eonsiileieil  hy  many  of  thr  line  i.  Mm|);inies 
as  obsolete,  and  that  any  eomi)an>  wIm  fa\<ire(l  sneh 
a  system  was  ctuirtiiif^-  Irouhle.  riir  fan  thai  7?  jki 
eent.  of  tlie  jirain  u  hieh  passes  lhrou.L;h  this  coni])an\  "s 
elevators  is  special  hinned  testifies  to  the  popularitv 
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Fig.  2.   Arranffement  of  bins  and  capacity. 

'  :  Un  \«.niiire.  There  arc  twenty-one  bins  with  one 
cleaner  bin.  sixteen  holding-  1,500  to  1,600  bushels  with 
four  centre  bins  holding  1,000  to  1,200  bushels  and  one 
bin  for  cleaning-  seed  grain,  having  a  total  storage  capa- 
city of  .30,000  bushels.  In  order  to  utilize  space  the 
cleaner  has  been  moved  to  a  position  over  the  drive- 
way, hs  former  position  over  the  hopper  scale  inter- 
fered with  the  new  bin  arrangement  instituted. 

Neither  the  farmer  nor  the  company  can  attach 
too  much  importance  to  the  weighing  of  the  grain, 
("rreat  care  has  to  be  exercised  and  the  best  possible 
equipment  used  both  in  weighing  in  and  weighing  out. 
There  are  two  scales,  one  1/6  ton  16  x  8  platform 
dump  scale  for  weighing  the  grain  on  receipt  at  the 
elevator,  the  f)ther  a  hopper  scale,  capacity  100  bush- 
els, for  weighing  grain  before  loading  from  bins. 

After  the  grain  is  weighed  it  is  dumped  into  a 
receiving  pit,  all  pits  being  made  with  sufficient  pitch 
so  that  grain  will  clean  out  without  sweeping.  By 
means  of  a  hand  lever  the  grain  is  directed  into  the  leg, 
then  elevated  into  the  bin  allotted  for  its.  use.  l*'ach 
pit  .is  protected  against  moisture  by  the  use  of  a 
heavy  steel  jjan,  24  ft.  long  by  9  ft.  deep. 

Elevating  and  Loading 

All  the  elevators  are  equipped  with  two  legs.  These 
legs  are  furnished  with  11-in.  4-ply  rubber  belting  with 
5  X  10'^  buckets  placed  a  foot  apart.  This  e<|uipment 
is  of  great  benefit  to  the  farmer,  especially  in  the  fall, 
when  traffic  is  often  congested.  The  two  legs  working 
together  rjuickly  clear  the  pit,  thus  saving  valuable 
time,  and  enabling  the  farmer  to  dump  his  grain  with- 
out unnecessary  delay.  They  operate  ju.st  as  advant- 
ageously in  clearing  a  bin  int^)  a  car,  which  can  be 
done  in  thirty-five  minutes. 


All  ihe  grain  fur  storage  is  discharged  from  the 
!cg>  into  a  ("icrbcr  spmit  which  is  regulated  by  a  hand 
le\rr  and  dial  .m  the  main  floor.  This  dial  indicates 
the  lunnber  of  liic  bin  the  agent  has  allotted  for  the 
L^iain,  and  by  adjusting  the  dial  the  spout  can  be  so 
maiiipulaled  as  to  discharge  the  grain  into  the  spout 
iiecessar}'  to  convey  it  to  its  allotted  place. 

To  eiiipl}  a  bin  a  hand  lever  is  used  to  discharge 
the  grain  into  the  spout,  each  bin  having  a  separate 
spt)Ut.  and  each  spout  emptying  into  the  hopper  scale. 
The  grain  is  then  deposited  into  a  ])it  from  which  the 
legs  elevate  it  to  the  Gerber  spout,  which  empties  into 
a  direct  spout.  This  connects  directly  with  the  flexible 
spout  used  for  loading  the  car. 

Cleaning  the  Grain 

Grain  is  cleaned  by  a  No.  6  Monitor  cleaner  hav- 
ing a  capacity  of  from  400  to  800  bushels  per  hour, 
according  to  the  arrangement  of  screens,  and  is  suit- 
ably e(|uipped  for  treating  all  kinds  of  grain.  There  is 
also  a  kettle  for  testing  grain  (weight  to  the  bushel) 
and  a  testing  scale  for  dockage.  Fire  extinguishing 
ai)i)aratus  is  installed  and  every  precaution  taken  to 
insure  the  grain  from  fire.  The  engine  room,  situ- 
ated at  the  rear,  is  equipped  with  a  12  horse  power 
Foos  engine,  combination  gasoline  and  coal  oil,  wdiich 
furnishes  the  motive  power  for  working  the  elevator. 
Part  of  the  engine  room  is  used  as  an  office.  All  ma- 
terials used  in  construction  are  first  class,  and  every- 
thing is  done  to  secure  the  best  available  workman- 
ship. Great  care  is  exercised  in  building  the  bins,  to 
prevent  an\-  ])ossiblc  chance  of  leakage,  all  hopper 
bins  being  .^teel  lined  and  made  tight. 

For  solidity  of  construction,  adaptability  to  the 
farmer's  needs,  and  all-round  efficiency  it  is  believed 
these  elevators  cannot  be  surpassed.  Every  one  built 
is  a  real  investment  to  the  farmer,  and  it  should  be 
a  matter  of  great  satisfaction  to  him  to  know  that  he 
can  ship  his  grain  to  his  own  elevator,  one  in  which 
he  has  a  financial  and  co-operative  interest. 

Methods  of  Construction  and  Design  Chiefly 
Responsible  for  Timber  Bridge  Floor  Fires 

M.\NY  bridges  are  provided  with  wooden  floor 
decks  and  driveways.  Criticism  is  often  di- 
rected against  this  type  of  construction  on 
account  of  the  apparent  fire  hazard.  A  writer 
in  the  lingincering  News  discusses  the  fire  possibilities 
of  timber  floor  decking,  drawing  his  conclusions  from 
an  investigation  of  a  fire  on  the  McKinley  Bridge  at 
.St.  Louis,  a  timber-floored  structure  on  which  two 
fires  have  occurred  within  three  months.  The  drive- 
way of  this  bridge  is  constructed  of  8  in.  by  16  in. 
creosoted  stringers  over  which  hardwood  slats,  1  inch 
thick,  were  laid  on  edge.  A  careful  examination  showed 
that  in  both  fires  the  only  portion  of  the  driveway 
which  burned  to  any  great  extent  was  the  creosoted 
stringers,  the  hardwood  slats  immediately  above  the 
stringers  being  practically  untouched.  Investigation 
served  to  point  out  that  the  ignition  of  the  timbers 
Avas  facilitated  by  the  condition  of  the  driveway.  Many 
of  the  slats  are  broken  at  the  ends  due  to  heavy  traffic, 
so  that  nunierous  holes  occur  in  some  of  them  all  the 
way  through;  in  other  cases  only  parlialK'  through. 
Many  of  these  holes  are  filled  with  chips  and  slivers 
of  wood,  dry  manure  and  other  highlv  inflammable 
material,  and  it  seems  likely  that  the  debris  in  one 
of  these  holes,  after  being  ignited  by  a  lighted  match 
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or  cigarette  stub,  transmitted  the  fire  to  the  stringers 
underneath.  The  fire  was  not  caused  from  sources 
beneath  the  structure.  After  careful  study  of  these 
two  fires,  the  writer  is  of  the  opinion  that  the  chief 
reason  for  the  high  fire  hazard  of  timber  decks  is  in 
the  method  of  construction.  The  hardwood  slat  deck 
with  the  slats  placed  on  edge  is  bound  to  tear  and 
break.  Slats  placed  on  edge,  under  heavy  traffic,  af- 
ford the  weakest  possible  resistance  and  can  in  no  way 
be  compared  to  the  resistance  oft'ered  by  the  same 
w'ood  when  placed  so  that  the  wear  comes  on  the  ends 
of  the  fibres  as  in  the  case  of  wood  block.  Where 
such  slat  construction  is  vised,  it  should  have  a  solid 
deck  between  the  slats  and  the  timber  beams,  and- the 
slats  should  not  be  used  as  on  the  McKinley  Bridge. 
.\  very  much  more  efficient  method  of  construction  con- 
sists of  building  a  solid  deck  and  placing  the  regular 
creosoted  wood  blocks  on  this  closed  deck. 

A  number  of  recent  fires  on  bridges  with  wooden 
beams  and  floors  have  brought  out  the  criticism  in 
some  quarters  that  the  use  of  wooden  construction 
was  not  warranted  on  highway  bridges.  The  writer 
has  examined  three  such  cases  during  the  past  year, 
and  in  every  instance  the  fire  was  due  not  so  much 
to  the  fact  that  wood  was  used  as  it  was  to  the  faulty 
construction.  There  is,  of  course,  no  gainsaying  that 
untreated  or  creosoted  timbers  will  burn  when  put 
under  conditions  where  ignition  is  possible.  This, 
however,  is  no  reason  for  al;)sohite  condemnation  of 
wooden  construction.  No  structural  material  is  per- 
fect, and  it  is  good  practice  in  every  instance  so  to 
safeguard  structural  materials  that  their  various  de- 
fects may  cause  as  little  trouble  as  possible.  Where 
bridges  are  built  of  steel,  the  utmost  care  is  usually 
exercised  in  keeping  them  painted  with  proper  paint, 
so  as  to  avoid  rusting.  In  the  same  manner  it  is  mis- 
use of  a  good  material,  like  timber,  to  use  it  where 
the  chances  are  that  it  will  not  serve  its  best  purposes. 

In  the  fire  referred  to,  the  ignition  was  undoubt- 
edly caused  by  sparks  falling  into  rotten  portions  of 
the  roadway  and  of  the  substrvtcture.  These  more  or 
less  decayed  parts  glow  and  then  set  fire  to  the  sound 
wood.  The  safe  ])ractice  is  to  use  only  properly  pre- 
served stringers.  This  will  effectually  guard  against 
any  decay  taking  place,  which  is  not  only  desirable 
from  a  strength  standpoint,  but  from  a  fire-resistant 
standpoint.  These  stringers  should  then  be  ])roperly 
])rotected  against  ignition  from  above,  where  the 
greatest  danger  usually  occurs.  Such  protection  can 
readily  be  given  by  putting  on  a  solid  deck  and  con- 
structing the  roadway  of  an  approved  type  of  creo- 
soted wood  block. 

Whatever  criticism  is  directed  against  the  timber 
construction  as  a  matter  of  ])olicy  should  be  directed 
against  faulty  construction  and  design  rather  than  any 
inherent  (juality  in  the  material.  Properly  designed 
and  cnnstructc'd  bridges  of  timber  construction  have 
stood  for  many  years  without  deterioration,  and  the 
occurrence  of  fires,  such  as  the  one  herein  described, 
should  !)<■  regarded  as  (lie  exception  rather  than  the 
rule. 


Montreal  Theatre  Being  Rebuilt 

The  I'rincess  Thealre.  Si.  Catherine  Street  West, 
.Vbmtreal.  is  now  being  rebuill  with  the  object  of  con- 
\  erting  it  from  an  ordinal  y  lliealre  into  a  \  au(le\  ilK' 
house.    Tlic  ])lans  arc  !)y  Air.  I),  j.  S])eni-e,  of  Mont 
real,  and  the  general  i-ontractors,  John   lla\nian  mid 


Sons  Company,  London,  Ont.  The  owners  are  the 
Canadian  Theatres  Company,  Limited,  also  of  London. 

The  entire  building  will  be  remodelled,  the  only 
])ortion  to  be  utilized  being  the  stage  wall.  The  re- 
building will  increase  the  seating  capacity  from  1,300 
to  2,500.  The  front  portion  will  consist  of  the  entrance, 
above  which  will  be  three  storeys  to  be  used  as  man- 
agement offices,  and  in  the  rear  will  be  the  theatre 
itself,  consisting  of  the  auditorium,  balcony  and  gal- 
lery. The  main  entrance  and  exit  will  be  on  St.  Cath- 
erine Street  West,  while  there  will  be  three  other  exits, 
one  at  each  corner  of  the  building. 

It  is  proposed  to  rebuild  the  side  walls,  removing 
one  6  ft.  and  the  other  10  ft.,  which  will  make  the 
theatre  16  feet  wider ;  this  also  necessitates  the  re- 
building of  the  proscenium  arch.  The  foundations  will 
be  of  concrete,  and  the  exterior  of  polychrome  brick. 
The  balcony  and  gallery  are  to  be  carried  on  canti- 
levers, so  as  to  give  a  clear  vie.w  of  the  stage  from 
every  point.  The  walls  will  be  plastered  on  the  in- 
terior, and  a  scheme  of  classical  decoration  carried  out. 
The  building"  will  be  as  fireproof  as  it  is  possible  to 
make  it,  tlie  doors  being  calsomined  and  of  fireproof 
construction,  while  the  floors  will  be  of  concrete.  No 
wood  is  to  be  used. 

The  plans  provide  for  a  marquee  of  wrought  iron 
over  the  entrance.  Staircases  of  marble  and  cement 
with  iron  rails  lead  to  the  balcony  and  gallery;  these 
will  be  without  bends,  the  object  being  to  allow  free 
access  to  the  upper  parts  of  the  house  and  also  to 
facilitate  the  exit  of  the  seat  holders.  A  large  checking 
room  will  be  placed  near  the  ticket  office  on  the  audi- 
torium floor.  The  boxes  total  17,  and  will  be  reached 
either  from  tlie  auditorium  or  from  the  balcony  and 
gallery. 

Retiring  rooms,  toilets  and  telephone  room  will  l)e 
situated  in  the  basement,  and  retiring  rooms  and 
toilets  will  also  be  on  the  balcony  and  gallery  floors. 

The  lighting  will  be  direct  and  indirect  electric 
with  a  large  central  fixture  in  the  ceiling  and  semi- 
enclosed  lamps  in  the  anditt)riuni.  A  complete  instal- 
lation for  producing  mechanical  lighting  effects  will 
be  installed.  The  heating  will  be  on  the  mushroom 
system,  by  which  warm  air  is  distributed  under  the 
seats.  \'entilation  by  means  of  blowers  will  suj)ply 
warm  air  in  the  winter  and  cold  air  in  the  smnmer. 
The  fans  will  be  placed  in  the  roof,  and  the  other  heat- 
ing and  \entilating  apparatus  in  the  basement.  1"he 
contract  for  the  steel  has  been  let  to  the  Structural 
Steel  Company,  Montreal. 


River  water  is  filtered,  refrigerated,  and  sterilized, 
then  circulated  through  12,000  feet  of  1-inch  gal- 
vanized pipe  to  35  sanitary  drinking  fountains  in  the 
])lant  of  the  Atlas  Portland  Cement  Company  at  Han- 
nibal, Missouri,  by  a  supply  system  recently  installed 
at  an  exi)ense  less  than  the  old  system  of  supplying 
the  workmen  with  cooled  water  in  barrels.  The  ster- 
ilization of  the  water  is  one  of  the  unique  features  of 
the  installation.  The  apparatus  utilizes  the  ultra-violet 
ray,  as  produced  b}'  a  s])ecial  mercury-vapor  lamp, 
sending  its  rays  into  the  water  through  a  quartz  tube. 
1lie  new  drinking  water  system,  says  the  Journal  of 
the  Royal  Society  of  Arts,  reduced  the  expense  and 
trouble  connected  with  supplying  the  workmen  with 
water  and  ice  in  barrels,  at  the  same  time  giving  the 
('ni])lo}ees  the  benelit  of  a  drinking  water  that  is  both 
\t\\w  and  cold. 
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Practical  Scheme  of  Vancouver  Harbor  Com- 
mission to  Provide  (]heap  Industrial  Sites 


SINL  its  creation  1)\  Dumiiiion  C  ii  i\  (.•niiiu'iit  war 
rant,  in  Septcnil)^-.  U)L\  tlic  Vancouver  llar- 
lu)r  Cuinniission"  lias  been  very  much  in  the  i)ul)- 
lie  eye.  Ambitious  plans  have  l)een  (halUd  lor 
the  imj>n)vement  of  the  harbor  on  the  unit  plan,  the 
work  to  l>e  spreail  mer  a  number  of  years  and  to  eo>t 
maiiy  millions  of  tlollars,  the  assum])tion  l)eing  that 
before  the  culmination  of  the  .sjrt'at  project  the  rajjidly 
irrowinjj  deep  sea  and  rail  trade  of  the  ])ort  will  have 
'•■ti!  M.tf.itfd    the    wisdom    ..f   adi'(|nale  ])reparation. 


east  and  west  of  Granville  street  bridge,  spanning 
[•"alse  Creek,  and  bears  the  appropriate  name,  "Gran- 
\  ille  Island."  Advantage  was  taken  of  dredging  opera- 
tions ])eing  carried  out  by  the  Pacific  Dredging  Com- 
p.my  in  the  main  channel  to  ha\  e  the  silt  pumped  into 
the  bulkhead  enclosure,  which  meant  a  considerable 
economy.  The  entire  cost  of  the  undertaking,  includ- 
ing the  south  approach,  water  mains,  railway  tracks, 
roadways,  light  and  power  facilities,  etc.,  will  be  ap- 
]iroximately  $300,000,  or  14  cents  per  square  foot,  as 
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Reclamation  project  in  False  Creek  offers  splendid  industrial  location. 


The  Stand  taken  by  the  Harbor  Board  relative  to  the 
major  scheme  of  development  has  elicited  some  sharp 
criticism,  none  of  which  has  been  levelled  at  the  first 
unit  now  approaching  completion — the  reclamation  of 
a  large  section  of  Western  False  Creek  tide  flats  for 
industrial  sites.  Concerning  the  wisdom  and  utility 
of  this  step  there  can  be  no  difTerence  of  opinion.  It 
is  an  open  secret  that  in  the  past  half-dozen  years  many 
promising  industries  have  been  turned  away  from  Van- 
couver by  the  greed  of  owners  of  suitable  building 
-ites,  and  the  enterprise  displayed  by  the  Commission- 
ers will  do  more  to  attract  a  pay-roll  cpiickly  than 
has  been  accomplished  by  all  other  agencies  in  the  last 
dozen  years. 

The  area  reclaimed  by  bulkheading  and  filling  lies 


compared  with  a  cost  of  16  cents  per  square  foot  for 
similar  reclamation  work  carried  out  in  Seattle. 

The  grant  of  land  made  by  the  government  covered 
42  acres,  and  the  bulkhead  has  been  constructed  fifty 
feet  inside  this  line  so  that  when  the  timbers  show 
signs  of  decay — probably  many  years  hence — a  per- 
manent concrete  wall  may  be  built  in  units.  A  strip 
33  feet  wide  has  been  reserved  on  each  side  of  the 
bridge  for  the  protection  of  the  structure  and  to  pro- 
vide for  increasing  its  width  to  meet  the  traffic  demands 
of  the  future. 

'J'he  total  reclaimed  is  1,443,407  square  feet,  ou 
33.13  acres.  The  quantity  of  fill  material  deposited 
w  as  971,457  cubic  yards.  The  area  between  the  inner 
and  outer  bulkhead  contains  1.15  acres.    The  actual 
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area  available  for  industries  is  28.2  acres,  which  has 
been  divided  into  three  zones  as  follows : 

Zone  A  contains  11.24  acres,  and  is  subdivided  into 
25  lots  fronting  on  the  main  channel,  with  20  feet 
at  low  water  on  the  north  side. 

Zone  B  has  11.35  acres,  subdivided  into  28  lots, 
fronting  on  the  south  side,  and  when  dredged  will 
have  12  feet  at  low  water. 

Zone  C  contains  5.60  acres,  subdivided  into  26  lots. 
It  is  the  centre,  and  will  have  no  waterfront  privileges. 

The  yearly  rental  will  be,  for  Zone  A,  $1,500  per 
acre:  Zone  B,  $1,000  per  acre;  and  Zone  C,  $800  per 
acre.  The  scale  of  rentals  was  fixed  by  order-in- 
council  last  March.  All  leases  are  for  21  years,  re- 
newable fur  two  more  terms  of  similar  period,  making 
a  total  of  63  years  altogether.  The  rent  will  be  fixed 
for  the  first  21  years  ;  at  the  end  of  that  period  they  will 
be  fixed  for  another  term,  and  so  again  when  the  sec- 
ond period  expires.  This  will  give  tenants  something- 
tangible  in  the  way  of  fixity  to  work  upon. 

Altogether  there  are  79  lots  in  the  reclaimed  area, 
the  majority  being  one-half  acre.  Already  43  lots  (re- 
presenting 16.089  acres)  have  been  reserved,  while  ap- 
f)lications  not  yet  dealt  with  by  the  Harbor  Board  are 
more  than  sufficient  to  take  up  the  balance.  Among 
the  enterprises  already  signed  up  arc  two  contracting 
firms,  two  engineering  works,  sheet  metal  works,  a 
coastwise  steamship  com])any,  machine  shop,  etc. 

I'he  approach  to  the  area  is  by  means  of  a  tim- 
bered roadway  80  feet  in  width  laid  on  piles,  which 
starts  from  the  south  side  of  the  Greek,  taking  the 
location  of  the  old  Granville  street  bridge.  It  was 
(irigiually  intended  that  a  solid  causeway  should  be 
constructed,  but  the  Department  of  Marine  ruled  that 
an  open  channel  should  be  maintained  in  order  to  have 
a  circulation  of  water  as  the  tide  ebbed  and  flowed  so 
as  to  prevent  the  possibility  of  marine  growth.  The 
roadway  is  for  combined  traffic  and  railway  use,  the 
rails  being  laid  flush  with  the  planked  surface.  There 
are  three  streets  running  east  and  west  through  part 
of  the  Island,  a])proximately  parallel,  and  each  will 
have  flush  trackage.  The  widest  portion  of  the  sub- 
division is  just  east  of  Granville  street  line,  and  it  is 
here  that  the  inner  zone  of  lots  without  waterfrontage 
is  located. 

An  area  of  ai)prf)ximatcly  four  acres  of  the  eastern 
extremity  of  the  Island  has  been  reserved  for  Domin- 
ion Government  i)urposes.  A  turning  basin  for  vessels 
has  been  dredged  just  ofi:  this  point. 

The  following  quantities  of  timbers  and  lumber 
w^ere  used  by  the  Harbor  Board  in  carrying  out  the 
reclamation  Avork : 

Feet. 

Creosoted  lumber   355,200 

Crcosoted  piling   27,840 

Cedar  piles   30,243 

Fir  piles   31,340 

Cedar  lumber   190,556 

Fir  lumber   84,418 

Total   719,597 


Sherbrooke's  Development 

In  Industrial  Conditions  Shows  Unusual  Activity 
—  Typical  Instances  of  Expansion 
and  Factory  Extension 

ANY  one  interested  in  industrial  buildings  could 
find  a  nice  field  for  investigation  in  the  city  of 
Sherbrooke.  This  industrial  centre  of  22,000 
population  has  experienced  an  unusual  activity 
in  this  line  nf  ci  ln^t^uction.  A  great  deal  of  this  ex- 
pansion has  Ijeen  due  to  the  manufacture  of  munitions, 
but  it  is  not  only  the  munition  factories,  in  fact  all 
lines  of  industry  are  kept  specially  busy.  Manufac- 
turers in  Sherbrooke  feel  that  at  the  close  of  the  war 
it  will  not  be  long  before  those  who  are  now  busy 
making  shells,  etc.,  will  find  new  lines  to  keep  the 
wheels  turning.  There  is  a  by-law  at  present  before 
the  citizens  providing  for  the  purchase  of  a  water 
power  by  the  city  which  after  development  will  pro- 
vide an  additional  10,000  horse  power.    The  mere  i)re- 


Cast  iron  water  mains  10  inches  in  diameter  have 
been  bent  in  the  field  to  a  radius  of  50  feet,  says  Con- 
tracting. A  cradle  was  built  of  old  rails,  pipe  sections 
were  placed  in  it,  and  a  fire  was  built  under  them  to 
soften  the  metal  sufficiently  to  allow  the  pipes  to  settle 
to  the  recjuired  curve. 


Machine  shop  of  the  Laiudian  Ingersoll-Rand  Cu-,  ^hei  In  i 'uke, 
under  construction 

sentation  of  this  by-law  shows  a  confidence  in  the 
industrial  future  of  this  city.  The  citizens  are  so  well 
pleased  with  the  success  of  municipal  ownership  of 
electric  power  in  the  past  that  there  is  little  doubt 
that  the  city  council  will  be  authorized  to  buy  the  new- 
water  power.  The  following  comparative  figures 
showing  the  number  of  employees  of  the  various 
classes  of  industries  in  1914  and  1917  are  significant. 

Industries  1914  1917 

Metal  Working  and  Munitions   ....     1,050  4,830 

Clothing  and  Textile   I,'l95  1,585 

Other  Industries   345  450 

The  Canadian  Ingersoll-Rand  Company  have  in- 
creased their  floor  space  over  200  per  cent.,  making- 
extensions  to  their  buildings  again  and  again.  The 
extensions  have  been  the  same  plan  and  style  as  their 
original  ])lant.  which  consists  of  a  series  of  one-storey 
buildings. 

The  main  machine  shop  has  now  reached  the  large 
proportion  of  200  x  525.  This  is  of  a  steel  and  con- 
crete constructinu,  having  reinforced  concrete  floor 
over  the  basenienl.  on  the  mushroom  s\-sleni,  with 
saw  tooth  roof.  'I'hc  design  of  the  building  is  made 
to  stn't  the  large  travelling  crane  which  nnis  through 
the  centre  bay  and  which  is  fed  from  small  cranes 
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tui  the  side  bay.  The  cost  of  ooiistriK'tiou  ol'  this 
l>uihhnjr  for  the  last  adcHtioii  ni.ult.-  was  ahoiit  $J.(X) 
per  sciuare  foe>t  of  floor  space.  I  he  cost  of  tiiis  class 
of  construetioii  in  1*>11  was  al)out  $0.90,  whilr  tlu' 
first  addition  made  at  the  lie^innin!:;  nf  the  war  cost 
$1.05.  All  these  ailditions  w  ere  -iiin  i  x  isrd  and  (K' 
sijitieil  by  the  same  arohiteel.  Mi  II.  (I.  laiius,  nf 
Shcrbn  loke. 

The  MaeKiiuii >M.  Ilohiies  (.  oini)any,  wlui,  like  the 
Iiisersoll-kaiul.  are  working'  on  nmnilinns,  l)\iill  a 
S|>tciidid  new  factory  last  si)rin!Lj  w  liich  w  as  recently 
Completely  gutted  by  hre.  This  lia>  1)eeii  immediately 
replaced  and  some  improyenunts  made  making-  it  one 
of  the  most  modern  plant>  in  I'aiiada  for  steel  c(Mi 
struction  work. 

The  Canadian  Connecticut  C'olton  Mills  (."ompany 
is  just  completing-  a  new  mill.  This  building  is  the 
very  latest  type  oP  mill  ci ui-truetion  with  cast  iron 
colunms,  steel  beams  and  mill  hardwood  floor  2x5 
on  edge.  The  American  nn  listening  system  has  been 
installed  ^or  the  j)urpose  of  maintaining  the  necessary 
humidity  for  the  wca\  ing  of  the  cotton  fabric. 

.\  few  years  ago  the  T.  Fairbanks  Ct)mpany 
erected  a  building  of  special  design  for  the  production 
of  automatic  scales.  This  building  was  not  used  for 
the  purpose  for  which  it  was  intended,  ho\yevcr,  and 
it  has  just  been  leased  to  the  Beckwith  Box  Toe  Com- 
l)any,  who  are  establishing  a  Canadian  branch,  the 
.\merican  plant  being  in  Doyer,  N.H. 

The  Sherbrookc  Machinery  Company,  who,  a  few 
years  ago,  started  with  a  factory  60  x  100  feet,  are 
now  com])leting  an  addition  which  \yill  give  them  a 
building  100  x  200  feet.  The  new  addition  is  mill 
construction  with  large  trayelling  crane  running 
through  the  centre  and  galleries  on  the  wings.  This 
company  has  been  continually  working  on  its  regular 
line,  which  is  paper  making  machinery. 


Electrical  Section  of  the  C.S.G.E.  Meets 

At  a  meeting  of  the  Canadian  Society  of  Civil  En- 
gineers—electrical section— on  March  15,  Mr.  De  Gaspe 
Beaubien.  who  presided,  introduced  Mr.  Fraser  S. 
Keith,  the  new  secretary,  to  the  members.  Mr.  Keith, 
in  a  brief  speech,  requested  the  co-operation  of  the 
members,  as  it  was  by  this  means  that  the  society 
would  make  definite  progress.  The  chief  paper  of 
the  evening  was  by  Mr.  J.  A.  DeCew,  on  "Some 
Studies  on  the  Methods  of  Recovering  Antimony  from 
its  Ores  by  \'olatilization  Processes."  Afterwards 
Major  Stanley  D.  Parker,  chief  instructor  of  the  engi- 
neers' training  depot,  St.  Johns,  P.Q.,  spoke  on  the 
co-operation  of  the  engineer  and  infantryman  in  trench 
warfare.  By  means  of  a  very  large  model  of  a  trench, 
Major  Parker  described  the  materials  and  methods 
of  construction  and  of  defence.  He  also  explained  the 
reasons  for  the  many  changes  which  had  taken  place 
in  the  form  of  the  trenches  with  the  object  of  protect- 
ing the  soldiers  from  the  heavy  shells. 


Honors  Conferred  on  Eminent  Engineers 

Sir  John  Kennedy,  consulting  engineer  of  the  Mont- 
real Harbour  Cftmmissioners,  and  one  of  the  eight  hon- 
orary members  of  the  Canadian  Society  of  Civil  Engi- 
neers, has  been  further  honoured  by  the  granting  by 
McGill  University  of  the  honorary  degree  of  LL.D. 
The  official  reason  for  the  awarding  of  the  degree  is 
because  of  his  "eminence  as  a  civil  engineer,  of  the 


lidelily  w  ith  w  liieli  he  has  always  upheld  the  highest 
ideals  of  the  engineering  profession,  and  of  his  long 
and  distinguished  services  in  developing  the  port  of 
Miintreal  and  the  transportation  routes  of  Canada,  ser- 
\  iee>  w  hich  Mis  Majest}'  has  graciously  recognized  by 
ciinferring  ni)on  him  the  honor  of  Knighthood."  The 
l'ni\ersity  has  also  awarded  the  degree  to  Mr.  John 
J.  (  arty,  of  New  York,  in  consideration  of  his  "high 
standing  as  an  engineer,  for  his  work  in  connection 
w  ith  the  development  and  successful  operation  of  wire- 
less telephony;  and  for  his  energetic  support  of  pure 
scientific  research  as  an  aid  to  industry."  Mr.  Carty 
is  chief  engineer  of  the  American  Telegraph  &  Tele- 
])hone  Company. 


Engineers  Represented  at  Industrial  Pre- 
paredness Conference 

The  Canadian  Society  of  Civil  Engineers  was  re- 
])resented  by  the  president,  Mr.  J.  .S.  Dennis,  at  a  con- 
ference held  on  March  15  in  Ottawa,  and  called  by  Sir 
George  Foster,  to  consider  the  question  of  industrial 
])re])arcdness.  The  memorial  prepared  by  Sir  Charles 
Ross,  and  Messrs.  W.  J.  Francis,  R.  A.  Ross,  C.  H. 
McLeod,  and  H.  R.  Safford,  was  incorporated  in  the 
ininutes  of  the  conference,  which  was  attended  by 
those  who  will  play  an  important  part  in  the  economic 
jjreparedness  of  Canada  after  the  war.  This  is  a  sub- 
ject in  w  hich  Mr.  Dennis  takes  a  strong  interest,  and 
formed  the  main  topic  of  his  speech  when  elected  pre- 
sident of  the  Society  of  Civil  Engineers. 


Brick  Interests  Acquired 

Announcement  is  made  by  ofificials  of  the  Metro- 
politan Paving  Brick  Company,  of  Canton,  Ohio, 
of  the  purchase  of  the  brick  interests  of  the  Bessemer 
Limestone  Company  of  Youngstown,  Ohio,  thereby  in- 
creasing the  large  capacity  of  the  former  company  to 
the  extent  that  it  is  now,  without  question,  the  largest 
paving  brick  company  in  the  world.  By  the  terms  of 
the  purchase,  the  Metropolitan  Paving  Brick  Company 
has  acquired  the  mammoth  brick  kilns  of  the  Bessemer 
Company,  which  are  located  at  Bessemer,  Pa.,  includ- 
ing hundreds  of  acres  of  paving  brick  shale.  The 
Metropolitan  company  takes  charge  of  the  additional 
factories  as  of  March  1st,  1917.  The  general  office 
of  the  company  will  continue  at  Canton,  Ohio,  the 
same  as  previously. 


Contracts  for  Pumping  Equipment 

The  Turbine  Equipment  Company,  Limited,  have 
received  the  following  contracts  for  ])umping  equip- 
ment : — 

From  the  town  of  Lindsay. —  1  De  Laval  2-stage 
]nmip,  having  a  capacity  of  1,250,000  Imperial  gallons 
a  day,  for  domestic  requirements,  and  1,750,000  Im- 
])crial  gallons  a  day  for  fire  requirements.  A  vertical 
liigh  speed  gasoline  engine  will  be  connected  b)'-  clutch 
to  one  side  of  the  ])ump,  and  the  electric  motor  on  the 
other. 

l''rom  the  town  of  Barrie. — 1  De  Laval  single  stage 
centrifugal  pump,  cai^acity  1,000,000  to  1,500,000  md- 
lion  Imperial  gallons  a  day,  to  operate  against  87  lbs. 
])ressure  and  direct  connected  to  100  h.p.  electric  motor. 

From  International  Nickle  Company,  Port  Col- 
horne.  Out. — 1  De  Laval  130  h.p.  steam  turbine-driven 
centrifugal  Underwriter  fire  pump. 


Ma  nil  ;js,  V.ll-i 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


Reservoir  Scour  Valve  Replaced  Against 
Pressure 

The  renewal  or  repair  of  a  scmir  valve  in  a  reser- 
voir wall  must  always  involve  considerable  care.  After 
these  valves,  generally  ordinary  screw-down  stop- 
valves,  are  built  in,  they  are  often  neglected  or  are 
not  worked  efficiently,  with  the  result  that  grit  ac- 
cumulates and  hardens  in  the  Avorking  parts  and  the 
valve  spindle  refuses  to  turn. 

This  was  found  to  be  the  case  with  the  Katoomba 
storage  reservoir.  The  wall,  a  curved  one,  21  ft.  high, 
had  recently  been  raised  a  further  25  feet  to  increase" 
the  storage,  and  during  this  work  it  was  necessary  to 
keep  the  water  level  near  its  original  height,  so  that 
it  should  not  rise  too  quickly  against  t-he  new  concrete. 
Naturally,  an  attempt  was  made  to  open  the  scour 
valve,  in  this  case  a  12-inch  sti  ip-valve,  but  the  spindle 
refused  to  move.    Under  repeated  eltorts  it  broke,  and 
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Arransement  to  permit  insertion  of  scour  valve  against  pressure. 

was  foimd  to  be  bent  as  if  at  some  time  it  had  been 
turned  in  the  wroiig  direction.  Another  spindle  was 
obtained,  and  inserted  through  the  nut.  This  time 
when  the  key  was  a])plied  the  spindle  was  turned  a  few 
threads,  when  the  cast-iron  lug  holding  the  nut  snap- 
ped, and  the  whole  valve  became  unworkable.  This 
catastrophe  was  due  to  no  unusual  strain,  but  simply 
to  the  cementation  of  the  valve  face  against  the  guides 
owing  to  long-  disuse. 

A  new  valve  was  at  once  obtained  with  a  flanged 
connection  bored  to  suit  the  flanged  end  of  scour  pipe. 

At  this  stage  the  question  arose  whether  an  iron 
plate  or  weighted  wooden  disc  should  not  be  lowered 
on  the  water  side  of  wall  to  be  drawn  in  against  the 
water  end  of  the  scour  pipe  and  so  close  the  pipe,  and 
shut  the  water  off  during  the  process  of  fixing  the  new 
valve.  There  was,  however,  the  objection  that  sound- 
ings showed,  or  appeared  to  show,  a  considerable  depth 
of  silt  over  the  pipe.  It  might  be  held  that  this  silt 
would  have  been  rapidly  cleared  from  the  end  of  the 
pipe  with  the  first  rush  of  water,  but  this  seemed 
doubtful,  and  certainly  a  great  deal  of  water  would 


have  been  l(_)st,  a  consideration  which  was  not  to  be 
minimized. 

There  seemed,  on  the  other  hand,  to  be  no  adequate 
reason  why  the  valve  should  not  be  fixed  against  the 
pressure,  or,  rather,  in  a  manner  to  evade  the  pres- 
sure. The  following  method  was  adopted,  and  is  de- 
scribed in  the  Sydney  (N.S.W-.)  Government  Rejwrt 
of  the  Department  of  Public  Works  by  F.  C.  Kendall. 

Over  the  site  of  the  valve  a  shear-leg  tackle  was 
erected,  and  the  new  casting  was  slung  directly  over 
its  intended  position.  In  view  of  the  great  water  force 
to  be  resisted,  a  vertical  frame  of  timber  was  erected 
at  a  distance  from  the  flange  of  the  scour-pipe,  about 
2  inches  in  excess  of  the  length  of  valve  casting.  This 
frame  cmisisted  of  two  vertical  uprights  6  in.  by  6  in. 
ore,i;i'n,  bottomed  and  fixed  securely  against  a  sill- 
piece  \\  hich  was  well  anchored  into  the  banks  of  scour 
drain.  The  uprights  were  tied  at  the  top  by  a  heavy 
crosspiece  <if  Mregon.  Strong  struts  were  placed  at  the 
back  or  <!■  iw  nstream  side  of  the  frame,  and  butted 
against  a  iirm  sole  plate.  The  whole  arrangement  is 
shown  on  the  accompanying  sketch. 

The  bolts  in  the  flange  of  the  old  valve  nearest  to 
the  wall  were  then  unscrewed  and  drawn  back  flush 
with  the  scour-pipe  flange  to  be  ready  to  insert  in  the 
new  valve  at  the  proper  moment.  A  gang. then  quickly 
pulled  away  the  old  valve. 

The  water  now  rushed  out  under  full  bore  with 
26  feet  of  head.  The  new  valve  was  then  lowered  by 
the  tackle.  It  should  be  mentioned  that  it  had  a  cross 
piece  of  smooth  timber,  bolted  transversely  to  the 
flange  at  the  outlet  end.  As  the  valve  descended  the 
water  impinging  upon  it  drove  it  hard  against  the 
framework,  down  the  uprights  of  which  the  cross- 
piece  of  timber  just  alluded  to  slid  down,  acting  as 
guide.  The  valve  in  the  casting  was  open,  so  that  the 
water-jet  soon  rushed  almost  wholly  through  the  cast- 
ing and  the  heavy  pressure  was  at  once  relieved.  After 
very  little  trouble  the  bolt  holes  in  the  valve  flange 
were  brought  opposite  the  corresponding  t)nes  in  the 
scour-pipe  flange,  when  the  bolts  already  in  position 
were  driven  through  and  the  flange  packed  and  se- 
cured. y\fter  this  the  valve  was  closed  and  the  opera- 
tion completed,  the  water  being  once  again  under  full 
control. 


Increase  in  Munitions 

In  the  course  of  a  speech  delivered  on  Fel)ruarv  L>, 
Dr.  Addison,  Minister  of  Munitions  of  War  for  Brit- 
ain, said  that,  if  they  were  to  take  the  average  weekly 
outinit  of  light  field  ammunition  from  July,  1915,  to 
June,  1916,  and  compare  it  with  the  average  for  |anu- 
ary  last,  the  figures  would  ct)me  out  6i/.  for  the  former 
period  and  22  for  the  latter.     l<V)r  medium  <juns,  the 


ligures  would  I)e  7 y, 
and  365  rcsi)ectively. 


and  7C),  ;ind  for  he;ivv 


nins  22 


I  ll  I'   (OX  TKArr   R  I'.COK  I) 


March  ;2!S,  I'Jli 


riie  Water  Powers  of  Western  Canada 

Comprehensive  Data  on  the  Hydraulic  Resources  of  Manitoba, 
Saskatchewan  and  Alberta  Compiled  by  the  Commission  of  Con- 
servation— This  Article  Deals  with  the  Winnipeg  River  Sources 


-    .  '   i . .  li  1.  I .       •  \  I  1  un n  11 1  >  •  '11 1 1  ■  il>  1  lu-  \\  aU'i"  i  lurci'h 
ol  the  t'rairic  Provinocs,  ami.  during  the  past  three  or  four 
years,  has  been  parficiilarly  active  in  iii\ estigatiiig  them.  The 
Water  Power  Branch  of  the  nepaiiiiuiii  oi  the  Interior  ad- 
ministers the  water-powers  wliich  come  under  tlie  jurisdic- 
tion of  the  Dominion  Government,  and  has  not  confined  itself 
to  the  regulation  and  supervision  of  proposed  developments. 
In  the  territory  under  its  jurisdiction  it  has  sent  out  field 
parties  to  investigate  many  of  the  water-powers  and  to  estab- 
lish numerous  gauging  stations,  where  regular  observations 
arc  taken.    This  branch  has  been  in  active  operation  since 
t90S,  and,  during  llie  past  three  years,  has  covered  most 
of  the  rivers  in  the  southern  portion  of  these  provinces.  Par- 
ticular attention  was  paid  to  the  Winnipeg  River,  in  eastern 
Manitoba,  and  to  the  Bow  River  and  adjacent  basins  on  the 
Rocky  Mountain  slope.    Reports  on  these  two  districts  have 
been  prepared,  under  the  sui)ervision  of  Mr.  J.  B.  Challies, 
Superintendent  of  the  Dominion  Water  Power  Branch. 
Southern  Portion  More  Fully  Investigated 
The  .^outlu•rn  ur  iimrc  .scliied  iiortion  of  the  Prairie  Pro- 
vinces is  fairly  well  covered  by  the  work  of  these  two  branches 
of  the  Department  of  the  Interior.    As  the  northern  portion 
had  not  been  investigated  by  any  other  organization,  the 
Commission  of  Conservation  undertook  exploratory  surveys 
of  the  principal  rivers  in  this  region,  the  investigations  cover- 
ing the  .\thabaska.  Peace,  Slave,  Nelson  and  other  smaller 
rivers.    The  rivers  were  traversed,  generally,  by  canoe,  the 
descent  of  tlie  falls  or  rapids  being  levelled,  flow  measure- 
ments taken,  and  other  details  connected  with  llic  feasibility 
of  development  noted. 

For  the  rivers  further  north,  information  was  obtained 
from  the  reports  of  explorations  made  by  the  Geological  Sur- 
vey, the  data  being  compiled  from  reports  and  maps  of  this 
branch  and  from  the  explorers'  notes,  which  were  courteously 
placed  at  the  disposal  of  the  Commission.  In  this  region, 
generally  speaking,  the  information  available  respecting  the 
different  rapids  and  falls  is  confined  to  a  statement  of  the 
vertical  descent,  but,  in  many  cases,  the  geological  formation 
and  distances  from  head  to  foot  of  the  rapids  are  also  given, 
as  this  information  may  assist  in  deciding  the  feasibility  of 
development. 

The  southern  portion  of  the  Prairie  Provinces  may  be 
divided  into  three  sections,  having  widely  difTerent  water- 
power  characteristics: 

1.  The  portion  in  the  vicinity  of  Lake  Winnipeg,  in  the 

east. 

2.  The  more  level  portion  in  the  centre. 

3.  The  mountain  and  foothill  country  in  the  west. 

In  the  first,  or  eastern  portion,  the  Winnipeg  River  is 
the  main  feature.  This  river,  with  its  drainage  area  of  53,^00 
square  miles,  has  a  well-regulated  flow  and  affords  numerous 
water-powers  of  immense  value.  Two  of  the  sites  have 
already  been  developed  and  supply  the  city  of  Winnipeg  with 
its  electrical  energy,  while  construction  work  on  some  of 
the  other  sites  has  either  been  commenced  or  is  on  the  eve 
of  starting.  Numerous  smaller  streams  in  this  eastern  por- 
tion also  afford  splendid  opportunities  for  water-power  de- 
velopment, some  of  them  I>eing  actually  utilized  on  the 
Minnedosa  and  Shell  rivers.    This  section  also  includes  the 


(.laiul  ]\apiils  of  the  .Saskatchewan  River,  where  a  head  of 
SO  feet  is  available,  affording  an  exceptionally  good  power  site. 

Middle  Portion  Unfavorable  to  Development 

The  second,  or  middle  portion,  is  traversed  by  two  main 
arteries,  the  North  Saskatchewan  and  South  Saskatchewan 
rivers.  These,  with  their  main  tributaries,  flow  with  an  even, 
moderate  current  with  no  concentrated  descents  of  import- 
ance. Although,  strictly  speaking,  this  portion  is  not  entirely 
without  water-powers,  yet  the  possibilities  of  such  are  rather 
unfavorable.  In  almost  every  case  the  total  head  would  have 
to  be  created  and  several  proposed  developments  have  already 
l)een  abandoned  on  account  of  the  high  cost  of  development. 

The  third  portion,  of  which  the  Bow  River  is  typical, 
has  many  valuable  water-powers.  There  are  none  of  un- 
usual size,  those  on  the  Bow  River  itself  probably  being  the 
most  important.  The  slopes  of  the  streams,  characteristic 
of  a  mountainous  region,  are  generally  very  steep,  and,  while 
the  flow  of  water  is  subject  to  fairly  large  variation,  good 
opportunities  for  storage  and  artificial  regulation  are  afforded. 

W^ith  regard  to  special  measures  taken  by  the  Dominion 
Government  in  connection  with  the  administration  of  the 
water-powers  in  the  southern  portion  of  the  Prairie  Pro- 
vinces, the  setting  aside  of  the  eastern  slope  of  the  Rocky 
Mountains  as  a  forest  reserve,  known  as  the  Rocky  Moun- 
tains Forest  Reserve,  may  be  mentioned  first.  This  step 
was  taken  on  the  recommendation  of  the  Commission  of  Con- 
servation, and,  as  a  result,  an  area  of  17,900  square  miles  has 
been  assured  protection  from  such  denudation  as  has  already 
taken  place  in  some  of  the  older  provinces.  All  the  upper 
tributaries  of  the  North  Saskatchewan  and  South  Saskatche- 
wan rivers  have  their  sources  within  this  area,  and  the  bene- 
ficial effect  of  conserving  its  forest  cover  is  evident  as  far 
cast  as  the  Grand  Rapid  on  the  main  Saskatchewan  River. 
With  a  similar  object  in  view,  the  Commission  has  recently 
recommended  that  steps  be  taken  to  segregate,  as  a  forest 
reserve,  the  upper  portion  of  the  drainage  area  of  the  Win- 
nipeg River. 

Water  Powers  on  the  Winnipeg  River 

Winnipeg  River  is  one  of  the  most-  notable  power  rivers 
on  the  continent;  it  flows  in  a  westerly  direction,  connecting 
the  Lake  of  the  Woods  with  Lake  Winnipeg.  The  basin 
drained  comprises  an  immense  area  of  some  53,500  square 
miles.  As  is  typical  of  Laurentian  country,  the  area  is  dotted 
with  innumerable  muskegs  and  lakes,  the  latter  varying  in 
size  from  small  ponds  to  the  Lake  of  the  Woods,  with  an 
area  of  1,500  square  miles.  Since  practically  the  entire  basin 
is  of  Laurentian  formation,  containing  areas  of  overlying  soil 
of  glacial  origin,  certain  general  characteristics  apply  to  the 
drainage  basin  as  a  whole.  The  country  is  rough  and  hilly, 
with  large  areas  of  rock  outcrop.  This  latter  feature  applies 
in  the  main  throughout  the  Winnipeg  River,  and  lends  itself 
to  a  characteristic  formation  throughout  the  river  channel, 
which  is  of  exceptional  value  in  the  interests  of  power  de- 
velopment. The  larger  proportion  of  the  river  bed  in  the 
Province  of  Manitoba  consists  of  a  series  of  deep,  cup-like 
basins,  forming  small,  lake-like  expanses,  with  little  or  no 
current.  The- river  flow  finds  its  way  from  these  basins  by 
falls  and  rapids  over  the  rock  formation,  which  is  always  in 
evidence  at  the  outlets,  and  which  forms  both  the  means  of 
egress  from  and  the  controlling  feature  of  the  basin  water 
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level.  ThfSf  tails  form  ilu'  iiatmal  powir  sites  aloiii;  llu- 
river. 

Kstiinatcs  of  ihi-  ilailv  How  m'  tlu-  \\  iimipeg  KiM  r  lia\  r 
been  conipiled  by  the  Manitoba  1  lyilriniu'lric  Survey,  liaseil 
on  (liscliar)>e  nieaMiretneiits  scctired  by  them,  tOKetiur  witii 
results  o,f  nieasureuu-uts  supplied  by  Col.  Riiltan,  D.  .\.  Ross 
and  the  city  of  Winnipeg  power  engineers.  Tluse  estiuiated 
diseliarercs  extend  over  a  period  of  eight  years.  For  this 
period,  a  niaxiniuni  flow  of  T):{,400  second-feet  and  a  mini- 
u>uin  flow  of  11.700  second-feet  have  iieen  recor(U(l.  Tlic 
Uiah  water  niarivs  along  tiie  shore  indicate  that  Hoods  of 
lUil.OOO  second-feet  have  occurred,  but  such  freshets  lake  place 
only  at  rare  intervals. 

The  question  of  storage  on  the  upper  waters  of  ilie  Win- 
nipeg River  is,  at  present,  somewhat  involved,  inasnuicli  as 
the  regulation  of  the  I-ake  of  tlie  Woods  is  ;in  international 
question,  and  is  now  before  the  International  ^oint  Com- 
mission. As  the  lake  has  a  lrii)utary  drainage  area  of  30,400 
square  niiles  and  a  surface  area  of  1,500  scpiare  miles,  ofTer- 
ing  urtexcelled  storage  facilities,  it  is  of  \il;il  importance  to 
the  i>owcrs  of  the  Winnipeg  River  that  storage  should  be 
had  on  this  lake.  Partial  regulation  nf  the  drainage  tribu- 
tary to  Rainy  Lake  is  now  controlled,  on  Rainy  Lake  by  the 
dam  of  the  Ontario  and  Minnesota  Power  Company  at  Fort 
Frances.  By  the  establishment  of  storage  reservoirs  on  the 
English  River,  the  flow  of  the  latter  can  be  regulated;  and, 
in  conjunction  with  storage  on  the  Lake  of  the  Woods  baisin, 
a  very  complete  regulation  of  the  flow  of  the  Winnipeg  River 
in  Manitoba  can  be  attained. 

Power  Sites  Developed 
Point  du  Bois  Fall  is  utilized  by  the  city  of  Winnipeg  to 
generate  power  for  its  municipal  electric  plant.  The  natural 
fall  was  from  .3.3  feet  to  28  feet,  depending  upon  the  stage 
of  the  river,  and  the  dams,  as  now  constructed,  increased  the 
fall  to  48  feet  and  44  feet  at  low  and  high  water  stages,  re- 
spectively, while  the  normal  head  is  45  feet.  There  was, 
originally,  a  stretch  of  .  slack  water,  eight  miles  long  and 
about  3,600  acres  in  area  above  Thirty-foot  and  below  Lam- 
prey Falls.  It  has  been  increased  by  the  development  works 
to  6.500  acres,  and  is  of  considerable  advantage  in  the  opera- 
tion of  the  plant.  The  present  installation  consists  of  five 
units  of  3,750  kw.  and  three  units  of  . 5,100  kw.  capacity,  mak- 
ing a  total  of  34,050  kw.  Future  extensions  are  planned 
which  will  accommodate  eight  additional  units  of  5,100  kw. 
each. 

The  Winnipeg  Electric  Railway  Company's  power-house 
is  constructed  on  the  Pinawa  branch  of  the  Winnipeg  River. 
The  development  work  involved  much  rock  cutting  and,  the 
construction  of  a  diversion  weir,  which  raises  the  water  by 
about  six  feet  at  the  head  of  the  channel.  The  head  utilized 
is  39  feet  and'the  generating  equipment  consists  of  four  units 
of  3,000  kw.  and  five  units  of  1,500  kw.  each,  giving  a  total 
capacity  of  19,500  kw. ;  but  a  greater  load  than  this  has  been 
carried  on  the  plant. 

Government  Power  Proposals 

The  cost  estimates  for  the  government  power  proposals 
on  the  Winnipeg  River  refer  in  all  cases  to  the  capital  cost 
of  installation,  and  are  based  on  both  an  initial  and  final 
development.  The  initial  development  is  designed  to  utilize 
at  each  site  the  present  minimum  flow  of  the  river,  i.e.,  12,000 
second-feet,  or  such  portion  of  it  as  may  be  available  at  the 
particular  site  in  question.  The  final  development  is  designed 
to  utilize,  at  each  site,  a  regulated  flow  of  20,000  second-feet, 
or  such  portion  of  it  as  may  be  available  at  the  site.  After 
the  diversion  of  suflficient  water  in  the  Pinawa  channel  to 
properly  operate  the  plant  of  the  Winnipeg  Electric  Railway 
Company  under  normal  peak-load  conditions,  there  would 
remain  for  use  at  Seven  Sisters,  in  the  main  river,  about 


i.iiiKi  ,111(1  second-feet  under  unregulated  and  regulated 

c.iiiilitiiins  iif  llic  river,  respectively.  It  is  important  to  note 
ili.il  ii  on  this  basis  the  available  power  at  the  Seven 
.Sisters  site  is  discussed. 

To  compare  the  power  sites  on  a  rational  and  equitable 
basis,  all  the  layotits  and  designs  have  been  standardized 
insofar  as  |iossible,  giving  full  consideration  to  the  varying 
heads  and  to  the  local  physical  conditions  at  each  individual 
site.  No  allowance  has  been  made  in  the  estimate  for  trans- 
mission, the  costs  being  in  all  cases  the  capital  cost  for  power 
on  the  low  tension  switchboard  in  the  power-house,  and  the 
power  being  considered  as  straight  24-hour  service  at  75 
per  cent,  efficiency,  based  on  the  flow.  This  forms  a  very  con- 
servative basis.  Transmission  costs  are  omitted  from  the  es- 
timates, as  it  is  impossible  to  foretell  the  use  to  which  -the 
power  at  the  various  sites  may  be  applied  when  developed, 
and  a  straight  comparison  of  the  sites  as  they  stand  is  desired. 

In  all  cases  the  dams  are  designed  in  solid  concrete,  with 
ample  ^discharging,  capacity  to  pass  the  severest  floods  to 
be  anticipated.  The  power  stations  have  been  developed 
on  single  runner,  vertical  turbine  installations,  varied  for  the 
dif¥erent  heads  and  to  meet  local  conditions. 

Slave  Fall  Site. — The  proposed  development  at  Slave  Fall 
concentrates  a  head  of  2G  feet,  formed  by  the  combination  of 
.Slave  and  liiglit-foot  falls.  The  dam  runs  along  the  crest 
of  the  fall,  and,  curving  downstream,  through  an  arc  of 
about  '.10  degrees,  connects  with  the  power  station  on  the 
right  bank  of  the  river.  Provision  has  been  made  for  the 
future  installation  of  a  lock  on  the  left  bank.  The  head- 
water elevations,  as  at  present  proposed,  are  928  and  902 
respectix'ely.  The  initial  installation,  upon  which  the  esti- 
mate is  based,  provides  for  eight  5,000-h.p.  turbines,  sufficient 
to  provide  for  a  flow  of  12,000  second-feet  at  eight-tenths 
gate,  with  a  spare  machine  for  emergencies.  On  a  75  per 
cent.  efTiciency,  24-hour  basis,  26,600  h.p.  will  be  available  at 
a  capital  cost  of  $87.50  per  horse-power  at  the  low  tension 
switchboard.  The  final  installation  provides  thirteen  5,000-h.p. 
turbines,  sufficient  for  a  flow  of  20,000  second-feet,  at  eight- 
tenths  gate,  with  a  spare  machine  for  emergencies.  On  a 
75  per  cent,  efficiency,  24-hour  basis,  44,400  h.p.  will  be  avail- 
able, at  a  cost  of  $77.40  per  horse-power  at  the  switchboard. 

Upper  Pinawa  Site. — This  site  is  about  three  miles  above 
the  Winnipeg  Electric  Railway  Company's  plant  on  the  Pina- 
wa channel.  It  utilizes  a  hitherto  inconsidered  source  of 
power  in  what  may  be  termed  the  headrace  of  this  com- 
pany's plant.  The  head  to  be  developed  here  will  normally 
average  18  feet,  with  the  head  and  tail-waters  at  elevations 
899.5  and  881.5  respectively.  A  flow  of  8,000  second-feet  will 
produce  12,300  continuous  twenty-four  hour  power  at  75  per 
cent,  efficiency.  To  develop  this  power  an  installation  of 
four  4,500  h.p.  turbine  units  has  been  assumed,  the  capital 
cost  of  the  installation  being  $104.05  per  horse  power  on  the 
low  tension  switchboard  on  a  basis  of  twenty-four-hour 
power. 

Upper  Seven  Sisters  Site. — The  Upper  Seven  Sisters  site 
is  situated  about  four  miles  above  the  lower.  The  tail-water, 
under  normal  conditions  in  the  river,  will  be  at  elevation  870. 
i.e.,  the  proposed  head-water  elevation  of  the  plant  below. 
The  head-water  level  has  been  placed  at  an  elevation  of  899, 
giving  a  normal  head  of  29  feet.  Since,  to  properly  operate 
the  existing  development  of  the  W^innipeg  Electric  Railway 
Company,  an  average  flow  of  8,000  cubic  feet  per  second  is 
assumed  down  the  Pinawa  channel,  it  will  not  be  feasible  to 
develop  the  Seven  Sisters  site  until  the  flow  has  been  regu- 
lated to  a  minimum  of  20,000  cubic  feet  per  second.  Assum- 
ing the  use  of  12,000  second-feet,  the  power  station  provides 
for  a  complete  installation  of  eight  6,000-h.p.  units,  providing 
a  spare  unit  for  emergencies.  The  estimated  output  on  the 
low  tension  switchl)oard  at  75  per  cent,  efficiencj'  is  29,000 


horsc-powcr,  34-hour  service.  The  estimalcd  capital  cost 
per  horse-power  would  he  $92. 

Lower  Seven  Sisters  Site. — The  Lower  Seven  Sisters  site 
is  situated  ahout  19  miles  above  the  McArthur  site,  and  con- 
templates the  development  of  the  lower  five  descents  of  the 
Seven  Sisters  Fall.  The  tail-water  elevation  has  been  as- 
sumed at  833,  six  feet  being  allowed  for  the  hydraulic  gradient 
in  the  river  between  the  site  and  the  regulated  lac  du  Bon- 
net. The  head-water  is  placed  at  elevation  870,  the  river 
banks  permitting  this  raising  of  the  water  without  necessitat- 
ing embankments.  A  head  of  37  feet  will  be  available  under 
normal  conditions.  The  power  station  provides  for  a  com- 
plete installation  of  six  10,000-h.p.  turbine  units,  sufficient  to 
utilize  a  flow  of  12,000  cubic  feet  per  second.  On  a  34-hour 
and  75  per  cent,  efficiency  basis  37,900  horse-power  will  be 
available,,  at  an  estimated  capital  cost  of  $90  per  horse- 
power, on  the  switchboard. 

McArthur  Site. — At  the  lower  of  the  two  Mc.\rthur  Falls, 
a  head  of  18  feet  awaits  development.  The  river  is  here  di- 
vided into  two  channels  by  a  large  island.  The  general  pro- 
ject consists  of  a  solid  concrete  spillway,  along  the  crest  of 
the  fall  on  the  right  or  main  channel,  and  a  long  spillway 
and  embankment,  including  sluiceway  provision,  running  di- 


agonally, across  the  island  and  connecting  with  the  power 
station  spanning  the  left  channel.  Provision  is  made  on 
the  island  for  the  future  construction  of  a  lock.  The  head- 
water elevation  is  at  present  fixed  at  827,  i.e.,  about  the  high- 
est recorded  water  level  of  lac  du  Bonnet.  The  tail-water  is 
proposed  at  809,  giving  a  head  of  18  feet.  The  initial  installa- 
tion provides  for  eleven  2,500-h.p.  turbines,  sufficient  to  pro- 
vide for  12,000  second-feet  at  eight-tenths  gate,  with  a  spare 
machine  for  emergency.  On  a  75  per  cent,  efficiency,  24-hour 
basis,  18,400  h  p.  will  be  available,  at  a  capital  cost  of  $110.40 
per  horse-power  at  the  switchboard.  The  final  installation 
provides  for  seventeen  2,500-h.p.  units  on  a  basis  of  a  20,000 
second-feet  flow,  and  75  per  cent,  efficiency,  24-hour  power, 
i.e.,  of  30,700  h.p.  The  cost  per  horse-power  on  the  switch- 
board is  $89.25.  This  site  can  be  given  a  much  more  favor- 
able aspect,  when  the  local  storage  available  in  Lac  du  Bon- 
net (whose  32  square  miles  form  the  head-waters)  is  taken 
into  consideration. 

Du  Bonnet  Site. — Tiu'  proposed  scheme  of  development 
at  the  Du  Bonnet  I-'alls  will  ultimately  concentrate  there  a 
head  of  5G  feet,  made  up  of  the  Grand  and  Little  du  Bonnet 
falls  and  Whitemud  fall.  The  latter  will  be  removed  by 
blasting  out  the  rock-dam  over  which  the  present  fall  flows. 
The  dam,  consisting  of  embankment,  spillway  and  sluiceway 
sections,  leaves  the  lefl  bank  and  crosses  the  river  on  the 
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iM'ink  of  the  Little  du  Bonnet  fall,  connecting  with  the  power 
station  which  parallels  the  right  shore  line  below  the  pitch. 
Ice  sluices  and  embankment  connect  the  power  station  with 
tlu'  high  land  on  the  right  bank.  Provision  is  made  for  future 
lockage  facilities  on  this  hank.  The  head-water  elevation  has 
been  fixed  at  808,  with  the  tail-water  at  762  previous  to  the 
blasting  out  of  the- Whitemud  fall,  and  752  subsequent  there- 
to. This  secures  a  head  of  46  feet  for  the  preliminary,  and 
56  feet  for  the  final  installation.  The  initial  installation  is 
figured  on  seven  10,000-h.p.  turbine  units,  utilizing  12,000 
second-feet  at  eight-tenths  gate  and  46-ft.  head.  This,  on 
the  foregoing  basis,  will  render  available  47,100  horse-power, 
at  a  capital  cost  of  $77.20  per  horse-power,  at  the  low  ten- 
sion switchboard.  An  intermediate  installation,  comprising 
12  units,  providing  capacity  for  20^000  second-feet  at  46-ft. 
head,  and  producing  78,700  horse-power,  has  also  been  esti- 
mated. The  cost  of  the  power  at  the  switchboard  for  this 
intermediate  installation  is  $66.70  per  horse-power.  The  final 
installation  consists  of  fourteen  10,000-h.p.  units  for  the  de- 
velopment of  20,000  second-feet  at  5G-ft.  head,  the  extra  ten 
feet  being  secured  by  the  removal  of  the  Whitemud  fall.  On 
the  above  basis,  95,500  continuous  horse-power  will  be  avail- 
able at  a  cost  of  $68.60  per  horse-power  on  the  switf^hboard. 
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Pine  Fall  Site.— The  Pine  fall  development  will  con- 
centrate the  natural  descent  of  the  Pine  and  Silver  falls,  giv- 
ing a  head  of  37  feet.  The  dam  runs  diagonally  across  the 
river  from  the  right  bank  and  joins  directly  to  the  power 
station,  which  forms  a  continuation  of  the  dam.  The  power 
station  is  connected  with  the  high  ground  on  the  left  bank, 
by  sluices  and  embankment.  Provision  is  made  for  lockage 
facilities  on  this  bank.  The  head-water  and  tail-water  eleva- 
tions have  been  placed  at  750  and  713  respectively.  As  the 
tail-water  is  practically  Lake  Winnipeg  level,  it  will  vary 
slightly  from  year  to  year  with  the  level  of  the  lake.  The 
initial  installation  is  placed  at  six  10,000  h.p.  turbine  units 
using  13,000  second-feet  at  37  feet  head.  On  the  foregoing 
basis,  this  will  render  available  37,900  h.p.  at  a  capital  cost 
of  $80.70  at  the  low  tension  switchboard.  The  final  installa- 
tion consists  of  ten  10,000  h.p.  units  for  the  development  of 
30,000  second-feet,  rendering  available  63,100  h.p.  at  a  cost 
of  $69.80  per  horse  power. 

Summary  of  the  Power  Possibilities  of  the  Winnipeg  River 

The  developed  and  undeveloped  powers  of  the  Winnipeg 
River,  under  regulated  and  under  unregulated  conditions,  are 
tabulated  in  the  table  herewith.  The  undeveloped  power  is 
considered  on  a  75  per  cent,  efficiency,  24-hour  basis,  and  the 
capital  cost  per  horse-power  is  given  in  terms  of  this  power, 
estimated  to  the  switchboard  in  the  power-house. 
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TABLE  OF  DEVELOPED  AND  UNDEVELOPED  POWERS  ON  THE  WINNIPEG  RIVER  IN  MANITOBA 


Plant  or  site 

-water, 
ifation  1 

Tail-water, 
elevation 

Turbine  capa- 
city at  full 
gate  at  Govt 
proposals 

H.P.  at757o 
efficiency  on  a 
24  hr.  basis 

developed 

ffi 

T) 
03 
V 

a 

12,000 
sec.-ft 

20,000 
sec.-ft. 

12,000 
sec.-ft 

20,000 
sec.-ft. 

Cl^ 
K 

Winnipeg  municipal  plant  ... 

975.7 
928 

930.7 
902 

45 

26 

40,000 

65,000 

46,100 
26,600 

76,800 
44,400 

25,000 

Winnipeg  Electric  Railway  Co. 
plant                          .  ... 

879.4 

840.4 

39 

28,200 

Upper  Pinawa                       . . 

Upper  Seven  Sisters  site 

899.5 
899 

881.5 
870 

18 

29 

18,000 

is.ooo 

48,000 

12,300 
9,900 

12,300 
29,600 

Lower  Seven  Sisters  site 

870 

833 

37 

60,000 

12,600 

37,900 

McArthur  site   

Du  Bonnet  site  | 

827 

808 
750 

809 
762 
752 
713 

18 
46 
56 
37 

27,500 
70,000 

60,000 

42,500 
120,000 
140,000 
100,000 

18,400 
47,100 
57,300 
37,900 

30,700 
78,700 
95,500 
63,100 

Capital  cost 
per 
h.p.  on 
switchboard 


12,000  20,000 
sec.-ft.  sec.-ft. 


$  cts. 
37.50 

104.05 


110.40 
77.20 

80.70 


Total  power  with  regulated  river  (20,000  second-f^ 
Total  power  developed  to  date,  53,200  horse-power 


(12,000  second-feet  min.  flow)  is  249,300  horse-power. 
(20,000  second-feet  reg.  fi6w)  is  418,500  horse-power. 


$  cts. 
77  40 


104.05 
92.00 

90.00 

89.25 
66.70 
68.60 
69.80 


Remarks 


47,000  h.p.  installed. 


On  Pinawa  channel. 

000  h.p.  installed. 
On  Pinawa  channel. 
Less  discharge  down 

awa  channel. 
Less  discharge  down 

awa  channel. 

Preliminary  head. 
Final  head. 
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Cement  SitiuUioii  Optimistic 

SlatcmciUs  UKulc  al  the  annual  nurtiniL;  d'  llu-  l  an 
;ula  C  cinciU  CUmpany  hcUl  in  Montrral  w  n  i  ni  an 
optimistio  cliaraotcr.  Senator  l'"(l\\anl>,  |in>i(Kni, 
statcti  that  the  hoaril  were  of  opinion  iliai  ilixidcnd- 
(.-•iiUI  be  maintained  out  of  ceniont  earnings  and  w.add 
ni>t  depend  t)n  profits  from  war  onlrrs.  In  spiu  ni 
the  fact  that  tliere  was  no  "'ri-'at  anii'uni  nf  Imildini; 
in  the  j)ast  year,  the  coni])any  had  lii'cn  ahlr,  imni 
their  earnings  from  the  sale  oi"  ccnuMit,  [<<  paN  Imnd 
interest  as  well  as  dividentls  en  luith  llu-  i-iinnn<in  and 
preferred  stock,  lie  felt  thai  this  \car  wduld  liardl\ 
be  worse  as  far  as  buildini^-  was  cnniiMiud,  and  he 
believed  the  company  should  show  an  i  \  en  larm  r  snr 
plus.  Mr.  1".  1'.  Jones,  general  niana.^rr,  >|Miki.'  ut  llu' 
success  of  the  company's  educational  canipaii^ii.  pninl- 
ing  out  that  while  the  per  capita  u><,'  nl"  ccukiU  was 
^  of  a  barrel  when  the  compan\  >larU'd  in  business, 
it  had  now  been  increased  to  1)4  l>ana  Is  per  head,  and 
that  over  2,300  customers  were  on  the  conipan)  > 
l)ooks. 


Concrete  for  Ships 

.\n  I'.uglish  newspaper  lias  suggested  a  novel  use 
for  ferro-concrete.  This  is  for  building  fcrro-cement 
vessels  to  meet  the  sulMuarinc  menace.  The  main  ad- 
vantage claimed  for  ships  so  constructed  over  steel 
ships  is  that  they  can  be  turned  out  very  much  ([uicker 
— "faster  than  the  Germans  by  any  imaginable  dcvelop- 
nicut  of  their  barbarous  methods  can  ever  sink  tlicni." 
In  addition  an  authority  on  the  use, of  ferro-concrete 
asserts  that  ships  can  be  built  of  reinforced  cement — 
cement  is  proposed  instead  of  concrete  as  being 
stronger  and  more  buoyant — much  more  cheaply  than 
by  the  present  method,  and  their  life  would  be  longer 
on  account  of  the  non-exposure  to  the  elements  of  the 
steel  framework,  which,  of  course,  would  be  embedded 
in  the  cement. 

'1^)  this  suggestion  a  sailor  wittily  replied:  "All 
very  well  talking  about  ferro-concrete  ships ;  what  you 
really  want  is  a  ferro-concrete  crew." 

It  may  be  added  that  a  few  vessels,  principally 
barges,  have  been  constructed  in  Canada,  notably  fni- 
the  W'elland  Canal.  "The  difficulty  with  conci  eU  lor 
shipbuilding,"  said  Mr.  J.  A.  Jamieson,  of  Montreal, 
■'is  the  liability  to  crack  Avhen  the  vessels  are  damaged, 
and  there  is  also  the  difficulty  of  repairing  the  con- 
crete. Concrete  is  a  splendid  material  but  it  lias,  its 
limitations,  and  so  far  i,t  has  not  been  pro\  ed  the  Ijest 
thing  for  shi])building." 


New  Books 

Reinforced  Concrete  Design  Tables — by  M.  Edgar 
Thomas  and  Charles  E.  Nichols;  McGraw-Hill  Book  Co., 
Inc..  239  W  est  39th  Street,  N  ew  York,  publisher.s;  $3.00  net. 
.\  handbook  for  engineers  and  architects  for  use  in  design- 
ing reinforced  concrete  structures.  The  tables,  as  presented, 
cover  a  wide  range  of  stresses  and  include- those  used  by  de- 
signers in  general.  They  may  readily  be  applied  to  the  de- 
sign of  any  reinforced  concrete  structure.  Even  to  the  de- 
signer already  possessed  of  a  complete  set  of  curves  or  tables 
which  answer  his  needs,  this  volume  offers  an  independent 
check  which  should  be  very  valuable  in  securing  accurate  re- 
suits.    Limp  cover;  210  pages;  size  4  in.  by  7  in. 


At  a  meeting  of  the  Grain  Growers'  Grain  Company,  held 
in  Winnipeg  recently,  it  was  announced  that  several  elevators 
would  be  built  by  the  company  this  year  in  Manitoba  and 
Saskatchewan. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


riic  Turdntii  ilii.ird  of  h"<hicali()n  has  approved  plans  for 
a  l;i-i-iumK-il  sc  lmol  (iii  ( iU-iiliolinc  Ax  cnuc,  to  relieve  the  dis- 
Iricl  i)f  h'.arlsci mrt  .School. 

The  roadway  on  Water  Street,  Gait,  Ont.,  is  reported  to 
he  ill  very  poor  condition,  and  it  has  been  proposed  that  a 
penuaneiil  pavement  should  lie  laid  immediately. 

( 'oiisideraljle  road  work'  is  planned  this  year  by  Delta 
municipality.  Ikt.'.,  a  sum  of  ^:.'J,()0()  ha\ing  been  appropriated 
for  that  i)urposc.    Rock  for  the  work  is  Ijeing  shipped  in. 

.V  by-law  has  been  passed  in  Sudliur}-,  Ont.,  appropriat- 
ing $17,230  for  sanitary  sewers,  $s,i:;:j  for  concrete  walks, 
$10, 288  for  VVarrenite  paving,  and  $64, 1.!'.)!)  for  Ijitlmlitliic  pave- 
ments. 

The  Hamilton,  (Jiit.,  lioard  of  Control  have  passed  a 
resolution  request  in^;  the  Toronto- Hamilton  Highway  Com- 
mission to  defer  the  compK'tion  of  the  highway  into  Hamil- 
ton until  ne,\t  year,  because  of  the  war. 

It  is  announced  that  the  contract  for  the  building  of  ex- 
tensi\c  additions  to  the  munitions  plant  of  the  Peters  Cart- 
ridge I  Diupain-,  at  King's  Mills,  Ohio,  has  been  awarded  to 
Wells  &  Gray,  Ltd.,  Toronto,  their  figures  totalling  $175,000. 
These  contractors  carried  out  construction  work  for  the  same 
corporation  in  191.'). 

J'enmans,  Limited,  of  Paris,  Ont.,  have  let  the  contract 
for  a  fine  Y.W.C.A.  building,  to  be  erected  immediately  north 
of  the  Methodist  Church  on  Broadway.  The  building,  which 
will  be  a  handsome  Ijrick  structure,  will  be  principally  for  the 
use  of  the  employees  at  Penmans,  and  will  be  equipped  with 
every  modern  convenience. 

The  proposed  Windsor  to  Montreal  highway  provided 
for  in  the  bill  introduced  at  the  Ontario  Legislature  will  pass 
through  the  most  densely  populated  sections  of  Ontario,  serv- 
ing 1,262,000  persons,  or  .53  per  cent,  of  the  population.  The 
areas  served  will  represent  in  assessment  $1,134,000,000,  or  50 
per  cent,  of  the  total  provincial  assessment. 

Winter,  Williamson  &  Little,  of  Windsor,  Ont..  have  ac- 
(piired  property  on  Goyeau  Avenue,  on  which  they  propose 
to  erect  a  big  apartment  house.  The  property  includes  three 
dwellings  facing  on  Goyeau  Avenue,  including  the  old  Hor- 
ton  home.  These  will  be  moved  or  torn  down  and  a  three- 
storey  building,  with  24  apartments,  erected. 

At  a  recent  meeting  of  the  Winnipeg  School  Board  there 
was  some  discussion  regarding  the  need  for  increased  school 
accommodation  in  certain  sections  of  the  city.  It  was  de- 
cided that  a  siiecial  meeting  of  the  School  Management  Com- 
mittee be  called  and  that  all  the  members  of  the  board  he 
invited  to  be  present  and  discuss  the  matter  with  them. 

.'\  new  $75,000  hospital  to  take  care  of  cases  of  measles 
and  whooping  cough  was  recommended  by  Dr.  C.  J.  O.  Hast- 
ings, medical  health  officer  of  Toronto,  before  the  Board  of 
Health.  The  lioard  aiipro\cd  the  idea,  and  decided  to  hold  a 
conference  with  the  I'lopertN  Committee  as  to  the  advisa- 
Ihlitj^  of  appropriating  part  of  the  old  jail  grounds  for  a  site. 

The  Bonner-Worth  ComiJany,  a  worsted  spinning  mill  of 
Peterboro,  Ont.,  have  machinery  on  order  for  the  installation 
of  the  "French  spun"  process,  and  expect  its  delivery  this 
summer,  when  construction  of  a  new  iil.ant  will  be  com- 
menced. The  plans  call  for  a  three-store},'  building  some  150 
feet  in  length,  and  will  mean  the  employment  of  00  additional 
hands. 

Xo  estimates  of  construction  cost  are  suhmitti-d  in  con- 
tiection    with   the    l'ro\  inci;il   1 1 i.i^h w  a.\  s    I'.ill   in   the  (  Int.'irio 
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Legislature.  The  J'reiiiier  stated  that  with  the  labor  market 
in  its  present  state  and  with  conditions  upset  by  the  war  and 
uncertain  after  the  war,  eiii^ineers  had  assured  him  it  was 
impossible  to  gi\e  estimates  which  could  be  reasonably  ac- 
curate. 

.\  deputation  from  Stouffxille.  ()nt.,  will  wait  ui)on  the 
York  highway  commissioners  ii,  protest  against  the  contem- 
]>lated  improvements  to  the  roatlway  between  L.angstaft"  and 
the  l^fth  Concession  of  Markham  Township,  and  between 
Markham  village  and  Locust  Hill,  being  undertaken  until 
Stouffville  is  linked  up  with  the  present  system  on  the  Sixth 
I  oncession. 

The  east  section  of  the  old  wooden  Itridge  over  the  C'api- 
lano  River,  B.C.,  on  Keith  Road,  recently  collapsed.  The 
bridge  has  been  in  an  unsafe  condition  for  some  months  and 
has  been  closed  to  traffic  on  that  account.  Its  western  end  is 
fairly  intact,  and  may  be  used  in  the  contemplated  scheme 
for  a  pedestrian  bridge  over  the  river  at  this  point.  In  any 
case,  a  pedestrian  bridge  to  replace  the  old  traffic  bridge  is 
])ossible,  as  tentative  plans  for  a  suspension  bridge  have  been 
discussed. 

Works  Commissioner  Harris,  of  Toronto,  has  reported 
the  costs  of  building  permanent  and  temporary  lines  on 
Bloor  Street,  from  Quebec  Avenue  west  to  Jane  Street.  They 
are  as  follows:  Double  track,  temporary,  Quebec  Avenue  to 
Kunnymede  Road,  $40,77(1 ;  double  track,  permanent.  Quebec 
A\enue  to  Runnymede  Road,  $89,660;  single  track,  tempor- 
ary, Quebec  Avenue  to  Jane  Street,  $()t),319;  single  track,  jier- 
manent,  Queljec  Avenue  to  Jane  Street,  $ir8.f)9.");  double 
track,  temporary,  Quebec  .\\enue  to  Jane  Street,  $8(;,.161  ; 
double  track.  i)crmanent,  Quebec  .\\enue  to  Jane  Street, 
$I7r),10:!. 

The  new  plant  for  the  Goodyear  Tire  and  Rubber  Com- 
pany, wdiich  is  being  constructed  at  New  Toronto,  will  be 
completed  about  May  1.  The  building  is  .jCiO  feet  long  l)y  SO 
feet  wide,  four  storeys  and  basement.  ( )ne  and  one-half  mil- 
lion dollars  will  be  spent  on  it.  In  connection  with  the  fac- 
tory there  is  one  of  the  linest  chimney  stacks  in  Canada.  It 
is  14  feet  in  diameter  and  2.50  feet  high.  Approximately  GOO 
men  will  be  employed  when  the  plant  is  opened,  but  the  fac- 
tory is  large  enough  to  employ  l,.')()0.  The  Goodyear  Com- 
pany own  28  acres  at  New  Toronto,  and  propose  to  build  six 
factories  of  similar  size,  as  their  business  demands. 

The  concrete  superstructural  work  on  the  government 
piers  at  Victoria,  B.C.,  has  now  been  completed.  These  con- 
crete walls  are  built  up  on  foundations  prepared  by  the  sink- 
ing of  52  caissons.  The  contractors,  Grant.  Smith  &  McDon- 
nell, Ltd.,  are  now  engaged  in  filling  in  the  space  inside  the 
|)icr  walls,  and  it  is  expected  that  this  section  of  the  work 
will  be  completed  within  a  couple  of  months.  Most  of  the 
material  for  back-filling  is  being  supplied  by  the  big  suction 
dredge  now  working  in  West  I'ay,  from  which  it  is  trans- 
ported by  means  of  ;i  sul)merged  pipe-line  under  the  entrance 
to  till'  Inner  llarbor  and  then  overland  to  Ogden  Point.  ' 

The  new  Suburban  I'lanning  ,\cl,  introduced  in  the  On- 
tario Legislature  by  Hon.  VV.  D.  Mcl'herson,  grants  control 
of  suburban  areas  to  the  cities,  towns,  and  villages  of  the 
pro\ince.  This  bill  covers  all  urban  municipalities.  It  .gives 
the  local  council  power  to  api)oint  a  planning  commission, 
and  this  commission  may  set  out  a  suburban  i)lan  governing 
future  streets,  parks,  etc.  Then  when  the  land  is  subdivided 
its  layout  must  conform  to  that  plan.  Where  there  is  a  dis- 
pute the  Ontario  Railway  and  Municipal  P.oar<l  will  adjudi- 
cate. The  bill  creates  a  suburban  area  of  Ww  miles  around 
each  city  and  three  miles  around  towns  and  villages,  within 
which  the  urban  munici|)alily  may  exercise  a  measure  of  con- 
trol. 

Two  salmon  canneries,  costing  appro.xiiiiately  $Iih).i)imi 
each,  will  be  built  this  spring  on  Vancouver  Island  b>'  the 


Lumnii  J]a\'  Packing  Company,  Ltd.  Construction  will  begin 
at  once  on  a  two-line  plant  at  Xitinat.  on  the  west  coast  of 
Vancouver  Island,  twenty  miles  east  of  Barclay  Sound.  The 
main  building  will  be  of  sufficient  size  to  permit  of  the  instal- 
lation of  several  other  lines  should  it  prove  necssary.  It  will 
have  a  seasonal  capacity  of  from  7.), 000  to  100.000  cases.  In 
the  imniefliate  future  a  similar  cannery  will  be  built  in  the 
same  vicinity.  Later  developments  will  include  the  construc- 
tion of  a  cold  stora.ge  plant  and  live  tenders  and  seine  boats. 

The  city  of  Vancou\er  installed  some  years  ago  a  con- 
siderable quai.itity  of  concrete  sewer  pipe,  and  has  now  be- 
tween $80,000  and  $100,000  worth  in  the  ground.  Recently 
some  of  these  sewers  ha\e  had  tn  lie  renewed,  the  manufac- 
turers supplying  tiew  ijipe  wdiich  they  declared  to  be  of  an 
improved  quality.  City  Engineer  I'^ellowes,  however,  con- 
sulted Messrs.  Robert  W'.  Hunt  &  Co..  inspecting  and  testing 
en,gineers,  of  Chi'cago,  and  has  receixed  a  rejiort  from  them 
regarding  the  concrete  pi.pe.  This  report  deals  with  three 
samples,  two  of  the  class  of  manufacture  ori.ginally  installed 
and  one  of  the  new  pipe.  Of  the  former  one  of  the  samples 
had  been  in  use  and  the  other  had  not.  A  test  was  carried 
out  (HI  the  unused  pipe,  which  failed  to  resist  water  i>ercola- 
tion  at  ten  pounds  pressure,  applied  internally,  and  wdien 
twenty  i)ounds  was  reached  it  cracked.  It  was  impossible  to 
apply  the  same  test  to  the  pipe  that  liad  been  in  use  owing  to 
irregularities  at  the  end.  which  prevented  it  l)eing  sealed,  but 
the  engineers  consider  their  verdict  on  the  other  sample  a])- 
plicable  to  tliis  case.  The  sample  of  the  newer  class  of  i)ii)c 
also  failed  to  obtain  the  endorsation  of  the  testing  lirm. 
They  found  that  it  did  not  resist  perc(dation.  and  that  the 
interior  surface  was  not  sufficiently  smooth. 


Personals 

Mr.  W.  I''.  Tye,  C.E.,  will  be  unable  to  visit  Hamilton. 
Out.,  to  report  upon  a  common  entrance  scheme  for  all  rail- 
ways before  next  June.  He  is  at  present  engaged  in  Van- 
couver. 

Mr.  William  Walker  has  been  ai^pointed  acting  division 
engineer,  eastern  lines  of  the  Grand  Trunk  Railway,  in  suc- 
cession to  Mr.  F.  L.  C.  Bond,  who  has  .gone  overseas  with  a 
railway  construction  battalion. 

Mr.  J.  S.  Dennis,  president  of  the  Canadian  Society  of 
Civil  Engineers,  has  been  authcjrized  by  the  council  to  repre- 
sent the  society  at  the  third  annual  conference  of  the  Com- 
mittee on  Engineering  Co-operation,  to  be  held  at  Chicago 
on  March  29  and  30.  Prof.  S.  J.  Xevvell  of  the  University  of 
Illinois  is  the  president.  The  object  of  the  conference  is  to 
prepare  plans  for  co-operation  mi  matters  of  general  interest 
to  the  engineering  ])rofession. 


Obituary 

Mr.  George  Henry  l-'rosl.  one  of  the  iddest  engineering 
.graduates  of  McGill  L 

cently  at  Plainlield.  .\'.J.  Mr,  k'rost  took  his  C.  E.  degree  at 
McGill  in  1800.  and  for  some  years  practised  the  ])rofession 
of  land  surveying  at  Smith's  Falls,  Out.,  subsequently  be- 
coming an  engineer  on  the  Chicago  and  .Vorlhvvest  Railvvav 
and  on  the  (irand  Rapids  ;iiid  Indiana  Rail\\a\-.  with  head- 
(piarlers  at  Chicago.  Later  he  took  up  journalistic  work,  and 
in  1874  founded  the  Engineering  News.  Some  years  ago  he 
retired  from  active  work,  and  took  up  his  residence  at  Plain- 
lield, X.J. 


Trade  Publication 

The  Portland  Cement  .\ssociation  has  issued  booklets  en- 
titled "Integral  Curb  for  Concrete  Paxement"  ;ind  "Why 
lUtild  l'"irei)roof."  These  will  be  distributed  to  those  inter- 
ested on  request. 
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Contracts  Department 


News    of   Special   Interest   to  Contractors,  Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

BridKcburg,  Ont. 

I'uvMi  i>l;m>  h>  piirihasc  .iii  I'Uidii.' 
pmni)  lor  pump  lunisc.  U.  A.  L;m^.  lowii 
clerk. 

Dereham  Township,  Ont. 

I'l-iiilcrs  \sill  Ik-  rcccixod  l)>  the  towi.- 
ship  clerk.  Alex.  l>ell.  Dereliam  Cenin. 
until  .\pril  '.»  for  the  construction  ol 
Rutherford  and  Deer  Creek  drains  Im 
the  Townshii)  Council. 

Haldimand  County,  Ont. 

1  he  bounty  (.ouncil  will  do  1 V..  miles 
of  nietaUinjj.  at  a  cost  of  .$7,()()0,  and  ex- 
pend $!>..">0i)  on  repairs.  Superintendent 
of  roads,  n.  W.  Mcl'urnev.  1  la.yersville. 

Hull,  Que. 

The  construction  of  concrete  pavemeiit 
on  .\ylnier.  from  Bridge  St.  to  h'ront,  is 
heing  considered  hy  the  City  Councii. 
Engineer.  J.  .\.  Laforest. 

The  City  Council  plan  to  lay  pavement, 
likely  concrete,  on  Hrewery  ."street,  from 
.\ylmer  Road  to  (iatineau  '■Joad,  and  on 
Bridge  Street,  from  W  ellington  to  Fhille- 
more.    I-'ngincer.  J.  Laforest. 

London,  Ont. 

The  City  Council  contemplate  sewer 
extension  on  Nightingale  Avenue.  En- 
gineer. II.  A.  Brazier,  will  rei)c)rt  on  cost. 

Metcalfe  Township,  Ont. 

Tenders  will  be  received  by  the  clerk. 
Harry  Thompson,  R.R.  No.  2,  Kerwood. 
until  .\pril  2  for  the  construction  of  tin- 
Murphv  drain.  Concrete  or  good  tiie 
speci  tied. 

Ottawa,  Ont. 

Tenders  are  being  received  by  the  en- 
gineer. .Alex.  Stuart,  until  March  31  tor 
supplies  required  by  the  Ottawa  Im- 
provement Commission,  110  Wellingioi, 
St..  costing  $!»7.000. 

Quebec,  Province  of. 

Tenders  are  being  received  by  the  sec- 
retary, G.  H.  Burroughs,  F'arliameni 
Buildings.  Quebec,  until  April  ■',  for  the 
construction  of  pavement  through  Ste. 
Foy.  from  St.  Augustin  to  Quebec  City. 
Plans  and  specifications  with  the  secre- 
tary. 

Regina,  Sask. 

The  City  Council  have  had  plans  i)re- 
pared  tor  a  $10,000  pump  house  for  Bog- 
gy Creek.  J.  R.  Ellis,  2852  Rae  St..  is 
architect.    Clerk,  George  Beach. 

Rooke  Township,  Ont. 

Tenders  will  l)c  received  by  the  engi- 
neers. G.  .\.  Gililland  and  Hugh  Kenne- 
dy, care  of  the  clerk,  W.  J.  Weed,  .Alvin- 
ston,  until  .April  7  for  repairs  of  the 
Thompson  and  Carpenter  drain  for  tiie 
Township  Council. 

St.  Catharines,  Ont. 

Tenders  close  with  the  Hoard  of 
Works  .April  12  for  the  construction  of 
48.5  lineal  feet  of  30-inch  sewer  and  52.'5 
lineal  feet  of  24-inch  sewer.    City  engi- 

nff-r.  W   r  X(;ar. 


St.  Thomas,  Ont. 

The  City  L'ouncil  are  considering  the 
conslruction  of  cement  walks.  iMigiiuei  , 
.Mr,  I'erguson. 

I'enders  will  be  called  alioiU  June  I  lor 
the  construction  of  a  macadam  pavement 
on  Wellinglon  for  the  City  Council.  En- 
gineer. Mr.  i'"erguson. 

Toronto,  Ont. 

Works  Commissioner  R.  C.  Harris  has 
included  the  following  in  his  estimates: 
Additional  i)ump  and  motor  at  Riverdale 
pumping  station,  $35,000;  high  pressure 
lire  system  extension,  .$600,000;  exten- 
sion of  distril)ution  system  east  of  the 
Don  i'!i\er,  $:!75,000:  two  :iO-in.  water 
mains  from  pumi>ing  station  to  Front  St., 
$!)5.000. 

Vancouver,  B.C. 

City  plans  improving  sewer  emptying 
into  English  Bay.  About  $20,000.  F. 
Harris,  waterworks  commissioner. 

Walkerville,  Ont. 

Plans  are  being  prepared  for  a  con- 
crete and  asphalt  block  pavement  on 
Walker  Road  for  the  City  Council. 

Plans  are  being  prepared  for  concrete 
sidewalks  on  Lincoln  Road  and  Iroquois 
Street  for  the  City  Council. 

Waterloo,  Ont. 

Tile  construction  of  a  storm  sewer,  to 
cost  $3,000,  is  l)eing  considered  by  the 
Town  Council.  Work  will  be  done  by 
day  labor,  and  Engineer  Charles  Moogh 
will  purchase  24-in.  and  30-in.  concrete 
pipe. 

The  town  engineer,  Ciiarles  Moogii, 
will  purchase  0  and  O-in.  tile  for  the  con- 
templated sewer  exCension,  to  cost  $2,500. 

Winnipeg,  Man. 

Tune  for  recei\  ing  tenders  for  approxi- 
mately 12,000  feet  of  48-in.  and  1,300  feet 
of  (iO-in.  cast  iron  pipes,  specials,  and  .gate 
vahes  for  the  Greater  VVinnipeg  Water 
District,  501  Tribune  Building,  has  been 
extended,  and  tenders  will  l>e  received  by 
the  chairman.  R.  D.  Waugli,  until  lutoii, 
April  ]6.  Specilications  and  form  of  ten- 
der at  the  ofTice  of  the  District. 

CONTRACTS  AWARDED. 

Hull,  Que. 

The  Ottawa  Construction  Company, 
Central  Chambers,  Ottawa,  has  l)een 
awarded  the  general  contract  for  the  con- 
struction of  pavement  on  Laurier  Avenue 
for  the  City  Council,  at  a  cost  of  $100,000. 
Engineer,  J.  Laforest. 

Lindsay,  Ont. 

The  Turbine  Equipment  Company, 
Ltd.,  C.P.R.  Building,  Toronto,  have  been 
awarded  the  contract  for  supplying  a  De 
Laval  turbine  pump  to  tiie  Water  Com- 
mission, Town  Council. 

St.  Hyacinthe,  Que. 

Tlu-  Turbine  l*",quipment  Company,  Ltd., 
C.F^R.  Building,  Toronto,  have  been 
awarded  the  contract  for  the  supplying 
of  a  De  Laval  turbine  puinp  to  the  Wa- 
terworks Commission,  City  Council,  in 
connection  with  filter  system. 


West  Hawkesbury  Township,  Ont. 

The  general  contract  for  the  construc- 
tion of  a  macadam  road  on  I'^ront  Road, 
between  I'Original  and  Hawkeslntry,  has 
been  awarded  to  McDonald  &  Dibblie.  43 
St.  Sacrament  Street,  Montreal.  The 
contract  for  the  construction  of  four 
bridges  on  the  road  system  has  been 
awarded  to  the  Ontario  Bridge  Company. 
Toronto,  for.  $42,000,  $16,400,  $1,560,  and 
$917. 

Railroads,  Bridges  and  Wharves 

Banff,  Alta. 

The  Cascade  Scenic  Railway  plan  to 
construct  a  railway  up  mountain  near 
here.  Work  probably  to  start  this  year. 
Engineer,  Harold  Johnson. 

Charing  Cross,  Ont. 

The  Michigan  Central  Railway  intend 
to  rebuild  their  railway  station,  at  a  cost 
of  $3,000.  Architect,  H.  A.  Hornung, 
Jackson,  Mich. 

Petcrl  oi  o,  Ont. 

Council  plan  to  extend  Peterboro  Ra- 
dial Railway.  W.  G.  F'erguson  289 
George  St.,  local  manager. 

Saikatocn,  Sask. 

The  City  Council  has  authorr'.ed  the 
expenditure  of  $19,640  on  street  railway 
and  equipment.  Superintendent,  G.  H. 
Archibald. 

Er  1  ingfield,  N.S. 

The  Davison  Lumber  Comi.'anv, 
Bridgewater,  are  considering  the  icon- 
struction  of  twelve  miles  of  railway. 

Toronto,  Ont. 

C  ity  i>laiis  sul)way  on  Duplex  ,\venue, 
under  Belt  Line  Railway.  About  $183,800. 
R.  C.  Harris,  works  commissioner. 

Works  Commissioner  R.  C.  Harris  has 
included  in  his  estimates  $149,370  for  re- 
construction of  lirid.ge  on  South  Glen 
Road,  and  .$63,200  for  bridge  on  Spadina 
Road. 

Walkerville,  Ont. 

Tlie  Essex  Terminal  Railway  will  make 
surveys  for  an  electric  railway  from  Ojib- 
way  to  Amherstburg.  Engineer,  Owen 
McKay. 

CONTRACTS  AWARDED. 

East  Angus,  Que. 

The  Phoenix  Brid.ae  and  Iron  Works, 
Ltd.,  8:;  Colborne  St.,  Montreal,  have 
lieen  awarded  the  contract  for  steel  work 
for  the  $45,000  steel  bridge  across  St. 
I'Vancis  River  for  the  Municipalities  of 
East  -Angus  and  Westbury. 

McGillivray  Township,  Ont. 

i'rank  N'icliol,  Parkhill,  has  been 
awarded  the  general  contract  for  the 
erection  of  a  l)ridge  for  the  Township 
Council.  Engineer,  Charles  Tall)ot.  Coun- 
ty Building,  London. 

Middleton  Township,  Ont. 

.\.  L.  Oatniaii,  R.R.  Tillsoii])urg,  has 
l)een  awarded  the  contract  for  abutments 
at  .$4,993,  and  the  Sarnia  Bridge  Com- 
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pany,  176  North  St  re  el.  Sariiia,  tiie  con- 
tract for  steel  at  $4,000  in  connection  with 
the  erection  of  a  $10,000  bridge  for  the 
Township  Council.  Engineer.  Guy  K. 
Marston,  Simcoe. 

Minitonas.  Man. 

W.  J.  C'aniphell  lias  l)ceii  awarded  the 
.general  contract  and  will  supply  all  ma- 
terial for  the  erection  of  a  $:i,r):i7  bridge 
over  Woody  River  for  the  Municipality 
of  Minitonas.  Secretary-treasurer,  J.  H. 
Cannon, 
Toronto.  Ont. 

Bennett  &  Wright,  78  Queen  St.  E., 
have  been  awarded  the  contract  for  a 
wrought  iron  pipe  drainage  system  for 
Kosedale  section  of  the  Bloor  Street  Via- 
duct. 


Public  Buildings  Churches, 
and  Schools 

Brampton,  Ont. 

Work  may  be  resumed  on  the  erection 
of  colle,ge  buildings  which  were  under- 
taken about  three  years  ago  for  the  St. 
Clement's  College,  Blythewood  Avenue. 
Toronto.  No  definite  action  will  be  taken 
until  after  May  1. 

Coleraine,  Que. 

Tenders  will  be  called  shortly  for  the 
erection  of  a  $5,000  school  for  the  School 
Board.  Secretary-treasurer,  Fred  Ro- 
berge. 

Ellis  Township,  Ont. 

The  St.  Paul's  Lutheran  Church  con- 
gregation are  calling  for  tenders  for  the 
erection  of  an  $8,000  one-storey  church. 
F^lans  and  specifications  with  the  owners 
and  architects,  Knechtel  &  Schwartz, 
Click  Block,  Kitchener. 

Haliburton,  Ont. 

The  Scliool  Board  are  considering  the 
erection  of  a  school.  Secretary,  George 
I'emister. 

Halifax.  N.S. 

The  erection  of  a  tubcrctilosis  hosijital 
is  contemplated  by  the  City  Council. 
Clerk.  L.  I'red  Monaghan.  Temporary 
hospital  will  be  erected  while  new  one  is 
under  way. 

W.  J.  Busch,  00  Bedford  Uoad.  iias 
l)een  api)ointed  architect  for  a  $12."),000 
school  to  be  erected  by  tlie  Board  ol 
School  Commissioners.  Secretary.  Miss 
S.  J.  Wilson,  81  Sackvillc  Street. 

Hamilton.  Ont. 

Plans  are  lieiii.g  prt'pared  iiy  a  local 
architect  for  a  $25,000  hall  to  be  erected 
on  Mary  Street  by  the  Knights  of  Pyth- 
ias. 

Kitchener,  Ont. 

Plans  have  Ijeen  prepared  and  tenders 
will  be  called  shortly  for  the  erection  of 
"St.  Mary's"  Hospital,  on  Queen's  Cres- 
cent, by  the  Sisters  of  Chanty,  Kingston, 
at  a  cost  of  $!)0.000, 

Montreal,  Que. 

The  Military  Hospital  Commis'sion, 
"L'nit  A,"  Drummond  Street,  are  nego- 
tiating for  a  site  of  80  acres.  If  secured, 
a  hospital  with  huts  will  be  erected  to 
accommodate  between  500  and  (lOO  l)eds. 

Moserville.  Ont. 

Charles  Knechtel.  Kitchener,  has  lieen 
ai)pointed  architect  and  is  preparing 
plans  for  a  $12,000  Lutheran  Church  to 
replace  the  one  destroyed  by  fire.  .Ad- 
dress, Rev.  .A.  I'luiik.  I'.runiur 

Notre  Dame  Du  Sacre  Coeur,  Que. 

Plans  and  specilications  are  vvilli  liie 


secretary,  J.  E.  Belanger,  who  will  re- 
ceive tenders  until  2  p.m.,  April  10,  for  tiie 
erection  of  a  school  for  the  School  Board. 

Ottawa.  Ont. 

Tenders  will  lie  received  by  tiie  arciii- 
tccts.  J.  A.  Pearson  and  J.  O.  Marchand, 
Centre  Block,  until  noon,  April  11,  for 
terra  colta  fu  cpn  u .ling  for  the  Dominion 
Parliaiiiciil  Buildings.  Plans  and  speci- 
fications at  the  oftice  of  the  general  con- 
tractors, P.  Lyall  &  Sons  Construction 
Company.  Ltd. 

Rostock.  Ont. 

A  building  committee  has  lieen  a])- 
pointed  to  erect  a  $5,000  church.  Secre- 
tary, Justus  Krenter. 

St.  Hyacinthe,  Que. 

The  erection  of  an  $88,000  school,  the 
"Girouard  Academy,"  is  contemplated  by 
the  School  Board.  "Secretary,  Rene  Mor- 
in,  N.P. 

Ste.  Madeleine,  Que. 

Tenders  will  be  called  shortly  for  the 
erection  of  a  $8,000  school.  Secretary- 
treasurer  of  the  School  Board,  J.  D. 
Rainville. 

St.  Mathias,  Que. 

The  School  Board,  secretary-treasurer, 
Joseph  Demers.  contemplate  the  erec- 
tion of  a  $6,000  school. 

Ste.  Perpetue  De  L'Islet,  Que. 

Work  will  start  in  May  on  the  erection 
of  a  $8,000  school  for  the  School  Board. 
Secretary-treasurer,  G.  St.  Pierre. 

Stratford,  Que. 

The  erection  of  a  $4,000  school  is  be- 
ing considered  by  the  School  Board. 
Secretary-treasurer.  Euclide  Champoux. 
Lac  Aylmer. 

Sydney,  N.S. 

Tlie  Military  Hospital  Commission 
are  having  plans  prepared  for  remodel- 
ling a  residence  into  a  hospital.  .Suiier- 
intendent.  Col.  Alfred  Thompson,  M.P. 

Toronto,  Ont. 

Plans  have  l)een  apisroved  and  tenders 
will  i)e  called  shortly  for  the  erection  ol 
a  $00,000  scliool  for  the  Board  of  Educa- 
tion. Secretary-treasurer,  W.  C.  Wilkin- 
son. 155  College  St. 

Plans  have  been  drawn  and  tenders 
will  be  called  soon  for  the  erection  of  an 
$8,000  addition  to  the  St.  Edmond's  .\n- 
.glican  Church.  Architect,  J.  B.  Crooks, 
1202  Dovcrcourt  Road. 

The  Dominion  Roy.il  Commission 
(care  of  Toronto  Exliiljition  iioard,  Kin.g 
St.  E.)  in  their  report  recommended  that 
the  British  Government  provide  for  per- 
manent buildings  for  tlie  display  of  Brit- 
ish-made .goods. 

The  Duft'eriii  Street  Baptist  Churcii 
con,gre,gation  will  raise  $20,000  for  the 
erection  of  a  church.  Work  not  likely  to 
start  until  1918.  Pastor,  Rev.  George 
Roliertson.  0  h'ernliank  Avenue. 

Verdun,  Que. 

The  School  Board  of  Village  St.  Pierre 
contemplate  the  erection  of 'a  $50,000 
school.  Secretary-treasurer.  George  A. 
Wards. 

Yarmouth  Township,  Ont. 

Tlie  Tiiwnslii))  Cduiicii  will  ask  tlie 
ratepayers  to  spend  $5,000  on  new  school 
to  rciilace  Lockes  School.  Secretary- 
treasurer,  W.  C.  Caughell.  :i80  Talho; 
St.,  St.  Thomas. 

CONTRACTS  AWARDED. 

Halifax,  N.S. 

S.    M.    I'.r.iMklicld.    (iran\il!e    St.,  has 


been  awarded  the  .general  coniract  and 
will  carry  out  tiie  masonry,  steel,  carpen- 
try, roofing,  plastering,  and  painting- 
contract,  and  Farquhar  Brothers,  Bar- 
rin.gton  Street,  have  been  awarded  the 
electrical,  i^lumbin.g,  and  heating  con- 
tracts in  connection  with  the  erection  of 
a  military  hospital  for  the  Military  Hos- 
|)ital  Coiiiniision,  Metropole  liiiildin.g. 

Oshawa,  Ont. 

W.  1),  Muckler,  Simcoe  St.  X..  has 
been  awarded  the  sub-contract  for 
plumljing  and  heating  for  $20,000  addi- 
tion to  the  Oshawa  Hospital.  Contracts 
for  elevators  to  be  let.  Architects, 
Langley  &  Howland.  113  King  St.  W., 
Toronto. 

Toronto,  Ont. 

The  following  contracts  have  l)eeii 
awarded  in  connection  with  the  erection 
of  a  Masonic  temple  for  the  Masonic 
Temple  Corporation  of  Toronto:  Cut 
stone,  Scott  Brothers,  38  McGee  St.;  re- 
inforced concrete,  A.  C.  Richmond, 
Yonge  St.  Arcade;  plumbing,  heating, 
and  wiring,  Bennett  &  Wright,  Ltd.,  78 
Queen  E.;  plastering,  Hoidge  &  Sons,  34 
Price  St.;  glazing.  Metropolitan  Glass 
Company,  Ltd.,  209  Church  St.;  roofing 
and  tinsmithing,  A.  Matthews,  Ltd.,  256 
Adelaide  W. ;  marble,  J.  G.  Gibson  Mar- 
ble and  Granite  Company,  52  Winchester 
St.;  elevator,  Otis  Fensom  Elevator  Co., 
50  Bay  St. 

Triiro.  N.S. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $19,700  stone  and  brick  addition  to 
the  Maritime  Home  for  Girls  by  Falcon- 
er &  McDonald,  Ltd.,  St.  Paul  Building, 
Halifax:  Masonry,  steel,  carpentry,  and 
roofing.  general  contract;  electrical 
work.  W.  H.  Conn,  Prince  St.;  plumbing, 
W.  J.  Christie,  Prince  St.;  plastering, 
Henry  K.  Burgess,  Bible  Hill. 


Business  Buildings  and  Indus- 
trial Plants 

Berwick,  N.S. 

The  erection  of  a  $:>.000  canning  fac- 
tory is  being  considered  by  R.  J.  Gra- 
liaiii.  lielleville. 

Chicoutimi,  Que. 

Tenders  will  be  called  April  15  \,u-  liic 
erection  of  a  .$:{,500  .gara.ge  for  the  La 
Cie  d'Usina.ge  and  Garage  de  Chicoutimi. 
Rue  Racine,  Chicoutimi. 

Elmira.  Ont. 

1  he  Klmira  Transmission  Coniiiany 
will  erect  dry  kiln,  moulding  shop,  anil 
machine  shop  on  Church  St."  By-law  to 
loan  $15,000  to  lie  iiresented.  Manager. 
E.  Vice. 

Halifax.  N.S. 

I  lie  Harris  .\battcnr  Company,  L'nion 
Stock  Yards,  Toronto,  are  considering 
the  erection  of  a  cold  stora.ge  plant. 
Harrow,  Ont. 

C  lark  Canning  Comp;m\-  preparing 
plans  for  erecting  brick  adtlition  to  fac- 
tory Iniildin.g,  to  cost  $50,000. 

Lindsay,  Ont. 

Tile  erection  of  a  $0,000  two-storey 
gara.ge  on  Kent  Street  is  being  consid- 
ered l)y  R.  Butler,  Box  4.  Garage  will 
be  occupied  liy  the  Gray  Dort  Ciimpany 
vviien  ready. 

The  Boving  Hydraulic  and  Engineer- 
ing Company  contemplate  tiie  erection 
(Continued  on  page  45) 


Tenders  for  Buildin<i 


Si-.ilc<l  Iciuleis  will  be  received  uiilil  April  9th, 
1917.  ul  1-  o'tltK'k  noon,  ailili i-sscil  to  llif  Toronlo 
llatlior  I'omiiii'isioners,  Titt  l!ay  Slrcel.  Toronto, 
tint.,   and   murked   '■Tcniltrs   for  BuiUling." 

All  inforinalion  may  l>c  olitaincil  l)y  a|>|>lyinK  lo 
ilic  Architects,  Cliapnian  &  McUitVin,  !)5  King  St. 
Kast,  Toronto.  Tenders  received  after  the  tinu' 
jliove  named  will  not  he  considered  and  tlic 
t 'ommis5ioners  reserve  tlic  riglit  to  reject  any 
.>r  ail  tenders  receive<l.  12  14 


Tenders  for  Water  Works 

Valves  and  Hydrants 


Scaleil  Icmlcrs,  |ilainly  marked  as  to  contents, 
«ill  he  received  hy  Frank  liarber.  Kngineer  for 
the  .Mnnicipal  Corporation  of  the  rowiiship  of 
N'nrk.  up  to  12  o'clock  noon  of  Saturday,  April 
14th.  1917,  for  the  snpi>ly  and  delivery  of  tlie 
following  material.  .\ll  envelopes  must  be  marked 
"Tentlcrs  for  ■J4-in.  Valves,  or  Hydrants,"  as  the 
case  might  be. 

Tender  t"-l.  For  supply  and  ilelivcry   of  24  inch 

Slop  Valves. 
Tender  II.     For  supply  and  delivery  of  Hydrants 

(City  of  Toronto  patterjis). 

Plans  and  specifications  may  be  seen,  and  all 
necessary  information  obtained,  at  the  office  of 
the  undersigned.  57  .\delaide  Street  East,  To- 
ronto. 

The  lowest  or  any  tender  will  not  neces- 
sarily be  accepted. 

FRANK  HARBER, 

Township  Engineer. 
Toronto.    Mar.   L'1.   1!I17.  1:M:^ 


CITY  OF  WESTMOUNT 
City  Engineer's  Department 


Tenders  are  invited  for  tiie  follrjwing  supplies 
for  the  year  beginning  1st  May,  1917,  and  end- 
ing :;iith  Ajiril,  V.ns. 

t. — Cement. 
2.— Sand 

'.i. — Crushed  Stone. 

4.  — Quarried  Stone. 

5.  — Sewer  Pipes. 
0. — Farm  Tiles. 
7. — Bricks. 

Specifications,  forms  of  tender  and  all  informa- 
tion may  be  obtained  at  the  office  of  the  under- 
'ignerl. 

Sealed  tenders  marked  "Tenders  for  .Supplies," 
will  be  recet\-ed  by  the  Secretary-Treasurer  up 
to  twelve  noon,  April  6th.  1917. 

The  City  Council  reserves  the  right  to  reject 
the  lowest  or  any  tender,  and  does  not  guarantee 
to  grant  an  exclusive  contract  to  any  tenderer. 

P.  E.  J  ARM  A. \, 

City  Engineer. 
Westmount,  March,  1017.  13-1.3 


Tenders  Wanted 


not  necessarily 


IrniU'is  will  l)f  uHi'iviil  hv  Ilic  uiiilnsi 
till  12  o'clock  iU)on  Tuesday,  April  10th, 
several   lra<lcs  reiiiiircd   in   Ihe  ercclion  ,i 
pklion   of   a   school   house   al  Kugciii.i. 
.Section    No.   i:i,  ;\rtenicsia. 

Plans  may  he  seen  at  the  residence  of  llic  un 
ckrsigned,  also  at  the  office  of  Forster  &  Clark, 
architects,  SS7  .Second  ,\ve.  East,  Owen  Sound. 

'I'lu'     lowest     or    anv  Iciulcr 
accepted. 

.|l)N,\Tll.\N  l,.\TIMER, 

-Sccrctaiy-Treasuicr, 
' ■'  '  '  Eugenia,  <  )iu. 


Tenders  Wanted 
for  Terra  Cotta  Fire- 
proofing 

Parliament  Buildings,  Ottawa 


Sealed  tenders  will  be  received  hy  the  unilcr- 
signed  until  noon,  Wednesday,  April  11th,  1917, 
for  Terra  Cotta  Fireproohng  retiuired  in  tlic  erec- 
tion of  the  above  building. 

.Ml  tenders  to  be  based  on  220,(»IJ0  s(i.  ft.  (moie 
or  less)  of  12-in.  Terra  Cotta  .\rch  Tile,  !I2,IHI(| 
sq.  ft.  (more  or  less)  of  10-in.  Terra  Cotta  .\rch 
Tile,  12,ij00  sq.  ft.  (more  or  less)  of  !)-in.  Terra 
Cotta  Arch  Tile,  'J."),0(I0  sq.  ft.  (more  or  less;  of 
•S-in.  Terra  Cotta  Partition  Block,  1;17.0()0  sq.  ft. 
(more  or  less)  of  4-in.  Terra  Cotta  Furring,  and 
40,000  s(i.  ft.  (more  or  less)  of  2-in.  Terra  Cotta 
Furring.  liiK,.tl,cr  with  such  beam  covering  and 
skew-li.-irkv  .1.  mJiratcd  and  specilied.  all  to  be 
deliveir.l  .m  ili,  ^u,.  and  to  be  in  cijiifcjrmity  with 
the   plans    and    s))(_(  ideations. 

Deliveries  are  in  cominence  May  l.jtli,  JDIT, 
and  are  to  be  continued  in  such  quantities  and 
at  such  times  as  may  be  directed  and  as  to  in- 
sure complete  delivery  by  September  1.5th,  1917. 

Plans,  speeilieations  and  any  other  information 
required  .an  in-  ..btained  at  the  office  of  the 
(ieneral  (  ■  n. i ,  ,i.  t ...r.  I',  j.yall  &  Sons  Construc- 
tion  Coinpany,    Limited,  Ottawa. 

Each  tender  must  be  accompanied  by  an  accept- 
ed cheque  on  a  chartered  bank,  payable  to  the 
order  of  the  Mim'ster  of  Public  Works,  for  a 
sum  not  less  than  five  per  cent.  (.5  p.c.)  of  the 
amount  of  tlie  tender,  which  will  be  forfeited  if 
the  parties  tendering  decline  to  enter  into  a  con- 
tract wdien  called  upon  to  do  so.  If  the  tender  is 
not  accepted  the  cheque  will  be  rclnrned.  If 
Ihe  tender  is  accepted  an  additional  cheque  for 
a  sum  equivalent  to  five  jier  cent,  (."i  ]>.e.)  of  the 
amount  of  the  tender  must  be  deposited  before 
llie  contract  is  signed.  The  total  security  will 
lie  forfeited  if  the  contractor  fails  to  complete 
the  work  contracted  for. 

Payments  for  material  will  be  made  monthly. 

The  lowest  or  any  tender  not  necessarily 
accepted. 

Samples  nuist  be  sidinntted  for  inspection  by 
noon,  Wednesday,  April  11th,  with  all  tenders. 

Envelopes  containing  tenders  to  be  marked 
■•Tenders  for  Terra  Cotta  Fireproofing,"  and  ad- 
dressed to  the  undersigned. 

.TOIIN  A.  PEARSON',  Architect, 
.1.  O.  MARCIIAND,  Associate, 

Centre  lilock.  Parliament  Buildings, 
I'M-'i  Ottawa,  Ont. 


D.  C.  Generator  For  Sale 

in  first-class  working  order,  second  hand  General 
Electric  Direct  Current  (Generator,  :{5  K.W.,  220 
volts,  arranged  for  belt  drive,  complete  with 
sliding  base,  etc.  Address  Canada  Forge  Com- 
pany, Limited,  Welland,  Ontario.  12-13 


Construction  of  Cribwork 
and  Concrete  Wall 


.Scale. 1  lenders  will  be  received  up  to  12  o'clock 
n...in,  Monday,  April  2,  1917,  addressed  to  the 
(  li.iii  nian  of  Toronlo  Harbor  Commissioners,  50 
Bay  .Street,  Toronto,  Ontario,  and  marked  "Ten- 
ders   for    Harbor    Head    Walls  " 

All  information  may  be  obtained  by  applying 
to  the  above  address. 

Tenders  received  after  the  time  above  named 
will  not  be  considered. 

The  Commissioners  reserve  the  right  to  reject 
any   or  all  tenders  received. 


io-i:j 


E.  L.  COUSIiNS, 

Chief  Engineer  and  Manager. 


Greater  Winnipeg  Water  District 


Tenders  for 

48-inch  and  60-inch  Cast 
Iron  Pipes,  Specials, 
and  Valves 


Sealed  tenders  addressed  to  the  undersigned 
will  be  received  up  to  noon  on  Monday,  April 
16th,  1917,  for  the  supply  of  appro.ximately  12,000 
feel  .,f  4S  inch  an.l  l,:!no  feet  of  60-inch  Cast 
Ir.in  I'ljies,  logelliei  with  nunrerous  specials  and 
Cale  X'alves. 

Speeiheations  and  Form  of  Tender  and  of  Con- 
Irael  may  be  had  upon  application  to  the  offices 
.d  Ihe  District. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

R.  D.  WAUGH, 
Chairman   of  Commissioners, 

501  Tribune  Building, 
Winnipeg,  Man.,  Can. 
lyth  March,  1917.  12-14 


To  Contractors  and  Others 


.\l  limes  we  are  in  a  position  to  fill  rush  orders 
for  piling  timber  f  i  om  our  slock  supply  at  Folc- 
yet,  north  of  Sudbury.  ■ 

EASTERN  LANDS  DEPARTMENT, 
C.N.R.,  TORONTO.  7.]!i 


For  Sale,  en  bloc 


Factory  equiijped  to  turn  out  large  quantities  of 
Concrete  Sewer  Pipe,  Hollow  Blocks,  Bricks, 
Cornices,  Friezes,  Ornamental  Blocks,  Vases, 
Floor,  Robf,  and  Ornamental  Tiles.  Wharf  equip- 
ped with  Electric  Crane  and  lights,  and  a  short 
tramway  with  branches  through  factory  and  yard. 
The  plant  cost  .$70,000;  will  be  sold  cheap',  in- 
cluding large  stock  of  aggregates  and  colors. 

The  plan  includes  two  patent  automatic  pipe 
machines,  one  for  pipe  15  in.  to  42  in.  in  diain- 
cter,  lengths  41  inches;  and  one  for  pipe  4  in. 
lo  12  in.  in  diameter,  lengths  40  in.;  two  men  on 
each  n;achine  and  a  mixer  can  turn  out  100  to 
200  lengths  every  ten  hours,  according  to  the  sizes. 

h'or    iiai  liculars    apply  to— 

S    C.  FOWr.ER,  Liquidator, 

No.  70  St.  Paid  Street, 
10  t.f.  Quebec,  Que. 


Marcli  2s. 
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For  Sale 


1-  25  Ton  Locomotive  Crane,  8  Wheel,  Self  Pio- 

pelling,  50  ft.  lioom. 
1 — S,")  Ton   Marion   Steam  Shovel. 
1 — Model  00  Marion  Steam  Shovel. 
1 — Porter  Uinkey,  25  ton  Standard  Gange. 
:«)  -K.  &  J.  C  Yard  Dump  Cars. 
2  — \o.  7  Gyratory  Crushers. 

W.  FRASER, 

211  McGill  Street, 
12-1:{  Montreal,  Que. 


BOILERS  FOR  SALE 

Two  low  pressure  30  H.P.  steel  boilers  com- 
plete with  mountings,  grates,  etc.  Have  been  in 
use  less  than  two  months.  Good  (or  steam  ot 
hot  water  heating  purposes.  Each  will  carry 
3,000  square  feet  of  steam  radiation.  Further 
particulars — MacM.  R.  &  D.,  4  Beaver  Hall  Sq., 
Montreal.  17-t.f. 


SITUATIONS  VACANT 


WANTED  EXPERIENCED  SUPERINTEND- 
ENT or  foreman  familiar  with  Sewerage  Disposal 
Works  in  all  its  hranrhes.  Must  be  thoroughly 
i-ompolent  to  take  full  charge  of  the  w-ork.  Must 
be  ready  to  start  about  April  1st.  Box  547,  Con- 
tract   Record,   Toronto,    (Jnt.  12-13 


Business  Buildings  and  Indus- 
trial Plants 

(Continued  from  page  48) 
of  a  $20,000  addition   to  their  factory. 
.Sonic  machinery  will  be  required. 

London,  Ont. 

The  erection  ol  a  .$l.j(),000  mill  is  con- 
templated. The  architect,  A.  E.  Nutter, 
Dominion  Bank  Building,  wants  prices 
and  particulars  on  all  huilding'  material. 

Montreal,  Que. 

liutciiison,  VXood  &  Miller,  5!)  Royal 
Insurance  J5uilding,  3  Place  d'Annes  Sq., 
have  prepared  plans  for  alteration  to  a 
store  owned  by  Evans  Brothers,  200 
t.auricr  Avenue  W.,  costing  $15,000. 

Eugene  Guay,  100  Agnes  St.,  will  start 
soon  on  the  erection  of  a  $5,000  two- 
storey  brick  factory.    Architects,  Audet 

C"harl)onncau,  :!()4  Dcjrchcsler  West. 

Newcastle,  N.B. 

The  erection  of  a  $2,000,000  shii)build- 
ing  i)lant  very  soon  is  contemplated  by 
the  International  Shipbuilding-  Corpora- 
tion, Ltd.,  head  office,  323  Transporta- 
tion Building,  Montreal,  Que. 

Niagara  Falls,  Ont. 

'J'iie  Perfection  Tire  and  Motor  Com- 
l)any,  Ltd.,  of  Canada,  713  Marquette 
Bldg.,  Chicago,  are  negotiating  for  a  site, 
on.  which  they  intend  to  erect  a  $35,000 
tire  and  motor  iilant.  Secretary,  L.  A. 
Rockwell. 

Quebec,  Que. 

J.  Gedeon  Jloude,  22  Stc.  Claire  St., 
has  started  work  on  the  erection  of  a 
factory  and  residence,  to  cost  $11,500. 

.1.  L.  Pinsonnault  has  been  appointed 
architect  for  an  asphalt  iilant  to  l)e  erect- 
ed by  the  City  Council.  Cliairman,  J.  A. 
Bouchard. 

Renfrew,  Ont. 

Tenders  are  being  received  i)y  the 
architect,  VV.  K.  Noffke,  Central  Cham- 
bers, until  .\pril  5  for  the  erection  of  a 
$40,000  addition  to  the  Renfrew  Hotel. 
Secretary-treasurer,  Hugh  Mci:)onald. 
Saskatoon,  Sask. 

1  he  erection  of  a  five-storey  ware- 
house, to  cost  $125,000.  is  contemplated 


by  ihe  T.  i'laton  ('omiiaiiy,  A\eiuu-  D 
Xortii_.  Architect.  John  Woodman,  ,302 
Lindsa\'  IhiildiuL;,  W  innipeg,  Man. 

Plans  and  >i>rci  lications  for  tlie  addi- 
tion to  the  baker\-  (jwned  by  Thompson 
&  Xeedham,  birst  Avenue  North,  may 
be  seen  at  the  office  of  the  architect,  N. 
L.  Thompson,  Willoughby-Summer  Com- 
pany. 

Tlie  erection  of  a  $('.,000  cold  storage 
I)Iant  is  beiuL;  cimsirlered  liy  the  City 
C'ouncil.     iMigineer,  L',  J,  Yorath. 

Toronto,  Ont. 

Tenders  are  being  received  by  the  ar- 
chitects. Chapman  &  McGiffin,  95  King 
E.,  until  April  9  for  the  erection  of  a 
$200,000  office  building  for  the  Toronto 
Harlior  Commission.  The  following 
general  contractors  will  sul^mit  tenders 
and  desire  prices  on  sub-trades:  Dickie 
Construction  t'ompany,  Ryrie  Buildin,g; 
.f.  V.  Gray  Construction  Company,  Con- 
federation Life  Building;  Sherwood 
Construction  Company,  Mail  Building; 
Xavin  t'l  instnu  tii  m  Company,  79  Spa- 
dina  Avenue;  W  itciiall  &  Son,  156  St. 
Helens  Avenue. 

Plans  have  been  i^reinired  and  tendeVs 
will  be  called  shortlv  Ijy  Mrs.  F.  Man- 
shar,  109  Willow  .\venue,  for  the  erec- 
tion of  her  store  and  residence,  to  cost 
.$5,000.  Architect,  E.  R.  Conlan,  93  Gren- 
adier Rd. 

Plans  have  l)een  drawn  for  a  $5,500 
brick  factory  for  the  Dominion  Glass 
Company,  Ltd.,  foot  of  Dovercourt  Rd. 
Work  will  be  done  under  supervision  of 
Mechanical  Superintendent  H.  H.  Mal- 
colmson. 

J.  A.  Havill,  50  Church  Street,  is  pre- 
paring plans  for  a  store  and  service  sta- 
tion to  be  erected  by  the  Imperial  Oil 
Company,  56  Church  Street,  at  L^Ioor  and 
Jarvis  Streets. 

Prack  &'  Perrine,  808  Lumsden  Build- 
ing, are  preparing  plans  for  a  $50,000 
concrete  and  brick  warehouse  for  B.  J. 
Johnson  Soap  Company,  Ltd.,  155 
George  St. 

F.  S.  Mallory,  65  Adelaide  East,  has 
l)een  appointed  architect  for  repairs  to 
be  made  to  the  liniMin'.^s  ..wned  by  W. 
&  D.  Dineen  Coni]iaii\,  \  i.n,-e  and  Tem- 
perance Streets,  costing  $5,500. 

Wyoming,  Ont. 

The  erection  of  a  garage  and  repair 
shops,  to  cost  $3,000,  is  being  considered 
l)y  Stonehouse  Brotliers,  Petrolea. 

CONTRACTS  AWARDED. 

Brampton,  Ont. 

The  Roelofson  Elevator  Works,  First 
Avenue,  Toronto,  have  been  awarded  the 
contract  for  elevator  equipment  for  the 
two-storey  addition  to  the  factory  of  the 
C.ummcd  Paper  Company,  Ltd. 

Brantford,  Ont. 

Hugh  Turner,  131-133  Eric  Avenue, 
has  been  awarded  the  general  contract 
and  will  do  all  work  and  will  purchase 
45,000  Milton  red  pressed  or  Hamilton 
red  stock  brick  and  one  steel  beam,  5 
tons,  in  connection  with  the  erection  of 
a  store  and  residence  for  R.  J.  Thomas, 
Hartford,  at  a  cost  .of  $5,000. 

Fort  William,  Ont. 

I' egles- iiellovvs  Engineering  Company, 
1  101  Un  ion  J5ank  Building,  Winnipeg, 
iiave  been  awarded  the  general  contract 
and  will  start  work  at  once  on  the  erec- 
tion of  a  $90,000  elevator  for  tlie  West- 
ern Grain  Company,  ;!38  Grain  F:xcbangc 
lUiilding,  Winnipeg. 


Kitchener,  Ont. 

Casijer  Braun  has  been  awarded  the 
contract  for  foundation  for  the  $40,000 
machine  shop  to  be  erected  by  Austin 
Company,  Cleveland,  Ohio,  for  the  Cana- 
dian Consolidated  Rubl)er  Company. 
Sub-tenders  will  be  received  by  the  gen- 
eral contractors  .until  Ai)ril  15  on  all 
trades. 

Lindsay,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  cold  storage  building  by  Harry 
Hickey.  535  Reid  St.,  Peterboro,  for  I-'la- 
velles,  Ltd.:  Metal  work.  A.  Matthews, 
Ltd.,  256  Adelaide  St.  W.,  Toronto;  ele- 
\ators,  Otis-Fensom  Elevator  Comi:)any, 
50  Bay  St.,  Toronto. 

London,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $10,000  boiler  house  for  the  Middle- 
sex Mills  Company,  Dundas  Street: 
Steel,  Metal  Shingle  and  Siding  Com- 
pany, Guelph  St.,  Preston;  carpentry, 
John  Dodd  &  Sons,  448  King  St.;  roof- 
ing, ITeming  &  Houglity,  :i4(;  Talbot  St. 

Manyberries,  Alta. 

The  Canadian  Bank  of  Commerce  lias 
let  contract  for  its  new  Iniilding  to  A. 
MacKinnon. 

Montreal,  Que. 

E.  Barabe,  622  Montcalm  St.,  lias  been 
awarded  the  general  contract  for  altera- 
tions to  two  stores  owned  by  Dme.  Her- 
mine  Beaudry.  274  Clarke  St.,  to  cost 
$.3,000. 

James  Young,  540  Maplewood  Avenue, 
has  been  awarded  the  general  contract 
tor  the.  erectiot)  of  three  one-storey  stores 
for  Robert  Allan,  86  Dorchester  West. 

F.  A.  Mac  Kay,  14  St.  George  St.,  has 
been  awarded  the  ornamental  iron  con- 
tract and  James  Walker  Hardware  Com- 
pany, 252  St.  James  St.,  the  tile  contract 
in  connection  with  the  erection  of  a 
$150,000  theatre  for  the  Canadian  'thea- 
tres Company,  London,  Ont. 

.A.  F.  Byers,  Ltd.,  340  University  St., 
have  been  awarded  the  .general  contract 
for  the  erection  of  a  $100,000  extension  to 
the  factory  of  tlie  Imperial  Tobacco 
Company,  Ltd.,  900  St.  Antoine  St. 

J.  B.  Gratton,  Ltd.,  600  Rue  Labrecque, 
have  been  awarded  the  general  contract 
for  alterations  to  the  store  of  John 
Hyde,  205  St.  James,  costing  $12,000. 

The  following  contracts  have  been 
awarded  in  connection  with  tiic  erection 
of  an  $80,000  factory  by  A.  F.  Byers 
Company,  Ltd.,  340  University  St.,  for 
Thomas  Davidson  Manufacturing  Com- 
pany, J87  Delisle  St.:  Roofing,  Hk-key  & 
.Aubut,  93  Dominion;  painting,  general 
contractor;  metal  sash.  Steel  and  Radia- 
tion Company,  Ltd.,  304  University  St  ■ 
glass,  Pilkington  i!ros„  8  Busby  Lane. 

Quebec,  Que. 

D.  Maranda,  85  Agnes  Street,  has  been 
awarded  the  carpentry  contract  and  Alf. 
Lefebre,  Beauport  St.,  the  .general  con- 
tract, and  will  carry  out  the  masonry 
work  for  a  one-storev  i)rick  addition  to 
the  store  of  V.  Ed.  Boivin,  :!5-37  Sault 
au  Matelot  St..  at  a  cost  of  $4,500. 

Joseph  Breton,  175  St.  Olivier  St.,  lias 
been  awarded  the  general  contract  for 
repairs,^  costing  $3,000,  to  a  store  owned 
l)y  J,  N,  Rondeau,  2  Lachevroticre. 

Nestor  Simard,  73  St.  Joseph  St.,  has 
awarded  the  following  contracts  in  con- 
nection with  the  erection  of  a  $5,500  one- 
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stKfcy  stone  and  hrick  aiKlitinn  to  his 
st»>rc:  General  contract,  I.  \'ilUiuuvc  iS; 
Son.  3j4  I'rincc  Edwanl  .St.;  masonry. 
I>lasitrin{-  and  paintin.m.  K^'tH'ral  con 
tractor;  carpentry,  line  Cote,  i;.'")  Sec- 
ond .\\eniu-.  I.unoiK'u;  roollnK,  I'.  Ciau-' 
\in.  lit;  I'ourlli  Street:  electrical  work, 
pliinihini:.  and  l^eat^n^.  1'.  I',  (iijiuere, 
Ltd..  i2-5«  Des  l-'osses  St.  Architccl,  J. 
I*.  E.  Uiiss;iult.  253  St.  .loiin  Sircet 

Kniile  Cote.  :t.'>S-:«iO  Uiciuiieu  Si.,  lias 
lieen  awar«led  the  weneral  contract  and 
has  started  work  on  the  erection  of  a 
Jil.iMHi  tliree  storey  hrick  ilair\'  lor  helix 
Koctlette.  L':;.'>  '\iclielieii  St. 

Rcidna.  Sask. 

the  t'ldlowm;;  contracts  have  been 
awardetl  in  connection  with  the  erection 
oi  a  $:i0.t)iH)  hiscuit  laclory  by  McKay 
C"on>trnction  C  Oinpany.  Ltd..  .">()!•  Mc- 
C  allnin  Hill  lUiildinji.  tor  the  I'rairie  I'.is- 
cuit  Company.  Ltd.:  Uasement  plumlnii.n. 
Ke.nina  IMnmhinK  and  lleatin^  C  ompany. 
xsi.i  Hamilton  St.:  heatinf>.  X'a.tJK  Wilson 
li.inpany.  isoi^  Retallack  St.;  electrical 
work,  plnmhin.i;  and  motors.  \\  lulcl'ord 
lirothers.  -'2:n  S.  Railway. 

Toronto.  Ont. 

rile  i.i>ncrete  L\)nstruction  C<impan\. 
:;:•.»  ISroadview  Avenue,  have  been  award- 
etl the  contract  lor  concrete  floors  ami 
I.  E.  Ciray.  244  Church  St.,  the  plumbing 
contract  in  connection  with  the  erection 
of  a  $7..)()0  factory  building  for  the  Do- 
minion Machinery  Company,  110  Church 
St.  One  sttirey.  TO  x  :u),  brick  construc- 
tion. 

F.  W.  Weak'.  Lindsay  .\venue.  has 
been  awarded  the  masonry  contract  for  a 
$10,000  manufacturing  plant  to  be  erected 
for  A.  G.  Strathy,  123  Simcoe  St.  Will 
he  occupied  by  the  Canadian  Storage 
Battery  Company.  17  Simcoe  St. 

Shei>pard  &  .\bbott.  7.S  Harl)ord  St., 
have  been  awarded  the  heatin,i<  and 
plumbin.g  contract  for  a  $50,001)  bakery  to 
be  erected  by  Harry  Web!)  Company, 
Lt<l..  2:;  Buchanan  St. 

W  illiam  Stollery,  20  Elgin  .\venue,  ha> 
been  awarded  the  .general  contract  and 
has  started  work  on  the  erection  of  a 
$4..V)0  two-storey  brick  addition  to  the 
factory  of  Langley  the  Cleaner.  2H'.»  Su- 
mach St. 

.  H.  C.  Appleton,  4i:i  Markham  Street, 
has  been  awarded  the  general  contract 
for  the  erection  of  a  $.i.000  office  and 
stora.ge  building  for  J.  11  Paine  Com- 
I)any.  ti7  Pearl  St. 

WallaccbuTK,  Ont. 

.\rthur  Gregf)ry  has  been  awarded  the 
V"  ;  t  ral  contract  and  the  CJwens  Bottle 
Machinery     Company,  Toledo, 
the  contract  for  glass  machinery 
for  the  $50,000  factory  extension  for  the 
Dominion  Glass  Company. 

Windsor.  Ont. 

W  elch  Brothers.  Sandwich  St.  \\'..  have 
Vteen  awarded  the  rooting  contract  and 
the  Windsor  Hardware  Company,  Sand- 
wich St..  the  plumbing  and  heating  con- 
tract for  the  $8,000  store  to  be  erected 
for  .\.  D.  Bowlby.  Sandwich  St.  W. 


Residences 

Amherstburg,  Ont. 

F.  E.  Laramie.  North  Street,  is  i^re- 
paring  plans  for  a  $3. .500.  brick  residence 
which  he  will  shortly  erect  on  North  St. 

Cowansville,  Que. 

Tenders  will  be  received  by  the  owner, 


John  F.  McLean,  lor  tbc  erection  of  a 
$10,000.  2 '/..-storey,  fraiiu-  and  brick  resi- 
dence. .\rcliilcct.  .1.  S.  Arcliihald,  111  I 
Dorchester  St    W  ,  Moiitri:i1 

Elmira,  Ont. 

Plans  ,aiid  spcciruatioiis  are  with  Ihe 
owner,  Mic.  .Ml.geier.  for  the  erection  ot 
a  $:t,000  residence  on  William  Street. 

Fergus,  Ont. 

The  lollowiii.n  parties  propose  to  build 
risidences  iluring  the  summer.  T.  J.  llaiii- 
iiton,  jas.  Burt,  .las.  Russell,  Cleo.  Beatty, 
Geo.  Reeves,  Wesley  Ham,  A.  C.  Steele 
and  Mrs.  Stewart,  St.  George  Street. 

Halifax,  N.S. 

Plans  ami  specifications  are  with  the 
architects.  Harris  &  Horton,  l<eith  Bldg.. 
who  will  receive  tenders  until  April  :!  for 
the  erection  of  a  $;{,,"jOO,  li-storey.  frame 
residence  for  Douglas  W.  Tyrer, .  24 
Kaye  Street. 

The  Eastern  Investment  Corp..  Cragg 
Bld.g..  have  had  plans  prepared  and  will 
do  all  trades  except  electrical,  plumbing 
and  heating  for  the  erection  of  five  $(i,000 
double  residences. 

Hamilton,  Ont. 

Tenders  are  l)eing  received  liy  the  ar- 
chitect, W-".  Scott,  Sun  I^ife  iiuilding,  for 
tile  erection  of  a  $1.'),000  apartment  house 
for  Walter  Willison,  76  .John  St.  S. 

Kitchener,  Ont. 

i'ians  and  specifications  are  with  the 
architect,  O.  G.  Scheifele.  Bank  of  Ham- 
ilton Bldg.,  who  will  receive  liulk  or  sep- 
arate tenders  for  the  erection  of  three 
1.34-storey  residences  for  A.  E.  Scheifele. 
to  cost  $2,500  each.  Architect  buys  (i,000 
pressed  brick,  6,000  ordinary  brick,  to- 
gether with  all  lumber.  Sub-contractors 
purchase  all  material. 

Lambeth.  Ont. 

Mcliride,  402'A  Richmond  St.,  Lon- 
don, is  preparing  plans  and  tenders  will 
be  called  about  April  2;i  for  the  erection 
of  a  $7,000  two-storey  ■  brick  residence 
fcir  (ieorge  Routled.ge. 

London,  Ont. 

Tenders  will  be  received  by  the  owner, 
James  P.  Millar,  406  Princess  Street,  af- 
ter March  ;J1  for  the  erection  of  an  $8,000 
two-storey  brick  residence.  Plan«  being 
prepared  by  William  G.  Murray,  Domin- 
ion Savings  Building,  London. 

W.  G.  Murray,  Dominion  .Savin.gs 
Building,  has  been  appointed  architect 
for  a  $5,000  residence  for  A.  A.  Langford, 
(i!)2  Coli)orne  St.  Tenders  will  be  called 
about  April  24. 

The  erection  of  three  residences,  to 
cost  $1,400  each,  is  contemplated  by  Bert 
Weir.  49:!  Adelaide  St. 

Tenders  will  be  received  by  the  ar- 
chitect. W.  'G.  Murray.  Dominion  Sav- 
ings Bldg..  after  April  2  for  the  erection 
of  a  $7,000  residence  for  E.  Parnell,  care 
of  Parnell  Bread  Company. 

Tenders  are  being  received  by  the 
owner,  Fred  Henderson,  care  of  Robin- 
son Little  Co.,  for  the  erection  of  a 
$6,000  residence  on  Victoria  Street.  Ar- 
chitect, Wm.  G.  Murray,  Dominion  Sav- 
ings Bldg. 

Montreal,  Que. 

W.  S.  Wright,  204  St.  James  St..  is 
preparing  plans  for  two  semi-detached 
residences  to  be  erected  by  D.  Farrell, 
Marlow  &  Cote  St.,  Antoine  Rd..  at  a 
cost  of  .$20,000.  Work  to  start  about 
April  Lx 

The  erection  of  two  cottages,  to  cost 


$14,000,  is  being  considered  by  Clou- 
tier,  812  Durocher  Street.  Work  to  start 
in  .April. 

New  Toronto,  Ont. 

Brown's  Copper  &  Brass  Rolling  Mills 
I^td.,  will  build  about  75  houses,  avera.ge 
cost  about  $2,500  each.  Work  to  start 
shortly.  .Architect,  H.  Simpson,  79  Ade- 
laide .Street,  Toronto. 

Ottawa,  Ont. 

Plans  are  being  prepared  by  W.  E. 
Noffke,  Central  Chambers,  and  tenders 
will  be  called  shortly  for  the  erection  of 
a  $10,000  residence  for  D.'  R.  Street,  .327 
•Somerset  .Street. 

Preston,  Ont. 

Work  will  start  shortly  on  the  erec- 
tion of  a  $.'j.500  residence  for  N.  Hipel. 
Hamilton  .Street.  General  contractor  will 
do  all  work  and  purchase  all  material,  in- 
cluding 17,000  face  and  15.000  ordinary 
brick.    Architect,  J.  Wersching,  Duke  St. 

Renfrew,  Ont. 

W.  E.  Noffke,  42  Central  Chambers. 
Ottawa,  is  preparing  plans  and  tenders 
will  be  called  shortly  for  alterations  to 
a  residence  owned  by  Mr,  Low. 

St.  Thomas,  Ont. 

Tenders  are  being  received  by  the  own- 
er. Dr.  E.  Clarke,  438  Talbot  St.,  for  tlie 
erection  of  a  $5,000  two-storey  residence. 
Architect,  John  A.  Findlay,  Southern 
Loan  Building. 

Toronto,  Ont. 

Plans  have  been  drawn  for  three  resi- 
dences to  1)6  erected  by  J.  M.  Walkey,  326 
Shaw  St.,  at  a  cost  of  $4,500.  Owner  buys 
brick  and  lumber  and  supervises  work. 

Crawford  &  McClintock,  98  Ferrier 
Avenue,  will  start  work  shortly  on  the 
erection  of  four  residences,  to  cost  $6,000. 
Owner  buys  brick  and  lumber  and  lets 
smaller  trades. 

Tenders  are  bein.g  received  hy  the  ar- 
chitects. Lan.gley  &  Howland,  112  King 
West,  for  the  erection  of  one  pair  of  du- 
plex residences,  to  cost  $9,000  each,  for 
Mrs.  M.  Cohen,  26  Avoca  Ave. 

Plans  have  been  drawn  for  a  pair  of 
residences  to  be  erected"  by  A.  E.  Ban- 
nister. 4  Keystone  Ave.,  at  a  cost,  of 
$4,200. 

Plans  have  been  drawn  for  three  2- 
storey,  frame  residences  to  be  erected  by 
Thos.  .Smithbonc.  Harvie  Axe.  to  cost 
$:!,:U)0.    Owner  supervises. 

Plans  have  been  drawn  for  two  2- 
storey,  lirick  residences  to  be  erected  by 
D.  GouUl,  1179  St.  Clair  .\ve.,  at  a  cost 
of  .$4,400. 

S.  B.  Green,  40  Woodside  Ave.,  will 
start  work  shortly  on  the  erection  of 
six  2>^-storey,  Iirick  residences  to^cost 
$3,000  each.  Owner  buys  material  and 
lets  smaller  trades. 

Tenders  wanted  for  cellar,  plumbing, 
plastering,  etc.,  for  a  nine-roomed  resi- 
dence to  be  erected  by  J.  Kitchen,  203 
Morley  Ave. 

The  foundations  are  in  ior  a  $4,000. 
2^-storey.  brick  residence  to  be  erected 
by  S.  B.  Green.  40  Woodside  .\ve.  Own- 
er buys  material  and  lets  smaller  trades. 

Excavating  has  started  for  a  $10,000. 
3-storey.  brick  residence  to  be  erected  by 
A.  J.  Henderson.  63  Wells  Hill  .\venue. 
Owner  has  purchased  brick  and  lumber. 
Heatin.g.  plumbin.g.  wirin.g  and  jdasterin.g 
not  let. 

T.  j.  .Mien.  48  Oakmount  .\ve..  is 
about  to  start  work  on  the  erection  of 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 


This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  RcprcscnUtive :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 


I  II  !•    (.  (  »  i\l  I  U  AC   r    u  la  I  )  K  I) 


March  ris,  J;»I7 


.1  rcsiilfiicf  uiiil  KuraKC  lo  cost  $-l.">t>li, 
»  )wiuT  Imys  brick  ;nul  lumhcr  and  lets 
>inalU-r  trades. 

F.  I'.  Lunkin.  T-.i  Fulton  Avcmic  will 
-tart  work  ."ihortly  on  tlic  erection  ot  two 
■.'-storey,  frame  am!  hrick  vonccr  resi- 
liences l»>  cost  $ti.40O. 

W    Moad.  -to  Oakwooil  .\vc.,  is  about 
irt  work  on  the  erection  of  a  $;!.'^.">0. 
torey.  hrick  residence.    Owner  buys 
muierial  an»l  lets  snuiller  (raius. 

J    Walker,  i:>:{  Fulton  .\ve.,  is  e.xcaval 
inn  for  a  pair  of  residences  on  Hathgate 
near  Danforth  .\ve.    Owner  lets  smaller 
ira<les, 

Iv  J.  (."roker,  Ti::  .\shdale  .\\e,  will 
start  work  shortly  on  the  erection  m  iwn 
pairs  of  residences  lo  cost  $7..">00. 

Plans  have  been  drawn  ^or  a  .i;4.()i)0. 
•J' j-storey.  brick  residence  to  be  erected 
by  1   T   Sliii«re.  liO  IJrookmnunt  Knad, 

Walkerton.  Ont. 

The  erection  of  three  residences  on 
(iibson  Street  is  being  considered  by  R. 
Trua.x  \-  Son.  Mill  Street. 

Welland,  Ont. 

I'lans  and  specitications  are  with  the 
iiwner.  Cieo.  Collins.  41!  Main  Street  W  .. 
and  the  architect.  T.  L.  Nichols,  80  .Main 
S..  wko  will  receive  tenders  after  April 
l.'i  for  the  erection  of  a  $4..'>()()  residi  lu  c 
•  111  Avenue  Place. 

Windsor,  Ont. 

rile  ii  >iHidations  have  been  started  fni 
$:i.t)00  residence  to  he  erected  by  O. 
Lockwood.  l.">8  Cioyeau.  Owner  lets 
plumbing  and  heating:  will  give  contract 
to  local  dealer. 

E.xcavating  is  in  progress  for  a  .$4. 000. 
two-storey  residence  to  be  erected  by 
Walter  Hale-.  .">:!  ( il.uNl  one  \ve. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

Excavating  has  started  I'or  a  double 
residence  to  be  erected  by  Rich.  Hamil- 
ton. IIJOC)  King  E..  to  cost  $4,000,  in  con- 
nection with  which  the  following  con- 
tracts have  been  awarded:  Electrical 
work,  F.  Thornton,  174  Balmoral  Ave.; 
plumbing.  J.  Saynop,  4^7  .Aberdten 
.\ve.:  heating.  McClary  Manufacturing 
Company.  York  St.:  plastering,  W.  Brel- 
lisford.  202  Grosvenor:  painting,  A.  Brcl- 
lisford.  202  Grosvenor. 

Toronto,  Ont. 

Corner.  fi08  Manning  .\ve.,  has  been 
awarded  the  excavating  contract  for 
;i!«.>.000.  four-storey,  brick  apartments  for 
F?obert#  Bros..  241  Dovercourt  Road. 

Power  Plants,  Electricity  and 
Telephones 

Regina,  Sask. 

The  City  Council  arc  now  receiving 
prices  for  one  electric  pum|),  capacity 
:;.000,000  gallons,  and  one  motor,  A.C. 
2.200  volts,  D  drive.  Two  similar  units 
to  be  installed  later.  Engineer.  J.  R. 
Flllis.  2S.52  Rae  St. 

CONTRACTS  AWARDED 

Dartmouth,  N.S. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $2.5.000  telephone  building  for  the 
Maritime  Telephone  &  Telegraph  Com- 
pany. Hollis  Street.  Halifax: — General 
contract,  masonry,  steel,  carpentry,  roof- 
ing and  plastering.  Rhodes  Curry  Co.. 
Ltd..  Granville  St.,  Halifax;  electrical 
work.  J.  Starr.  Son  &  Co.,  Granville  St.. 


Ilalilax;  plumbing,  li.  \,  i'liiir.  dr.ni 
\'ille  .Si,,  Halifax;  bcatiiiL;.  l''ar(|iibar 
Bros..  Barringloii  .St.,  Halifax;  painting, 
l>avid  Roche,  cor.  Argyle  &  Jacob  Sis., 
Halifax;  iron  slairwaw  IlilHs  iSj  Sons, 
ll.diis  Slreet,  Halifax.' 

Miscellaneous 

Dcseronto,  Ont. 

The  Imperial  Miinilions  Board,  Royal 
B;uik  Bldg.,  Toronto,  are  negotiating 
for  a  site  for  aeroplane  jilant  and  train- 
ing ground  similar  lo  scliool,  elc,  al 
t'amp  Bordvii. 

Hamilton,  Ont. 

Tenders  recei\eii  until  .\|)ril  ."i  for  .i 
motor  tluslier.  l  ank  cai)acity  I  ,;J00  ini- 
l)erial  gallons;  not  less  than  five  tons. 
-Seiiarate  motor  for  flusher  appar:itus. 
City  Clerk,  S.  II.  Kent,  City  Hall. 

Plans  and  specifications  are  with  the 
architect,  S.  McPhie,  Bank  of  Hamilton 
Bldg..  who  is  receiving  tenders  for  valves, 
etc.,  costin.g  $.'5,000,  for  the  County  Court 
11  misc. 

Ottawa,  Ont. 

J.  E.  McPherson,  Superintendent  Bell 
Telephone  Co.,  Queen  St.,  is  consider- 
ing the  ])urchase  of  tile  conduits  for 
Hull,  Que.,  service  of  the  Bell  Tele- 
l)lioiie  Company. 

Quebec,  Que. 

The  installalion  of  a  garbage  system 
and  operation  of  an  incinerator  is  con- 
templated, (ieo,  R.  Lovett,  Ides  \la- 
bcrry  St.,  L.  H.  Gaudry,  .58.5  St.  John 
.St..  and  Kdni.  Tangnay,  17  Hehert  St., 
are  iiilt're^ted. 

Saskatoon,  Sask. 

The  -Cily  .C'ouncil  has  authorized  llie 
expenditure  of  $4,000  on  new  fire  etpiip- 
ment.    Clerk,  A.  Leslie. 

The  Waterworks  Department,  City 
Council,  contemplate  the  purciiase  of  foot 
valves  and  screen  for  intake  pipes  at 
pumpin,g  plant.  ("ost  $440.  .Superin- 
tendent, (i.  H.  .\rchibald. 

Sherbrooke,  Que. 

The  City  Clerk,  E.  C.  Gatien,  is  now 
obtaining  prices  for  one  portable  air 
compressor  of  96  cubic  feet  capacity  per 
minute  for  the  Waterworks- Department. 

Toronto,  Ont. 

The  Canada  Metal  Company,  b'raser 
.\ve.,  want  a  motor,  '.i^i  h.\>..  :',  jiliase.  ;^") 
cycle,  5.50  volts. 

.Street  Commissioner  Wilson  has  in- 
cluded in  his  estimates,  $24,000  for  pur- 
chase of  motor  trucks  for  street  clean- 
ing. 

Westmount,  Que. 

Tenders  are  being  received  by  the  .Sec- 
retary-treasurer until  noon,  April  5,  for 
cement,  sand,  crushed  stone,  quarried 
stone,  sewer  pipes,  farm  tiles,  and  bricks. 
Plans  and  specifications  at  the  office  of 
the  engineer,  ]'.  E,  Jarman. 

Winnipeg,  Man. 

Tenders  are  being  received  by  the  sec- 
retary of  the  I'oard  of  Control,  M.  Peter- 
son, until  March  2!)  for  supplies,  includ- 
ing hardware,  brick,  glass,  brooms,  cast- 
ings, etc.  Plans  an<l  sjiecification  with 
the  city  storekeeper.  City  Yards,  Ross 
.Avenue  and  Tecumseh  Street. 

Tenders  will  be  received  by  the  Sec- 
retary-treasurer, M.  Peterson,  until  .\pril 
16  for  supply  of  lal)or  and  material  for 
the  erection  of  a  150-foot  brick  or  con- 
crete chimney  for'Elmwood  Incinerator 
to  cost  $5,000.     Plans  and  siiecification.= 


w  ith  the  I'li.gineer.  \\  .  1'.  ISrereon.  :i:i'.'> 
Jaiiu's-  Strt'el. 

\  orkton,  Sask. 

■  Tenders  will  lie  received  by  the  secre- 
tary-treasurer, I'".  J.  Pilkenton,  or  the 
chief  of'  lire  department,  1'".  G.  Eurby. 
until  March  111  for  lire  ecpiiiJinent.  to  cost 
$:3. 1  50, 

CONTRACTS  AWARDED 

Brantford,  Ont. 

The  Imperial  Oil  Co,,  Ltd.,  56  Church 
.St.,  Toronto,  has  been  awarded  the  con- 
tract for  supplyin.g  road  oil.  Engineer. 
T.   Harry  Jones. 

London,  Ont. 

The  City  C'ouncil  have  awarded  the 
followin.g  contracts  for  the  supply  of  road 
oil:  180,000  gallons,  the  Imperial  Oil  Co., 
'Its  St.  Patrick  St.,  Montreal;  10,000  gal- 
lons of  Tarvia  I!,  the  I'aterson  Manufac- 
turing Company,  Ltd.,  172  King  St.  E.. 
Toronto.    Engineer,  H.  .\.  Brazier. 

Montreal,  Que. 

The  following  contracts  for  supplies 
have  been  awarfled  by  the  Harbour  Com- 
mission:— Iron  castings,  Canada  Stove  & 
Foundry  Co.,  Ltd.,  104  Delorimier  Ave.; 
brass  and  phosphor  castings,  Rubenstein 
Bros,,  41  C  raig  W.;  steel  castings,  Can- 
ada .Steel  Eoundries,  130  St.  James  St.; 
cement,  Canada  Cement  Co.,  Ltd.,  273 
Craig  West. 

Toronto,  Ont. 

Thomas  E.  Vallentyne,  606  Shaw  St.. 
has  been  awarded  the  general  con- 
tract and  has  started  work  on  the  erec- 
tion of  a  boathouse  on  the  Humber  River 
for  I.  N.  Devins,  Humber  Bay. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $10,00(1  waiting  station  and  lavatory 
at  Kin.g  and  l\ onces  valles :  Carpentry, 
Thomas  Lewis,  32<J  Davenport  Road; 
plumbing  and  heatin,g,  W.  H.  Booth,  :i65 
l)a\'enport  Road, 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchantt  Bank  Chambers, 

Kingston,  Canada 


Geo.  M.  Miller  &  Co. 

Architects 

93  Yonge  Street        -  TORONTO 


THE 

Canadian  Surety  Co. 

furnishes  promptly 

FIDELITY  and  SURETY 


BONDS 

without  unnecessary  detail. 
PLATE  GLASS  INSURANCE 

BURGLARY  INSURANCE 

Head  Office,  26  Wellington  St.  E., 
TORONTO 

Write  or  telephone  for  rates. 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 

MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
%  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisco 


1  SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto   Montreal  Limited        Winnipeg  Calgary 


James  Thom.son,  President. 


J.  G.  Allen,  Vice-President. 


James  A.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO 


LIMITED 


Manufacturers  of 


CAST 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 
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Railway  Equipment 
For  Sale 


—  tt»-\\  lu'd  LocDiiuiti  VfS.  .'>.">  ton. 
I  —  Mo};ul  Locoiiuitivc.  .10  ton. 
-•;« — Hart  Convertible  40-ton  Ballast  C  ars. 
Model  :>5  Marion  Shovel. 
Model  40  Marion  Shovel. 
Model  til  Marion  Shovel. 
■—Davenport  4-\vheel  Satldle  Tank  Locomotives, 

14'. ■  tons,  ;!C-iii.  gaufje. 
■  —Davenport  4-wlicel  Saddle  Tank  Locomotives, 

l.><'j  tons,  standard  gause. 
I  y aril  capacity  W  estern  l^unip  Cars,  Gauge 
•>-yard  capacity  K.  &   I.   Dump  Cars,  Standard 
Gauge. 

.'—Class  11  (K.  iS:  L.)  Side  liallnst  Kaiiid  Ciiload- 
ers. 

I — Steel  L'nilerl'rame  Steam  Dii  rick  Car. 

Sundry  Flat  and  Box  Cars,  Spreader  Car, 
Track-laying  Car.  Vans.  Light  Hand-derrick  Car. 

The  most  of  this  e(|uipnient  lias  only  1)cen  in 
use  two  seasons. 

Li>cated  near  Montreal. 

Enquire 

O'BRIEN  &  MARTIN 

704  Shaughnessy  Building 

MONTREAL 


The  Glue  Book 


WHAT  IT  CONTAINS 

Chapter  1 — Historical  Notes 
Chapter  2 — Manufacture  of  Glue 
Chapter  3— Testing  and  Grading 
Chapter  4 — Methods  in  the  Glue  Room 
Chapter  5 — Glue  Room  Equipment 
Chapter       Selection  of  Glue 


Contract  Record 

and  Engineering  Review 

347  Adelaide  St.  West,  Toronto 


The  Office  Specially  Kli  .h.I  S.ife  can  be  fitted  witli  Office  Specialty 
Filing  Sections  of   Wood   oi    Steel,  or  Steel   Slielving,  giving 
a  vvonderfnl  \aiicty  of  filing  conveniences. 


Business  Records  Secure  in 
the  ^ ^Office  Specialty^' 
Record  Safe 

This  safe  is  designed  for  giving  greater  protection 
to  valuable  business  records  that  require  some- 
thing more  than  the  ordinary  unprotected  fil- 
ing cabinet  to  depend  upon  for  safety  through 
all  dangers.  It  can  be  fitted  with  any  combin- 
ation of  the  Office  Specialty  Filing  Sections  — 
Wood  or  Steel— that  may  be  required  for  keep- 
ing your  business  records. 

This  Safe  is  not  ponderously  heavy,  as  Safes 
usually  are,  neither  is  it  a 
light  "  shell "  Cabinet  often 
referred  to  as  a  Safe.  Stability, 
w^hich  is  a  necessity  in  a 
cabinet  of  this  nature,  is 
found  m  every  particular 
of  the  Office  Specialty  Re- 
cord Safe.  Ask  for  folder 
No.  1814  describing  this 
safe  in  detail. 


Safe  is  closed  against 
fire,  extreme  lieat,  and 
pilfering, — a  security 
sought  tjy  every  busi- 
ness man  for  bis  re- 
corfls. 


Made  in  Canada 
by 


dlFFICESPECIALTYMFOfb 

Home  Office  and  Factorie*:  NEWMARKET,  ONT. 

Filing  Equipment 'Stores  : 


Toronto 
Winnipeg 


Montreal 
Regina 


Ottawa 
Edmonton 


Halifax 
Vancouver 


March  28, 


1917 
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ELEVATED 

STEEL  TANKS 

Hemispherical  and  Segmental  Bottoms 

Manufactured  in  Pitteburgb,  Pa.  Erected  Anywhere. 

We  have  special  designs  for  Municipal,  Railway 
and  Industrial  service 

Catalogue  No.  15  sent  upon  request. 

PittsburghN^Des  Moines  SteeJ  Co. 

Pittsburgh,  Pa.  .Xew  ^'oik  t  ity  Dallas,  Te.x.is 

04.'5  Curry  Jildg.  42  Cliurcli  .St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Room   No.   1275   First   National    Bank   Bldg.,   Chicago,  111. 
Havana,  Cuba — Room  ti.j,  Nova  Scotia  Bank  Bldg. 
Canadian  Representatives:   1".   H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Des  M<iines,  Iowa.  ICiS  Tuttle  Street, 


Tenders 
Wanted 


should  be  advertised  for  in  the 
''Tenders  and  For  Sale  De- 
partment" of  the  Contract 
Record  and  Engineering 
Review.  This  paper  is  the 
"Tender  Ad."  medium  of 
Canada  and  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your  plans  for  any 
work  on  which  you  are  invit- 
ing bids,  in  our  offices  at 
Toronto,  Montreal,  Winnipeg 
or  Vancouver. 

Contract  Record 

and  Engineering  Review 
Toronto  Ontario 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 

1551  Granville  Street    -    Vancouver,  B.C. 


"Ideal"  Concrete 
Power  Block  Machinery 

makes  block-making  easy  and 
attractive  and  permits  you  to 
tinn  out  high-grade  building 
units  at  low  cost,  such  as  are 
required  by  contractors  and 
builders  in  every  community.  If 
you  are  not  already  equipped 
write  us  for  information  ;  also  on 
Ornamental  Molds,  Tile  Molds, 
Mixers,  Sand  Screens,  Water- 
proofing, Derricks,  Tools,  etc. 

Ideal   Concrete  Machinery 

Company,  Limited 
WINDSOR  ONTARIO 


''Meaford"  Means  Merit 

That  is,  when  it  is  applied  to  the  line  of 

Wheelbarrows, 

Concrete  Carts,  etc.,  etc., 

which  has  made  the  name  "Meaford"  famous 
among  contractors  ail  over  the  country. 

If  you  are  in  need  of  concrete  wheelbarrows, 
drag  scrapers,  concrete  carts,  wheel  scrapers, 
etc.,  which  will  stand  the  maximum  wear  for 
the  lowest  cost,  you  should  investigate  the 
"Meaford"  line  immediately.  Write  for  cata- 
logue and  prices. 

Meaford  Wheelbarrow  Co.,  Limited 

Meaford  -  Ontario  -  Canada 

SELLING  AGENTS: 

Quebec  and  Maritime  Provinces:  Alexander  Gibb,  1-2  St.  Nicholas 
Building,  St.  Nicholas  Street,  Montreal,  Que. 

Manitoba  and  Alberta :  Bissett  &  Loucks,  Limited,  151  Notre 
Dame  Avenue  East,  Winnipeg,  Man. ;  Bissett  &  Loucici, 
Limited,  604  Agency  Building,  Edmonton,  Alta. 

British  Columbia:  John  Burns,  329  Railway  St.,  Vancouver,  B.C. 


National  Iron  Works 

LIMITED 

Head  Office,  Works  and  Docks -TORONTO 

CAST  IRON  PIPE 

Every  Size  for  Water,  Gas,  Culvert  or  Sewer, 
Carried  in  Stock  at 

MONTREAL  -  TORONTO  -   PORT  ARTHUR 

LAKE  OR  RAIL  SHIPMENTS 


TIIF.   CONTRACT   RRCORD  March  38,  i9ir 


Montgomery  Faultless  Hose  Reel 


For  safety's  sake  use  the  only  Perfect  and  Economical  Method  of 
Fire  Protection    The  Montgomery  Faultless 

"THE  WORKING  WONDER" 

It  is  llu-  first  few  minutes  (;f  a  lii'c 
that  decides  a  "small  bla/e"  or  a  coii- 
lla.ijratioii.  W  illi  the  M <  iiitu;i)iner\' 
Faultless  lUise  keel  the  lOUdwiny'  ad- 
\anta,i;cs  are  obtained: 
I  IislanlaiK'ously  automatic  aiiil  fool-proof. 
.\'ol  necessary  to  unreel  the  hose,  hut  will 

lead  off  to  the  lire  in  any  direction. 
\ii  lost  pressure — by  test  we  set  the 

same  force  at  llie  nozzle  as  at  the  hy- 
drant. 
Kiiik-s  eliminated. 

iCconomicallv  iinrix  ailed.  prolonf>:ing  the  life 

of  the  hose  live  times  hy  actual  test. 
C  apacity — Up  to  :iO()  ft.  25^  in.  hose  (unliiied 

linen  or  cotton  rubber  lined). 
I'-ndorsed  by  the  Ontario  Govemnunt  ami 
installed  in  their  principal  Imililin.us.  in- 
cludiiiR  the  Parliament  Huildini^^.  Tn- 
ronto.  and  specilied  for  all  new  Imildiii.ns. 
Installed  in  (Million  Dollar)  Ross  Memor- 
ial Win.uf,  Royal  Victoria  Hospital, 
Montreal. 

Write  for  full  particulars  and  prices. 


Cabinet  Type— Pat.  Aug.  8,  1916. 


Exposed  Swinging  Bracket. 


Montgomery  Faultless  Hose  Reel  Co., 


47  Gore  Vale  Ave. 
TORONTO 


Type  " C 


The  Right  Idea 

lor  ^cttin^-  maximum  capacity  out  of  your  pas.senger  and 
freiglit  elevators,  with  minimum  power,  less  expense  for  lubri- 
cant and  repairs,  and  no  more  dirty  shafts  or  accidents  to 
attendants,  is  to  install 

LYMAN  Elevator  Guide 
Lubricators 

"The  ONLY  Lubricators  that  Use  Grease" 

Then  the  g-uide-rails  will  always  be  lubricated  just  enough 
If)  practically  eliminate  friction,  yet  never  enough  to  waste, 
smear,  or  catch  dust. 

The  Imperial  r.,ubricator  has  no  wicks,  tin  reservoirs,  or 
dedicate  working-  parts.  It  is  simple  and  substantia],  and  will 
wear  almost  as  long  as  the  elevator  itself. 

Write  for  Descriptive  Booklet  and  Prices  to 

Lyman  Tube  &  Supply  Co.,  Ltd. 


Montreal 


Toronto 


Winnipeg 


New  York 


March  28,  19i; 


THE  CONTRACT  RECORD 


53 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,  Office  North  |        Evenings,  North  2107 


DAKE  MOTOR  CRABS 


SINGLE  AND  DOUBLE  DRUM 


Speed  up  your  contracting  jobs 
by  equipping  your  derricks  with 
these  machines.  No  delays.  The 
Dake  motors  used  on  these  mach- 
ines have  no  dead  centres.  They 
start,  stop,  and  -reverse  instantly. 
Made  very  strong  and  substantial. 

Write  for  catalogue  and  prices. 


DAKE  ENGINE  CO.,  Grand  Haven,  Mich.,  U.S.A. 

Canadian  Agents 

MONTREAL-Mussens  Ltd.    TORONTO-A.  R.  WilliamsMach.  Co.,  Ltd. 


TO  INVESTORS 


THOSE  WHO,  FROM  TIME  TO  TIME,  HAVE 
FUNDS  REQUIRING  INVESTMENT 
MAY  PURCHASE  AT  PAR 


DOMINION  OF  CANADA  DEDENTURE  STOCK 


IN  SUMS  OF  $500,  OR  ANY  MULTIPLE  THEREOF 


Principal  repayable  1st  October,  1919. 

Interest  payable  half-yearly,  Ist  April  and  1st  October  by 
cheque  (free  of  exchange  at  any  chartered  Bank  in  Canada)  at 
the  rate  of  five  per  cent  per  annum  from  the  date  of  purchase. 

Holders  of  this  stock  will  have  the  privilege  of  surrendering 
at  par  and  accrued  interest,  as  the  equivalent  of  cash,  in  pay- 
ment of  any  allotment  made  under  any  future  war  loan  issue  in 
Canada  other  than  an  issue  of  Treasury  Bills  or  other  Uke  short 
date  security . 

Proceeds  of  this  stock  are  for  war  purposes  only. 

A  commission  of  one-quarter  of  one  per  cent  will  be  allowed 
to  recognized  bond  and  stock  brokers  on  allotments  made  in 
respect  of  apphcations  for  this  stock  which  bear  their  stamp. 

For  apphcation  forms  apply  to  the  Deputy  Minister  of 
Finance,  Ottawa. 

DEPARTMENT  OF  FINANCE,  OTTAWA 
OCTOBER  7th,  1916. 


rocK  I 


Canada  Iron  Foundries,  Limited 


Heaa  Office 

Mark  Fisher  Building 
MONTREAL 


CAST  IRdN*pIPE 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc^  Castings 
of  all  kinds,  Mooring:  Bollards  for  both  Concrete  and  Wooden  Docks 


March  38,  19i: 


Fig.  C  21.    Mantel  Clock 


ARTISTIC  MERIT 

as  well  as  accuracy  in 
Time-keeping  is  embodied 
m  all  Pulsynetic  Electric 
Clocks.  No  matter  wheth- 
er they  are  to  be  fixed  in 
the  Residence,  Office,  Fac- 
tory, Warehouse,  or  Tower, 
we  have  the  corredt  design 
at  the  right  price. 

One  ma^er  transmitter  con- 
trols any  number  of  dials, 
irrespedtive  of  size  or  posi- 
tion and  never  wants 
winding. 

Architedls,  Engineers  and 
all  interested  in  Corred 
Time  should  send  at  once 
for  our  Book  Five,  or  full 
particulars  and  prices  may 
be  obtained  from: — 

W.  Ashall 
442  Sherbourne  St. 
TORONTO 

Gent  &  Co.,  Ltd. 

Leicester,  Eng. 
Cables,  Lodestone 


i  Metal  [ 

I  Protection  | 

I  In  any  kind  of  metal  con-  | 

I  struction   the   element    of  | 

I  rust  is  such  a  destructive  1 

I  factor  that  the  best  protec-  i 

1  tion  obtainable  is  unques-  1 

1  tionably  the  cheapest.  1 

I  CARTER'S  I 

I  Dry  Red  Lead  | 

I  is  the  highest  standard  qual-  | 

I  ity  and  affords   a   perfect  | 

I  sealing  coat  that  absolutely  | 

I  protects  all  kinds  of  metal  1 

I  from  rust  and  corrosion.  ■ 

1  ^  We  make  Orange  Dry  Lead  | 

I  and   Litharge  also  Special  ■ 

I  Dry  Lead  and  Litharge  for  | 

I  Color,  Varnish  and  Rubber  | 

1  Makers.    Oxides  for  Stor-  1 

I  age  Batteries  and  Pottery.  | 

I  All  products  are  wholly  | 

I  Canadian  made.  | 

1  Quotations  sent  upon  request.  S 

I  The  Carter  White  Lead  Co.  | 

I  of  Canada,  Limited  = 

I  91  Delorimier  Avenue  1 

1  Montreal  1 

iuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 
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Mueller  Tapping  Machine 


NOW 


Before  the  opening  of  spring  activities,  examine  your  1  apping 
Machine. 

BE  SURE 

you  have  sufficient  Coml).  Drills,  Reamers  and  Taps,  Screws 
Plugs,  Gaskets,  Saddles,  etc.,  to  cover  your  season's  require- 
ments ;  that  all  parts  are  in  good  working  order. 

Our  stock  of  Tools  and  Parts  is  kept  assorted 
as  well  as  conditions  permit  but  delay  in  plac- 
ing orders  may  cause  you  serious  inconvenience 


H.  Mueller  Mfg.  Co.,  Limited 

SARNIA  .....  ONTARIO 


STEEL  BRIDGES 


Our  Steel  Bridge  Construction 
has  been  installed  in  all  parts  of 
the  Country.  Let  us  give  you 
quotation  on  a  first-class  product. 
Like  as  not  it  will  be  lower  than 
untried  workmanship.  We  are 
specialists  in  this  work. 


MacKinnon,  Holmes  &  Company,  Limited 


Sherbrooke,  Quebec 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT.  I.IME.  AND  URICK 
Cement    .lrli\crr>l  in  S  barrel  lots,  $2.40  per  bbl. ; 
!■  $- car  lots,  $1.S5  on  the  track, 

l.kKS  ,  $-J  25. 

Lime  srey  44c,  white  BOc  per  100  lbs.,  delivered 
in  not  less  tliar  1800  lb.  lots.  At  the  ware- 
liavi*r.  wliite  45c,  Riey  .SOc. 

Brick  No.  1  dry  pressed  red  brick  $17;  bull. 
$17  f  ob.  tbe  job;  No.  2,  $14;  common -red 
stock  brick,  $11  to  $14;  Rrey,  $11  to  $12; 
wireciit  brick  (or  foundation  work,  $9  on 
tlie  cars,  delivered  $10;  "Tapestry"  brick,  im- 
ported, $26  to  $35;  local  Rur,  $14;  s,-ind'limc 
brick,  $7.60  f.o.b.  car  at  King  Edward  Siding; 
$0.50  f.o.b.  car  or  wagon  at  plant ;  $8.50  de- 
livered on  job.  Paving  brick,  No.  1,  $18  per 
M.  f.o.b.  West  Toronto;  No.  2,  $14;  paving 
blocks.  No.  1.  $24  per  M. ;  No.  2,  $18.  Sun 
Tex  face  brick,  $16  to  $20  per  M. ;  Denison 
interlocking  hollow  tile,  $60  per  M.  Lots 
over  ino.oon,  $65. 

Concrete  brick  —  Quotations  f.  o.  h.  Toronto  :  — 
Wliitr  $52,  buff  $28.  grey  $27.  plain  presscrl 
$17,  red  $27.  Other  quotations  on  applica 
tion. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 
Toronto  prices,  F.  O.  B.  Car : 
Crushed  stone— 2  in.,  $1.40;  1  in.,  $1.55;  H  in., 
f\.'>!i ;  rubble  stone,  in  car  lots,  $1.25  per  Ion, 
f.o.b.  car. 

Sand — fnr  cement  or  brick  work,  85c  per  ton, 
f.o.b.  Toronto. 

Gravel  —  Pit  run,  Ouc  per  ton  f.o.b.  Toronto ; 
screened,  $1.05  to  $1.10  per  ton  f.o.b.  To- 
ronto. 

LUMBER  (BUILDING.  MATERIAL) 
Toronto  prices,  delivered. 
Hemlock— 2  x  4  in.  to  2  x  12  in..  12  and  14  ft., 
$29;  10  and  16  ft.,  ?.31;  18  ft..  $.32;  No.  1 
hemlock  decking;  1x4  in..  $27;  1x5  in., 
S-TO;  1  X  6  in.,  $.32;  No.  2  hemlock  decking, 
$0  less  than  No.  1. 
Pine — 1  in.  x  4  in.  and  5  in.,  $30;  1  in.  x  6  in.  to 

5  in..  $32;  1  in.  x  10  in.,  $35;  1  in.  x  12  in., 
$36;  2  in  X  4  in.  to  2  in.  x  12  in.,  and  10  ft. 
to  16  ft.  long.  Norway  pine.  $35  to  $42>  H  x 

6  to  10  in.  pine  shelving,  $45  to  .$48;  ^  x  12 
in.  pine  shelving,  $50;  No.  1  pine  flooring, 
$42;  No.  1  spruce  flooring,  $.35;  No.  1  pine 
V  or  headed  sheeting,  $47;  No.  2  ditto,  $42; 
pine  trim,  4  in.  casing,  $2  per  100  ft.;  5  In. 
ditto.  $2.50;  8  in.  pine  base,  $3.25;  4  in.  pine 
window  stool.  $2.75. 

Shingles— XXX  B.  C.  shingles,  $4.25;  N.  B.  ex- 
tras. $4.25;  N.  B.  clears,  $4;  No.  1  pine  lath, 
$S.5(l;  No.  2  pine  lath,  $6;  No.  1  spruce  lath, 
$5.50. 

Dimension  timber  (B.  C.  fir)— 10  x  14,  12  x  12, 
12  X  14,  14  X  14,  14  X  16,  $45;  10  x  16,  12  x 
16.  16  X  16,  14  X  18.  18  x  18.  20  x  20,  $46; 
12  X  18,  18  X  20,  $50 ;  10  x  18,  12  x  20,  14  x 
20.  16  X  20.  $51.  These  prices  apply  to  32  ft. 
lengths;  .32  to  .35  ft..  $1  to  $2  per  thousand 
extra;  36  to  40  ft.,  $2  to  $3  per  thousand 
extra. 

STEEL  AND  IRON 

Steel  and  Iron  Bars— $4.00  to  $6.00  base;  twisted 
and  deformed,  $4.25  base. 

Shapes — Over  35  lbs.  per  yd.,  $5.00  per  100  lbs.; 
under  35  lbs.  per  yd.  $4.25  per  100  lbs. 

Plates — 12  ins.  and  under,  $5.00  per  100  lbs. ;  over 
12  ins.  and  under  36  ins.,  $5.20  per  100  lbs. ; 
36  ins.  and  over,  $5.40  per  100  lbs.  Tank  and 
boiler  plates — 54  in.  and  over  and  under  36 
ins.,  $4.40;  36  ins.  and  over,  $4.90.  Gauge 
plates— Nos.  10,  12,  14,  $4.95  to  $5.20  per  100 
lbs.  Black  American  bessemer  plates — 28 
gauge,  $4.75  to  $4.95  per  100  lbs. 

Flats — 7  in.  wide  and  under,  $4.25  per  100  lbs 


Kxtras  -  1/lOc  per  lb.  extra  for  culling  to  leiijjlh, 
for  plate  less  than  14  in.  thick,  for  angles 
less  than  5  in.  combined  legs  and  beams  and 
channels  under  C  ins.,  for  IS,  20,  and  24  in. 
beams;  1/lOc  to  '/tc  per  lb.  extra  for  all 
Bcthlelieni  sections. 

G.ilvani^cd  iron    2.'^  gauge  $7.50  to  $S.O(l. 

Cast-iron    pipe — -Standard    prices,    carload  lol*, 
f.o.b.   Toronto:  4in.  $38  per  net  ton;  6in. 
and  up  to  .$37,  with  $1  extra  for  gas  pipe. 
SEWER  PIPE 

Sewer  pipe — Toronto  prices  (wliolesale),  wiUi  dis- 
counts as  below,  f.o.b.  factory— 4  in.,  ;!0c  per 
ft.;  6  in.,  45c;  8  in.,  70c;  9  in.,  90c;  10  In., 
$1.05;  12  in.,  $1.35;  15  in.,  .$J.S0;  IS  In., 
.$2-.50;  20  in.,  .$3;  22  in.,  $4;  24  in.,  $4.50. 
Discounts — 4  in.  to  12  in.,  70  per  cent.;  15 
in.  lo  18  in.,  65  per  cent.  ;  20  in.  to  24  in.,  GO 
per  cent 

Tile  wall  coping — S  or  9  in.  wall,  50c  per  ft. ;  12 
in.  or  13  in.  wall,  75c  per  ft;  18  in.  wall, 
.$1.50  per  ft. ;  carried  in  6.  12,  18,  and  24  in. 
lenclhs. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $14.80  per  100  lbs. 
Boiled  linseed  oil— in  bbls.,  $1.18  per  gal.  of  9  Uis. 
Raw  linseed  oil — in  bbls.,  $1.15  per  gal.;  red  lead, 
dry,  $15  per  100  lbs. ;  putty  in  bulk,  .?4.50  per 
100  lbs.;  in  100-lb.  drums,  $4.85;  putty  in 
25  lb.   tins,  .$5.25  per  100  lbs. ;   steel  sasli 
putty  in  25-lb.  tins,  $5.75  per  100  lbs. ;  tur- 
pentine,  in   bbls..  Sic  per   Tnip.   gal,  based 
on  southern  gauge. 

MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.45  steam  car    load    lots,  including 

sacks,  less  .5  per  cent,  for  cash. 
Lime  -Hydrated,  .$1G  per  ton;  lump,  $9. 
Brick— No.  1- pressed,  $18;  No.  2  pressed,  $15; 

Manganese  rustic,  $20;  buff  rustic,  $20;  red 

rustic.   No.   1,  $15;   red  rustic.   No.   2,  $13; 

buff  (smooth),  $21;  buff  (rough),  $20;  plastic 

Concrete  Brick— grey  .$22,  red  $22,  buff  $23,  white 
.?45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Montreal  (C.  P.  R.  terminals). 

CONCRETE  SEWER  PIPE 

Straight  pipes  (per  foot)  ;  not  reinforced,  8-in. 
26c.;  9-in.  30c.  10-in.  34c;  12-in.  40c;  15-in. 
60c;  18-in.  74c.  Reinforced,  18-in.  90c;  21- 
in.  .$1;  24-in.  $1.20;  30-in.  .$1.60;  36-in.  .$2.40; 
42-in.  $3;  48.in.  .$4.20. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2.  in.,  $1.40;  54^-in.  $1.65;  Vs-'ut.. 
■$1.7.5  per  ton,  delivered. 

Sand-  .'SI. 10  per  ton,  car  load,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles — 3  in.  x  3  in.  and  up,  $4.50;  1  in, 
X  1  in.  X  '/i  in.,  25c  extra;  ^  in.  x  ^  in. 
X  %  in.  50c  extra.  Boiler  plates — 14 
ihick  and  thicker.  .fli.-^O.  Ciicular  iilates  - 
Flange  quality,  36  in.  dimension  and  over, 
.*<;..'•;":  unrler  30  in.  dimension.  .$7.10.  I!eama 
and  channels — Under  .35  lbs.  per  yd.,  $5.00; 
35  lbs.  per  yd.  and  over,  $4.75;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$7;  28  gauge,  $C..50  per  100  sq.  feet,  subject 
to  change  without  notice.  Copper  bearing 
sheets — Keystone  black.  28  U.  S.  gauge.  $5..50 
(ler  KlO  lbs.  nominal. 

SEWER  PIPE 
Stiaight  pipe  (per  foot) — 4  in.,  30c;  6  in.,  45c;  S 
in.  70c;  9  in.,  .'^5c  ;  10  in..  $1.0.');  12  in..  $1.:!.'); 
^r,  in..  $1..S0;  in..  .'!;2.50  :  20  in..  .$:! ;  22  m.. 
$4;  24  in.,  .$4..50;  27  in.,  .$0.50;  30  in.,  .$7.20. 
Channel  pipe  (4  in.  to  .30  in.)  24r,  36c.  .56c. 


72c,  S4c,  $1.08,  $1.44,  $2.00,  $2.40,  $3.20, 
.p.eo,  $5.20,  $5.75.  One-eighth  bends  (4 
in.  to  30  in.),  $1.20.  $1.80,  .$2.80,  $3.60, 
.$4.20,  $5.40,  $7.20,  $10.  $12,  $16,  $18,  $26, 
$2.S;  1/4,  .$1.20,  $1.S0,  $3.15,  .$4.05,  $4.75, 
$0.10,  $14.40,  $20,  $24,  $32,  $36,  $52,  $57.00. 
])ouble  collar,  90c,  $]..35,  $2.10,  .$2.55,  $Z.15* 
$4.05,  $5.40;  slant  1  foot  long  side  (4  in.  tfl 
15  in.),  90c,  $1.35,  $2.10,  $2.55.  .$3.15.  $4.05, 
$5.40.  Single  branch  (0  in.  to  9  in.),  3  ft., 
$2.1'ri,  $:;.5(l,  .$4.25;  2  and  2V2  ft.  (4  in.  to  .30 
in.),  $1.:!").  $l..s(),  $:;.i.5,  .$.-}.85,  .$4.75.  .$6.10, 
$.S.10,  $11.25,  .$,13.50,  $1S.  $20.25,  $32.50,  $.30. 
Single  squares  (4  in.  to  30  in.)  ditto.  Double 
branch  and  double  square  and  Y  pipe  (4  in.  to 
30  ill.),  $1.80,  $2.70,  .$4.00.  .$6.30,  .$7.35,  $10.S0, 
$14.40,  $20,  $24,  $32,  $36,  $45.50,  $50.40. 
Syphon,  cesspool,  and  buchan  trap  (4  in.  to 
15  in.),  .$3,  $4,  $7,  .$9,  $10.50,  $18.  Double 
syphon,  running  trap,  and  hand  hole  trap  (4 
in.  to  12  in.),  ,$3,  .$4,  $7,  .$9,  $10.50,  $1.8. 
These  jirices  are  subject  to  a  discount  of  50 
per  cent,  for  less  than  car  load  lots  delivered, 
and  a  discount  of  from  61  to  66  per  cent,  for 
car  load  lots  f.o.b.  Montreal. 

SUNDRIES 

Hard  wall  plaster — $14  per  ton.  Plaster  of  Pans 
.$2. .80  per  bbl.,  both  less  5  per  cent,  for  casii. 
Rope — Best  Manilla,  29^c  basis  per  pound; 
British  Manilla,  25c  basis ;  sisal  rope,  24c 
basis;  lath  yarn,  24c.  Boiled  linseed  oil — in 
barrels,  $1.32  per  gal.  of  9  lbs.  Raw  linseed 
oil — in  barrels,  $1.35  per  gal.  nominal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Delivered  in  5-bbl.   lots,  $2.60;  in  car 

load  lots,  $2.20.    Bags  10  cents  extra. 
Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 

Kelly  Island  lime  $2.10  per  200  lbs. 
Brick— No.    1   dry   pressed,   red   and   buff,  $35; 
common  red  stock,  $25;  common  grey  stock, 
$12;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
-X-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite— 1^  and  2-in.,  $2.65;  H-in.  and 
1-in.,  $2.90;  J^-in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
(l.'i  per   cetit.   discount   for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  .$32;  No.  1  and  2  fir,  edge  grain,  3  in.. 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24 

Dimension  Timber  (No.  1  pine,  spruce,  taniarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38 :  10  X  14,  14  x  14,  14  x  16, 
6  X  10,  6  x  12,  8  x  12,  $39;  10  x  16,  12  x  16, 
16  X  16,  14  X  18,  16  X  18,  18  x  18,  20  x  20, 
$40 ;  6  X  14,  8  X  14,  12  x  18,  18  x  20,  $42 ;  6 
X  16,  C  X  18,  6  X  20,  8  X  16,  8  x  18,  8  x  20, 
10  X  IS,  10  X  20,  12  X  20,  14  x  20,  16  v  20 
$43. 

(Continued  on  page  ,S8) 
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RAILS  BILLETS 
Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Waraheuce  Stock*  t 

SYDNEY.  N.  S. 
MONTREAL,  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM.  oImT. 


Sale*  Offices  : 

SYDNEY.  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St..  E. 


Mill*  and  General 
Office*: 

SYDNEY.  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Protecting  a  Steel  Bridge  Against  Rust  with 

— ^  The 
^lENT  -  lUN 


Ciunite  Over  VViit  Mesli  Applied  Before  Lrettion  — Worcester  Bridge. 


Made  in  Canada 

There  is  but  one  way 
to  permanently  wea- 
therproof steel  bridges 
and  towers,  etc.,  and 
that  is  by  covering 
them  with  "Gunite"  ap- 
plied by  the  Cement 
( Inn. 

J  t  is  used  by  the 
hirgest  railways  in  Can- 
ada and  the  United 
•States  for  a  variety  of 
l)nrposes. 

Tlie  Cement  dun  can 
l)e  purchased  outright 
from  us  and  used  by 
anyone,  as  it  is  not  a 
restricted  article. 


The  Cement  Gun  Company,  Inc.,  Allentown,  Pa. 


A.  R.  ROBERTS, 
727  Traders  Baiilc  Building,  TORONTO,  ONT. 


TAYLOR  ENGINEERING  CO., 
Credit  I'oncier  Building,  VANCOUVER,  B.  C. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(t.  oniiiiiirtl  from  iiayi  .Vi 

Pine— 1-in.  common,  0  to  10  in.,  $105;  12  in.. 
$110;  pine  trim  'l  in.  casing,  $3.TU  per  lIKl 
(I.  S!l<4-in.  ditto,  $4.-IU;  S  in.  pine  hasc,  $(i ; 
10  in.,  $7;  i-\n.  pine  window  stool,  $7.50. 

Shmslcs— No.  1  n.  C.  cedar.  $4;  No.  2,  $3.50; 
No.  1  O.  C.  cedar  dimension,  $5.50;  liaiul 
sawn,  $7. 

STEEL  AND  IKON 

Steel— Round  bars,  $3.35  per  100  lbs.;  sqiiaic 
inistrd,  $4  per  10l»  lbs.;  channels  and  angles, 
$4  "J5;  beams,  $4;  plates,  $6  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  losil  lots, 
f.o.b.  Winnipeg,  $3S  per  ton. 

SEWEK  IMl'E 
Jewer  Pipe  —  VVliolesalc  prices  f.o.B.  Winnipeg, 
per  ft.,  o  iu.,  0  cents;  4  in.,  11  cents;  5  in., 
16  cents;  6  in.,  ISji  cents;  S  in.,  30  cents; 
!•  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  IS  in.,  $1.00;  2ll  in., 
$1  5t);  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $1:;  pci  ion;  i-aiul. 
■■.I.  $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  1".  .ni  l,  7.')  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  Oll.^ 
Paints  and  Oils — White  lead,  ground  in  oil,  $11.50 
per  in<)  )bs. ;  boiled  linseed  oil,  in  bbls.,  08 
cents  per  gal.;  ra^v  linseed  oil,  in  bbls.,  95 
cents  per  gal. ;  dry  red  lead,  $10.00  per  100 
lbs.;  putty  in  bulk,  $3.25  per  bbl.;  putty  in 
25-1b.  tins,  $3.75;  turpentine,  in  bbls.,  SO 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per   gal..  .<3.10. 


VANCOUVER  PRICES 

t'K.M  i:\  I  .  I.I  M  v..  .\NI )  liUU  K 
Cement — Grey  Portland,  .f2.45  per  bbl  f.o.b.  ware- 
house, sacks  extra;  Keens  cement,  $32  per 
ton,  sacks  extra;  line  white,  $7.50  per  bbl.  of 
aOO  lbs.;  superfine,  white,  .$9.50  per  bbl.; 
while  Portland  cement,  $2.45  per  bbl.  of  350 
Ills.,  sacks  10c  extra,  f.o.b.  Voncouver. 
Lime  .Yl.."!:!  |)er  hhl.  f.o.b.  warehouse  or  delivered. 
Brick  -Common  red  brick,  $11.50  to  $13.00  f.o.b. 
warehouse;  $10.50  to  $13.00  in  car  lots  f.o.b. 
Vancouver ;  pressed  red  brick,  $30  f.o.b.  wharf 
\'ancouver;  pressed  buf?  brick  .$40  at  ware- 
house; $33  in  car  lots;  tapestry  brick,  .$45  at 
warehouse;  impervious  brick,  ,$45  f.o.b.  build- 
ings; lire  brick,  .$35  in  car  lots,  .$40  in  ware- 
house; lire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEL 
Sand  -lirick  and  plaster  sand  .$1.85  per  cu.  yd. 

f.o.b.  binikcrs. 
Gravel — $2.00  per  yard  delivered. 
Trlecs  of  stone  are  still  open. 

LUMBER   (BUILDING  MATERIAL- 
X'ancouver  prices  f.o.b.  mills: 

Timber  (B.  C.  fir — all  sizes  up  fo  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  X  16  to  20,  8  X  20,  .$13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  .$25;  No.  1  XXX  B.  C.  shingles, 
$2.10;  fir  lath,  .$2. 


STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse : 
Steel — (round  and  square  bars)  $3.25  base;  twist- 
ed and  deformed,  $3.25  base;  structural  sec- 

luins,  if.:iSiii  t.i  ^li. 

Galvanized  iron    liS  gauge,  .$!).50  per  100  .lbs. 
Corrugated  iron— 26  gauge,  6,  7  and  8  ft.  sheets 

$7.10  ,  .'j,  !)  and  10  ft.  sheets,  $7.25  per  square. 

lilaek  steel  sliccls,  24  gauge,  .$6.60  per  100 

lbs. 

Steel  anjjles — .$.'i  lo  $0  per  100  lbs.,  licpendinR  on 

si/L-,     i|iuiiilily  itiiil  siieuilicalions. 
Steel   channels,   beams — .$."j.50  to  $(!  per  100  lbs., 

dtinniliiit;  on  size,  i|uatitity  and  specilications. 
.Steel  plates— .$0. 51)  lo  $7. 

SEWER  PIPE 
Sewer  pipe — Vancouver   prices   f.o.b.   warehouse : 

4-in.,  li'/zc.  per  ft.;  6-in.,  21c  ft.;  8-in.,  30c 

ft.;    10-in.,  40c   ft.;    12-in.,   50c   ft.;  15-in.. 

$1.05  ft.;  18-in.,  $1.25  ft;  20-in.,  .$1.50  ft.; 

24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster— $15.00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 
Hydrated  lime — $14.00  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 
Finishing  Plaster — $18.00  per  ton, '  sacks  extra. 
Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,   Manilla,  full  coil,  16c  basis;  2nd  grade, 
14^c  basis;  sisal  rope,  1254c  basis. 
PAINTS  AND  OILS 


Per  gal.  $2.75  to  $3.25. 
rmiiid  in  oil,  $15.00  per  lIMi  IPs. 

$1.40  per  gal.  of  9 


Mixed  Paint- 
White  lead — ( 

Boiled  linseed  oil — In  bbls. 
lbs. 

Raw  linseed  oil — In  bbls.,  $1.38  per  gal. ;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb. 
tins,  .$4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

•  Works:  Seigneurs  &  William  Sts.,  Montreal. 

Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 


Maicli  :-'s.  Mil 


TlIK  CONTRACT  RF.CORJ) 


6'.) 


Fourth 

Canadian  and 
International 

Good  Roads  Congress 
and  Exhibition 

LANSDOWNE  PARK 

OTTAWA,  ONT. 
April  10-11-12-13-14,  1917 


YOU  are  cordiall\-  invited  U_>  allcnd 
this  year's  Meeting-,  which  will  be  held 
in  the  1  lorticnltnral  Ihiildini;-,  Lans- 
d.iwne  i'ark,  on  April  10th  to  14lh, 
inelnsivc. 

An  interesting^'  educational  ])r(.)^ram  of 
addresses  and  lectnres  will  be  ^iven 
by  prominent  Government  Officials 
and  liii>hway  Engineers  from  Canada 
and  the  United  States. 


The  Exhibits  will  comprise : 

Machinery    ior    High-     Municipal  Improve- 
ways  and  Streets.  ments. 


Materials     for  High- 
ways and  Streets. 

Accessories  and  Equip- 
ment. 


Engineering,  Technical 
and  other  magazines. 

Government  Road 
Models. 


For  Information  write 
W.  H.  Leach,        GEO.  E.  McNAMEE, 

Supt.  of  Exhibits  Secretary 

909  New  Birks  Bldg,  MONTREAL 


Built  for  C. P. R. Montreal 


~i  CANADIAN 

CHICAGO  BRIDGE  &  IRON  CO. 

Limited 
BRIDGEBURG.  ONTARIO 
Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:  — 
Bridgeburg,  Ontario.  130  Janet  Street 

Chicago,  Illinois,  2014  Old  Colonv  Bldg. 
New   York.  N.   Y.,  30  Church  Street 

Shops:— BridBeburg,  Ont. 
Chicago,  111.  Greenville,  Pa. 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
Tanks  and 
Vats  for  all 
purposes 

Concrete 
Mixers 

Gas,  Gaso- 
line and 
Kerosene 
Engines 

Hoists 

Windmills 


Water  supply  outfits  of  every 
description 

CORRESPONDENCE  SOLICITED 


**Galvaduct"  and  "Loricated** 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manuiactureri  under  Canadiao  and  U,  S.  Letter!  Patent 

Toronto      -  Canada 
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Civil 

Electrical 
Mechanical 


Directory  of  Engineers 


Chipman  &  Power 


Civil  Engineers 


TORONTO 


WINNIPEG 


Willii    (.  Iiipnian       Cico.    It  I'oucr. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
-  SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


H    J  Gn 


lold, 
Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office  and  Laboratories, 
318    Lagauchetiere   St.    West,  Montreal. 
BRANCH  OFFICES: 
■J4  .Xdelaide  Street  East.  Toronto. 
TOT  Union  Trust  Building,  Winnipeg. 

CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL    SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AN6   INSPECTION  OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
REPORTS 

Represented  at  New  York,  Pituburgh  and 
Chicago;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 

-I  M"?"'.°^^".«ri„  MONTREAL 

and   Mum  Laboratonet: 

Branch    Offices    and    Laboratories — 
TORONTO.  WINNIPEG.  EDMONTON 
VANCOUVER  and   NEW  GLASGOW 


Contractors 

Special 

Interests 


HADDIN  &  MILES 

LIMITED 

(l-'ormerly  The  John  Gait  Engineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 


WINNIPEG 


CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Waier  Supply  ;  .Sewerage  and  Drainasre  ;  Water 
I'nritication;  Dispo.sal  of  Sewage  and  Refuse; 
Water  I'ower  I>evelopments  and  Power  I'lants. 
Reports,  Designs,  Supervision  of  Construction 
New  Birk«  Bldg.  Telephone 
MONTREAL,  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  East.  -  TORONTO 


Robert   W.  Hunt 
Thos.  C.  Irving,  Jr. 


Charles  Warnock, 
Jai.  W.  Moffat, 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories  : 
McGill  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 


o 


Cut 

Stone 

SAND 


T.  A.  Morrison  &  Co.,  ^".S^VtrTal'* 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Officeand  Work>-63  Eiplanade  E,  TORONTO 

Phones— Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


Milton   Hersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


PATFNTS    SECURED  OR  OUR 
1        1  iun  1  O       p££g  RETURNED 

Being  next  door  to  tlie  Patent  Office,  wc 
liavc  personal  interviews  witli  Examiners, 
tlius  earlier  allowance  of  your  Patents.  We 
iiave  access  to  all  Records  and  solicit  the 
business  of  Manufacturers,  Engineers,  and 
otliers  who  realize  the  advisability  of  hav- 
ing tlieir  Patent  business  transacted  by 
Experts       Send  for  our  Booklet,  etc. 

HAROLD  C.  SHIPMAN  &  CO. 
Reg.  Patent  Attorneys  Ottawa,  Canada 


Anglins  Limited 

Contracting  Engineers 

65  Victoria  St.  MONTREAL 


THOMSON  BROS. 

CONTRACTORS 

F.>(al)lislK-d  1.SS4. 
IMas'>iii\     anil    all    kinds    of  Reinforced 
(  oikh  Il-  (  ori'-l  riu'lion  Work  carried  out. 

Main  -A'l'.',      4i;i  Ryrio  P.ldp;.,  Toronto. 
Park.  5o.S,  Parle.  '.i'M'J  Niglits,  Sundays,  and 
Holidays. 


IF  your  client  desires  to  erect  a  FAC- 
TORY or  RESIDENCE  in  TORONTO 
I  can  arrange  a  FIRST  MORTGAGE 
LOAN  from  $2,000  to  $100,000. 

Walter  J.  Morris,  Branch  Manager 

London  &  Lancashire  Life  Ass'n. 
10  Adelaide  Street  East  TORONTO 


DARLING  BROTHERS  LIMITED 

ENGINEERS  &  MANUFACTURERS 

MONTREAL,  CANADA 

Bramhfs:  Aiients: 

Toronto,  Winnipeg  Halifax.  Calgary.  Vancouver 
PUMPS  FOR  ANY  SERVICE    .  STESM  APPLIANCES  OFHERY  KINO 


March  2S.  I'Jl' 


T  H  E  .  C  ( )  N  T  R  A  C  T  R  E  CORD 
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The  Maritime  Bridge 

Company,  Umited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


I  Beams 


■22- at  S-.^  lbs.— 50'  0" 
50- -4"  at  9'A  lbs,— 50'  0" 
20 — 4"  at  W'A  Ihs— 50'  0" 

Bars 

20—  S"  X  '/a"—30'  0" 
20—10"  X  K"— 30'  0" 
20—10"  X  5/16"— 30'  0" 
10—11"  X  o/lG"— 20'  0" 


Flange  Quality  Steel 
Circles 


Tees 


10—30"  X 

7^8"  X  Vx" 
1—44"  X  7/16" 
5-^8"  X  7/16" 
1—61"  X  7/16" 

1—  64"  X  7/16" 

2—  48"  N  ' 


Channels 

61—12"  at  30  lbs.— 10'  1" 
70—15"  at  33  lbs.— 36'  U)A" 


10  ~1" 

X 

1" 

X  1/S"— 25' 

0" 

19-1 " 

X 

VA" 

X  1/4"— 25' 

0" 

U— 1!4" 

X 

t'A" 

X  1/4"— 30' 

0" 

7—2" 

X 

2" 

X  5/l(S'— 30' 

0" 

10-2 'A" 

X 

2V2" 

X  3/8"— 30' 

0" 

4—3" 

X 

4" 

X  3/S"— 50' 

0" 

11-3!//' 

,\ 

4" 

X  3/8"— 50' 

0" 

17-4" 

X 

4" 

X  3/8"— 50' 

0" 

10—4" 

X 

4" 

X  1/2"— 50' 

0" 

l-4'A" 

X 

SV2" 

X  7/16"— 40' 

0" 

4—5" 

X 

3" 

X  1/2"— 50' 

0" 

0  5" 

X 

4" 

X  1  '2"— 50' 

0" 

Zees 


4—2  11/16 

X  3 

X 

(I'- 

1—2 11/16 

X  3 

X 

3/8  —  8' 

ll" 

1-^ 

X  3  1/16 

X 

1/4  —25' 

8" 

2—4  1/16 

X  3  1/8 

X 

5'16— 2;!' 

10" 

1^  1/8 

X  3  3/16 

X 

3/8  —11' 

5" 

1^  1/16 

X  3  1/16 

X 

1/2  —40' 

0" 

1—4  1/16 

X  3  1/16 

X 

1/2  —41' 

!)" 

1—4  1/16 

X  3  1/16 

X 

1/2  —11' 

4" 

7—5 

X  3  1/4 

X 

5/16—60' 

0" 

1—5 

X  3  1/4 

X 

5/16—15' 

2" 

1—5  1/16 

X  3  5/16 

X 

3'S  —50' 

0'; 

1—5  1/16 

X.3  5/16 

X 

3/8  —44' 

1" 

3-5 

X  31/4 

X 

1/2  —50' 

0" 

1—5 

xl3  1  '4 

X 

1^2  —14' 

8" 

Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


Trades  and  Labour  Branch 

Department  of   Cf^H    Public  Works 


W.  A.  Riddell,  M.A.,  Ph.  I). 
Superintendent 


Findlay  G.  Macdiarmid, 
Minister  of  Public  Works 
and  Highways 

The  Trades  and   Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes: 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY,  SHOP.  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled,  ON  SHORT  NOTICE. 


The  following  regulations  are  of  importance  to  Contractors: 
BOILER  INSPECTION. 
D.  M.  Medcalf.  Chief  Inspector  of  Boilers. 
The  Steam  Boiler  Act,  Chapter  252,  R.S.O..  1914,  with  Amend 
ments,  Chapter  58 — 6,  George  V. 

STEAM  BOILERS. 
All  slcam  boilers  constructed  for  use  in  Ontario  must  be  built  from 
dtsigns  which  have  been  approved  and  allotted  a  registration 
number  by  the  Steam  Boiler  Branch. 
Used  boilers,  bought,  sold  or  exchanged,  and  unregistered  boilers 
brought  into  the  Province,  must  be  inspected  prior  to  being  put 
into  operation. 

Notice  of  repairs  to  steam  boilers,  stating  the  nature  and  e^^tent  of 
same,  must  be  sent  to  the  Steam  Boiler  Branch,  and  should 
such  repairs  be  considered  extensive  by  the  Chief  Boiler  In- 
spector, the  boilers  will  require  to  be  inspected. 

Ill  each  and  every  case  the  inspections  must  be  made  by  Inspectors 
authorized  to  inspect  boilers  under  the  Steam  Boilers  Act,  who 
arc  employed  only  by  the  Steam  Boiler  Branch  of  the  Depart- 
ment of  Public  Works.  Official  certificates,  witli  the  maximum 
working  pressure  stated  thereon,  are  issued  to  the  owners  of 
the  boilers  so  inspected. 


Our  Facilities 

for  tlu-  manufacture  of 
electric  wires  and 
cables  enable  us  to  sup- 
ply all  kinds  and  sizes 
and  in  any  quantity. 
No  order  is  too  small 
to  merit  our  attention 
and  none  so  large  as  to 
tax  our  facilities 

Write  our  nearest  office 
about  your  requirements 


•S.OOO.nOO  C.  M.  Weatherproof 
Cable  ('.'  Actual  size. I 


Montreal.  Que 


Standard  Underground  Cable  Co 
of  Canada,  Limited 

Hamilton,  Ont. 

Winnipeg:.  Man. 


Seattle,  Wash- 


STRUCTURAL  STEEL 

and 

BRIDGE  BUILDERS 


Capacity  18,000  Tons. 

We  build  and  erect  all  kinds  of  Structural  Steel  Bridges, 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

McGregor  &  Mclntyre,  Limited 

1139  Shaw  St.  -  -  TORONTO,  CAN. 

Telephone  Hillcrest  1614—1615—1616. 


BITUNAMEL 

Uasurpaued  (or  waterproofing  (oundationt  and  prcvmt- 
ing  ruit  and  corrotion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 

Montreal  TORONTO  Winnipeg 


March  .1'J17 


Works  at  Walkerville.  Ontario 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


iVALVL-  HYDRANT  MANUFACTURERS 

WALKERVILLE,  ONT. 


BOOKS 

for  Engineers 
and  Contractors 

Tlie  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

British  &  Forpien  Tiuilding  Stones,  by  John  Watson.  Pub- 
lished in  1011  at  the  University  Press,  Cambridge,  Eng- 
land.   48^  pages.     Price  50  cents. 

Ccniiifngal  I'unips,  hy  R.  L.  Daugherty.  Published  in  1915 
by  McGravv Mill  liook  Company.  190  pages,  illustrated. 
Price  $2.00. 

Concrete  Construction  for  Rural  Communities,  by  Roy  A. 
Seaton.  Published  in  191G  by  the  McGraw-Hill  Book  Co. 
22.3  pages",  illustrated ;  price  if 2.00. 

Construction  of  Roads  &  Pavements,  by  T.  R.  Agg,  C.  E. 
Published  in  1916  by  McGraw-Hill  Book  Company.  432 
pages,   illustrated.     Price  .fS.OO. 

Dams  &  Weirs,  by  W.  G.  Bligh.  Published  in  1915  by  the 
American  Technical  Society.  206  pages,  illustrated.  Price 
$1.50. 

History  of  Bridge  Engineering,  by  Henry  Grattan  Tyrrell, 
C.E.     480  pages,  illustrated.     Price  $5.00. 

Hydraulics,  by  Ernest  H.  Sprague,  vvith  worked  examples  and 
89  illustrations.  Published  by  Scott,  Greenwood  &  Son 
in  1914.     Price  $1.00. 

Irrigation  Practice  and  Engineering  (Volume  One),  by  B.  A. 
Etcheverry.  Published  in  1915  by  McGraw-Hill  Book 
Company.     213  pages,  illustrated.     Price  $2.00. 

Irrigation  Practice  &  Engineering  (Vol.  2),  by  B.  A.  Etche- 
verry. Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.   364  pages,  illustrated.     Price  $3.50. 

Irrigation  Practice  &  Engineering,  Volume  3,  by  B.  A.  Etche- 
verry.   Published  in  1916  by  McGraw-Hill  Book  Company. 

438  pages,  illustrated.     Price  $4.00. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne.  Pub- 
lished in  1904  by  John  Wiley  &  Sons.  1,116  pages,  illus- 
trated.    Price  $1.50. 

Practical  Mathematics  lor  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Josepli  G.  Branch  Publishing  Company  in 
1914.     143  pages,  illustrated.     Price  $1.00. 

Pumps  and  Pumping,  Iiy  M.  Powis  Bale.  Published  in  1012  Iiy 
Ciosljy,  LockwoocI  &  Son.     120  pages.     Price  $1.50. 

Some  Considerations  Regarding  Cast  Iron  and  Steel  Pipes,  by 
John  Sharp.  Published  in  1914  by  Longmans,  Green  & 
Company.    142  pages,  illustrated.     Price  $1.50. 

Sleel  Bridge  Designing,  by  Melville  B.  Wells,  C.E.  Published 
by  Myron  C.  Clark  Publishing  Company  in  1913.  260 
pages,    illustrated.     Price  $2.00. 

Surveying  Manual — A  Manual  of  Field  and  Office  Methods  for 
Use  of  Students  in  Surveying,  by  William  D.  Pence,  C.E., 
and  Milo  S.  Ketchimi,  C.E.  Published  in  1915  by  McGraw- 
Hill  Book  Co.     388  pages,  illustrated.     Price  $2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Published  in 
1915  by  McGraw-Hill  Book  Company.  265  pages,  illus- 
trated.    Price  $2,00. 

Water  Power  Engineering,  by  Daniel  W.  Mead,  2nd  edition. 
The  Theory,  Investigation  and  Development  of  Water 
Powers.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.    843  pages,  illustrated.     Price  $5.00. 

Waterworks  Engineering.  A  Practical  Treatise  on  the  Con- 
struction of  Waterworks  for  the  use  of  Engineers  and 
Students  of  Engineering,  by  Fred.  C.  Uren,  M.  Inst.  C. 
E.  I.  With  numerous  plates  and  186  illustrations.  Pub- 
lished by  Castle  Litho  Limited,  Bristol,  England,  in  1914. 
268  pages.    Piace  $3.00. 

Waterworks  Handbook,  by  Alfred  Douglas  Flinn,  Robert  Spurr 
Weston  and  Clinton  Lathrop  Bogert.  Publislied  in  1916  by 
McGraw-Hill  Book  Company.  824  pages,  illustrated.  Price 
$6.00. 
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CAST  STONE  BLOCKS 

The  Most  Satisfactory  Building  Material 


r 


Take  advantage  of  this  paying  manufacturing  business. 
You  can  control  the  cement  block  business  in  your  district  by 
using  our  machinery.  The  Cast  Stone  Block  System  enables 
you  to  cut  down  production  costs ;  gives  you  a  business  pro- 
tected by  Canadian  patents ;  makes  it  possible  for  you  to  in- 
crease your  manufacturing  volume ;  opens  new  possibilities 
for  a  better  building  material ;  creates  satisfied  customers  and 
starts  you  on  the  road  to  a  new  prosperity  that  will  be  as  per- 
manent as  the  pure  granite  veneered  block  itself.  These  Cast 
Stone  Blocks  are  manufactured  by  the  wet-mix  or  poured  con- 
crete method.  We  give  exclusive  territory  rights  to  make  this 
famous  product.  Send  to-day  for  our  illustrated  catalogue  and 
comi^lctc  details. 


Granite  Veneer  Facing 


Cast  Stone  Block  &  Machine  Co.,  Ltd. 

298  Howard  Avenue  WINDSOR,  ONT. 


Send  50c  for  sample  16 
inch  block:  This  will  give 
you  a  good  idea  of  the 
finished  article  you  can 
manufacture. 


'I'll  1"  r( ).\  r K  \  r  r  r i:c()Ri:) 


Marcli  38.  I'Jir 


DOMINION  Wire  Rope 

Repeat  orders  tell  their  own  story — 

Use  our  WIRE  ROPE  on  any  job 


Its  DURABILITY  has  been  proved 
in  its  extensive  use 


The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL  TORONTO  WINNIPEG 


"C.  H.  &  E." 
Contractor's  Equipment 


HOISTS 


Either  Gasoline  Engine 
or  Electric  Motor  Driven 


MATERIAL  ELEVATORS 

Either  Single  or  Double  Cage 

MORTAR  MIXERS 


"MARION"  Shovels 


for  all  classes  of  work: 


"Ransome^^  Concrete  Mixers 
"Andrews'^  Drill  and  Tool  Steel 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 
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Wood  Stave  Pipe  and  Tanks 

Wire  Wound  and  Continuous  Wood  Stave  Pipe, 
Wooden  Tanks  and  Silos 


MADE   FROM   BRITISH   COLUMBIA  FIR 


46  in.  Diameter  Continuous  Wood  Stave  Pipe  Installed  by  us  for  the  Hydro-Electric  Power  Commission  of  Ontario 
Wood  Pipe  and  Tanks  made  in  all  sizes — for  Municipal,  Mining,  Irrigation  and  Power  Purposes 

Write  for  Illustrated  Literature  and  Prices 

PACIFIC  COAST  PIPE  CO.,  LIMITED 

Eitablished  1903  1551  Granville  Street  VANCOUVER,  B.C. 


Good  Roads  Convention  and  Exhibition 
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May  Confine  a 

nstru 


mm  mi  did 


ui  si  Ki  ( Ti\ i;   uLAzi:  von 

TIMi;   rMIUlATKXi:!)  CliN- 
THAL  I'AHT  OF  CITV. 

Grartoii  JStoi-k   \\'a?<  Completely 
Uosuo.vftl   mill    liuil<liii«  is 
.More  Sliell.  \VtUle  T.  H. 
Piatt  Co.  Also  Suf- 
fered Heavy  Loss. 

Flames,  issuing^  as  if  from  a 
seething  furnace,  burst  from  the 
roof  of  Grafton  &  Co.'s  store  at 
It)  and  18  North  James  street 
about  8.40  last  night.  The  en- 
tire building  was  destroyed,  the 
building  adjoining  at  the  rear 
and  occupied  by  the  T.  H.  Pratt 
Company,  Limited,  was  badly 
damaged,  together  with  its  con- 
tents, and  cellars  of  adjoining' 
properties  were  seriously  flood- 
ed. The  origin  of  the  blaze  re- 
mains a  mystery.  The  damage 
to  buildings  and  their  contents 
has  been  estimated  at  1175,000. 

The  upper  stories  of  the  Graf- 
ton building  must  have  been, 
burning  for  some  time  before 
the  fire  was  noticed,  for  the 
first  intimation  of  it  was  when 
the  flames  bursl  through  the 
roof  and  shot  high  into  the  air, 
attracting  about  4,000  people  to 
ine  scene  of  the  conflagration. 
Within  a  few  minutes  the  entire 
structure,  reaching  back  two 
hundred  feet  from  James  street, 
was  a  roaring  furnace,  shooting 
great  showers  of  sparks  and 
hurling  large  burning  brands 
hundreds  of  feet  over  adjoining 
buildings.  So  fiercely  did  the 
l,re  burn  that  many  despaired  of 
the  block  being  saved.  Fanned' 
by  a  south-west  breeze,  the  fire 
burned  towards  the  east  and 
downward.  During  the  period 
when  the  fire  was  at  its  height 
the  brick  wall  between  the  Pratt 
and  Grafton  stores  fell  in,  fur- 
ther increasing  the  damage  and 
rendering  the  work  of  the  fire- 
men the  more  difficult.  It  was 
stated  that  this  wall  had  been 
weakened  by  numerous  altera- 
tions. 

"cw  Timljcrs  Fell, 
little  falling  of  tii 


Comparisons  such  as 
these  are  to  be  found 
continually  in  the 
daily  press. 

No  need  for  argument 
in  favor  of  concrete, 
when  we  have  facts 
like  these  to  support 
its  use. 

Canada's  fire  loss  is 
ridiculously  high— the 
only  way  to  bring  it 
down  is  to  build  our 
stores  and  warehouses 
and  factories  of  con- 
crete. 

We  have  an  interest- 
ing Book  called:  "Fac- 
tories and  Warehous- 
es of  Concrete." 

Write  for  it. 


The  Floor  on  which  Fire  Started. 

noon  of  November  5,  when  the 
complete  stock  of  the  United 
Photographic  Stores,  Limited, 
located  on  the  fourth  floor  of 
the  Read  Building,  Montreal, 
was  destroyed  by  fire.  The  stock 
consisted  of  chemicals,  films, 
and  a  general  stoclcjDf  baht  and 


Floor  Above  Where  Fire  Started- 

inflammable  materials  used  in 
the  manufacture  of  photogra- 
phic supplies.  The  nature  of 
the  material  burned  was  prac- 
tically the  same  as  that  which 
was  destroyed  in  the  Edison 
factories  in  December  last,  when 


Floor  Below  Where  Fire  Started. 

the  fire  was  reported  to  be  one 
of  the  hottest  known. 

The  fire  in  the  Read  Building 
was  discovered  about  2.40  p.m., 
and  rapidly  spread  to  all  parts 
of  the  company's  space  in  the 
tilding,  members  of  the  cor- 
staff    stating  that 
a  mass  oi 


I 
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Quality  Maintained 

The  increasing  cost  of  raw  materials  that  enter  into 
the  manufacturing  of  rubber  suppHes  and  the  higher 
cost  of  labor  justify  advances  in  the  prices.  But  our 
policy  has  been,  and  will  continue  to  be,  to  maintain, 
as  long  as  possible,  the  stability  of  prices  to  dealers, 
advancing  just  as  little  as  possible,  considering  the 
cost  of  manufacturing. 

In  no  case  will  quality  or  workmanship  of  Domin- 
ion Rubber  System  products  be  sacrificed  for  the 
sake  of  price.  We  insist  upon  maintaining  fully 
the  quality  of  each  and  every  Ime  we  manufacture, 
regardless  of  cost.  That  ensures  the  same  genuine 
satisfaction  that  has  always  made  the  Dominion 
Rubber  System  products  so  popular  with  the  trade 
and  consumer  alike  throughout  Canada. 

Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office :  Montreal,  P.  Q. 

Branches  at  Halifax,  St.  John,  Quebec,  Ottawa,  Toronto, 
Hamilton,  Brantford,  London,  Kitchener,  North  Bay,  Fort 
William,  Winnipeg,  Brandon,  Regina,  Saskatoon,  Edmonton, 
Calgary,  Vancouver  and  Victoria. 
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SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  slock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining^s 
Wall  Copinff 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connectton) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co; 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


FOR  SALE 

1—85  ton  Marion  Steam  Shovel 
1 -Model  60  " 
1    Model  50  " 
1 -Model  31  " 

5  Porter  Dinkeys  25  ton  Standard 
Gauge 

60  K.  &  J.  6  yard  Dump  Cars 


W.  FRASER 

Room  404  McGill  Building 
211  McGill  Street 

MONTREAL 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF   CANADA,  LIMITED 

WALKERVILLE,  ONTARIO 


Branch  Offices  at 
Montreal 


Toronto 


Winnipeg 


Live  Agents  wanted  in  every  town  in  the  country. 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices : 


Transportation  Bldg.,  MONTREAL 

Quebec  St.  John  N.B. 
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Waterous  Rollers 


More  than  200  in  use  in  Canada 

When  you  buy  a  Waterous  Steam  Roller  your  selec- 
tion is  supported  by  the  endorsement  of  more  than 
200  users,  among  them  the  leading  municipal  and 
contracting  engineers  of  Canada. 

These  men  have  used  the  Waterous  Roller  with  unfailing  suc- 
cess—many of  them  for  more  than  fifteen  years — and  are  willing 
to  back  up  their  acknowledged  preference  by  records  of  per- 
formance unequalled  by  any  other  make  of  roller,  Canadian  or 
foreign,  on  the  market. 

If  reputation  and  achievement  have  any  weight  with  you — your 
choice  will  be  a  Waterous.   And  you  will  be  glad  of  it. 


Mechanical 
Features 

Built  in  10,  12  and  15-ton 
sizes. 

Have  double  cylinder,  double 
crank  engine,  without  dead 
centres. 

Carry  high  pressure  locomo- 
tive type  boiler. 
Have  two  speeds  forward  and 
reverse. 

All  gears  cut  from  the  solid 
steel. 

Locomotive  link  valve  mo- 
tion. 

Special  wear-proof  rolls. 
Shaking  grates  and  dumping 
ash-pan. 

Are  provided  with  road  picks, 
driving  pulley  for  crusher, 
rear  draw  bar  and  front 
clevis,  steel  tanks  to  carry  500 
pounds  of  coal  and  seven  bar- 
rels of  water. 


The  Waterous  Engine  Works  Co,,  Limited, 


BRANTFORD 
CANADA 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

Vhe  tollowing  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  headings; 
quarter  page,  six  headings;  half  page,  twelve     headings;    full       page,    twenty-four  headings. 


Air  Compressor* 

C«n.    Ingerioll  RinJ   Co.,  Ltd. 

Alum 

Aluminium 

Spielmann  Agencies  Kcgd. 

Air  Hoists 
Canadian  Ingcrsoll  Rand  Co. 
Northern  Crane  Works 

Architectural  Iron  Works 

Canada  VVuc  &  lion  Goods  Co. 
McOiegor  &  Mclntyre 

Architectural  Terra  Cotta 

Toronto  i'lale  Glass  Inip'tg.  Co. 

Ash  Hoists 

Gillis  &  Geogliegan 

Asphalt 

Asphalt  &  Supply  Company 

Auto  Cranes 

llyers  Macliine  Co.,  Jolin  F. 

Blast  Hole  Drills 

Hopkins  &  Co..  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Foige  Co. 
Can.  Ingersoll  Kand  Co.,  Ltd. 
bheldons  Limited  j    i,  r 

Sturtevant  Co.  of  Can.,  Ltd.,  U.  1'. 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McUougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boiler  Inspection 
Trades  and   Labor   Branch,  De- 
partment of  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 

Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
iJesMoines  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 

Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 

Builders'  Levels 

Consolidated   l')ptical  Co. 

Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheeli 

Steel  Co.  of  Canada  Limited 


Casements 

Trussed  Concrete  Steel  Co. 

Cedar 

B.  C.  Lumber  Commissioner. 

Cement 

Alfred  Rogers,  Limited 
Britnell  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement  Gun 

Cement  Gun  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co. 
Paterson  Mfg.  Company 

Centrifugal  Pumps 

Boving  Hydraulic  &  Engineering 

Company 
Canadian  IngersoU-Rand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 
Armstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  &  Machine  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 

Goold,  Shapley  &  Muir  Co. 

Hopkins  &  Co.,  F.  H. 

Ideal  Concrete  Machinery  Co. 

London  Concrete  Machinery  Co. 
Mussens  Limited 

.Scully,  .\.  .\. 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

Foundation  Company 

Gray  Construction  Co.,  John  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
.\la>sey  llarris  Company 
Meaford  Wheelbarrow  Company 
Scully,  A.  A. 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Pedlar  People  Limited 

Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 

Crushed  Stone  and  Granite 

Canada  Crushed  Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Hagersville   Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 

Crushers  (Stone  and  Rock) 
London  Concrete  Machinery  Co. 
Mussens  Limited 

Culverts 

Canada  Iron  Ingot  Company 
Pedlar  People 

Cutting  and  Welding  Plants 
Prest-O-Lite  Company,  Inc. 

Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and  Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern   Crane  Works 

Douglas  Fir 

B.  C.  Lumber  Commissioner 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  IngersoU  Rand  Co. 
Hopkins  &  Company,  F.  H. 

Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 

Dump  Cars,  Wheels,  etc. 
Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 

Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Light  Systems 
Lister  &  Company,  R.  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators- 

Northern  Crane  Works 
TurnbuU  Elevator  Company 

Engines 

Canadian  Blower  and  Forge  Co. 
Hopkins  &  Company,  F.  H. 
Iriglis  Company,  John 
Lister  &  Company,  R.  A. 
McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Foundation  Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 
Heller  &  Brightly 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Ferro-Concrete  Chimneys 

Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  8) 
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Concrete  Reinforcement  Bars 


Plain  Round  or  Square,  Twisted  Square 


Rail  Carbon  Steel 

Guaranteed  to  conform  (o  the  Standard  Specifications  of  American  Society 

for  Testing  Materials 

BARS  BENT  TO  SHAPE  FOR  BEAMS,  STIRRUPS,  Etc. 


New  Harbor  Commissioners  Elevator  No.  1,  Montreal,  J.  S.  Metcalf  Co.,  Ltd. 

Reinforced  Concrete  Construction,  Montreal, 

Capacity  4,000,000  Bushels.  Designers  and  Constructing  Engineers. 

BURLINGTON  STEEL  BARS  were  used  for  Concrete  Reinforcement  in  this  Eleva- 
tor. The  steel  consisted  of  Rounds  and  Square  Twisted  Bars  3/^  in.  up  to  1  ^4  in.,  and 
was  made  from  our  high  elastic  Limit  RAIL  CARBON  STEEL. 

PROMPT  SHIPMENT 

Burlington  Steel  Company,  Ltd. 

HAMILTON  -  -  CANADA 
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Flooring  Malerials 

Armstrong  Cork  Conipiiiy 

Fuel  Economiiers 

Sliirtcvint  Co  o(  Can  ,  l.ld  ,  11.  F. 

Forges 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Gas  Enginea 

Coold,  Shapley  &  Miiir  Co. 
Lister  &  Company,  R.  A. 

Gasoline  Engines 

Roving  Hydraulic  &  Engineering 

Company 
Goold.  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Ontario  Wind  Engine  &  Pump 

Company 

Glass 

Luxfer  Prism  Company 

Toronto   Plate   Glass   Imp'tg  Co. 

Governors 

Roving  Hydraulic  &  Engineering 
Company 

Hammer  Drills 

Canadian  Ingersoll  Rand  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Heat  Insulating  Materials 

Armstrong  Cork  Company 


High  Pressure  Pipe  Lines 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Hotst^  Electric 

Northern  Crane  Works 

Hoisting  Apparatus 
Realty  &  Sons,  M. 
Canadian  Ingersoll  Rand  Co. 
Ciillis  Sr  Geoghegan 
Goold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Hentliorn 
Mussens  Limited 
Northern  Crane  Works 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
Gartshore-Thompson    Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 

Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 
National  Steel  Car  Co. 


Interior  Finish  and  Doors 

Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 

Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 
Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 
American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Lubricators 

Lyman  Tube  &  Supply  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 


Motor  Trucks 

National  Steel  Car  Company 

Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 

Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co. 

Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Paints  and  Varnishes 

Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 

Patents 

Shipman,  Harold  C. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 

<  )ntario  Rock  Company 
Paterson  Mfg.  Co.,  B. 

Warren  IJros. 

Pipe  (Concrete,  Iron  &  Wood) 

Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore  Thomson  Pipe  Co. 
National  Iron  Works 

Pipe  and  Boiler  Coverings 

Dominion  Paint  Works 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


BYERS  AUTO-CRANES 

on  excavating  work.    Why  not  also  on  yours  ? 

Car  Unloading  or  Loading  Sand  or  Gravel  Pit  Excavating 

Material  Rehandling  Back  Filling 

Pile-Driving  and  all  classes  of  Derrick  Work. 

Auto-Crane  is  Self-Propelling, 
Two-Way  Traction — One 
Man  Control. 

Write  for  Bulletin  1007. 


F.  H.  Hopkins  Co. 

MONTREAL  TORONTO 

Canadian  Distributors 


STEAM-GASOLINE-ELECTRIC  POWER. 
We  are  also  manufacturers  of  Hoisting  Engines,  Derricks,  etc. 

THE  JOHN  F.  BYERS  MACHINE  COMPANY 

390  Sycamore  St.  RAVENNA,  OHIO,  U.S.A. 


April  4,  1917. 
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INDISPENSABLE  LINKS 

in  the  Successful  Business  Chain 

Throughout  our  entire  organization,  we  recog- 
nize and  adhere  to  the  highest  standards  of 
QUALITY  and  SERVICE.  And  upon  this— in  the 
future  as  in  the  past — the  expansion  and  pros- 
perity of  our  business  depend. 

IN  OUR  IMILLS  AND  FACTORIES 
IN  OUR  SALES  DEPARTIVIENTS 

Service 

Believing  QUALITY  and  SERVICE  are  the  indis- 
pensable links  between  producer  and  consumer, 
we  employ  their  combined  strength  to  conserve 
and  complete  our  relationship  with  ail  users  of 
Steel  and  Iron  products. 

THE 

STEEL  COMPANY 

OF 

CANADA 

UMITED 

HAMILTON       -       -  MONTREAL 


10 


'1  11  I",  CON  TK  AC  I'   R  ICCORD 


April  4,  1917. 


CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


PcncUi  (Lead) 

American  Lead  Tencil  Company 

Perforated  MelaU 

Canada  Wiic  Sc  Iron  Goods  Co. 

Pile  Driving  Machinery 
Beatty  &  Sons.  M. 
(.'anauian  Ingersoll  Rand  Co. 
Hopkins  &  Company.  F.  H. 
Marsli  &  Hentliorn,  Limited 

Pipe  Filling*  and  Flanges 
Pittsburgh   Valve,  Foundiy 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Plaster 

Britnell  &  Company 

Plug  Drillers 

Canadian  Ingersoll-Rand  Co. 

Pneumatic  Machinery 

Canadian  Ingersoll-Rand  Co. 

Power  Engines 

Boving  Hydraulic  &  Engineering 

Company 
Tngli?  Company,  John 


Pumps  and  Pumping  Machinery 
American  Well  Works 
Peatty  &  Sons,  M. 
lioving  Hydraulic  &  Engineering 

C'onrpany 
Canadian  lllower  and  Forge  Co. 
Canadian  IngcrsolI-Rand  Co. 
Cook.  A.  P. 
Parling  Bros. 

Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
McDougall  Caledonian  Iron  Wks. 
Ontario   Wind   Engine    &  Pump 

Company 
Waterous  Engine  Works  Co. 


Quarry  Machinery 

Canadian  Ingersoll-Rand  Co. 
Hopkins  &  Company,  F.  H. 


Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
Dominion  Iron  &  Wrecking  Co. 
Carfshore,  John  J. 
Hopkins   &   Company,    F.  H. 


Reinforcements,  Concrete  &  Steel 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Hoods  Co. 
riiiUi.ii  Win-  Clotli  (  I). 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 


Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Road  Machinery 

Hopkins  &  Company,  F.  H. 
Waterous  Engine  Works  Co. 

Roofing  Material 

l!i;iiilfuril   Roofing  Company 
Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 

Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 
Rogers  Supply  Company 

Scrap  Iron 

Dominion  Iron  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 

Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
.    Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Compaixy 
Standard  Clay  Products  Ltd. 

Shingles 

B.  C.  Lumber  Commissioner 

Shovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Spruce 

B.  C.  Lumber  Commissioner 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 

Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Sheldons  Limited 


Steam  Engines 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continued  on  page  14) 
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Crushed  Stone  for  Macadam  Roads 


Macadam  Roads 
must  be  built 
of  a 

TOUGH 
STONE 

that  will  cement 
WE  HAVE  IT. 


The  Hagersville  Contracting  Company,  Limited 

HAGERSVILLE,  ONT. 


nimH 


\„,,M.  THE  CONTRACT  RECOKl)  u 

Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation^  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 


Town  and  City  Sewers 

ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  incli  always  IN  STOCK 

In  our  salt  glazed  vitrified  sewer  pipe  we  of¥er  the  highest  type  of  sewer  material. 
Pipe  of  our  manufacture  have  been  used  in  practically  every  city  in  Canada.  Highly 
glazed  and  perfectly  vitrified. 

li  you  are  contemplating  sewer  construction  we  can  quote  you  some  attractive 
prices.    We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

"Amco"  Segment  Sewers    From  30  to  108  diameter 

Send  for  Illustrated  Book  on  "Building  Segment  Sewers" 

Standard  Clay  Products  Limited 

THREE  SHWKR  PIPE  FACTORIES  :   St.  Johns,  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


nil     ^  (  •  \  I  K  \  ^    I     k  !■  (  <  I  K  j) 


Ainil   I,  I'Ji: 


"BEATTY" 

Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 


Work  of  this  kind  calls  for   ependabillty— "Beatty"  Hoists  furnish  it. 


H.K.  PLANT  1790  St.  James  Street,  Montreal,  Que. 

K.  LKONARD  &  SONS  St.  John,  N.  B. 


—Agents— 


ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

KELLY-POWELL  LTD  MoArthur  Bldg.  Winnipeg,  Miwi. 


"London"  Batch  Concrete  Mixer 


i  iKiirc  l.jO  illustrates  the  London  Batch  Mixer  No.  6. 
<  apacity  6  cu.  ft.  per  batch  or  60  cu.  yds.  per  day.  Just 
the  machine  for  building  bridges,  sidewalks,  foundation 
walls,  or  any  medium  size  work  requiring  a  portable  ma- 
chine.   .Ask  for  catalog  No.  iB. 

i'igure  06  illustrates  the  London  Batch  Mixer  No.  4.  Capa- 
:ity  4  cu.  ft.  per  batch  or  40  cu.  yds.  per  day.  Just  the 
nachine  for  building  curbs,  manholes,  gutters,  small  foun- 
lations,  barn  walls,  concrete  silos,  or  other  small  jobs.  Ask 
"r  catalog  No.  1  K. 


We  build  23  different  sizes 
of  Concrete  Mixers 
and  a  full  line  of  con- 
crete machinery. 


Figure  96,  London  Batch  Mixer  Xo.  4. 


"LONDON"  CONCRETE  MIXERS  ARE  NOT  BUILT  DOWN  TO  A 
PRICE,  but  up  to  a  standard.  London  Concrete  Mixers  are  being  used 
exclusively  for  the  building  of  the  Winnipeg  aqueduct,  a  $40,000,000.00  job, 
for  the  same  reason  that  they  are  used  on  practically  all  other  Govern- 
ment jobs — they  run  continuously  for  years  without  breakdowns  or  re- 
pairs. 

London  Concrete  Machinery  Co.,  Ltd. 

Dept.  7,    LONDON,  ONTARIO 

World's  Largest  Manufacturers  of  Concrete  Machinery 


R.  R.  Power,  Halifax,  N.S.  Rene  Talbot,  Quebec,  Que. 

The  Foss  &  Hill  Machinery  Company,  Montreal,  Que. 
The  General  Supply  Company  of  Canada,  Ottawa,  Ont. 


AGENCIES 


The  General  Supply  Company  of  Canada,  Toronto,  Ont. 
The  General  Supply  Company  of  Canada,  Winnipeg,  Man. 
The  B.  C.  Equipment  Company,  Vancouver,  B.C. 


Aunl  i.  r.ii; 
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Heart  Shape 
Mixers 

Made    in    Canada    by  a 
Canadian  Firm.  Noted  for 
rapid    and  thorough 
mixing    of  Concrete. 
Guaranteed.    Built  to 
a    high    standard  of 
efficiency. 
1917  mod- 
els now  on 
the  market. 

Write  for 
Catalog  B. 


Latest  Improved  Concrete  Machinery 


(Made  in  Canada) 

Crushers,     Rolls,  Brick 
Blocks,    Tile  Machines, 
Mixers,    Screens,  Dump 
Cars,  Pumps, 
etc.      Full  line 
of  Contractors' 
and  Builders' 
Machinery. 


Hoists 

All  sizes 
and  styles 
to  suit 
any  class 
of  work. 


WETTLAUFER  BROS.,  LIMITED 

178  Spadina  Ave.,  TORONTO,  ONT. 

Branches— Montreal,  Halifax,  Vancouver,  Winnipcz 


Pressure 


Canadian  Type  "R" 
Blowers 

Avoid  Belts  or  Gears 
USE  DIRECT  DRIVE 

for  supplying  air  to  oil  furnaces,  cupolas  and  forges. 
Type  "R"  blowers  are  built  to  order  with  plain  or 
ring  oiling  bearings,  and  are  very  efficient. 
.Send  for  Catalog  on  complete  forge  shop  equipment, 
i>r  bulletins  on  Down  Draft  Forges,  Exhaust  Fans, 
I'rcssure  Blowers,  Shop  and  Roundhouse  Heating. 

Canadian  Blower  &  Forge  Co. 

KITCHENER,  ONT. 

St.  John,    Moatreal,  Toronto  Wi 


nnipeg, 


Limited 
Vancouver 


To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 


from 


Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 


Limited 


KEMPTVILLE 


ONTARIO 


'^Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 


N.  B.  The  adjolnine  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  fillins;. 


I  I  I  I    c  (  >  ;\  I  K  \  c   I    U  I'  (  ■(  )  R  I ) 
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SucI 

Iturliii^lon    Stcrl  Coiiiuaiiy 
Dominion  Iron  &  Wrecking  Co. 
Hopkin*  &  Company,  F.  H. 
S(rcl  Company  of  Can.,  l.td. 


Steel  Ba(s 

Burlington  Siccl  Company 
Hopkins  &  Company,  K.  H. 
Stpcl  Company  of  Canada,  I. id. 


Sirel  Pipe 

Can.  Cliicago  Ilridgc  &  lion  Wk's. 


Steel  Plate  Construction 

Waterous  Engine  Woiks  Co 


Stone 

Ilritnell  &  Company 
>Iagersville  Contracling  Co. 
Rogers  Supply  Company 
Sarkville  Frrcstone  Company 


Structural  Iron  and  Steel 

Kutliiigton  Steel  Company 
I'an.  Chicago  Bridge  &  Iron  Co 
PesMoines  flridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  C'o. 
Reid  &  Brown  Structural  Steel  & 
Iron  Works 


Surveyors'  Instruments 
I  .■n-ii'iilateil  Optical  Co. 
Heller  &  Brightly 


Swin^inK  Gears 

Make   Kngine  Company 


Tanks  and  Steel  Pipes 

(."an.  Chicago  Bridge  &  Iron  I'o. 
Could,  Sliapley  &  Muir  Co. 
Inplis,  Jolin 

Manitoba   Bridge  &   Iron  Works 
Marsh  it  llciithorn 
McDongall  I'aledonian  Iron  Wks. 
Mackinnon,   Holmes  &  Co. 
Ontaiio  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 


Telescopic  Hoists 

Black  Building  Supply  Company 
(iillis  &  Gcoghegan 

Testing  and  Inspecting  Bureau 

limit  &  Company.  Robt.  W. 

Tile  Moulds 

London  Concrete   Machinery  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Coiniiany 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 


Tractors 

Lister  &  Company,  K.  A. 

Turnbuckles 

Canadian   Billings  &  Spencer 
Limited 


Valves 

("anada  Iron  Foundries 
Gartshorc  Thomson  Pipe  Co. 
Kerr  Engine  Company  . 
McAvity  &  Sons,  T. 
Ounlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

.Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wa,';.or.s 

Massey- 1 1  ;in  is  C  ■omi);iny 
1  illin   W'a^^itii   (  onipany. 

Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson   Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 

Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest-O-Lite   Company,  Inc. 

Welding  and  Cutting  Plants 

Prest-O-Lite    Company,  Inc. 

Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford   Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 

Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 

Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


Blair  Concrete  Pipe 


We  use  only  the  finest 
g^rade  materials  in  all  our 
work.  Clean,  sharp  sand 
and  hi^h-grade  cement. 
Gravel  sorted  and  crushed 
in  our  own  plant.  After 
thorouo-h  mixing-,  the  con- 
crete is  power  tamped,  to 
ensure  great  density.  Pipe 
is  then  allowed  to  set  for 
72  hours  in  vaporizing 
chambers,  with  automatic 
sprinklers,  giving  the  pipe 
great  hardness.  We  make 
large  sizes  of  pipe  in  our 
portable  plant  at  the  place 
where  they  will  be  used. 
We  also  have  a  special 
feature  in  our  continuous 
reinforced  concrete  pipe. 

Write  to-day  for  further 
details  and  prices. 


B.  Blair  Company,  Limited 


WOODSTOCK 


ONTARIO 


Aliril  4,  I'JIT 
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HOLMAN-signif ies  a  good  drill 

Have  you  seen  the  new  Holman  Hammer  Drill  ? 
Do  you  know  the  Holman  Patent  Chuck  ? 

Send  for  particulars 

MUSSENS  LIMITED  * 


UEBEC— Pruncau  &  Co. 
ORONTO-H.  Turnbull  &  Co. 
COBALT  -H.  L.  Usborne 


Preserves  Roads^  Saves  Expense 

Fluxphalte  binds  and  hardens  the  surface  of  macadam  roads  making  them  smooth  and  durable  as 
asphalt  pavements.  It  prevents  the  surface  dusting  and  wearing  down  to  the  rock.  It  makes  the 
road  wear  many  years  longer,  thereby  savmg  great  expense  m  continuous  road  repairs. 

Send  for  new  illustrated  book.    Free  on  request. 


0MD  OP  rmm  iiiiLiiff©  -  howi 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  seryice  i*  unexcelled  and  our  price*  right. 
Phon*  or  writ*  us  for  quotation*  when  you  are  In  the  market. 
Office-M  4515-M  4516      Retldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Etsery,  Manager 


WOODEN  PIPE 


Wire  wound  wood  stave  pipe,  2  in.  to  24  in.  diameter.  Con- 
linuons  wood   stave  pipe,   any   diameter  required. 

CANADIAN  PIPE  CO.,  LIMITED 


Established  1904 


New  Factory  Erected  1910 


K(|ui|ipf(l    witli    tlie    nio.st    up-to-date    luacliincry.  Every 
niachiiic  diivcn  l)y  a  separate  electric   niolOT-.  Satisfaction 
Gus  ranteed. 

Office  and  Factory  ~550  Pacific  St.,  VANCOUVER,  B.C. 


I  ll  I'    ("()\  I  KV\C  r   K  I'  I'OKl) 
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Contractors'  Equipment 


1 


MASSEY-HARRIS 


^ 


The  general  contractor  will 
find  much  of  interest 
in  our  line 

Dump  Wagons,  Dump  Carts,  Dump 
Boxes,  Heavy  Teaming  Gears,  Lorries, 
Bolster  Springs,  Grading  Plows,  Sleighs, 
Gasoline  Engines,  etc.,  specially  designed 
for  the  uses  for  which  they  are  intended 
and  built  in  the  most  thorough  manner 
in  our  own  factories. 

Full  information  on  request. 


Lorries 

Steel  axles  or  steel  skeins  ; 
one-horse  or  two -horse, 
concave  body,  carefully 
mortised  and  heavily  ironed. 


Our  New 
Dump  Wagon 

Improved  oscillating  front  gear 
with  extra  high  front  wheels. 

Thimble    skein    axles  ensure 
light  draft. 

Body  is  of  improved  design. 

Quick  winding  device  and  posi- 
tive lock. 

The    newest    and   best  dump 
wagon  on  the  market. 


Heavy  Teaming 
Gear 

Best  of  materials ;  heavily- 
ironed  ;  strong,  light-run- 
ning and  durable. 


Massey-Harris  Co.,  Limited 


Head  Offices,  TORONTO,  CANADA 


Branches  at  —Moncton,  Montreal, 

Calgary, 

AGENCIES 


Winnipeg,  Regina, 
Yorkton, 


Saskatoon,      Swift  Current, 
Edmonton 


EVERYWHERE 


Auril  4.  I'.tlT, 
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AS  EASY  as  laying  the  spacing  strips  by  the  old  "poured-joint" 
method — with  the  added  simplicity  that,  once  laid,  it  does  not 
have  to  be  taken  up  again.  Elastite, — "The  Sandwich  Joint" — 
consists  of  a  heavy  body  of  refined  asphalt  compound  between  two  lay- 
ers of  asphalt  saturated  felt.  It  comes  from  the  factory  to  the  job, 
ready  to  lay, — a  permanent  joint  that  never  melts  or  wears  out. 

The  illustration  shows  a  typical  Elastite  installation,  a  section  of  the 
State  Highway  in  California  where  the  temperature  range  exceeds  100 
degrees.  Here,  for  mile  after  mile,  the  road  surface  i«  perfect — Elastite 
takes  care  of  all  expansion.  Permanent  economy  the  result  of  sound 
engineering  judgment  is  demonstrated  in  the  use  of  Elastite, 


Address  Elastite  Dept. 

\  f   The  Philip  Carey  Co.,  Toronto,  Ont. 


Til  I'.  CON  i'j<.\(.  r  1^  ivcom) 


.\])ril  4.  ; 


One  Man 
Standing 

can-  ill    1  III-    s.iiiu-    I  mu' 
surface  as  iiiiicli  concrete 
as  live  men  on  tlieir  knees, 
ami  ilo  il  lultiv.  if  he  uses 


ABRAM 
Long  Handled  Tools 


lliis  to 


Ilumlretis  of  tinislicis  wlio  use  AUrani  'I'ocils  will  |ini 
yon.     The  secret  is  llic  .\l>r;iin   noublc  Action  Device. 

Write  ICMluy  for  our  catalog  describing  this  exclusive  fialiin-  Mini 
»lu->«iin;  !''<•    \''>:iiii  complete  lino. 

ABRAM  CEMENT  TOOL  COMPANY 


46-4S  Ouelette  Avenue 


WINDSOR.  ONT. 


How  Do  You  Buy  a  Transit? 

By  Precedent — "The  kind  the  old 
cotnpany  used,"  or  by  the  "hit  and 
•niss"  method? 

Why  not  investigate  all  the  good  in- 
struments? 

H&B  Transits  and  Levels 

" Malhemalically  Precise" 

Are  rigid,  of  lightest  practical  construction. 
Accurate.  Satisfactorily  retains  adjustihents 
tinder  hard  service.  Designed  and  oflFered  by 
life  time  specialists  in  the  manufacture  of 
surveying  and  engineering  instruments. 

Write  for  Catalogue  now 
UPl  I  PR    £r  RDirUTI  V  1120  Spring  Garaen  Street 

nLLLLK  &  DKlUnlLI,  Philadelphia. PA.. "Since  i870" 


Heat  is  Too  Valuable  to  Waste 


ICvcry  l)it  of  Ileal  jirddiiced  in  your  furnaces,  ovens,  boilei 
scttiiii^s,  elr.,  C(ist>  a  cci  lain  amount  of  fuel,  for  which  you  pay 
.^ood  mone\.  i  'lis  luat  has  a  definite  value.  It  is  much  too 
\  alual)le  to  waste. 

Unfortunately,  iml  all  >  <\  the  heat  produced  can  be  used. 
.Some  of  it  must  .^o  to  wasLe,  hut  fully  60  per  cent,  of  the  loss 
due  to  radiatiiiii  can  he  eliminated  by  usinj;'  Nonpareil  Insulat- 
ini;'  ISrick  in  the  walK,  tops  and  bottoms. 

Xonparcil  llrick  are  cdinpused  principally  of  diatomaceous 
earth  ( kiesel.i;'uhr ) ,  a  remarkalily  good  non-conductor  of  heat. 
They  have  an  insulating-  value  ten  times  that  of  fire  brick  or 
common  brick.  In  other  words,  one  4j/2-inch  course  will  re- 
duce the  radiation  loss  as  much  as  45  inches  of  fire  brick  or 
conlmon  brick. 

Send  for  this  booklet. 

Full  information  regarding  the  method  of  installation  and  the  sav- 
ings ef¥ected  by  Nonpareil  Insulating  Brick  is  given  in  the  booklet. 
"Saving  Fuel."  A  copy  of  it  and  a  sample  brick  will  be  sent,  free  of 
charge,  on  request. 

Ask  for  them  to-day. 


One  4l2-inch  course  of  Nonpareil  Insulating  Brick  is  installed 
Iietween  the  tire  brick  and  common  brick  in  the  settinK 
of    this   300   h.p.    .Stirling   boiler.  Hammond 
Packing  Company,  St.  Joseph,  Mo. 

Nonpareil 
Insulating  Brick 

For  Furnaces,  Boiler  Settings,  etc. 

Armstrong  Cork  &  Insulation  Co.,  Ltd.,  505  mcghi  Building,  Montreal,  Que. 

Also  manufacturers  of  Nonpareil  High  Pressure  Covering  for  steam  lines;  Nonpareil  Cork  Covering  for  drinking  water  systems  and  cold  pipes 
-rerally:  Nonpareil  Cork  Machinery  Isolation  for  deadening  the  noise  of  pumps,   fans,  etc.;    Nonpareil   Corkboard  for  cold  storage  rooms;  and 

Linotile  for  floors  in  offices,  residences,  etc. 


^^^^^^^  J^OtX  ''^  wonderful  rust-resisting  power  is  the  secret  of  the  continent-wide  use  of  this  ma- 
terial for  important  construclion,  public  and  private.  This  enduring  quality  is  possible 
only  because  "Armco"  Iron  is  never  less  than  99.84%  pure  iron,  and  is  uniform  in 
texture,  having  almost  perfect  physical  evenness. 

Armco  Iron  Culverts  (Corrugated) 

Made  in  Canada  by 

t?     •  #    »   cf    CANADA   INGOT   IRON   COMPANY,  LIMITED 

iXGSlStS    IvtlSi  r.lJELPH  WINNIPEG  CALGARY 


April  4,  i9ir 
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Trap  Rock 

for 

Superior  Roads 

The  deciding  factor  in  the  choice  of  a  material  for  road  construction  is  the 
permanency  that  will  be  obtained  in  the  finished  road. 

There  is  no  known  stone  that  possesses  the  advantages  found  in  Trap  Rock. 

This  rock  is  not  only  of  unusual  hardness,  but  is  also  surprisingly  tough. 
It  has  great  resistance  to  abrasion  and  shock.  It  comes  clean  from  the 
quarry  and  breaks  with  a  rough  fracture  into  approximately  cubical  shapes. 

For  pavement  work  Trap  Rock  is  the  ideal  material  for  use  in  the  base, 
as  it  is  this  part  of  the  road  that  carries  the  load,  for  the  stronger  the 
concrete  the  better  such  a  road  will  be. 


A  test  that  tells  the  story 
of  Trap  Rock 

Test  made  at  Toronto  University 

Specific  Gravity  3.02 

Hardness  20.00 

Toughness  (impact  test)  20.00 

Abrasion  2.5 

Cementation  39.00 
Crushing  Strength.  37,300  lbs. 
per  square  inch 


Lake  Shore  Kuad,  TuroiUu 

A  glance  at  the  accompanying  results  of  a  test  of  "Ontario"  Trap  Rock 
will  prove  the  advantages  we  claim  for  this  material. 

For  permanence  in  concrete  roads,  for  the  best  results  in  bitulithic,  as- 
phaltic  concrete  and  macadam,  and  in  all  roads  where  the  surface  is  ex- 
posed to  heavy  traffic.  Trap  Rock  is  undoubtedly  the  best  material  for  the 
aggregate. 

ONTARIO  ROCK  COMPANY 

Limited 

Crown  Office  Building  ^  ^  TORONTO 
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"CONSOL" 
Architects'  and  Contractors' 


LEVELS 


'l"lu'  outbrrak  i>l  war  caui^lil  us  wiili  (niiir  a  sine 
tlic^c,  .IS  \iiti  kiiDw,  lias  since  liccn  Miiall. 


k  nf  An-hiUn-ts'  ami  Conl  ractnrs'  Levels.    Demand  for 


Pre-War  Prices  Still  Prevail 

.\ny  I'l  these  spleiuliill.N-made  iiistrumeiils  ma.\-  lie  pureliased  now,  at  pre-war  prices — prices  which 
would  not  cover  the  cost  of  mamifacture  lo-<hi\'. 

Consol  Transits  and  Levels  are  specially  designed  for  Canadian  requirements,  and  are  endorsed  by 
Canadian  university  professors. 


Consol  .\rc')iitcct>'  11*  in.  Convertible  Wye 
1-evel,  with  erecting  eye  piece    $65.00 


Consol  Architects'  112-in.  Wye  Level,  with 
horizontal   circle   $50.00 


Con.sol  .Architects'  and  PfUihlers'  Ditmpy 
Level,  with  erecting  eye-piece    $35.00 


We  also  have  a  stock  of  14-in,,  16-in.,  and  18-in.  Surveyors'      Levels,  and  b'A-in.  Transits. 

REPAIRS  to  Transits,  Levels  and  Engineering  Instruments 

We  can  repair  any  make  of  instrument  quickly;  replace  any  part;  adjust  and  test  the  accuracy  of  your 
instrument — at  a  reasonable  price.  We  can  save  you  the  duty  and  customs  delays  on  repairs,  and  afford 
you  a  Repair  Service  unsurpassed  on  the  continent. 

CONSOLIDATED   OPTICAL  CO.,  LIMITED 

Inttrument  Makers  to  the  Canadian  and  British  Militias 

400  Richmond  Street  West  TORONTO 


April  4,  HMT. 
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EXCAVATORS 

Trenching  Machine 

The  Austin  Trencher  will  excavate 
anything  that  can  be  classed  as  earth 
excavation  at  a  good  profit  on  the 
job.  It  is  built  to  give  "all-the-time" 
hard  work  under  the  most  trying 
conditions.  The  Buckets  dig  with 
strong  straight  pull.  They  clean 
themselves  automatically  in  any  kind 
of  earth.  Multipedal  Traction  overcomes  all  traction  worries.  All  Austin  Trenchers 
are  equipped  with  side  cutters  which  nearly  doubles  the  cfigging  width.  Adjustable 
and  convenient. 

PAVING  MIXERS 


AUSTIN  CUBE  MIXER  with 
multipedal  traction  will  stop  the 
money  losses  caused  by  planking 
for  the  ordinary  mixer.  Strong 
features  of  this  machine  are  Cube 
Mixing  and  Full  Batch  Turn 
Over  Bucket. 

Austin  Cube  Mixers  are  being 
used  exclusively  on  Toronto- 
Hamilton  highway. 

Send  for  illustrated  catalogues  of  any  equipment 
'    in  which  you  ate  interested 

A.  A.  SCULLY,  LIMITED 

Railway,  Industrial  and  Contractors'  Equipment  and  Supplies 

123  Bay  Street        -        -        -  TORONTO 
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Good 


Culverts 


For 


Good  Roads 

The  best  road  may'  be  damaged  by  whole  or  partial  failure  of  a  culvert. 

We  are  making  a  special  concrete  culvert  thoroughly  reinforced  that  will 
stand  extreme  loads  and  vibration. 

We  use  the  most  up-to-date  machinery  and  by  the  practical  and  scientific 
blending  and  mixing  of  materials 
are  able  to  procure  an  everlasting 


cu 


Ivert. 


All  our  goods  are  matured  be- 
fore shipping. 

Write  us  for  catalogue. 

The 

Dominion 
Concrete 

Company,  Limited 

KEMPTVILLE, 
ONT. 


Auril  4,  1!)!^. 
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Western 
Road  Making  Machinery 

Stone  Crushers,  Durnp  Cars,  Flat  Cars, 
Box  Cars,  Passenger  Coaches, 
Locomotives, 
Locomotive  Cranes 

BUCYRUS 

Steam  Shovels,  Drag  Line  Excavators,  Pile  Drivers, 
Dredges,  Loading  Plows,  etc. 

CONTRACTORS'  and  RAILWAY 

EQUIPMENT 

We  pride  ourselves  not  only  upon  the  great  number  of  lines  we 
handle  but  also  upon  the  way  in  which  each  one  of  them  will 
stand  the  most  rigid  test  to  which  it  may  be  subjected,  and  in 
the  high  degree  of  efficient  work  each  is  capable  of  producing. 


Canadian  Equipment  Co.,  Limited 

285  Beaver  Hall  Hill  MONTREAL 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Aliraiu  ».  cnunt   ri>i>l  C\>iiiii;m>    ...  l"^ 
.\inirican  Lead  I'ciicil  COmpany 
American  Well  W  <>rks  . 

Ant;lins  Limited  

.\rmstrong  Cork  Company  is 

Asbestos  Mfg.  Company  

.\*phalt  and  Supply  Company   Ij 

.\ult  v*t  Wiliori;  Company   Hi' 

Haines  &  Peckover 

Barber,  Frank   Sf' 

Barber  Asphalt  Paving  Co   (iT 

Beatty  &  Sons,  Limited,  M   1- 

Black  Building  Supply  Company  ...  85 

Blair  Company,  B   1-1 

Boving  Hydraulic    and  Engineering 

Company   83 

Branttord  Roofing  Company   SO 

Britnell  Company,  Limited   79 

Burlington  Steel  Company  7 

Byers  Machine  Company,  JoIid  I"   ..  8 


Canada  Cement -Company  

Canada  Crushed  Stone  Corporation 

Canada  Ingot  Iron  Company  

Canada  Iron  Foundries,  Limited  .... 

Canada  Wire  and  Iron  Goods  Co.  . .  . 

Canadian  Billings  &  Spencer  ...... 

Canadian  Blower  and  Forge  Co.  . .  . 

Canadian  Chicago  Bridge  and  Iron 

Company  

Canadian  Consolidated  Rubber  Co... 

Canadian  Equipment  Co  

Canadian  Ingersoll-Rand  Company. 
Canadian    Inspection    and  Testing 

Laboratories  

I  anadian   Mathews   Gravity  Carrier 

Company  

Canadian  Office  School  Furniture  Co. 

Canadian  Pipe  Company,  Ltd  

Canadian  Surety  Company   

Carey  Company,  Philip  

Carter  White  Lead   ... 

Cast  Stone  Block  and  Machine  Co. 

Cement  Gun  Company  

Chipman  &  Power  

Clinton  Wire  Cloth  Co  28 

Conduits  Company,  Ltd  

Consolidated  Optical  Co  

Cook,  A.  D  

Crushed  Stone,  Limited  


2 
H 
18 
81 
7'J 
32 
13 


,3 
23 
91 


15 
07 
17 


88 
29 
87 
20 
82 
15 


Dake  Engine  Company   81 

Darling  Brothers   88 

Dennis  Wire  and  Iron  Company  ...  79 
DesMoines  Bridge  and  Iron  Works.  81 

Dillons  Limited   78 

D'''minion  Concrete  Company  ....  13-22 


Duiiiinion          iiuiring  and  Inspec- 
tion C'onipany   88 

l)nniinioii  Iron  and  Steel  Company.  85 

Dominion  iron  and  Wrecking  Co...  4 

Dominion   I'ainl  Works  

Dominion  Sower  Pipe  Company  ...  4 

Dominion  Wire  Rope  Company  ....  92 
Dunlop  Tire  and   Ruhhcr  Company 

Foster,  W.  L   74 

Foundation  Company  

Fraser,  W   4 

Gartshore,  John  J   79 

Gartshore-Thompson  Pipe  and  Foun- 
dry Company   75 

(jent  Company  

Gillis  &  Geoghegan   85 

(joold,  Shaplcy  &  Muir  Company  . .  87 
(iray  Construction  Co.,  John  V.  ... 

Haddin  &  Miles   88 

Hagersville  Contracting  Company  . .  10 

Hamilton  &  Toronto  Sewer  Pipe  Co.  26 

Heller  &  Brightly   18 

Hopkins  &  Co.,  F.  H   93 

Hunt  &  Co.,  Robert  W.  . .  .   ;   88 

Ideal  Concrete  Machinery  Company 

Inglis  Company,  John    69 

Jenckes  Machine  Company   31 

Kerr  Engine  Company,  Ltd   90 

Lea,  R.  S.  &  W.  S   88 

Lister,  R.  A.  . .  .  •  

London  Concrete  Machinery  Co.  ...  12 

London  &  Lancashire  Life  Ins.  Co.  88 

Luxfer  Prism  Company   78 

Lyman  Tube  and  Supply  Company.. 

MacKinnon  Holmes  &  Co  

Manitoba  Bridge  Works  Company.. 

Maritime  Bridge  Works  Company..  89 

Marsh  &  Henthorn,  Limited   75 

Massey-Harris  Co   16 

McAvity  &  Sons,  T.   87 

McDougall  Caledonian  Iron  Works 

Company   86 

McGregor  &  Mclntyre   89 

MacLean  Daily  Reports   70 

Meaford  Wheelbarrow  Company  . .  . 

Miller  &  Co.,  George  M  

Milton  Hersey  Company   88 

Montgomery  Faultless  Hose  Reel  Co. 

Morrison  &  Co.,  T.  A   88 


Mueller  Manufacturing  Co.,  H  

Mussens  Limited   15 

National  Iron  Works   79 

Neptune  Meter  Company   75 

Noble,  Clarence  W   32 

Northern  Crane  Works   83 

Nova  Scotia  Steel  and  Coal  Company  83 

O'Brien  &  Martin   80 

Office  Specialty  Company  

Ormsby  Company,  A.  B  

Ontario  Rock  Company   19 

Ontario  Sewer  Pipe  Company  ...  . 

Ontario  Wind  Engine  and  Pump  Co.  75 

Pacific  Coast  Pipe  Company   l 

Paterson  Manufacturing  Company  . .  71 

Pedlar  People  

Pittsburgh-DesMoines  Steel   Co.    . .  81 

Pontifex,  Bryan  '.    88 

Po)ver  &  Son  

Quinlan  &  Robertson   83 

Reid  &  Brown  Structural  Steel  and 

Iron  Works  -   gg 

Rogers  &  Company,  F   76 

Rogers  Supply  Company  

Scully,  A.  A   21 

Sheldons  Limited   78 

Shipman  &  Co.,  Harold  C   88 

Standard  Clay  Products,  Limited  ..  11 
Standard  Underground  Cable  Com- 
pany of  Canada   89 

Stark  Rolling  Mill  Company   73 

Steel  Company  of  Canada,  Ltd   9 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F. 

Thomson  Brothers   88 

Tiffin  Wagon  Company   77 

Toronto  Plate  Glass  Importing  Co. 
Trades  and   Labor  Branch  Depart- 
ment of  Public  Works   89 

Trussed  Concrete  Steel  Company  . .  4-72 

Turnbull  Elevator  Company   83 

Vancouver  Wood  Pipe  and  Tank  Co.  67 

Warren  Bros   07 

Waterous  Engine  Works  Company  5 

Wells  &  Gray,  Limited   25 

Wcttlaufer  Brothers   30 

^^'ynne-Roberts,  R.  O   SS 


Our  advertisers  represent  the  most  pro^essive  manufacturers  and  dealers.  Make 
your  purchases  of  them.  Give  your  business  to  the  man  vi^ho  is  enterprise 
in^  enough  to  spend  money  and  time  to  ^et  in  touch  with  you. 


Paper  Shell  Factory,  Peters  Cartridge  Co.,  Kings  Mills,  Ohio 


I  Our  Record  with  Peters  Cartridge  Co.  | 


Nov.  1915.  Paper  Shell  Factory  $195,000.00 

Jan.  1916.  Annealing  Bldg   10,000.00 

Mar.  1916.  Power  Plant   150,000.00 

June  1916.  Imhoff  Tank   5,000.00 

Mar.  1917.  Packing  Case  Bldg   175.000.00 

Mar.  1917.  Shot  Tower   100,000.00 


I  Total  value  of  Contracts  $635,000.00  | 

I    We  always  try  to  carry  on  each  contract  in  such  a  manner  | 

as  will  ensure  us  the  next  contract  which  the  owner  may  | 

have  to  let.  I 


WELLS  AND  GRAY,  Limited  | 

ENGINEERS  AND  CONTRACTORS  | 

Head  Office  :  H 

247  eonfederation  Life  Bldg.  B 

Toronto,  Ont.  j 

It         :  i 

llllll|lllllillllllllllllll|llllllll|lil|lilllllllllllllllllllllilllllliN 


Branch  Office  : 

Bank  of  Commerce  Bldg. 

Windsor,  Ont. 
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57  Years  Doing 
Two  Things  Well 


It  would  be  an  utter  impossibility  to  continue  increasing  our  sales  to  the  Canadian  Engi- 
neer, Contractor,  and  Municipal  Buyer  unless  during  these  rnany  years  we  had  made  good. 
Our  product  must  be  aJl  that  we  claim  for  it,  our  prices  as  advantageous  as  those  of  our 
competitors,  and  our  delivery  all  that  could  be  expected,  or  we  could  not  remain  in  business 
and  continue  to  prosper  for  this  long  time.  Some  of  our  best  customers  are  the  men  whom 
we  have  served  for  the  longest  time.  Quite  a  number  have  bought  continuously  for  more 
than  a  quarter  of  a  century. 

A  Word  to  Road  Builders 

If  our  Pipe  is  conceded  the  best  for  Sanitary  Sewers  and  Storm  Drains,  is  it  not  reason- 
able to  believe  that  for  Culvert  Work  and  Road  Drainage  it  would  also  be  very  satisfactory? 
It  is  STRONG,  DURABLE,  and  ECONOMICAL.  On  account  of  its  smooth  surface,  water 
will  flow  more  readily.  It  is  not  affected  by  alkali  or  electrolysis.  Where  it  is  laid  close  to 
the  road  surface,  just  cover  it  with  concrete  and  you'll  have  a  permanent  job. 

It's  only  good  business  for  you  to  investigate  our  claims. 

The  Hamilton  &  Toronto  Sewer  Pipe  Co. 

Hamilton  and  Toronto,  Canada  imiteA 


April  4,  I'JIT. 
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KEEP  UP  THE  STANDARD 

A  policy  that  has  brought  success 

The  policy  in  the  manufacture  of  BITULITHIC  is,  and  always  will  be,  to  give  the  best  value  on  the 
market.  ■  . 

The  phenomenal  growth  of  BITULITHIC  pavement  from  10,400  square  yards  in  1901  to  over  44,000,000 
s(|uare  yards  at  the  end  of  1916,  which  is  equal  to  over  2,500  miles  of  roadway,  30  feet  wide  between  curbs, 
has  proven  it  to  be  the  best  by  every  test  in  over  400  cities  throughout  the  United  States  and  Canada,  and 
entitles  us  to  make  the  broad  statement  that  BITULITHIC  is  best  in  QUALITY,  in  APPEARANCE  and 
in  DURABILITY. 


Marion  Street,  St.  Boniface,  Man.  — A  creditable  example  of  Bitulilhic  Pavement. 

BITULITHIC  pavement  is  a  city's  best  asset.  It  can  be  laid  on  either  old  macadam  base  or  used  for 
resurfacing  old  pavements  which  have  not  gone  too  far  to  be  of  value  as  a  foundation,  and  also  on  new 
concrete  foundation. 

And  when  it's  BITULITHIC  once,  it's  BITULITHIC  always. 

Investigate  the  advantages  of  BITULITHIC  and  compare  them  with  other  construction.  We  are  always 
ready  to  help  you  solve  your  paving  problems. 

Write  today  for  illustrated  booklets. 

WARREN   BROTHERS  COMPANY 

Executive  Offices:  -  -  BOSTON,  MASS 


District  Offices 

New  York,  N.  Y.  Chicago,  111. 

Portland.  Ore.  Phoenix,  Ariz. 

Nashville,  Tenn.  St.  Louis,  Mo. 

San  Francisco,  Cal.  Utica,  N.  Y. 

Toronto,  Ont. 


Los  Angeles,  Cal. 
Richmond,  Va. 

Montreal,  P.  Q. 
Winnipeg,  Man. 

Vancouver,  B.  C. 


Be  sure  to  visit  Exhibit  Space  No.  2  at  the 
Canadian  Good  Roads  Congress,  Ottawa,  Ont.,  April  10th  to  14th,  (inclusive)  1917 
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"Clinton  Road  Mesh"~the  Ideal 
Reinforcement 

llccause  it  is  easy  to  lay — because  every  pound  actually  reinforces, 
witii  no  waste  material  in  the  form  of  clips,  laps,  or  twists.  Every 
wire  is  strai.^ht  and  true  and  in  line  with  the  principal  stresses.  It  has 
no  criss-cross,  diagonal  strands,  to  ofifer  uncertain  and  indefinite  rein- 
forcement. High  quality  steel  wire,  electrically  welded  into  mesh 
form,  constitutes  the  most  efficient  and  economical  reinforcement  for 
the  concrete  road. 

SOLD  BY 

THE  PEDLAR  PEOPLE  LIMITED 

Executive  Offices — OSHAWA,  Canada 

Branche*    Montreal,   Ottawa,    Toronto,    Winnipeg,  Vancouver 

Manufactured  by  CLINTON  WIRE  CLOTH  CO.  -        CLINTON,  Mass.,  U.S.A. 
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Clinton 
Electrically 
Welded 
Wire 


Against  Cracking 


It  pays  to  do  work  right  and  to  insure  against  the 
settHng  and  swelHng  of  the  sub-base  and  the  effect  of 
heavy  traffic  and  frost.  These,  things  produce  setthng 
at  the  shoulders  and  the  serious  longitudinal  cracks 
which  wear  with  traffic  and  necessitate  continuous 
re])air  bills. 

SOLD  BY 

THE  PEDLAR  PEOPLE  LIMITED 

Executive  Offices — OSHAWA,  Canada 

Branches — Montreal,    Ottawa,   Toronto,    Winnipeg,  Vancouver 

Manufactured  by  CLINTON  WIRE  CLOTH  CO.        -       -        CLINTON,  Mass.,  U.S.A. 
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A  reputation 
ot  over  5.000 
in  use. 


Wettlaufers'  Road  Paving  Mixers 

||  tlu'  Famous  Heart  Shape  (U'.si,i;n  an.'  an  essential  part  to  the  jjroducing-  of  Good 
Koads.  Are  made  in  Canada  by  a  Canadian  firm.  Noted  for  speed  and  thorough- 
luss  in  niixinj^  and  deliverin,L>  concrete.  I'uilt  of  steel— not  iron —  to  a 
liiMh  standard  of  efliciency,  .yivint;  long-  service  and  the  best  resnlts.  Our 
niaciiines  arc  guaranteed,  and  ni.ulc  in  all  sizes  and  styles,  froni  our  large 
l\oad  I'avcr  down  to  the  small  Hand  Mixer. 


Hcirt   Sh.ipe    Mi.xer    (1917  Model). 


See  our  Exhibit 

at  the  Good  I^oads 
Convention,  held  at 
Ottawa,  Ont.  April 
10-14,  in  Canadian 
Fairbanks  -  Morse 
space. 


Our  Improved  Concrete  Machinery 

-    ■:  liic  lale.-i  ixpc.  made  in  t'anada,  and  comprises  a  full  line  of 


1917      Model  Hand 
Mixer  uavs  for  itself 
in  7  days. 


Sewer   Pipe   and    Drain   Tile  Machinery; 
Crushers  and  Pulverizing  Rolls,  to  crush 
and  pulverize  your  material;  Brick  and 
Block  Machines;  Hoists  for  any  class 
of  work;  Screens,  Tile  and  Brick 
Cars,  etc.;  Elevators,  Belt  Con- 
veyors, etc.;   Contractors'  and 
Builders'  full  equipment. 


Write  for  our  Latest  Catah 
f)fTers. 


siiccial 


Wettlaufer  Fanloiis  Road  Paving  Mixer  (1917  Model). 


the 
tion. 


Our  Mitchell  Improved  Crushers 

arc  made  in  (.'anada.  Reduces  your  rock  to  sand  in  one  operation.  Adjustable  while 
running,  requires  less  power  to  run  than  other  makes.  Equipped  with  Manganese  Steel 
Jaws  and  Key  Plates — a  crusher  you  can  rely  on.  Our  Crushing  Rolls  used  in  conjunc- 
tion with  your  Crusher  cuts  the  cost 
of  upkeep  in  half  and  gives  you  double 


ipacity.    Write  for  full  in  forma 


Drain  Tile  and 
Sewer  Pipe  Machinery 


'The  land  has  to  be 
drained.  The  demand 
for  Tile  is  (remendous. 
and  cannot  be  supplied 
fast  enough.  Let  us 
e(|uip  your  complete 
plant  for  making  drain 
lile  and  sewer  jjipe  in 
all  sizes.  These  ma- 
chines' are  automatic, 
requiring  no  stopping 
and  starting  in  taking 
the  finished  product 
from  the  casings.  Wc 
specialize  in  equii)pinL; 
complete  Tile  and  Sew 
cr  Pipe  and  llrick 
Plants. 


Mo   2  Ti'e  and  Sewer 
Pi.  c  Machine. 


1917  Model  Mitcliell  Improved  Cru'^her 


WETTLAUFER  BROS.,  LTD.,  1 78  Spadina  Ave.,  TORONTO 


Agent* —Canadian  Fairbankg-Morse  Company,  Montreal,  Que 


McDougal'*,  Limited,  Ottawa,  Ont. 


Rock  Crushing  Outfits 


for  Road  Building 


Shipments  from  Stock 

Jenckes  Rock  Crushing  Outfits  are  reliable 
all  the  time.  They  will  stay  on  job  when 
you  most  need  them.  Crushers  are  con- 
structed specially  according  to  our  time 
tested  approved  design.  We  can  make 
shipments  from  stock  on  hand,  subject  to 
previous  sale.  We  can  also  furnish  from 
stock,  Portable  Boiler  and  Engine  to 
operate  our  Crusher  Outfits. 

The  Jenckes  Machine  Co.,  Ltd. 

Sherbrooke    Montreal     Cobalt    So.  Porcupine    St.  Catharines     Toronto    Vancouver  Nelson 
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Standard  Turnbuckles 


Made  in  Canada 
All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 

Limited 

Welland,  Ontario 


CONGRATULATE  ME,  fellows,"  said  Jim  Larkin,  the  plasterer,  as  he 
joined  a  group  of  his  friends  at  the  Builders'  Exchange.     "I  have 
just  put  one  over  Thompson,  the  Architect." 
"That's  important,  if  true,"  replied  a  friend.    "But  you'll  have  to  show 
us  Missourians." 

"It  was  this  way,"  Jim  explained.  "On  the  school  house  job,  Thomp- 
son wanted  to  use  metal  lath,  but  it's  a  cheap  job  so  he  told  me  I  could 
use  a  cheap  lath.  So  I  saw  my  chance  to  play  to  the  galleries.  'Not  me,' 
I  told  him,  'I'll  never  use  cheap  lath  on  your  job,  Mr.  Thompson.  I'm  going 
to  use  Herringbone  copper  alloy  lath.'  Say,  it  tickled  him  clear  to  his 
toes.  I'm  solid  as  a  rock  there  now  and  I'm  going  to  get  his  next  job  on 
percentage.' 

"Didn't  cost  you  much,  either,"  commented  his  friend. 

"Cost!"  laughed  Jim,  "I  gained!  Herringbone  costs  me  a  cent  more  per 
yard.  Its  selvage  edges  save  about  two  cents  per  yard  in  lap,  its  greater 
stiffness  saves  plaster,  and  I  don't  have  to  stitch  wire  between  the  sheets. 
All  told,  that  additional  cent  means  five  cents  more  profit." 


Metal  Shingle  &  Siding  Co., 
Manufacturers 


Clarence  W.  Noble,  General  Sales  Agent, 
117  Sun  Life  Building,  Toronto 
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Good  Roads  Mean  Prosperity 

OL'R  i:>rest'nt  issue  is  given  uver  almost  entirely 
to  disctissions  of  roadway  problems,  because 
we  ])elieve  the  betterment  and  maintenance  of 
our  country  roads  is  one  of  the  most  urgent  of 
puljiic  works  that  can  be  undertaken  by  Canadian  gov- 
ernments. Good  country  roads  were  formerly  'looked 
ui)on  'as  a  luxury,  but  not  so  to-day.  They  are  now 
generally  recognized  as  the  only  true  basis  upon  which 
we  can  hope  to  build  up  a  prosperous  commercial 
activity  throughout  our  country  districts.  And  upon 
this  activity  is  almost  entirely  dependent  the  ])rosperity 
of  our  cities  and  towns.  In  a  word,  the  rural  roads  of 
Canada,  more  than  any  other  single  factor,  will  deter- 
mine our  future  success  or  failure  in  taking  a  promin- 
ent place  in  the  competitive  commerce  of  this  contin- 
ent. 

*       *  * 


MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade 
WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg. 

VANCOUVER    -    Tel.  Seymour  2013    -    Winch  Building  This  lacing  so  it  is  impossible  to  overestimate  the 

xTT7^»r  ^rr^rirr     -r  i  o.«o  d    i            . . t  -u       d  mj-  value  ot  the  work  bciug  doue  by  the  Ontario  Depart- 

NEW  YORK  -  Tel.  3108  Beekman  -  1123  Tribune  Building  .       r  i  >  i  r     tj  -  i            •     i    i  r  i 

^  ment  ot  i  ubhc  Highways  m  holding  an  annual  con- 

CHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bldg.  ference  on  road  construction  for  coimtry  road  sui)er- 

LONDON,  ENG.  16  Regent  Street  S.W.  intendents  and  engineers.    The  third  of  these  confer- 

  ences  was  held  in  Toronto  last  week,  and  many  of  the 

SUBSCRIPTION  RATES  excellent  papers  and  discussions  are  reproduced  in  this 

Canada  and  Great  Britain,  $2.00.    U.  S.  and  Foreign,  $3.00.  issue.    Other  provinces  are  doing  most  excellent  edu- 

Single  copies  10  cents  cative  as  well  as  practical  work  along  various,  though 

~    ~7~i    7,                 7-      7~c    7-    ~A         I       ~~  somewhat  different,  lines.  Equal  importance  must  also 

Autlioiized  by  the  ros'master  General  for  Canada,  for  transmission  ,         ..11           1               i       r    1                 ■    •                  ,   i-,  . 

as  second  class  matter.  be  attached  to  the  wotk  of  the  Dominion  Good  Roads 

Enteied  as  second  class  matter  July  IStli,  1914,  at  tlie  Postoffice  at  AsSOciatioU,  wllicll  mCetS  in  Ottawa  llCXt  WCek.  Such 

liuffalo,  N.  v.,  under  the  Act  of  Congress  of  March  3,  1S79.  r   .                  ,1                       ■    ,  ■                                            ,  , 

 Z  ^   toices  as  these  associations  represent  are  bound  to 

Alphabetical  Index  of  Advertisers  ^^^^^  ^'^^y  considerable  results,  not  the  least  of  which 

Pa^e  16  education  of  the  average  rural  resident  td  bring 

  Iiim  to  a  realization  of  the  need  of  good  roads  and  (if 

Vol.  31                        April  4,  1917                           No.  14  their  actual  and  practical  possibilities. 

And  this  last  viewpoint  probably  iM-ings  one  as 

Principal  Contents                  Page  nearly  as  one  can  get  in  a  few  words  to  the  actual 

|r,ljt,„-i^]                                                                   o,,-  cause  of  such  abominable  roads  as  we  have  in  various 

r-     ,        ,     C  M       c                                              o,„-  sections  of  Canada  at  the  present  time.    (1)  The  coun- 

(jQod  Roads  of  Nova  Scotia                                               2'.»>  i,                   1  1,1,, 

ti}  people  have  never  known  what  reallv  good  roads 

Road  Development  in  Quebec                                         3!)(i  are  like,  and  SO,  by  comparison,  are  generallv  satisfied. 

•\rchitectiirc  in  Bridge  Building                                    397  (2)  They  are  not  Scientifically  skilful  in  making  and 

By  R.  O.  Wynne-Roberts  maintaining  roads  (especially  the  latter).     For  this 

Good  Roads  and  Motor  louring                                     399  reason  the.  establishment    of    country    road  systems 

By  W.  G.  Robertson  which  takes  the  making  and  maintenance  of  roads  out 

Better  Highways  in  Ontario                                           301  ^f^he  hands  of  men  unskilled  hi  this  work  and  places 

„,              •       r          ■  ,  charge  of  specialists  is  a  big  step  forward.  There 

Ihc  Iransportation  of  Materials  ...  .                             ,302  ij^tie  doubt  that  this  system  should  spread  to  all 

By  Geo.  Hogarth  parts  of  the  Dominion  and  become  applicable  to  all  the 

Ihist  I'revemives  and  Bituminous  Binders                           :!().■)  .tiads,  within  a  comparatively  short  period 

By  G.  C.  Parker 

The  Design  and  Construction  of  Culverts                           307  *        *  * 

By  .'\rthur  Sedgwick  Canada  as  a  young  nation  in  the  making  has,  per- 

Impoitani  Details  in  Oiling  and  Tarring                          308  baps,  made  the  mistake  which  is  all  too  common  with 

By  W.  Hubcr  individual  commercial  enterprises— building  only  for 

Maintaining  l-arth  and  Clay  Roads  ...                         311  immediate  future.    There  is  little  defence  for  such 

By  A  A  Smith  ^  Course  m  a  country  so  rich  in  natural  resources  of 

,  P      ,              1  r>    •  every  sort  as  we  are.    There  is  no  uncertainty  about 

Koad  foundations  and  Drains                                 -          31;!  ,,, ;„  r„         i^.  •            1                       r    ■■  " 

„         .       .  "I"  itituie,  in  fact.    It  is  merely  a  matter  of  time.  Do 

y  K.  L.  Muir  ^^.^                       ^j^jj.  place  among  the  big  nations  to- 

Incrcasing  the  .Safety  of  Our  Highway.s                           :!l(>  morrow,  or  shall  we  wait — fifty  or  a  hundred  vears? 

By  W.  H.  Losee  On  the  answer  might  well  depend  our  good^'oads 

Repairing  Gravel  and  Stone  Roads                               MiH  policy  of  the  immediate  future.    If  we  decide  that  we 

By  R.  M.  Smith  are  now'  a  grown-up  nation— which  most  oi  us  believe 

Fourtii  Canadian  and   International  (iood   Roads  t  an-  —then  wc  must  build  roads  to  carry  on  the  business 

gress   ^'^■c  intend  to  do— good  roads  and  permanent  roads 

iVrsonal  Mention  .  Y^''  ''""f  "^^.^^  t°-fl'^>''  '^"^  less  in  the  end.  To 

.            ,  tills  end  the  educative  work  being  done  bv  the  various 

Mamly  (  nnstruct  lonal   (anadiati  road  organizations  is  of  the  greatest  value. 
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Good  Roads  of  Nova  Scotia 

SparsitN  of  population  retards  permanent  de- 
\  elopnient    (^ai  efiil  attention  to  main- 
tenance   Mdueating  the  people 

THK  rural  population  of  No\  a  Scotia  i^ivos  ahnul 
17  head  per  niilo  of  highway,  for  an  avcraj^o  of 
the  entire  province.  In  some  counties  the  avcr- 
a.t^e  i>er  mile  is  much  heUnv  the  general  a\  cram.- 
for  the  province.  It  is  therefore  seen  tlial  nnuli  in 
the  way  of  permanent  roads  cannot  he  attained  with 
out  incurring  expenditures  unduly  large  for  the  popula- 
tion henetite*!.  W  ith  the  sparse  ])oi)nlation  of  the 
province,  it  is  evident  that  the  l\i>e  nf  road  to  be 
dealt  with,  covering  by  far  the  largest  percentage  of 
the  total  mileage  is  the  earth  road.  An  eartli  road, 
when  maintained  in  good  condition  with  projjcr  side 
<lrains,  culverts  and  ditches,  forms  a  pleasing  kind 
of  road,  and  its  greatest  fault,  perhaps,  is  that  it  is 
more  or  less  muddy.  Taking  traffic  conditions  also, 
as  they  exist  in  the  province  at  the  present  time,  there 
are  not  many  districts  in  which  an  expenditure  greater 
than  that  iuxolved  in  an  earth  road  is  warranted  by 
the  tratTic. 

Water-bound  Macadam  Meets  Requirements 
'riiere  i--  no  doubt  that  in  some  of  the  po])ulous 
villages  of  the  province  the  trafiic  requires  a  surface 
road  of  some  kind.  It  is  not  thought,  however,  in  any 
rural  section  of  the  province  at  the  present  time,  that 
traffic  demands  a  better  class  of  highway  than  that 
of  water-bound  macadam. 

In  building  permanent  roadways,  the  most  import- 
ant features  are  the  location,  drainage  and  preparation 
of  the  subgradc.  Since  all  steps  in  making  good  earth 
roads  are  essential  to  a  permanent  construction,  it  will 
be  seen  that  nothing  is  lost  in  their  building  and  that 
almost  any  earth  road  can  be  afterwards  improved  by 
l)utting  over  it  some  sort  of  hard  surface  to  carry  the 
traffic  with  more  ease  and  safety.  By  constructing, 
therefore,  a  good  quality  of  earth  road,  the  province 
of  Xova  Scotia  is  making  adequate  preparation  for  a 
permanent  highway  system  when  conditions  arc  such 
as  to  justify  it. 

The  annual  cost  of  maintenance  of  a  good  earth 
road  will  vary  from  $10  to  $50  per  mile,  depending 
largely  on  the  nature  of  the  earth  composing  the  prism 
of  the  roadbed.  The  total  money  available  at  the  pre- 
sent time,  both  from  funds  supplied  from  provincial 
revenue  and  also  under  the  ilighway  Act  by  way  of 
statute  labor,  estimated  at  $12.50  a  mile,  would  not 
suffice  for  more  than  the  maintenance  of  the  roads. 
Only  a  small  proportion  of  the  highways  of  the  pro- 
vince are  properly  paved,  ditched  and  drained.  If,  in 
addition  to  the  maintenance  of  the  roads,  highway  con- 
struction is  also  to  be  undertaken,  it  is  more  than 
evident  that  the  provisions  are  insufficient. 

Road  Work  Required  at  Frequent  Intervals 
The  maintenance  of  an  earth  road  in  good  condi- 
tion requires  constant  attention  and  it  is  impossible 
to  do  all  the  work  at  one  time  in  each  season.  On  the 
contrary,  it  is  necessary  that  a  little  work  be  done  at 
frequent  intervals  throughout  the  year.  It  is  in  this 
particular  that  the  Roads  Office  of  the  Province  of 
Xova  Scotia  has  made  an  endeavor  to  educate  the 
inspectors  in  the  dif¥erent  parts  of  the  province  as  to 
the  necessity  of  caring  for  the  roads  in  the  manner 
outlined. 

The  ideal  method  of  caring  for  the  highw^ays  w^fiuld 


1h-  |o  li,i\i'  tlu'  work  (lone  b}'  somebody  whose  interest 
i>  centred  in  that  w  i>rk.  The  best  results  cannot  be  ac- 
complished until  the  full  work  of  road 'making  in  each 
county  is  conducted  by  a  few  gangs  of  men  under  an 
ex])erienei'(l  foreman,  who  work  for  the  entire  season 
and  w  ill  earn  their  living  by  building  roads.  It  is  not 
right  to  expect  the  construction  and  maintenance  of 
roads  to  be  attended  to  as  an  auxiliary  to  farming  or 
any  other  means  of  livelihood. 

The  Roads  Department  has  a  set  of  road  models 
w  hich  show  the  details  of  construction  of  each  type 
of  road  at  present  being  built  in  the  province  under 
the  Roads  Department.  During  the  provincial  exhibi- 
tion, held  last  Sc])tembcr,  a  roads  exhibit  was  pre- 
l)ared,  of  which  these  models  formed  a  part,  together 
with  photographs  and  drawings  of  structures  built  in 
the  province.  This  exhibit,  in  charge  of  the  engineer 
of  the  department,  was  intended  as  an  element  in  an 
educational  campaign  and  attracted  so  much  attention 
and  caused  so  much  favorable  comment  that  it  is  in- 
tended in  future  to  utilize  the  exhibition  as  far  as 
possible  as  an  educator  in  road  matters  for  all  inter- 
ested. In  addition  to  this  particular  form  of  publicity 
the  department  undertakes  instructional  supervision 
in  the  field  of  construction  and  has  arranged  illustrated 
talks  on  roads  so  that  the  people  of  the  various  coun- 
ties may  be  impressed  with  the  value  of  good  highways. 

Road  Expenditures 

The  expenditure  during  the  past  fiscal  year  has 
been  in  accordance  with  the  following  table : 

Road  appropriation  for  maintenance   $216,722.97 

Chapter  18,  Acts  1913  "Betterment  of  High- 
ways"  36,536.27 

Chapter  19,  Acts  1913,  "Motor  \'ehicle  Act 

Road  Improvement  Fund"   17,768.87 

Chapter  26,  Acts  1912,  an  "Act  respecting 
the  construction,  of  permanent  materi- 
als, of  smaller  bridges  and  culverts  in 

public  highways"   147,902.04 

Larger  Bridge  Construction   113,564.70 


$532,494.85 


Road  Development  in  Quebec 

Past  year's  work— Government  assists  building 
of  trunk  highways  and  loans  funds— This 
year's  expenditure  $1,000,000 
By  B.  Michaud* 

Dl'ivlXG  the  construction  season  of  1916  there 
have  been  built  in  different  municipalities  of 
the  Province  of  Quebec,  including  pro\incial 
roads,  106  miles  of  macadam  and  74  miles  of 
gra\  elled  roads.  The  total  mileage  of  improved  roads 
built  since  1911,  under  the  control  of  this  department, 
is  1,279  miles  of  macadam  and  658  miles  of  gravelled 
roads. 

This  province  now  has  five  truid<  roads,  aggregat- 
ing above  300  miles,  linking  together  Rouse's  rt'iinv. 
Montreal,  and  Quebec,  Lexis  and  Jackman.  Sher- 
brooke  and  Derby  Line,  Montreal  and  St.  Johs's.  via 
Chambly.  Another  trunk  road  connecting  Three  Riv- 
ers, Shawinigan  Falls,  and  Grand'  Mere  will  be  built, 
with  the  aid  of  these  cities  and  of  certain  companies, 
the  government  contributing  one-half  of  the  cost. 

The  preliminary  work  for  this  latter  line  will  com- 
mence as  soon  as  the  season  is  favorable.    This  road 

■Deputy  Minister  of  Roads,  Quebec. 
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is  not,  properly  speaking,  a  provincial  road,  identical 
with  the  five  roads  above  mentioned,  but  it  it  an  in- 
stance showing-  what  an  incentive  has  been  the  con- 
struction of  provincial  roads  to  the  construction  of 
continuous  stretches. 

The  Quebec  Government  offers  every  opportunity 


Smallman  sideroad,  Dundee,  Quebec,  macadamizec'  in 

ti>  numicipalitics  to  u.nite  toj^^ether  and  build  such  con- 
tinuor.s  stretches  of  roads  with  money  supplied  to 
them  by  the  s^overnment  at  3  per  cent.  Some  districts 
arc  alri'adv  organized  with  a  view  to  working-  along 


these  line^,  and  it  is  reasonably  certain  that  within  a 
few  years  several  trunk  roads  will  be  entirely  built 
by  the  municipalities  themselves,  in  addition  to  the 
provincial  roads  built  by  the  government. 

To  the  $15,000,000  voted  since  1912.  and  which 
were  allotted  to  the  municipalities,  provided  they  pay 
an  interest  at  2  per  cent,  during  41  years,  five  other 
millions  have  been  voted  during  the  last  session,  and 
will  be  allotted  at  3  per  cent.  In  both  cases  the  sink- 
ing fund  is  paid  by  the  government. 

The  expenditure  for  road  construction  during  the 
coming  season  will  probably  be  a  little  over  $1,000,000, 
besides  the  annual  appropriation  of  $250,000  for  con- 
struction and  maintenance,  which  has  been  raised  this 
year  to  $300,000. 

The  main  feature  of  the  (Quebec  road  policy  this 
vear  is  the  putting  in  force  of  a  law  passed  during  the 
last  session  regarding  the  maintenance  of  macadam- 
ized or  gravelled  roads.  As  to  the  provincial  roads, 
they  will  be  maintained  directly  by  the  government, 
and  a  contribution  of  50  per  cent,  will  be  asked  from 
the  municipalities  interested.  The  roads  built  by  the 
municii)alities  must  also  be  maintained  by  these  same 
municipalities,  but  they  will  get  a  contribution  from 
the  government.  The  law  provides,  however  that,  in 
case  of  neglect  on  the  part  of  the  municipalities,  the 
Minister  of  Roads  has  the  right  to  have  the  work  done 
at  their  expense.  This  does  not  mean  coercion,  but  it 
g■i^-es  to  the  minister  the  necessary  athority  to  take  the 
steps  that,  in  his  judgment,  will  bring  the  desired  re- 
sult— that  is,  the  maintenance  in  good  order  of  all  the 
macadamized  or  gravelled  roads  in  the  Province  of 
Quebec. 


Value   of  Architecture   in   Bridge  Building 

Illustrations  of  Typical  Structures  in  the  Vicinity  of  Toronto  Portray 
Inviting  and  Impressive  Designs — Standardization  Offsets  Individuality 

—   By  R.  O.  Wynne-Roberts*   


SrA.\l).\RDIZATION  has  become  an  accepted 
religion,  or  code,  among  many  engineers  in  con- 
nccticjii  with  structural  designs.  Bridges  built 
for  highways  and  railroads  are  no  exception,  for 
standard  designs  arc  prepared  for  given  conditions, 
and.  whilst  much  may  be  contended  in  support  of  such 
a  condition,  it  is  not  without  its  drawbacks.  Standard- 
ization of  bridge  design  may  be  conducive  to  efficiency 
and  to  facility  of  construction,  but  it  caunol  l)c  denied 
that  it  removes  the  opportunity  for  the  genius  of  the 
engineer  to  leave  his  impress  of  individuality  and  orig- 
inality, l-'urlhcrmore,  standardization  tends  to  the 
multiplication  of  structures  built  to  uniform  design, 
and  if  there  is  one  thing  that  does  not  ai)peal  to  us  it  is 
to  visually  collide  with  a  repetition  of  structures  built 
on  a  common  plan.  Apart  from  this,  suppose  it  is 
granted  that  standard  structures  lead  to  economy  in 
cost,  it  will  be  admitted  that  the  bridges  will  remain 
with  us  when  the  expenditures  are  entirely  forgotten. 

But  economy  is  not  always  secured  by  the  repro- 
duction of  standard  designs,  for  the  cost  depends  upon 
circumstances;  and  if  chea])ness  is  to  be  the  only 
ijualitv  kept  in  view,  then  the  (!c\ cl(i])nK-n1  nf  the  art 
of  ))ridge-building  will  be  scri(iiivl\  rrlardt'd,  if  not 
lliwarlcd.  Tile  characler  of  the  piiblic  mind  and  tcn- 
dencio  nia\.  in  general,  be  ganged  b\  the  Imildings 
and  strnelinc>  wliieli  lhe\-  creel,    it  will,  ilieiefore,  be 

•ConsuKinir  Knis'ineer,  Toronto. 


a  \vhoIl\-  inadequate  legac\'  for  posterity  if  we  to-day 
wor.shi])  the  idol  or  fetish  of  the  standardization  of 
structin-a!  designs  and  leave  landmarks  which  do  not 
reflect  our  true  character. 

Bridges  should  bear  some  relation  to  the  surround- 
ing natural  features.  If  the  district  is  strictly  indus- 
trial, steel  bridges  will  doubtless  be  suitable.  But 
what  would  be  said  if  fine  buildings  are  erected  on  the 
borders  of  a  lake  or  stream  with  a  vision  of  natiu^al 
beauty  marred  by  a  heav}^  straight-truss  steel  bridge? 
.Steel  bridges  have  their  place  of  usefulness  and  suita- 
bilitv.  but  that  place  is  not  everywhere,  and  yet  stan- 
dardization of  steel  I)ridge  designs  tends  to  that  end. 
Bridges,  like  other  structures,  should,  as  far  as  pos- 
sible, harmonize  with  the  natural  features  of  the  local- 
ity. The  main  object  of  this  article  is  to  show  a  few 
instances  of  what  has  been  done  without  incurring  ex- 
cessive cost. 

Fig.  1  illustrates  the  Buttonville  bridge,  Markham 
Township,  having"  a  span  of  50  feet.  This  is  simjile 
and  plain  in  design,  yet  the  outline  is  neat. 

Fig.  2  represents  the  Pefl'erlow  bridge,  in  Georgina 
Tow  nship,  ha\  ing  a  span  of  40  feet.  As  will  be  seen, 
the  outline-  .-ire  liroken  b\'  semi-column-  at  the  ter- 
minus of  the  areh  and  the  end  newels. 

iMg.  3  is  the  Massey  bridge,  on  the  Dawes  Road,  in 
\'ork  C"ount\-.  Its  span  is  40  feet.  This  bridge  view 
is  submitted  to  show  the  effect  of  l)ilaslers  at  the  abut- 


Examples  of  highway  bridges  in  which  pleasing  design  has  been  added  to  engineering  skill 
without  appreciable  increase  in  cost. — Built  by  Frank  Barber. 
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ments,  revealing-  the  arch  rin^  outlines  and  the  halus- 
traded  parapet  walls. 

Fig.  4  illustrates  the  aesthetic  effect  of  a  light  steel 
suspension  bridge,  which  was  erected  over  the  Rouge 
River  in  Scarbora  Township.  The  main  span  is  100 
feet. 

Fig.  6  is  the  Wadsworth  bridge,  at  Weston,  vvliich 
has  a  span  of  118  feet.  This  illustration  is  self-e.xplana- 
tory. 

Fig.  8  shows  the  Timothy  Street  bridge  at  New- 
market. Its  span  is  60  feet.  This  has  pilasters  and 
ornamental  parapet  walls. 

Two  other  views  are  of  flat  beam,  or  girder, 
bridges.  Fig.  7  is  the  Cold  Creek  bridge,  between 
^'ork  and  Peel  Counties;  it  has  a  span  of  35  feet.  Fig. 
5  illustrates  the  Bathurst  Street  bridge,  in  York  Town- 
ship. The  length  of  the  bridge  is  130  feet.  Reinforced 
concrete  truss  bridges  are  represented  by  Figs.  9  and  10. 
Fig.  9  illustrates  the  Freeman  bridge  on  the  Rouge 
River;  it  has  a  span  of  91  feet.  Fig.  10  is  the  Middle 
Road  bridge  in  York  and  Peel  Counties.  The  span  in 
this  case  is  80  feet.  Attention  is  drawn  to  the  different 
treatment  of  the  l)alustrades. 

No.  11  is  the  Oak\  ille  bridge,  in  the  Countv  of  Ilal- 


ton.  The  main  span  is  135  feet  and  the  total  length  of 
the  bridge  is  476  feet. 

All  of  the  foregoing  examples  of  bridges  were  de- 
siiiiied  by  Mr.  Frank  Barber,  consulting  engineer,  To- 
ronto, to  whom  the  author  is  indebted  for  the  above 
information. 

In  conclusion,  the  author  submits  that  bridges 
should  not  be  considered  solely  from  the  utilitarian 
point  of  view.  The  public  is  slowly  coming  to  perceive 
that  the  aesthetic  tre'atment  of  bridges,  as  well  as  of 
other  structures,  is  a  very  desirable  element.  Struc- 
tures of  permanence  should  afford  the  users  some 
measure  of  delight.  Picturesque  environment  should 
be  preserved,  and,  where  possible,  enhanced  by  suit- 
able bridges.  This  needs  no  argument,  for  ugly  struc- 
tures are  condemned  even  by  the  most  ardent  advo- 
cates of  economy.  Bridges,  then,  should  be  suitably 
designed,  having  graceful  lines  and  sufficient  relief  to 
create  a  lasting  impression.  Utility  without  austerity 
and  bold  outlines  without  crudity  are  the  essential 
standards  which  we  should  bear  in  mind  when  design- 
ing structures  which  are  to  be  constantly  in  view.  Un- 
due ornamentation  is,  of  course,  not  becoming  in  sub- 
stantial or  important  erections,  but  the  entire  absence 
of  art  too  often  renders  them  crude,  bare  and  uninvit- 
ing. 


Good  Roads  as  Seen  by  the  Motor  Tourist 

Growth  of  Automobile  Traffic  with  Resuhing  Increased  Revenues 
Entitles  Motorists  to  Consideration  in  Planning  Road  Construction 

  By  W.  G.  Robertson*   — 


SIR  WILLIAM  HEARST,  in  reply  to  the  good 
roads  delegation  which  waited  on  the  Ontario 
(iovernment  at  the  Parliament  Buildings,  Toron- 
to, on  March  1,  to  request  the  construction  of  a 
transprovincial  highway,  referred  to  the  importance  of 
the  rapidly-growing;  motor  tourist  traffic.  On  a  recent 
trip  through  New  York  and  the  New  England  State;^ 
the  Premier  had  been  greatly  impressed  by  the  multi- 
tude of  motor  tourists  which  he  encountered.  One 
was  almost  led  to  believe,  he  said,  that  the  chief  occu- 
|)alion  of  the  people  along  the  great  highways  in  the 
.States  was  preparing  chicken  dinners  for  motorists  and 
supplying  them  with  gasoline  and  tires. 

Increase  in  Visiting  Tourist  Traffic 

The  exchange  of  automolnle  licenses  between  On- 
tario and  many  of  the  states  of  the  United  States, 
which  went  into  effect  last  year,  and  the  new  customs 
regulation,  which  permits  tourists'  cars  to  remain  in 
Canada  for  a  period  of  one  month  without  bond,  have 
resulted  in  a  veritable  invasion  of  the  Dominion  by 
United  States  motorists.  The  number  of  tourists'  cars 
entering  Ontario  from  the  United  States  last  year  is 
estimated  to  have  been  50,000,  as  compared  with  6,000 
in  the  preceding  year.  Placing  the  average  number  of 
passengers  at  four  per  car,  the  stay  of  each  party  one 
day,  and  the  average  expenditure  at  $5  per  person,  the 
amount  expended  in  Ontario  by  these  visitors  would 
be  $1,000,000,  and  this  is  a  conservative  estimate.  It  is 
evident  that  the  visiting  motorist  is  to  be  no  insignifi- 
cant factor  in  the  future  sources  of  revenue  of  the  Do- 
minion of  Canada,  whicli  at  the  present  time  offers  so 
much  in  the  way  of  attractive  scenery  and  so  little  in 
the  way  of  improved  highwavs. 

*Secretary,  Ontario  Motor  lA'agut. 


.\uloniobile  touring  in  Canada  is  not  conhned,  how- 
ever, to  foreign  motorists.  They  are  but  a  small  per- 
centage of  the  motor  tourists  who  each  summer  tra- 
verse the  highways  of  the  Dominion.  There  are  now 
close  to  120,000  automobiles  owned  and  operated  in 
Canada,  and  not  only  is  this  number  increasing  rapidly 
from  year  to  year,  but  so  also  is  the  proportion  of  auto- 
mobile owners  who  make  use  of  their  cars  for  touring- 
purposes.  The  increase  in  automobile  touring  brings 
an  increased  appetite  and  demand  for  better  highways, 
and  the  imi)rovement  of  the  highw^ays,  inversely,  gives 
a  further  impetus  to  automobile  touring. 

Farmers  Adopt  the  Automobile 

It  is  now  idle  io  say  that  good  roads  are  only  for 
the  motorist,  for  even  if  this  were  true,  with  12,000 
farmers  in  Ontario  owning  automobiles  and  probably 
20,000  more  prospective  farmer  purchasers,  of  what 
force  would  the  argument- be  in  that  province?  The 
automobile  is  no  longer  the  vehicle  of  the  classes  to- 
day, but  serves  the  masses;  and,  while  good  roads  are 
not  built  primarily  for  motor  traffic,  no  engineer  would 
think  of  leaving  out  of  consideration  as  a  factor  in  the 
construction  of  highways  to-day  the  motor  vehicle 
traffic  which  a  road  may  be  expected  to  carry.  Traffic 
census  taken  in  suburban  areas  throughout  Canada  and 
along  main  highways  show  that  the  number  of  self- 
propelled  vehicles  greatly  exceeds  the  number  of 
horse-drawn  vehicles,  with  the  proportion  increa.sing 
from  year  to  year. 

In  the  Province  of  Ontario,  where  .S5,000  automo- 
biles were  ow^ned  and  operated  last  year,  the  govern- 
ment drew  a  rexcnue  of  $650,000  from  automobile  own- 
ers, which,  it  is  understood,  is  to  be  ax  ailable  for  road 
constiiiction  work.  The  motorist  in  (Ontario  pavs  a 
tax  o|  Iroiii  $10  to  $30,  according  to  the  horse  power 
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raliuj^  ul  liis  car.  l  lic  avt.Tai;c  farmer  conuiWulo  a 
nuud  dt-al  less  towartl  mail  cnnslniotii>n,  as  was  point 
cd  uut  1>V  Mr.  C  K.  \\  hcekick,  prcsidcm  .>l  llu'  (  )nlari,i 
l  iuod  Koads  Association,  ai  tin-  annual  l  om  cniioii 
that  bodv  in  Ti>ronto  last  nioiitli,  ilic  >niall  laniur 
ownini;  a  four-tliousanil-dollar  farm,  al  llu'  lax  rale  ol 
P..  mills  on  t'lc  dollar,  payini^  l\)r  road  impru\e 

mcnt  work,  and  llu-  lari^c  farmer  i>\vnini;  a  tcn-lhou- 
>at\d-dollar  farm,  pay  in-  $13  for  road  unprovcnu-nl 
work.  Since  the  motor  car  has  become  such  an  iniiiort 
ant  factor  in  transportation  and  the  molorists  conlri 
hntc  so  larj^elv  towards  the  cost  of  huildin^  and  main- 
tainini;  roads,  it  surely  follows  lliat  the  niotorisl  is 
entitled  to  express  his  opinions  on  thr  -^nlijicl  of  riKid 
construction,  and  that  those  opinii'U-^  >himl(l  recciNc 
line  con<ideration  hv  road  constrnciion  anllioiii it's. 

Smooth  Surface  Chief  Consideration 
Tile  a\erau;e  motorist  has  no  lixed  ideas  as  lo  uhal 
types  of  construction  should  he  followed  in  llu-  huiul- 
liij;  of  main  hi.uluvays.      lie    i-  not  particular  about 
.Uradcs  so  lont;  as  they  are  not  loo  sleep  for  him  lo  take 
"on  hi.i;h,"  aiid  does  not  in  the  least  niiiul  cuims  so 
\onii  as  the  view  is  unobstructed,  but  he  does  ask  lor 
a  smooth-surfaced  road,    lie  i;rt)ws  impatient  al  the 
waste  of  money  when  a  macadam  road  skives  way  under 
heavy   traffic  durin.^   its  lirst   or  second  }  ears,  and 
"wants  to  know"  why  a  more  permanent  type  ol  hii^h- 
way  was  not  constructed  m  the  hrst  place.    The  moUn"- 
ists  of  Canada  have  been  closely  lolloxvin;:;  the  road 
construction  in  the  United  States,  and  know  that  as  a 
result  of  the  heavy  motor  traffic  in  Xew  N  ork  Slate, 
for  exami)le,  the  linancial  burden  of  maintaining  the 
svstem  of  macadam  state  hit^hwax  s  has  bi  coine  a  xery 
heavv  one.  and  that  the  demand  is  becominj^  general 
for  pavement  surfaces  of  a  more  ])crmanent  character-. 
The  road  which  will  not  stand  up  under  heavy  traffic 
because  of  the  cost  of  maintenance  will  ijr(j\-e  a  good 
deal  more  expensive  in  the  long  run  than  a  road  on 
which  there  is  a  greater  initial  outlay.    Not  only  is 
there  the  1<jss  of  money,  but  the.  great  inconvenience  of 
having  large  sections  of  the  highway  closed  to  traffic 
during  the  height  of  the  touring  season,  making  it 
necessary  to  follow  detours  over  the  wejrst  kind  of 
ci  iiintrv  r(  >ads. 

Good  Gravel  Road  Gives  Easy  Riding 
There  is  a  prevalent  opinion  that  the  motorist  is 
principally  interested  in  main  highways  along  which 
he  can  drive  his  car  at  break-neck  rates  of  speed,  but 
this  is  a  misconception.  The  average  motorist  prefers 
the  pleasant  cmmtry  byways  to  the  highways,  and 
whenever  he  finds  a  fairly  good  road  delights  to  escape 
from  the  main  highway,  with  its  heavy  traffic  and 
forced  rate  of  travel.  There  is  no  road  surface  which 
appeals  more  to  the  motor  tourist  than  that  of  a 
smooth-surfaced  prravel  road.  There  is  no  road  which 
g^ives  easier  riding-,  althoug-h,  unfortunately,  it  is  not 
suited  to  the  demands  of  heavy  traffic.  The  motorist, 
therefore,  is  interested  not  only  in  seeing-  the  main 
highways  brought'np  to  a  hig^h  standard,  but  in  the  im- 
provement of  the  less-travelled  roads.  Where  material 
is  abundant  in  many  sections  of  Canada  gravel  roads 
can  be  built  and  maintained  at  a  very  low  cost,  and 
with  proper  ditching  and  draining  and  the  use  of  the 
split-log  drag,  wonders  can  be  achieved  with  common 
dirt  and  clay  surfaces. 

High-cn)vvned  roads  do  nf)t  meet  with  the  favor  ()f 
the  motorist,  for  in  wet  weather  thev  are  always 
treacherous,  and  the  passing  of  another  automobile  or 
rig  becomes  an  acrobatic  feat  for  the  occupants  of  the 


rar.  If  lIuTc  is  anything  worse  than  the  high-crowned 
road  Iroiii  \  motorist's  point  of  view  it  is  the  country 
lngh\\a\  on  which  loose  crushed  stone  has  been  piled 
in  ihe  centre,  to  be  l)eaten  down  by  traffic,  or  the  road 
w'lerr  loose  sod  has  been  thrown  lo  the  centre  of  the 
road  in  the  process  of  grading.  There  are,  of  course, 
the  nnimi)ro\ed  roads  without  sufficient  drainage, 
whii-li  are  impassable  for  the  greater  part  of  the  spring 
and  fall,  but  these,  ])roi)erly  speaking,  are  nut  roads  at 
all,  but  UK'rely  road  allowances.  This  same  so-called 
highway,  which  is  impassable  in  the  spring  and  fall,  in 
the  summer  lies  covered  with  inches  of  dust,  and  if 
there  is  an\  l'nng  the  motorist  hates  worse  than  mud 
it  is  dust.  The  niimicii)alit\-  which  lays  the  dust  l^y 
oiling  its  roads  confers  a  l)oon  on  the  motorist,  for 
w  Inrh  he  is  didy  grateful. 

"Bump"  Where  Road  Meets  Bridge 

If  a  motorist  were  to  have  a  heart-to-heart  talk  with 
a  counts  roail  engineer  he  would  almost  certainly  call 
his  attention  to  the  need  of  specially  constructing  the 
road  at  the  point  w  here  it  meets  a  bridge  or  culvert,  so 
lhal  the  depression  may  be  eliminated  which  so  often 
results  in  the  breaking  of  car  s])rings  and  the  near- 
breaking  of  the  necks  of  the  car  occupants. 

.\o  modern  highway  is  complete  without  proper 
signs,  which  should  be  illuminated  at  night,  warning 
the  motorist  of  the  i)roximity  of  railway  crossings, 
cros.s-roads,  steep  grades,  and  sharp  turns.  These  signs 
should  be  of  a  conspicuous  character,  and  should  be 
])lainlv  lettered  and  judiciously  placed  so  as  to  attract 
attention,  at  least  >300  feet  from  the  danger  point.  All 
bridges  and  guard-rails  should  be  painted  white,  as 
they  are  thus  made  visible  at  twice  the  distance  at 
night.  In  the  larger  cities  most  automobiles  are  now 
used  all  the  vear  round,  and  the  main  highways  be- 
tween cities  at  least  should  he  kept  free  of  snow"  dur- 
ing the  winter,  to  permit  of  interurban  travel.  With 
very  little  effort  the  Toronto-Hamilton  highway  Avas 
ke])t  open  to  traffic  all  last  winter,  and  it  is  thought 
that  bv  the  erection  of  a  few  snow^  fences  the  formation 
of  drifts  will  be  prevented  and  the  road  kept  open  to 
winter  traffic  without  the  necessity  of  removing  snow 
from  the  highway. 

Only  one  sort  of  sign  should  be  permitted  to  be 
erected  along  main  highway  s — the  direction  sign.  The 
decision  of  the  Toronto-Hamilton  Highwa_v  Comrnis- 
sion  to  prohibit  entirely  the  erection  of  advertising 
signs  along  the  highway  is  to  be  commended  to  all 
road  authorities. 

Road  Information  Bureaus  Very  Helpful 

The  maintenance  of  road  information  bureaus  sup- 
plied with  accurate  data  regarding  temporary  road 
conditions  through  the  advice  of  members  and  road 
scouts  is  an  important  public  service,  for  \vhich  the 
automobile  club  has  special  facilities.  The  host  use  can 
be  made  of  highways  only  through  the  possession  by 
the  parties  travelling  on  them  of  accurate  information 
as  to  their  conditions.  The  service  of  the  automobile 
chd)'s  information  bureau  is  supplemented  by  special 
maps  and  road  guides,  giving  descriptions  and  cyclo- 
meter readings  of  the  main  travelled  roads.  In  erect- 
ing numerous  direction  signs  and  danger  signs  where 
reqired,  automobile  clubs  supply, another  real  need  on 
the  part  of  all  who  travel  on  the  highways.  These 
signs  are  recogni/ced  and  protected  by  law  in  Ontario. 
In  this  work  of  making  available  the  actual  road  re- 
sources of  the  country  the  automobile  clubs  iierform 
a  \  alnablc  public  service. 
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Better  Highways  in  Ontario  Province 

The  Third  Annual  Conference  of  Road  Superintendents  and  Engineers 
to  Discuss  Best  Methods  of  Construction  and  Maintenance  —  Keen 
Interest    Shown    by    Large    Attendance    and   Animated  Discussions 


THE  county  road  su])erintendents  and  eni^ineers 
of  Ontario  held  the^r  third  annual  conference 
on  road  construction  on  March  27-30,  at  the 
Parliament  Buildings.  Toronto.  This  confer- 
ence, held  under  the  auspices  of  the  Ontario  Depart- 
ment of  Public  Highways,  included  representatives 
from  all  the  counties  of  Ontario  undertaking-  highway 
improvement  work  under  the  "'Highway  Improvement 
Act."  In  opening  the  sessions,  Mr.  W.  A.  McLean, 
Deputy  Minister  of  Highways  of  Ontario,  exi)lained 
the  object  of  these  annual  conferences.  It  was  the  aim 
of  the  department  to  secure  uniformity  of  methods  and 
personal  co-operation  between  the  departmental  engi- 
neers and  the  road  superintendents  of  the  various 
munici])alities  throughout  the  province.  These  annual 
conferences  have  ])roved  a  highly  successful  means  of 
obtaining  such  uniformity  and  co-operation.  They 
have  l)een  held  just  previous  to  the  opening  of  the 
construction  season,  so  that  ideas  obtained  at  these 
meetings  would  remain  fresh  in  mind  vvhen  the  super- 
intendents returned  to  their  respective  communities  to 
open  the  construction  season.  The  prime  purpose  in 
instituting  these  conferences  was  to  secure  an  inter- 
diange  of  ideas  on  road  construction,  since  it  was  felt 
that  by  informal  discussion  the  exchange  of  experiences, 
would  i)rove  most  beneficial.  The  result  is  to  give 
road  superintendents  a  Ijroader  understanding  of  their 
work  and  bring  the  various  officials  into  intimate  touch 
with  one  another  so  that  their  ideas  may  not  be  too 
much  restricted  or  limited. 

New  Legislation  Outlined 

The  Hon.  Einlay  Macdiarmid,  Minister  of  Public 
Works  and  Highways,  outlined  the  new  legislation 
that  would  be  .enacted  at  the  current  session  of  the 
house,  stating:  that  it  was  the  intention'of  the  province 
to  set  aside  certain  roads  as  provincial  highways,  and 
the  province  would  contribute  a  very  great  proportion 
to  their  construction  and  maintenance.  The  idea  of 
this  legislation  was  to  relieve  the  local  municipalities 
from  performing-  work  for  the  benefit  of  other  counties, 
since  the  roads  set  aside  as  i)rovincial  highways  sup- 
ported chiefly  through  traffic  and  hence  would  not  be 
to  any  great  extent  local  in  character. 

The  opening  paper  of  the  conference  was  on  "De- 
partmental Reepiiremcnts  Regarding  Annual  Returns," 
read  by  Mr.  W.  Iluber,  assistant  engineer  of  the  On- 
tario Department  of  Highways.  This  paper  outlined 
the  records  and  annual  statements  of  exjienditures  on 
highways  which  are  required  by  the  dei)artment  from 
those  counties  to  which  a  ])rovincial  subsidy  is  granted. 
A  sj)ccific  manner  of  making-  these  returns  is  required, 
and  Mr.  Huber  outlined  the  proper  manner  in  which  to 
obtain  data,  and  also  indicated  a  simple  system  of  re- 
cording costs  on  county  hig-hway  work. 

In  the  discussion  which  followed,  \  arious  superin- 
tendents expressed  their  ap])roval  of  the  .system  out- 
lined bv  Mr.  Iluber,  but  in  api)lying  the  methods  they 
had  found  difficulty  in  obtaining-  the  standard  forms, 
and  urged  the  departmental  authorities  to  have  these 
prepared  so  that  their  use  might  become  more  wide- 


spread. One  of  the  greatest  difticulties  in  obtaining 
accurate  costs  and  collecting  data  of  this  nature  was 
experienced  in  getting  the  foremen  to  fill  out  the  forms 
and  classify  the  work  in  proper  shape.  Mr.  Wilson,  of 
Halton  County,  and  Mr.  Millen,  of  Essex  County,  had 
had  considerable  difficulty  in  this  regard.  They  found 
that  the  foremen  did  not  follow  the  distribution  system 
as  well  as  might  be,  but  felt  that  witli  a  little  experi- 
ence and  training  they  could  probal)ly  be  enlightened. 
Mr.  Blackwell  was  in  harmony  with  the  standardiza- 
tion of  accounts,  and  advocated  printed  forms.  Mr. 
Millen,  of  Essex,  favored  a  uniform  system  of  books. 
The  road  system  in  Haldimand  County,  according  to 
Mr.  McBurney,  is  divided  into  40  divisions,  for  which 
40  individual  accounts  are  kept.  The  work  in  this 
county  is  discussed  with  the  foremen  before  construc- 
tion starts  in  the  spring,  and  this  conference  has  been 
found  to  be  of  very  material  benefit.  The  foremen  are 
allowed  mileage  in  order  to  attend  this  meeting.  Mr. 
Anderson,  of  Lennox  and  Addington  Counties,  follows 
the  departmental  scheme  in  the  main.  lie  suggested 
that  accounting-  ])e  made  imperative  with  the  foremen. 

Transportation  a  Vital  Consideration 

At  the  afternoon  session  on  March  27,  Mr.  George 
Hogarth,  chief  engineer  of  highways,  read  a  paper  on 
"The  Transportation  of  Materials,"  outlining  the  vari- 
ous methods  of  hauling  material,  and  pointing-  out  that 
economical  haulage  is  of  vital  importance  in  the  reduc- 
tion of  the  cost  of  roads.  Mr.  A.  A.  Smith's  paper  on 
maintaining:  earth  and  clay  roads  described  mainten- 
ance features  of  a  type  of  road  which  is  most  predomin- 
ant in  the  Province  of  Ontario.  The  various  types  of 
culverts,  with  special  reference  to  the  departmental 
standards,  were  described  in  a  paper  by  Mr.  Arthur 
Sedgwick. 

On  March  28,  Mr.  George  Ilogarth,  chief  engineer 
of  the  dei)artment,  descril)ed  the  standard  plans  and 
specifications  of  steel  bridges  and  concrete  culverts 
which  the  department  had  prepared,  and  which  are 
available  for  the  use  of  county  road  superintendents 
and  engineers.  These  standard  plans  have  ])een  pre- 
pared with  the  idea  of  eliminating  chances  of  failure 
due  to  poor  design  and  are  by  no  means  compulsory, 
but  are  merely  suggestions  of  acceptable  designs,  and 
do  not  by  any  means  eliminate  the  engineer.  Plans  and 
specifications  are  included  for  steel  bridges  from  20  to 
120  ft.  si)an,  with  16  and  18  ft.  roadways,  and  for  cuL 
\  erts  from  1  ft.  to  20  ft.  span. 

In  commenting  on  the  plans,  Mr.  Talbot,  of  Middle- 
sex, believed  the  idea  was  excellent,  provided  latitude 
i.s  allowed  in  securing-  economy.  Mr.  Hogarth  empha- 
sized that  these  were  merely  suggestions  to  indicate 
sometliin.g  along-  a  general  line,  and  need  not  be  fol- 
lowed literally.  Mr.  Tall)ot  did  not  .see  why  townships 
are  not  required  to  submit  their  ])ridg-e  plans  to  the 
])rovincial  department,  as  were  the  counties.  Mr.  E.  A. 
. lames,  of  York  County,  felt  that  tnwnshii)s  would  be 
willing-  to  submit  their  plans  if  a  provincial  contribu- 
tion were  given.  Mr.  Robertson,  of  Lincoln  County, 
pointed  oul   the    di (Terence    between    township  and' 
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ctmntv  systems,  since  the  prnvince  subsidized  tlie  wm  k 
|)erfi>rfned  by  the  latter.  A  tjuestion  was  asked  re- 
{.inrdinv:  the  lite  of  a  eoiu'rete  tluor  as  universally  indi- 
eated  ii\  the  standard  i)lans  of  the  departinrnt,  to  wliioh 
Mr.  lloyarth  replied  thai,  with  .L^ood  uiateria>ls,  a  prac- 
lieallv  permanent  lloor  was  ohtainahle,  his  e.xperieme 
ha\ iiii;  been  that  ihert-  are  floors  of  1  ■.2:4  mix  withoiu 
a  mark  after  eiijht  or  nine  years.  Mr.  rall)ot,  of  .Mid- 
«llese.\,  had  also  seen  perfect  lloors,  altiioii^h  huill  as 
early  as  1S98.  Provision  for  expansion  in  tlic  slab 
elicited  .some  comment,  some  of  the  sui)orinten(k'nts 
taking;  exception  to  the  pitched  jo'\nt  as  i)rovided  in  the 
departmental  plans.  Mr.  Talbot's  i)ractice  was  to  carry 
the  slab  ilirectlv  over  tiie  mud  till,  and  Mr.  James  usu- 
ally sloped  the  ballast  wall.  Ibidi^es  strons^  euou^li  to 
carry  Ci>ncrete  tloors  were  advocated  by  Mr.  Cam])hell, 
"t  ,*>imcoe.  His  countv  had  built  many  bridges,  and 
found  no  difticidty  with  concrete  floors.  The  matter 
of  cast  iron  pipes  for  culverts  caused  some  discussion, 
Mr.  lames  statiui^  that  many  municipalities  iuid  had 
trouble  with  them,  due  to  freezing-.  Mr.  W  iieelock,  of 
Peel,  felt  that  the  standardization  of  plans,  such  as  the 
department  had  arranj.(ed,  would  result  in  the  buildins; 
of  bridii;es  at  the  minimiun  cost,  lie  believed,  however, 
tliat  brid.y;e  building-  would  be  improved  by  competition 
and  standardization  in  too  great  a  degree,  by  eliminat-  - 
ing  competition,  might  tend  to  result  in  a  poorer  class 
of  structure.  It,  further,  in  his  opinion,  prevented  indi- 
viduality in  api)earance.  The  lack  of  proper  supervi- 
sion in  the  erection  seemed  to  him  the  biggest  diffi- 
culty. In  Wellington  County,  Mr.  Young  stated  that 
everything  was  of  concrete  where  possible.  The  first 
concrete  floor  had  been  laid  in  1905.,  With  the  excep- 
tion of  one,  all  floors  of  this  material  have  been  perfect. 
One  floor  in  Halton  County,  according  to  Mr.  Wilson, 
has  lasted  twelve  years,  another  only  three  weeks.  The 
latter  failed  because  the  l)ridge  was  not  strong  enough 
to  carrv  the  floor.  In  his  opinion,  foundations  must  be 
built  deep  enough,  as  he  had  ex|)ericnce<I  some  failures 
tine  to  shallow  footings.     l'rci|)cr  mixing  and  correct 


w  alrr  proporl inning  were  urged  by  Mr.  Fair,  of  Fron- 
lenar. 

Mr.  (i.  C.  Parker  and  Mr.  W.  Huber  read  papers  on 
"Dust  Preventives  and  P>ituminous  Binders"  and  "Im- 
l)ortant  Details  in  Oiling  and  Tarring"  respectively. 

Superintendents  View  New  Highway 

(  )ii  .March  2'),  in  the  forenoon,'the  superintendents, 
through  the  courtesy  of  the  Toronto-Hamilton  High- 
way Commision,  were  taken  over  the  new  ToTonto- 
llamillon  highway  and  shown  the  details  of  construc- 
tion in  this  important  work. 

In  the  afternoon  Mr.  W.  H.  Losee  discussed  "Safety 
Measures  on  Our  Highways,"  and  Mr.  R.  M.  Smith 
outlined  acceptable  methods  for  repairing  gravel  and 
stone  roads. 

Tlie  morning  session  of  Friday,  March  30,  was 
taken  \\\)  with  a  discussion  of  increasing  efficiency  and 
reducing^construction  costs,  as  outlined  in  a  paper  by 
Mr.  W.  Huber.  Mr.  W.  A.  McLean,  Deputy  Minister, 
presented  a  resume  of  the  highway  laws  of  Ontario, 
describing  the  growth  of  road  legislation  in  the  pro- 
\  ince  and  outlining  the  improvements  that  have  taken 
place,  culminating  in  the  acts  at  present  on  the  stat- 
utes. The  legislation  promised  for  this  season  was  de- 
scribed, Mr.  McLean  emphasizing  that  the  increased 
subsidy  which  the  province  intended  to  give  in  connec- 
tion with  the  formation  of  provincial  highways  was 
merely  a  compensation  for  the  higher  type  of  construc- 
tion which  the  county  authorities  Would  have  to  pro- 
vide for.  This  subject  elicited  a  vei"y  copious  discus- 
sion, showing  that  the  road  superintendents  of  Ontario 
are  keen  for  information  regarding  the  new  scheme. 

The  closing  session  of  the  conference  was  taken  up 
with  a  discussion  on  road  foundations  and  drains  in  a 
paper  by  Mr.  R.  C.  Muir,  and  a  description  of  some  of 
the  methods  used  on  the  Toronto-Hamilton  concrete 
highwav  l)y  Mr.  H.  S.  Van  Scoyoc,  chief  engineer,  To- 
ronto-1  lamilton  1  lighway  Commission. 


The  Transportation  of  Materials 


By  George  Hogarth,  A.  M,  Can.  Soc.  C.  E. 


I 


.\  the  construction  of  high- 
ways where  a  surface  of  a 
more  or  less  permanent 
character  is  to  be  prepared 
the  moving  of  the  construction 
materials  to  the  site  of  the  work 
deserves  the  closest  attention  of 
those  in  charge.  This  applies  to 
sand-clay  road  construction,  al- 
so to  the  building  of  gravel  and 
macadam  roads  and  pavements 
of  concrete  or  bituminous  ma- 
terials, since  in  each  of  these 
types  of  construction  a  great 
deal  of  hauling  has  to  be  done. 
For  the  gravel  and  macadam 
roads,  gravel  and  crushed  stone  must  be  moved  in 
fairly  large  quantities  ;  for  the  bituminous  pavements, 
crushed  stone  and  bitumen  are  required,  while  for  the 
concrete  pavement,  sand,  crushed  stone  and  cement 
are  essential. 

In  laying  out  the  work  of  road  building  the  sand 
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or  gravel  pits  or  stone  quarries  from  which  the  ma- 
terials will  be  secured  are  probably  located  so  that 
wagons  can  be  loaded  at  the  plant  and  despatched  di- 
rectly to  the  road.  At  times  material  may  be  secured 
from  distant  sources  of  supply  which  will  require  that 
the  railways  deliver  the  cars  at  stations  convenient  to 
the  road.  A  proper  selection  of  unloading  points  will 
facilitate  construction,  and  due  regard  should  be  given 
to  the  choice  of  roads  leading  away  from  the  railway 
stations  in  order  that  serious  damage  to  the  surface 
of  such  roads  may  be  avoided. 

Rapid  Loading  Important 

An  important  point  in  the  handling  of  all  materials 
is  to  see  that  the  loading  and  unloading  of  all  wagons 
is  carried  out  with  the  least  i)ossible  delay.  At  the 
loading  end,  bins  may  be  made  use  of,  since  by  that 
means  a  wagon  is  easily  and  rapidly  loaded.  This 
avoids  delays  to  the  teams  and  a  better  showing  will 
be  made  in  the  daily  tonnage  hauled.  The  manner 
of  unloading  the  wagons  also  calls  for  some  care,  and 
the  type  of  box  used  will  to  a  great  extent  determine 
what  can  be  done  at  that  end  of  the  work.    There  are 


April  4,  1917. 


THE  CONTRACT  RECORD 


303 


two  types  of  wagons  used  for  hauling,  tlie  flat  bottom 
wagon  and  the  bottom  dump  wagon.  The  bottom- 
dump  wagon  seems  to  be  in  general  use  to-day  as  it 
has  been  shown  to  be  the  handiest  for  quick  unloading. 

Where  materials  are  moved  by  power,  such  as  on 
industrial  railways  or  with  tractors  or  motor  trucks, 
it  is  necessary  that  well-ec|uipped  yards  be  provided  to 
facilitate  rapid  loading  and  handling.  Large  storage 
bins  will  be  required  so  that  on  arrival  of  empty  wa- 
gons an  ample  quantity  of  material  can  be  quickly 
loaded  by  gravity.  If  bins  cannot  be  provided,  then 
mechanical  means  should  be  obtained  for  loading  and 
a  crane  installed.  A  large  sa\  ing  can  usually  be  ef- 
fected by  careful  attention  to  the  quick  loading  of  the 
wagons. 

No  matter  how  small  or  how  large  the  work  in 
hand  may  be,  the  superintendent  should  endeavor  to 
keep  an  accurate  check  on  the  work  done  in  order  to 
arrive  at  the  cost  of  the  hauling.  Cost  data  is  very 
useful  in  preparing  estimates  and  in  comparing  the 
work  of  dififerent  gangs  or  outfits,  and  every  oppor- 
tunity should  be  taken  to  arrive  at  the  cost  of  the 
various  parts  of  the  work.  Each  superintendent  will 
find  that  his  charges  for  doing  the  same  kind  of  work 
will  probably  vary  from  those  of  his  neighbor  doing 
exactly  the  same  work,  and  the  investigation  jiursued 
in  finding  out  the  reason  for  any  large  differences  will 
usually  result  in  certain  reforms  or  betterments  being 
made.  By  all  means  keep  cost  data,  as  it  is  the  only 
way  in  which  the  work  can  be  proved  to  be  efficient. 

Hauling  by  Teams 

For  the  greater  percentage  of  road  construction  to 
be  carried  on  for  some  years  there  is  no  doubt  but 
that  we  must  depend  upon  teams  for  the  hauling  of 
all  material.  Teams  furnish  a  slow  method  of  trans- 
portation and  have  a  number  of  advantages  and  dis- 
advantages. In  some  cases  it  might  be  found  advis- 
able for  the  county  to  own  a  few  teams  in  order  to  set 
the  working  pace,  and  always  have  teams  available 
when  wanted.  When  purchasing  a  team  buy  only  the  ^ 
best  horses,  and  see  that  they  are  properly  looked 
after.  While  a  county  might  own  a  few  teams,  it  is 
usually  advisable,  for  economic  reasons,  to  hire  locally 
whatever  other  teams  may  be  required.  That  i^  one 
advantage  of  teams,  they  can  be  obtained  almost 
everywhere  in  sufficient  numl)ers  to  dv  almost  any 
ordinary  job,  and  where  a  job  is  of  small  proportions 
it  can  be  done  most  economically  with  teams  hired  at 
the  site.  Teams  do  their  best  work  during  summer, 
when  the  temperature  is  moderate,  and  when  the  roads 
arc  dry  and  in  good  condition  for  hauling.  When  hot 
weather  arrives,  teams  will  be  found  to  slow  down  in 
])acc  and  to  tire  more  readily,  so  tlial  rest  periods 
must  be  provided.  That  is  a  disadvantage  possessed 
by  teams  and  is  a  weakness  to  which  mechanical  trans- 
port is  not  subject. 

The  cost  of  hauling  materials  by  teams  w^ill  be 
effected  by  the  state  of  the  weatlicr,  l)y  the  kind  of 
roads  over  which  teaming  is  carried  on,  l)y  the  nature 
of  the  country,  whether  hilly  or  ic\e],  by  the  capacity 
of  the  team  for  work  and  by  the  rate  per  day  paid  for 
teams.  In  view  of  the  number  f)f  imi^ortant  factors 
entering  into  the  cost  of  hauling  by  teams  it  will  be 
seen  that  costs  may  differ  considerably  in  various 
])arts  of  the  country.  On  ordinary  roads  it  will  be 
found  that  a  team  will  average  about  twentv  miles 
per  day  for  round  trips,  or,  say  ten  miles  per  day 
with  a  load.    Over  easy  grades  a  team  should  be  able 


to  move  from  lj/2  to  2}^  tons  at  a  load,  or  an  average 
of,  say,  2  tons  hauled  ten  miles  at  a  cost  of  $5.00  per 
day.  The  cost  of  hauling  by  team  is,  therefore,  on  an 
average  about  25c  per  ton  mile. 

Mechanical  Haulage 

Where  a  large  system  of  roads  is  mapped  out  for 
construction  and  the  building  of  those  roads  may  ex- 
tend over  a  term  of  years,  the  question  of  hauling  by 
mechanical  means  should  be  examined  into  and  an 
estimate  of  cost  made  of  using  such  machinery.  The 
types  of  mechanical  haulage  available  to-day  are  as 
follows: — 1.  Road  rollers;  2.  steam  tractors;  3.  motor 
trucks ;  4.  industrial  railways. 

In  estimating  on  using  ajiy  of  these  means  of  haul- 
ing, a  number  of  vital  points  enter  into  the  calcula- 
tions. One  of  the  most  essential  details  to  the  estimate 
is  the  first  cost  of  the  equipment.  In  order  to  arrive 
at  the  cost  of  moving  the  unit  one  ton,  one  mile,  or 
the  ton  mile,  as  it  is  commonly  known,  it  will  be  neces- 
sary to  consider  the  annual  cost  of  the  equipment, 
which  will  be  the  total  of  the  interest  on  the  invest- 
ment, depreciation  per  year,  cost  of  repairs,  operating- 
charges,  and  the  superintendence.  The  total  of  that 
sum  divided  by  the  number  of  ton  miles  hauled  per 
annum  will  show  the  cost  per  ton  mile. 

Road  rollers  are  in  some  cases  used  for  hauling, 
but,  because  of  slow  speed,  they  are  not  economical. 
However,  in  an  emergency  they  may  be  of  consider- 
able use. 

Use  of  the  Steam  Tractor 

Steam  tractors  capable  of  hauling  a  train  of  five 
or  six  dump  cars  have  been  of  use  in  road  construc- 
tion. The  first  cost  of  one  outfit  consisting  of  one 
tractor  and  five  cars  is  about  $3,700,  and  the  annual 
charge  is  in  the  neighborhood  of  $4,100.  In  working 
150  days  per  year  the  machine  should  move  on  an 
average  about  30,000  tons  one  mile,  so  that  the  aver- 
age cost  of  hauling  by  this  means  would  be  from,  say, 
7c  to  10c  per  ton  mile.  These  figures  are  based  on 
6  per  cent,  interest  on  investment,  a  depreciation  of 
15  per  cent,  per  year,  repair  bills  of  5  per  cent,  per 
annum,  operating  charges  $6.75  per  day  and  super- 
mtendence  5  per  cent.  The  steam  tractor  is  usually 
easily  kept  in  a  good  condition  of  repairs ;  is  of  simple 
construction,  with  strong  details,  and  may  be  operated 
by  almost  any  intelligent  mechanic.  The  figure  of  7c 
to  10c  per  ton  mile  is  calculated  upon  operating  the 
engine  for  150  days  per  year,  and  on  any  ordinary 
job  it  is  possible  to  obtain  efficient  operation  and  costs 
as  low  as  those  quoted. 

,  This  low  cost  of  hauling  is  made  possible  by  the 
use  of  probably  five  or  six  trailers,  each  of  which  mav 
have  a  capacity  up  to  four  yards  or  more.  Such  a 
tram  will  be  in  charge  of -two  men,  and  25  or  30  tons 
would  be  hauled  per  trip.  On  short  hauls  with  good 
roads  and  no  hills  a  very  low  rate  for  hauling  by  this 
means  would  be  obtained. 

Motor  Truck  Haulage 

Hauling  by  means  of  motor  trucks  has  come  into 
general  use  in  the  cities  during  the  last  few  years,  and 
to-day  nearly  all  tradespeople  and  warehouses  deliver 
and  transport  their  goods  by  motor  truck.  In  view  of 
the  popularity  enjoyed  by  the  motor  truck  for  this 
class  of  work  it  is  advisable  that  'we  look  closely  into 
Its  methods  of  operation  and  costs  for  building  roads 
in  the  country. 

One  advantage  enjoyed  by  the  truck  in  the  citv 


Til  !•.  CO  X  TR  AC  T   U  I'.CO  R  D 


April  4,  1917. 


i>  that  «.'\ iT\ u  lioro  ijin^>tl  pavi-iucnts  aro  fmuul,  ami 
a  K>\v  jH)\vorcil  truck  is  able  to  move  a  lars;o  load  sat- 
isfactorily uiulor  all  weather  coiulilions  ami  practically 
fi^r  300  days  per  year.  Such  pa\  eiiients  are  ideal  Idr 
truck  operation. 

It  is  well  to  point  ti>  tliis  fact  and  also  as  a  com- 
parison to  call  attention  to  the  t;eneral  state  of  conntry 
roads  dnrinj;  spring,  autumn  and  winter  months  of  the 
year,  when  impassal)le  conditions  exist,  h'or  hauling" 
by  truck  in  the  Ctiuntry  it  is  believed  that  150  working 
days  per  year  will  be  about  ilic  maximum  that  truck 
operation  is  possible.  The  capacity  of  truck  to  pur- 
chase is  inijxjrtant.  Practically  every  size  from  1  to 
5  or  ()  tons  is  manufactured  and  sold  to-day.  The 
heavier  truck  is  seen  at  its  best  when  operating  over 
jjootl  roads,  but  for  i;eneral  haulint;'  j)urposes  the  li,<i"hter 
truck  will  s;ive  better  satisfaction,  and  experience  indi- 
cates that  the  3  or  3j.S  ton  truck  is  the  largest  capa- 
city that  should  be  cousitlered.  The  military  authori- 
ties favor  I'  j  and  3  ton  trucks,  and  these  sizes  have 
jjiven  satisfaction  over  what  are  described  as  horrible 
roads.  Contractors  on  road  work  in  the  United  .States 
claim  that  a  5  ton  truck  w  ill  usually  spend  a  good  deal 
of  time  extricating  itself  from  ruts  or  broken  bridges 
or  culverts,  and  during  wet  weather  ])ulling  itself  out 
of  the  ditch.  They  have  had  trouble  with  the  heavy 
truck,  and  to-day  they  believ  e  the  .i  or  .V  ton  truck 
is  the  best  to  use.  h'or  one  reason  or  another  the  heavy 
truck  is  freciuently  delayed  on  the  road.  Delays  to 
such  equipment  decrease  the  efficiency  greatly,  as  in 
order  to  get  proper  rcsidts  a  truck  must  be  operated 
continuously. 

Length  of  Wheel  Base  a  Consideration 

Jn  operating  a  truck  on  road  construction  it  is 
often  impossible  to  choose  turning  places,  and  in  some 
cases  turns  must  be  made  in  very  close  quarters.  For 
that  reason  it  is  well  to  consider  the  wheel  base  of  the 
truck  being  purchased.  A  long  wheel  base  may  prove 
awkward.  With  a  truck  having  a  wheel  base  of  124 
inches  it  is  possible  to  turn  around  on  a  12-ft.  road 
with  a  sand  shoulder. 

In  road  construction  one  3'/2  ton  truck  will  usually 
replace  six  teams,  and  with  that  data  and  some  ex- 
perience in  the  operation  of  trucks  it  is  possible  to 
estimate  the  cost  of  motor  truck  hauling.  It  will  usu- 
ally be  found  that  on  road  construction  the  cost  of 
tire  renewals  is  fairly  high  and  will  amount  to  5c  or 
Sy^c  per  mile  of  run. 

An  estimate  of  hauling  by  3-ton  motor  truck  based 
on  150  days  operation  per  year  is  as  follows: — 


Cost  of  truck  $6,000.00 

Annual  Cost — 

Interest  on  investment  6%  on  $6,000         $  360.00 

Depreciation  per  year  20%    1,200.00 

Repairs   200.00 

Operating  charges — 

Chaufifer  6  months  at  $80   $480.00 

Gas  and  oil  $4  per  day   600.00 

Tires   375.00 

 $1,455.00 

Superintendence  5%  of  $3,215  ...  160.75 


Total   $3,375.75 


In  one  season's  operation  under  favorable  condi- 
tions the  truck  will  haul  about  20,000  ton  miles  at  a 
'-r,5t  of  $3,375.75,  or  17c  per  ton  mile. 

Such  a  truck  may  be  good  for  a  life  of  more  than 


li\e  >-ears,  and  in  some  cases  ten  years  is  the  econ- 
omical life  of  well-built  trucks,  so  that  the  cost  per 
ton  mile  for  moving  materials  by  motor  truck  will 
lu-obably  be  from  12c  to  15c  per  ton  mile. 

Haulage  by  Industrial  Railway 

Narrow  gauge  industrial  railways  have  been  used 
for  years  in  the  operation  of  coal  mines,  and  our  steam 
railways  of  to-day  are  a  compromise  between  the  nar- 
row and  broad  gauge  of  fifty  years  ago. 

Industrial  railways  are  adapted  to  the  haulage  of 
large  (juantities  of  material,  required  in  important  un- 
dertakings, and  their  use  may  be  particularly  advant- 
ageous for  road  purposes  under  certain  conditions. 
Points  in  their  favor  are  that  they  can  run  over  soft 
ground  wherever  a  track  two  feet  wide  can  be  laid; 
they  do  not  rut  or  tear  up  the  road  over  which  they 
operate,  and  w^et  weather  has  little  or  no  efifect  on  th^sni. 

Light  rails  having  a  weight  of  about  20  pounds  per 
yard  are  used,  and  these  are  fastened  to  steel  ties  by 
bolts  and  clips,  so  that  two  men  can  handle  a  section 
of  track.  The  cars  used  are  usually  steel  and  of  \'- 
shape,  having  a  cai)acity  of  about  two  tons  and  ar.- 
ranged  so  as  to  dmn])  to  either  side  of  the  track.  The 
cars  weigh  about  1,000  pounds,  and,  depending  on  the 
grades,  16  to  30  loaded  cars  may  be  hauled  in  a  train. 
By  this  means  32  to  60  tons  of  material  are  moved  to 
the  destination  at  one  trip  and  at  a  speed  of  from  five 
to  eight  miles  per  hour.  As  a  long  haul  outfit  the 
industrial  railway  is  to  be  recommended,  but  the  in- 
vestment necessary  to  provide  the  equipment  is  many 
times  the  cost  of  any  other  method  of  hauling. 

The  outfit  will  usually  require  a  length  of  track 
from  6  to  18  miles,  and  the  total  first  cost  of  track, 
locomotives,  care  and  accessories  will  be  anywhere 
from  $35,000  to  $60,000. 

With  such  a  large  investment  there  is  a  heavy 
charge  for  interest  and  depreciation,  while  at  the  same 
time  ovel-head  expenses,  operating  expenses  and  inci- 
dentals may  be  heavy.  The  cost  per  ton  mile  for  mov- 
ing material  by  this  means  may  be  anywhere  from  17c 
to  25c  per  ton  mile. 

Such  a  railvvay  on  a  large  work  will  frequently 
prove  economical,  but  in  order  to  do  so,  efficient  opera- 
tion is  required  and  a  heavy  expenditure  for  yards 
and  quick  loading  apparatus  must  be  incurred. 

Discussion  on  "Transportation  of  Materials" 

Mr.  McLean,  Deputy  Minister  of  Highways,  in 
replying,  emphasized  the  importance  of  haulage,  and 
pointed  out  that  the  expense  attached  to  this  item 
alone  was  proportionately  greater  in  many  cases  than 
any  other  factor  in  road  construction.  Personally  he 
was  partial  to  steam  tractor  transportation,  inasmuch 
as  this  particular  form  appeared  to  introduce  effici- 
encies not  evident  in  horse  or  truck  haulage.  It  was 
very  important  that  economies  be  devised  in  team  haul- 
ing because  horses  have,  for  the  most  part,  been  work- 
at  only  half  efficiency.  In  his  opinion,  wagons  of  four 
or  five  cubic  yards  capacity  are  too  heavy.  The  cost 
of  hauling  is  a  most  important  matter,  and  efticient 
means  must  be  devised,  as  in  many  counties  the  great- 
est expense  attached  to  road  construction  falls  to  the 
transportation  of  materials. 

Mr.  Van  Scoyoc,  chief  engineer  of  the  Toronto- 
Hamilton  Highway  Commission,  outlined  his  experi- 
ence with  industrial  railway  transjjortation  on  the 
Toronto-Hamilton  highway.  This  form  of  haulage  was 
made  necessary  on  account  of  the  large  quantities  of 
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materials  to  be  handled.  To  do  the  same  work  it 
would  have  required  200  teams,  and  the  difficulties  in 
controlling  such  a  means  of  transportation  are  very 
evident.  Side  roads  adjacent  to  the  route  of  the  To- 
ronto-Hamilton Highway  were  almost  impassible  for 
heavy  motor  traffic,  so  that  industrial  railway  haulage 
was  practically  forced  on  the  Commission.  It  un- 
doubtedly was  the  cheapest  way  of  handling  the  ma- 
terials in  this  case,  since  500,000  t6n-miles  represented 
the  total  amount  hauled.  In  some  instances  track 
haulage  with  horses  was  employed,  but  the  cost  was 
12  to  14  cents  per  ton  mile,  against  5  to  6  cents  with 
steam  locomotive  haulage.  An  advantage  that  was 
realized  with  the  industrial  railway  was  that  the  work 
was  carried  on  regardless  of  weather  conditions,  and 
it  enabled  day  and  night  shifts  to  be  employed,  al- 


though night  work  Avas  slightly  more  expensive  than 
day  work.  The  unloading  of  the  materials  for  his 
highway  was  by  crane,  using  three  yards,  allowing 
an  average  haul  of  three  miles.  This  method  was 
found  more  reasonable  than  hand  unloading,  the  cost 
being  5  to  6  cents  a  ton.  Mr.  Van  Scoyoc  limited  the 
application  of  train  trans])ortation  to  large  undertak- 
ings only,  where  the  quantities  of  materials  to  be 
handled  were  extensive  and  the  total  expense  justified 
large  capital  outlay  for  train  equipment. 

Mr.  McBurney,  of  Haldimand  County,  described 
steam  traction  haulage  in  his  county.  A  steam  tractor 
with  dump  wagons  has  proved  a  very  efficient  aid  in 
building  this  county's  road  system. 

Wentworth's  county  road  haulage,  according  to  Mr. 
Allison,  was  done  entirely  by  team. 


Dust  Preventives  and  Bituminous  Binders 


By  G.  C.  Parker,  A.  M.  Can.  Soc.  C.  E. 
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Mr.  G.  C.  Parker. 


T  is  not  the  purpose  in  this 
article  to  discuss  or  promote 
discussion  on  the  technical 
])oints  connected,  with  the 
selection  and  use  of  dust  pre- 
ventives and  bituminous  bind- 
ers, but  to  approach  the  subject 
from  the  standpnint  of  the  road 
builder,  a  per>(in  whose  time  is 
too  fully  occupied  with  other 
matters  to  pay  any  attention  to 
the  complicated  problems  in- 
volved in  the  production  or 
chemistry  of  these  materials. 
The  presence  of  dust  on  a 
stone  or  gravel  road  is  an  indication  of  wear;  and,  while 
to  the  i)roperty-owners  along  the  road  it  is  a  decided 
nuisance,  to  the  road  builder  it  rci)resents  dollars  and 
cents  that  have  been  paid  for  crushed  stone  or  gravel. 
The  ap])lication,  therefore,  of  some  medium  which  will 
Ijrevent  the  remc^val  of  the  powdered  stone  in  the  form 
of  dust  results  not  only  in  the  elimination  of  the  dust 
nuisance,  Init  in  the  i)rolongation  of  the  life  of  the  road. 

Two  general  methods  may  be  followed — the  fre- 
(juent  applica,tion  of  light,  inexpensive  materials,  the 
effectiveness  of  which  is  only  short-lived,  or  treatment 
with  a  heavy  material  containing  a  non-volatile  base 
or  residue  which  remains  on  the  surface  of  the  road  or 
is  incorporated  in  tlie  wearing  course. 

I'fjr  the  i)ur])ose  of  discussion  we  will  consider  the 
materials  under  the  four  general  headings:  Dust  pal- 
liatives, protective  mediums,  car])eting  mediums,  and 
binders. 

Dust  Palliatives 

Palliatives,  as  the  name  implies,  are  i)rimarily  for 
the  purpose  of  retaining  the  dust  on  the  road  surface 
rather  than  for  the  prevention  of  its  formation.  They 
should  be  quite  fluid  in  order  that  they  may  be  applied 
without  heating  and  that  they  may  spread  over  the  sur- 
face in  a  thin,  even  layer  and  hold  the  particles  of  dust 
together  without  impregnating  the  surface  of  the  road. 
It  is  not  necessary  that  they  possess  binding  qualities 
nor  that,  when  applied  this  pro])erty  be  developed.  We 
need  not  consider  water,  salt  solutions,  granular  salts, 
emulsions,  nor  non-asphaltic  oils.  iM-cquent  ai)plica- 
tions  are  required  for  effectiveness,  and  I'or  this  reason 
their  use  is  confined  to  park  and  subur])an  roads,  their 


place  being  taken  (in  rural  highways  by  materials  of 
vvhich  not  more  than  one  application  per  season  is 
necessary.  Asphaltic  oils  when  containing  more  than 
20  or  25  per  cent,  of  asphalt  cease  to  come  under  the 
category  of  dust  preventives,  and  take  on  the  nature 
of  protective  coatings. 

Protective  Coatings 

When  a  road  is  required  to  serve  a  small  i)roportion 
of  motor  traffic  it  is  necessary  to  use  a  material  which 
not  only  retains  the  dust,  but  forms  a  protective  film 
over  the  road  surface,  and  which  resists  the  combined 
action  of  horse-drawn  and  motor  traffic  to  a  greater  de- 
gree than  ordinary  palliatives. 

Protective  coating  materials  should  be  fluid  at 
ordinary  temperatures,  in  order  that  they  may  be  ap- 
plied cold  and  that  they  may  spread  uniformly.  They 
should  contain  a  small  amount  of  volatile  oils  which 
evaporate,  leaving  a  cementitious  film  on  the  surface. 
A  large  percentage,  of  volatile  matter  is  objectionable, 
particularly  if,  in  evaporating,  it  leaves  a  residue  which 
becomes  hard  or  brittle  on  exposure.  Light,  refined 
tars  which  are  fluid  at  ordinary  temperatures  and  are 
easily  applied,  as  well  as  asphaltic  oils  containing  from 
40  to  55  per  cent,  of  asphalt,  have  given  satisfaction  in 
this  class  of  work.  The  amount  applied  should  rarely 
exceed  one-fifth  of  an  imperial  gallon  per  square  yard, 
and.  excessive  amounts  are  to  be  strictly  avoided. 

Carpeting  Mediums 

When  the  proportion  of  motor  traffic  is  so  .great 
that  the  protective  coating  is  destroyed,  a  thin  mat  or 
car])et  of  bituminous  material  has  been  found  effective. 
The  tendency  for  the  horses'  shoes  and  the  steel  tires 
to  cut  up  the  surface  is  overcome  by  the  ironing  action 
of  the  rubber  tires  of  the  motor  vehicles. 

Carpeting  mediums  are  applied  hoi,  being  immedi- 
ately followed  with  a  coating  of  stone  screenings,  pea 
.gravel,  or  coarse  sand.  When  properly  applied,  the 
result  o])tained  should  be  a  thin  mat  nr  carpet  on  the 
sui-face  of  the  road,  consisting  of  the  bituminous  ma- 
terial and  the  mineral  matter.  At  ordinary  tempera- 
tures, carpeting  mediums  should  l)e  viscous,  but  not 
fluid,  in  order  that  they  will  spread  in  a  comparatively 
thin  la\  er  and  not  chill  an^  solidify  in  a  thick  mat  on 
striking  the  cold  surface  of  the  road.  They  may  or  may 
not  contain  a  small  percentage  of  volatile  matter,  hut 
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lhi>  will  tkpciul  (.11  the  nature  ol  the  inauiial  used. 
Shortly  after  application  they  shouKl  <U  \rIt>p  a  decree 
of  cenientitiousness.  fonnini;  a  stron-  imiid  lielween  t'.ie 
road  surface  and  the  mineral  eoatiuL;. 

ANphaltie  oils  eoiilainini;  from  01)  to  SO  per  cent,  of 
asphalt  and  retiiied  tars  eontaiiiin!.^  few  or  no  constilu- 
fUts  distilling  at  a  temperature  lower  llian  170;le!4rees 
C".  are  efVeetive  as  carpetiui^  niediuin-^.  .Mthoui^h  the 
amount  of  material  to  he  a|)plied  will  \  ar\  according  to 
the  condition  of  the  surface  to  l>e  treated  and  the 
nature  of  the  material  used,  from  one-lhird  to  .nu  hall 
of  an  iini)erial  ;4allon  per  scpiare  xard  may  he  consid- 
ered an  a\era.v;e  application. 

Incorporating  Bituminous  Materials  in  the  Surface 

\\  here  the  i)ro]H)rtion  of  motor  trafiic  is  so  great 
that  protective  and  carpet  coatini^s  are  inefiecliNe  it 
hccomcs  necessary  to  incorporate  the  hitumiuoiis  ma- 
terials in  the  wearing  surface.  'Two  mel'.iods  are  used. 
In  one.  the  roatl  is  huilt  as  in  the  case  of  water-hound 
macadam  construction,  and  prior  to  the  application  of 
the  screenings  the  hituniiiious  cement  is  ap])lied  to  the 
surface,  cither  hy  pouring  or  under  pressure,  filling  the 
v»>ids  in  the  toj)  course  of  the  road.  'Jliis  is  known  as 
the  pcnetratit)!!  method.  In  the  mixing  method  the 
stone  forming  the  toj)  course  of  the  road  is  mixed  with 
the  hituminous  cement.  s])read  on  the  foundation,  and 
rolled.  This  method  of  construction,  however,  is  he- 
vond  the  scope  of  this  paper,  and  is  only  mentioned  in 
passing.  'The  ])enetration  method,  on  account  o|  the 
small  outlay  necessary  for  plant,  is  particularly  adapt- 
ed to  use  on  rural  highway  s. 

Penetration  materials  are  solid  at  ordinary  tcm- 
IH'ratures.  and  conse(|uently  must  he  heated  hefore 
ihev  can  l)c  manipulated.  As  previously  stated,  they 
are  applied  hy  gravity  from  pouring-cans  or  tanks,  or 
under  pressure  from  si)ecially-constructed  distrihutors, 
as  in  the  case  of  all  materials  which  re(|uire  heating. 
'Thev  should,  consequently,  he  of  such  a  nature  that 
thev  will  not  ignite  at  the  temperature  to  which  they 
must  he  heated  in  order  to  render  them  fluid,  nor 
should  they  undergo  any  change  in  characteristics  due 
to  such  heating.  On  cooling  in  the  road  surface,  they 
should  return  to  their  original  state,  forming  a  strong 
hond  in  the  surface  of  the  road.  The  point  of  greatest 
importance  in  the  selection  of  material  for  this  work  is 
the  choice  of  one  haying  the  proper  consistency  when 
cold.  This  property  should  he  specified  with  due  con- 
sideration of  the  size  of  the  stone,  the  ])roportions  of 
the  various  sizes  present,  and  the  character  of  the  traf- 
fic which  will  be  carried  by  the  road. 

Heavy  asphaltic  oils,  oil  and  fluxed  native  asphalts, 
and  heavy  refined  tars  are  used  in  the  penetration 
method,  the  grade  used  being  governed  l)y  the  condi- 
tions mentioned  above. 

Asphalt  and  Tar  Emulsions 

For  repair  of  bituminous  surfaces  there  have  re- 
cently been  developed  asphalt  and  tar  emulsions.  They 
consist  of  the  ordinary  bituminous  material,  with  the 
addition  of  a  small  amount  of  alkali,  which  renders 
the  material  miscible  with  water.  When  received  from 
the  manufacturer  the  material  is  thick,  and  contains 
only  a  small  amount  of  water,  and  is  mixed  with  an 
excess  of  water  on  the  road  and  added  to  the  loose 
stone.  The  mixture  is  then  tamped  into  holes  and  de- 
pressions, and  in  a  short  time  hardens,  taking  on  the 
same  characteristics  as  the  surface  of  the  road,  i  he 
transforming  of  the  bituminous  material  into  an  emul- 
sion renders  possible  the  patching  of  the  road  with  a 


material  corresponding  in  consistency  to  the  material 
that  was  used  on  the  construction  of  the  road  without 
prohcatiug.  lunulsions  shotild  not,  however,  he  used 
w  ithout  a  thorough  in\'estigation  as  to  their  efifective- 
uess. 

Specifications  for  Bituminous  Materials 

A  discussion  on  bituminous  materials  would  be  in- 
complete without  mention  of  the  formulating  and  use 
of  specifications  tinder  which  the  materials  are  to  be 
siii)plie(l.  As  in  the  i)urchase  of  other  manufactured 
materials,  the  use  of  s])ecifications  is  to  be  strongly 
recommended,  and  is  to  be  urged  for  the  same  reasons 
as  those  which  have  caused  the  universal  use  of  speci- 
fications in  the  i)urchase  of  cement,  steel,  and  other 
materials  of  construction.  The  first  and  most  import- 
ant word  of  warning  in  connection  with  specifications 
for  bituminous  road  materials  is  that  against  the  at- 
temi)t  to  formulate  a  specification  from  a  number  of 
others,  picking  out  some  clauses  from  this  one  and 
some  from  that.  The  properties  of  the  materials  are 
closely  interrelated,  and  the  adoption  of  one  clause 
from  one  specification  ma}'  render  those  from  another 
impossible  of  fulfillment,  fn  the  second  place,  do  not 
assume  that  all  specifications  will  cover  the  materials 
that  are  wanted  for  any  particular  class  of  work.  The 
virtue  of  a  specification  lies  in  the  results  that  are 
obtained  from  the  use  of  materials  purchased  there- 
under. Investigation  should,  therefore,  be  started  from 
this  point,  and.  when  successful  results  have  been 
found,  one  can  be  reasonably  sure  that,  conditions^ 
being  the  same,  the  specifications  under  which  the 
materials  that  gave  the  satisfactory  results  were  pur- 
chased are  safe  to  use. 

Discussion 

Mr.  II.  A.  James,  the  engineer  of  the  York  High- 
ways Commission,  outlined  the  oiling  procedure  on 
the  roads  under  his  supervision,  pointing  out  the  im- 
ixirtance  of  oiling  in  i)reserving"  and  maintaining  the 
surface.  At  lirst  the  roads  of  ^'ork  County  were  oiled 
with  a  cold  light  oil;  then  a  heavier  oil  was  applied 
hot,  using  gravity  sprayer.  Later  a  bitumen  was 
s])rayed  by  a  pressure  sprayer,  and  two  years  ago  the 
system  that  was  adopted  was  to  swee])  the  road  very 
clean  and  apply  a  bituminous  coat,  covered  with  sand, 
thus  forming  a  carpet  coat.  This  has  been  found  to  be 
very  effective  as  a  dust  preventive  and  a  surface  binder. 
I-^ast  year,  for  the  first  time,  this  process  was  applied  to 
gravel  roads,  with  considerable  success.'  The  matter 
of  a])plying  dust  j)reventives  and  bituminous  binders 
(jlYered  a  field  for  experiment,  the  exact  methods  to  be 
decided  by  careful  study  of  the  conditions  applying  in 
each  particular  case. 

In  Wentworth  County,  according  to  Mv.  Allison,  a 
light  oil  is  not  used  where  a  long  haul  is  necessary 
because  several  coats  of  such  an  oil  are  required  each 
season.  If  the  haul  is  long,  a  heavy  oil  is  employed, 
since  the  coating  lasts  one  and  a  half  or  two  years. 

Mr.  Robertson,  of  Lincoln  County,  stated  that 
roads  in  his  locality  are  oiled  because  of  the  danger  ot 
dust  damage  to  the  valuable  orchards  adjacent  to  the 
highways.  A  few  dollars  spent  in  laying  dust  saved 
many  hundreds  of  dollars'  worth  of  damage  to  peaches 
and  other  crops.  His  county  is  trying  out  tv]ies  of 
dustless  roads,  especially  tar  macadam  and  asphalt. 
One  very  efificacious  remedy  for  filling  de])ressions  was 
a  tar  cement,  used  in  Lincoln  County,  mixed  like  con- 
crete cement.  'This  mixture  of  tar  and  stone,  when 
applied  to  the  depressions,  cold-tamped  and  ironed  by 
traffic,  formed  an  extremely  satisfactor\-  method  of 
lex  ellin^-  any  tinevennesscs  in  the  road  surface. 
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CULVERT,  being-  much 
smaller  and  simpler  than 
even  an  ordinary  bridge, 
its  cost  will  be  propor- 
tionately less,  but  the  number 
of  culverts  required  per  mile  of 
rpad  makes  the-  total  cost  there- 
of as  high  as  or  higher  than  the 
cost  of  our  bridges.    To  reduce 
the  cost  and  ini])rove  the  meth- 
ods of  construction  requires  the 
constant  careful  attention  of  the 
municipal  official  responsible  for 
their  construction  and  mainten- 
ance. 

I  believe  it  is  customary  for 
the  county  and  municipal  officials  to  go  over  the  roads 
in  the  spring  of  each  year,  to  examine  the  bridges  and 
larger  culverts  and  order  the  immediate  reconstruc- 
tion of  such  of  them  as  they  find  in  an  unsafe  con- 
dition. This  procedure  is  almost  imperative  since  a 
collapse  of  one  of  these  structures  would  probably  en- 
tail ver}-  serious  consequences. 

Smaller  Culverts  Often  Neglected 

It  Wduld  be  better  if  the  same  practice  were  adopted 
for  the  smaller  culverts,  but  unfortunately  these  are 
generally  left  vmtouched  in  each  case  until  somebody 
rejjorts  that  they  have  been  washed  out  or  the  top 
has  broken  in.  When  this  occurs  it  is  of  course  neces- 
sary that  a  new  culvert  be  built  immediately.  Since 
it  is  important  that  the  road  be  not  blocked  any  longer 
than  is  aI)solutely  necessary,  it  frecpiently  ha])pens 
that  the  culvert  is  hastily  built  without  regard  to  cost 
or  for  what  is  required  to  make  a  durable  and  satis- 
factory job. 

It  must  be  conceded  that  the  expected  additional 
life  of  such  of  our  old  wooden  culverts  still  existent 
cannot  be  api)reciable  and  therefore  little  or  nothing- 
is  gained  by  allowing  them'  to  remain  until  failure 
takes  place.  Besides,  there  is  always  the  risk  of  acci- 
dents to  be  considered. 

Where  these  precautions  arc  not  taken,  and  the 
culverts  are  left  until  failure  takes  place,  there  is  a 
natural  temptation  to  save  time  by  putting  in  a  large 
pipe  where  the  size  of  opening  and  natural  conditions 
would  otherwise  suggest  a  concrete  box  type  of  con- 
struction being  used. 

Concrete  or  vitrihed  clay  pipe  should  not  be  used 
for  culverts  where  there  is  a  danger  of  water  stand- 
ing in  them  and  freezing.  Neither  should  they  be  used 
unless  an  earth  fill  at  lea.st  two  feet  in  thickness  can 
be  provided  over  them.  Otherwise  they  will  become 
cracked  with  the  frost  and  ice  and  become  displaced 
by  the  weight  and  impact  of  the  traffic  on  the  road. 
Corrugated  iron  pipe,  especially  the  larger  sizes,  should 
also  have  plenty  of  fill  over  them,  or  they  will  bend 
and  become  distorted  tnulcr  the  loads  ])assing  over 
tlieni. 

Fill  Must  Be  Wejl  Compacted 

'I'he  chief  ])recaution  to  be  taken  in  using  any  kind 
of  pipe  culvert  is  to  thoroughly  compact  the  earth 
around  it,  es])ecially  around  the  lower  half.  To  this 
end  the  trench  should  be  dug  wide  enough  to  permit 


an  iron  ram  to  be  used  to  compact  the  tilling  under- 
neath. If  this  is  not  done  the  pipe  may  break  or  bend 
from  the  pressure  above,,  or  the  water  may  find  its 
way  underneath  and  by  freezing  force  the  pipe  out  of 
position  or  may  eventually  cause  a  "washout." 

To  prevent  the  water  from  undermining  the  ends 
of  the  culvert  and  working  a  passage  through  on  the 
outside,  end  walls  preferably  built  of  concrete  should 
be  provided;  or,  where  corrugated  iron  pipe  is  used, 
end  walls  of  the  same  material  may  be  used.  It 
should  be  remembered,  though,  that  these  iron  cul- 
verts cannot  be  expected  to  last  indefinitely. 

Pipes  over  three  feet  in  diameter  should  prefer- 
ably not  be  used.  They  are  clumsy  to  handle  and  are 
apt  to  crack  or  bend  sooner  or  later  no  matter  what 
precautions  are  taken.  Square  box  masonry  culverts 
will  give  better  satisfaction  even  though  the  first  cost 
be  greater. 

Where  one  is  sure  the  ditch  or  watercourse  will 
not  require  deepening,  such  box  culverts  where  they 
are  not  over  four  feet  square,  can  be  built  with  a  rein- 
forced concrete  floor  and  a  considerable  saving  of  ma- 
terial result.  Otherwise,  the  sides  must  be  carried 
down  to  footings  reaching  below  the  frost  line.  The 
floor  sides  and  top  can  be  built  of  concrete  about  one 
foot  thick  and  reinforced.  For  such  sizes  of  culverts, 
wire  mesh  or  expanded  metal  make  a  convenient  form 
of  reinforcement.  Such  a  type  of  culvert  will  give 
permanent  results  at  a  very  reasonable  cost. 

Square  Culverts  Afford  Larger  Waterway 

Square  built  culverts  give  a  larger  waterway  than 
a  circular  one  of  the  same  width.  With  a  cu'cular 
section,  the  water  has  to  rise  to  some  height  before 
there  is  any  apprccial)le  volume  of  discharge.  This 
is  an  important  factor  in  flat  drainage  areas  where  it 
is  most  desirable  to  keep  the  level  of  the  -water  in  the 
drains  as  low  as  possible.  Again,  during  abnormal 
fl()od  coi-iditions,  the  natural  watercourses  expand  in 
width  and  thus  provide  for  themselves  an  unusually 
large  area  of  waterway.  A  circular  culvert  reduces 
in  width  very  rapidly  above  the  centre  line.  It  will 
be  seen,  therefore,  that  under  such  flood  conditions 
there  is  a  tendency  for  such  culvert  to  restrict  the 
flow  of  water  and  cause  it  to  rise  still  higher. 

Culverts  less  than  fifteen  inches  in  diameter  should 
not  be  used,  as  they  are  apt  to  become  blocked  with 
sediment,  ice,  or  coarse  debris  from  the  road-side. 

Moderate  sized  culverts  are  not  readily  discern- 
able  to  motor  vehicle  drivers,  and  they  should  there- 
fore be  built  the  full  width  of  the  road  grade.  The 
required  safety  thus  ensured  is  well  worth  the  mod- 
erate additional  cost  entailed. 

Danger  of  Unprotected  Culverts 

In  one  township  the  rce\'e  i)ut  in  some  concrete 
cuherts.  He  insisted  that  fourteen  feet  was  an  aini)le 
width  of  roadway  over  any  culvert.  No  end  walls 
were  provided,  and  to-day.  on  most  of  these,  at  least 
one  length  of  pipe  at  each  end  is  smashed  and  the 
opening  partially  filled  up.  Only  those  who  know 
these  roads  can  safely  travel  over  them.  What  would 
ha]:)pen  if  there  was  any  considerable  volume  of  auto 
traffic  can  easily  be  imagined.  The  case  above  cited 
is  an  extreme  one,  but  there  arc  numerous  other  in- 
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Stances  thnuifjlumt  tlu-  proviiu-o  w  lie  re  aociiKnts  arc 
hituiul  to  happt-ii  sooner  or  latoi. 

Culverts  that  are  not  biiilt  the  lull  wiilth  ni'  r, lad 
gratle  should  be  provitled  with  strong-  guard  rails  nl 
such  size  and  type  that  they  may  he  readil)  seen  by 
the  travelling  i>uhlic  luuler  iinfavorahU'  ei  iiulit  ic  nis.  I  lie 
guard-rail  is  the  oidy  warning  a  slran  u;er  using  I  lie 
road  has  of  his  appri>ach  to  the  euherl.  The  use  ol" 
gas  pipe  fi>r  railings  shonKl  he  di^emiraged  as  nuieli  as 
possible,  as  it  is  diftieull  lo  see  lliein,  esi)eciall}-  al 
night.  Concrete  spindle  railings  are  strong,  easily 
seen  and  when  carefully  Iniill  presenl  a  \  er\  altraeti\  c 
appearance.  They  niu>l,  of  course,  lia\e  well  l)i)n(le(l 
and  reiiiforcetl  p(.>sts.  top  railing  ami  curbs. 

Municipalities  which  have  nut  the  necessary  ex- 
perience and  facilities  for  constructing  the  above  type, 
may  use  a  solid  reinforced  eonerele  railing  or  they 
may  atlvantageously  use  reinforced  concrete  posts  with 
three  or  more  iron  pipe  rails  built  into  them. 

In  ci>nchision  let  me  urge  the  desirability  of  i)ul- 
ting  a  better  finish  on  our  bridges  and  culverts  than 
has  been  the  j)revailing  custom  in  too  many  of  our 
l(»cal  municipalities  in  the  past.  These  structures, 
which  in  most  cases  are  e.\i)ecU'd  to  last  indefinitely, 
should  have  the  appearance  and  substantiality  which 
will  conform  to  that  of  the  magniliccnt  system  of  roads 
w  hich  we  may  expect  to  ha\  e  in  the  not  distant  future. 


Discussion  on  "Culverts" 

In  llie  discussion  which  followed  the  reading  of 
Ml-.  .Sedgwick's  i)aper,  the  importance  of  culverts  was 
pointed  out  by  Mr.  Wheelock,  of  Peel  County.  He 
expressed  the  oi)inion  that  concrete  tile  culverts  were 
failures,  due,  largely,  to  the  lack  of  supervision  in  the 
manufacture  of  the  tiles.  ITis  experience  proved  that 
concrete  railings  on  culverts  were  much  cheaper  and 
greatly  superior  to  pipe  railings. 

b'urtlier  discussion  followed,  by  several  of  the  road 
sui)erintendents  and  Mr.  Hogarth,  chief  engineer  of 
the  Deiiartment.  regarding-  measures  for  compacting 
the  111!  around  culvert  pipes  and  means  of  preventing 
the  pipes  from  sagging.  Mr.  Hogarth  directed  atten- 
tion to  the  fact  that  the  cause  of  sagging  of  culvert 
l)ipcs  in  the  centre  was  a  poor  foundation.  In  many 
cases  it  -was  the  practice  to  simply  roll  the  pipe  in 
the  1)ed  of  a  stream  and  cover  it  with  a  fill  without 
making  any  attempt  to  remove  the  soft,  oosy  bottom 
of  the  stream.  The  weight  on  the  pipe  simply  em- 
bedded it  into  this  soft  foundation.  The  proper  meth- 
od is  to  remove  all  yielding  rnaterial  from  the  bottom 
of  the  stream  for  a  depth  of  12  to  18  inches,  and  then 
re])lace  with  stone  or  gravel  to  insure  a  firm  and  un- 
yielding foundation.  The  pipe  could  then  be  set  with- 
out much  fear  of  sagging. 
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I  lia>  been 
nn  mstraled 
that  roads 


thoroughly  de- 
in  recent:  years 
carefullv  con- 
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structed  .of  good  crushed 
^tiJiie  or  graxel,  on  a  well-grad- 
ed, well-drained  subgrad.',  and 
])roperly  consolidated  and  Ijunnd, 
will  not  withstand  the  wear  and 
tear  of  traffic  as  they  f(.)rnierly 
did.  This  fact  is  due  not  to  any 
lowering  of  quality  of  material 
or  standard  of  work,  but  to  al- 
tered traffic  conditions.  'J"he  fail- 
ure of  (ordinary  stone  and  gravel 
roads  under  such  new  conditions 
has  led  many  to  believe  that  the  usefulness  of  these 
materials  for  important  rural  road  construction  has 
ceased.  .Such  is  not  the  case,  however.  The  failure 
has  been  traced  to  conditions  in  the  road  surface,  not 
in  the  body.  It  has  also  been  proved  that,  with  com- 
paratively inexpensive  treatment  and  maintenance  of 
the  surface,  a  well-built  stone  or  gravel  road  may  be 
made  capabfe  of  carrying-  any  ordinary  artffic  without 
undue  deterioration. 

The  need  of  some  form  of  surface  treatment  to  pre- 
vent dust  on  the  more  heavily  travelled  roads  and  to 
protect  them  from  the  eiTects  of  present-day  traffic  is 
now  almost  universally  recognized,  and  the  amount  of 
protective  work  of  this  kind  is  increasing  each  year. 
The  benefits  of  such  work  are  twofold — first,  in  the 
prevention  of  excessive  wear,  and,  second,  in  the  in- 


creased comfort  of  those  using  the  highwav 


li  \  iin 


in  its  vicinity,  through  the  elimination  of  dust,  to  say 
nothing  of  the  prevention  cjf  damage  to  fruit  and  crops 
of  all  kinds  growing  near  the  road. 

\\'hile  in  Ontario  the  treatment  of  roads  with  oil 


or  tar  has,  up  to  the  present,  been  restricted  largeh"  to 
city,  town,  and  village  streets,  and  to  roads  in  the  im- 
mediate \'icinity  of  large  centres,  there  is  reason  to  be- 
lie\e  that  the  majority  of  the  most  important  rur-.il 
roads  will  soon  be  treated  in  the  same  way.  Owing  to 
lack  of  experience  on  the  ])art  of  those  doing  the  work, 
results  lia\e  in  main-  cases  nut  been  satisfactory,  and 
this  fact  is  fre(]uently  construed  as  a  refiection  ovi  the 
efficiency  of  surface  treatment.  W  hile  a  lot  of  iivferior 
material  under  the  name  of  road  oil  has  found  its  way 
on  the  roads,  and  prox-cd  not  onlv  unsatisfactory  but 
also  injurious,  it  must  be  rememliered  that  the  very 
best  material  may  fail  to  serve  its  purpose  if  applied 
under  unsuitable  conditions  or  in  an  improper  man- 
ner. Cood  results  in  the  application  of  oils  or  refined 
tars  -will  depend  entirely  on  the  care  with  which  the 
materials  are  selected  and  the  several  operations  car- 
ried out.  Of  no  other  branch  of  highway  work  can  it 
be  more  truthfully  said  that  the  keynote  of  success  is 
careful  attention  to  every  detail,  or  that  failure  to 
observe  every  one  of  the  many  important  points  may 
be  followed  by  failure  of  the  treatment. 

The  first  important  point  in  connectitm  with  the 
application  of  oil  or  tar  to  a  road  surface  is  the  choice 
of  material.  Good  intentions  are  frequently  frustrated 
and  excellent  prospects  spoiled  by  the  selection  of  a 
bituminous  material  unsuited  to  the  work.  There  are 
numerous  dififerent  conditions  under  which  bituminous 
materials  are  used,  and  there  are  several  grades  of 
material.  Complete  success  depends  on  the  selection 
of  that  grade  of  oil  or  tar  which  best  suits  the  work  in 
hand. 

Light  Oils  Merely  Dust  Layers 

The  different  materials  usctl  for  prevention  of  dust 
and  for  the  preservation  of  the  road  surface  have  been 
classified  as  non-asphaltic  oils,  asphaltic  oils,  and  re- 
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fined  tars.  If  the  material  to  be  selected  is  ex])ected 
to  contribute  in  any  dei^ree  to  the  binding  of  the  road 
surface  the  choice  will  lie  between  the  asphaltic  oils 
and  the  refined  tars.  The  non-as])haltic  oils  may  ser\  e 
the  purpose  of  dust-layers,  and  if  applied  with  suffi- 
cient frequency  may  do  much  to  i)rotect  the  surface, 
but  their  efforts  are,  at  best,  only  temporary,  and  ex- 
cept for  the  protection  which  the  road  has  received  in 
the  meantime,  it  is  no  better  at  the  end  of  a  period  of 
treatment  than  at  the  beginning.  Therefore,  the  non- 
asphaltic  oils  must  be  considered  only  as  dust  pre- 
ventives. 

On  the  other  hand,  the  asphaltic  oils — that  is,  those 
oils  having  as  a  base  a  certain  amount  of  pure  asphalt 
— are  more  than  dust  layers,  and  each  application 
leaves,  on  the  evaporation  of  its  volatile  constituents, 
a  certain  amount  of  asphalt  in  the  road  surface  to  act 
as  an  aid  to  the  binder.  The  greater  the  asphalt  con- 
tent in  the  original  oil,  provided  it  has  been  properly 
applied,  the  greater  will  be  the  permanent  benefit  de- 
rived from  its  application. 

As  between  the  true  asphaltic  oils  and  the  refined 
tars  of  corresponding  grades  there  appears  to  be  little 
clioice,  excellent  results  having  been  observed  from 
the  careful  application  of  either  material.  Satisfactory 
results  would,  therefore,  appear  to  be  due  not  so  much 
to  the  choice  between  oil  or  tar  as  to  the  selection  of 
the  most  suitable  grade  and  to  the  methods  of  applica- 
tion. 

Thorough  Cleaning  Essential 

J5est  results  with  any  grade  of  material  are  obtained 
when  the  surface  is  absolutely  clean  and  thoroughly 
bound.  If  the  road  su.rface  does  not  comply  with  these 
requirements,  the  application  of  heavy  oils  or  tars  is 
•  not  only  a  waste  of  money,  but  may  result  in  actual 
damage  to  the  road  by  hastening  rutting  and  ravelling. 
It  may  be  stated  as  an  axiom  that  the  cleaner  and 
smoother  and  harder  the  road  surface  immediately 
prior  to  treatment  the  more  comi)lete  will  be  the  pre- 
vention of  dust,  the  greater  will  be  the  protection  to 
the  surface,  and  the  longer  will  be  the  life  of  the  treat- 
ment. The  less  any  material  is  required  to  act  as  a 
dust  preventive  the  more  it  is  enal)lcd  to  act  as  a 
binder.  ]f  it  is  jjrojiosed  to  treat  a  road  ccivered  with 
dust,  or  onlv  partially  bound,  then  only  a  dust  layer  is 
retpiired,  and  the  use  of  a  heavy  oil  or  tar  lin  ing  other 
than  dust-laying  qualities  is  not  justified. 

Application  of  asphaltic  oils  or  tars  in  any  but  the 
warmest  weather  is  not  recommended,  but  should  it  be 
found  necessary  to  treat  a  road  in  the  early  si)ring  or 
late  fall,  when  the  body  of  the  road  is  comparati\  ely 
cold,  only  the  lighter  grades  should  be  used. 

Having  decided  on  the  grade  of  oil  or  tar  best 
suited  to  existing  conditions,  the  next  important  step 
is  the  selection  of  a  suital)le  day  for  the  application. 
The  warmer  the  weather  the  greater  will  be  the  pene- 
tration of  the  bitumen  into  the  stone  and  the  more  sat- 
isfactory and  permanent  will  be  the  result.  The  actual 
application  should  be  made  during  the  warmest  part  of 
the  day,  when  the  road  itself  has  become  iieated.  'I'hc 
longer  the  oil  or  tar  can  be  ke])t  in  the  lupiid  state  the 
better  gri])  it  will  ha\  e  on  the  road,  and  tlic  less  danger 
of  subsecpient  i)eeling  off. 

Casual  Sweeping  Not  Sufficient 

The  first  operation  in  the  surface  treatment  dl  roads 
is  the  removal  of  all  dust  and  foreign  matter  from  the 
surface.  Casual  svveei)ing  is  not  sufficient.  The  road 
must  be  swept  till  no  dust  remains  and  the  bare  stone 
shows  over  the  entire  surface.  A  horse-drawn  rotary 
sweeper,  which  may  be  purchased  for  about  $400,  will 


gi\'e  best  results  at  least  cost.  W  hatever  the  means 
employed  for  cleanin;.';  the  surface,  it  must  be  empha- 
sized that  dust  between  the  body  of  the  road  and  the 
oil  or  tar  is  decidedly  objecti'onal)le,  and  must  not  Ije 
permitted. 

The  lightest  oils  may  be  applied  with  an  ordinary 
sprinkling  wagon,  l)ut  Ijest  results  follow  the  use  of  a 
l)rcssure  distributor.  Being  discharged  under  pressure, 
the  oil  strikes  the  road  with  a  considerable  velocit}', 
which  causes  it  to  spread  more  thinly  and  evenly,  and 
assists  penetration.  For  the  heavier  materials  the 
pressure  distributor  must  he  used. 

Excess  Oil  Detrimental 

The  quantity  in  which  the  oil  or  tar  is  to  I)e  applied 
is  one  of  the  most  important  details  in  surface  treat- 
ment. The  exact  quantity  measured  in  gallons  per 
square  yard  cannot  be  stated,  as  this  will  depend  on  a 
number  of  factors,  principal  of  which  are  the  grade  and 
rtuidity  of  the  material  used  and  the  condition  of  the 
road  surface.  Sufficient  should  be  applied  to  cover  the 
entire  surface,  leaving  no  bare  spots,  but  positively  no 
more.  Any  in  excess  of  the  quantity  mentioned  will 
be  more  detrimental  than  beneficial,  in  addition  to 
causing  a  direct  waste  of  money.  The  lighter,  and  con- 
sequently the  more  fluid,  the  oil  the  thinner  it  can  be 
applied  and  still  cover  the  road.  For  the  same  grade 
of  material  the  consumption  will  l)e  proportional  to  the 
area  covered.  Therefore,  a  smooth  road,  presenting 
less  surface  area  than  a  rough  one,  will  require  less  to 
cover  it.  A  smooth  surface  also  offers  a  better  oppor- 
tunity for  even  distribution  and  more  uniform  wear. 
An  excess  of  material,  particularly  of  the  heavier 
grades,  will  run  to  the  sides  and  cause  lumps.  Plot 
weather,  assisted  by  the  crown  of  the  road,  will  even- 
tually bring  all  excess  to  the  edge  in  thick,  uneven 
lumps  and  waves,  which  make  travel  on  the  sides  of 
the  stone  very  uncomfortable.  Therefore,  for  the  sake 
of  ai^pearance,  of  economy,  and  of  comfort,  the  appli- 
cation should  be  carefully  vv^atched  to  see  that  abso- 
lutelv  no  more  oil  is  applied  than  is  necessary. 

Proper  Temperature  Is  Important 

Another  im])ortant  point  is  the  tcmj)erature  to 
which  the  oil  or  tar  is  heated.  Some  of  the  lighter  oils 
may  be  api)lied  in  hot  weather  without  heating,  but 
better  results  have  been  obtained  where  even  40  per 
cent,  oil  has  been  heated,  the  principal  advantage  being 
lictter  penetration.  No  definite  temperature  can  be 
specified  since  different  materials  and  different  grades 
of  the  same  material  require  different  tem])eratures  for 
best  results.  The  correct  temperature  for  anv  given 
material  may  always  be  ascertained  from  the  manufac- 
turer, and  this  temperature  should  be  strictlv  adhered 
to. 

The  oil  or  tar  having, been  applied,  it  nuist  be  gi\  en 
a  fair  chance  to  obtain  a  grip  on  the  road,  for  on  the 
adhesion  between  the  road  and  the  new  surface  will 
dei)cnd  the  life  of  the  treatment.  If  the  application  h;is 
been  made  on  a  warm  dav,  on  a  ])roi)erly-clcaned  road, 
there  will  be  no  difficulty  in  obtaining"  a  satisfactory 
l)enetration,  and  no  danger  of  ])eeling  or  scaling.  The 
surface  should  be  left  entirely  undisturbed  for  half  a 
day;  twenty-four  hours  is  better.  Traffic  must  be  kept 
oft".  This  is  imi)erative.  Wheel  tracks  have  fre- 
quently been  seen  on  oiled  or  tarred  roads  shortly  after 
treatment,  due  to  the  i)assage  of  vehicles  over  the  sur- 
lace  before  the  oil  or  tar  had  properly  penetrated,  or 
before  the  sand  or  stone  chips  had  been  applied.  If  it 
imi)ossible  to  keep  traffic  off  the  road  during  the  entire 
operation,  and  for  a  reast)nable  time  afterward,  onlv 
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liall  till-  wiiith  >lu'iiKl  ho  irtatiil  at  one  linu-,  Icasini; 
t!>c  trartio  free  io  use  tlu-  oiIkt  iiall. 

Bituminous  Materials  Do  Not  Take  Wear 
Alter  tile  oil  ur  tar  lias  been  (li>t rii)uti'(l  nxrr  tlu' 
r.iail  surface  aiul  allowed  t«)  i)enetrato  to  as  .^reat  a  cK' 
t;ree  as  |)o>sil»le,  it  nuist  be  covered  \\  itli  sonu'  niaU  i  ial 
which  will  take  the  wear  of  IratVic.    I'or  ii  nmsl  e\cr 
he  reiuemhered  that  not  one  of  these  hit uiiiiiious  nialer- 
ials.  from  the  liiihtest  oil  to  the  lieaxiest  ,i;ra(le  of  tar 
or  asphalt,  whether  in  the  l>o(l\  or  mi  the  >nrlace  o|  a 
road,  is  a  wearing'  material;  it  i--  noihiui^  more  or  less 
than  a  hiiuler,  whose  sole  puritose  is  lo  hold  toL^ellKT 
the  se|)arate  i)articles  of  some  hard  >ul)slaiK-.'  cai)al)le 
of  takiui;-  the  wear.    In  t!ie  ca>e  ol  surface  treatment 
this  weariii.n  material  n>uall\   consists  of  sand,  line 
gravel,  or  stone  chips.    'The  lii^hter  the  oil  or  t;'>r  Uu- 
finer  will  he  the  coverint;  material  which  will  be  most 
suitable.     l-"or  a  li.uht  asi)haltic  oil.  say  40  to  50  per 
cent.,  hue  >-an(l  will  i^ixe  a  satisfactory  surface;  for  a 
(iO  per  cent,  oil  or  tar  of  the  i^rade  known  as  tarvia 
■■|»,"  coarser  sand  -h.>uld  be  used,    l-'or  80  per  cent,  oil 
or  tar  of  the  yrade  know  n  a->  tar\ia  "A,"  the  material 
should  be  half-inch  to  ihre.-quarler  inch  stone  chips  or 
pea  i;Tavel.   The  two  requisite  cpialities  in  any  s^rade  of 
covering  material  are  tous^hness  and  cleanliness,  and  a 
slight  extra  expense  should  not  stand  in  the  way  of 
securiiiij  materials  with  these    absolutely  necessary 
qualities.     The  best  line  material  is  a  clean,  sharp 
ipiartz  sand,  water-washed  if  i)ossible.    b'or  the  hea\  ier 
a|)|)licatioiis,  trap  chips,  free  from  dust  and  dirt,  are 
undoubtedly  best,  and  their  use  i,s  justified  even  at 
twice  the  price  of  ])ea  y;ravel.   Since  the  wear  comes  on 
the  stone  and  not  on  the  tar  or  oil,  and  since  a  cubic 
yard  of  covering  material  will  cover  from  75  to  150 
square  yards  of  surface,  the  extra  expense  of  securin" 
the  very  best  material,  considering-  its  superior  merits, 
is  nej^lii^ible. 

Rolling  Increases  Durability 

Where  the  heaxier  materials,  such  as  80  per  cent, 
asphaltic  oil  or  tarvia  "A"  are  used,  and  covered  with 
pea  i,M-avel  or  stone  chips,  a  li.^ht  roller  should  be  used 
to  finish  the  work.  The  rolling-  forces  the  stone  into 
the  bitumen,  reduces  the  voids  in  the  stone,  and  in- 
creases the  proportion  of  stone  in  the  wearing;  ^urlace. 
The  carpet  coat,  as  it  stands  when  finished,  ctjustitutes 
a  species  of  concrete  in  which  the  gravel  o'r  stone  chips 
correspond  to  the  coarse  a^f^t^regate  in  ordinary  con- 
crete, and  the  tar  or  asphalt  to  the  cement  mortar.  As 
in  ordinary  concrete,  the  stnaller  the  voids  in  the  coarse. 
a,c:<ire!:^ate  the  more  durable  will  be  the  concrete.  The 
rolling:  reduces  the  voids  in  the  stone,  increasing  the 
proportion  of  stone  to  bitumen,  and  a  mixture  is 
secured  which  is  less  susceptible  to  heat,  and  which  has 
not  the  same  tendency  to  run  or  bleed  in  hot  weather, 
as  is  shown  bv  a  surface  coat  which  does  not  contain 
sufificient  stone.  The  success  of  the  heavier  carpet 
coats  depends  on  the  material  remaining  where  it  is 
placed,  and  this  cannot  be  assured  unless  there  is 
enough  stone  to  prevent  running  and  the  consequent 
formation  of  waves  and  lumps.  'I'he  rolling  may  be 
done  immediately  after  the  stone  has  been  spread  over 
the  road,  and  should  be  repeated  the  following  day 
when  the  road  has  become  warm  again.  If  "bleeding" 
occur.s — that,  is,  if  the  oil  or  tar  comes  through  the 
surface  either  during-  rolling-  or  subsequently— it  is  an 
indication  that  more  stone  is  required  to  take  up  the 
excess  of  bitumen.  Two  or  three  trips  with  the  roller 
is  sufficient  for  this  operation,  and  best  results  are  ob- 
tained from  rolling  in  warm  weather  and  during  the 
warm  part  of  the  day.    A  light  tandem  roller,  if  such 


can  \h'  obtained,  will  accomi)lish  the  work  more  quickly 
at  less  cost  of  operation. 

The  success  of  anv  surface  treatment  depends  abso- 
luteh  on  the  maintenance  of  an  unbroken  surface.  Ex- 
])ei-ieiu'e  and  obserxation  have  shown  that  where  an 
oil  or  tar  surface  has  worn  olT,  leaving  the  bare  stone 
exixised.  the  road  disintegrates  more  rapidly  than  an 
untreated  road,  and  a  i)it  soon  forms.  These  pits,  in 
large  numbers,  soon  make  a  rough  road  which  is  very 
uncomfortable  to  tratfic.  I'oustant  care  is  the  only 
safeguard  against  suc!i  a  ])itted  surface,  and  to  that 
end  the  road  should  l)e  patrolled  at  short  intervals  and 
anv  bare  sj^ots,  or  spots  which  threaten  to  become 
bare,  thoroughly  cleaned  and  covered  with  the  same 
materials  as  were  originally  used.  If  this  precaution 
is  obserxed.  and  if  the  road  has  been  constructed  on  a 
well-drained  subgrade  and  with  sufScient  body  to  sup- 
I^ort  the  weight  of  traffic  passing  over  it,  the  body  of 
the  road  should  last  indefinitely,  requiring  only  per- 
iodic treatment  to  keep  it  in  first-class  condition. 

Summing  up,  success  in  oiling  and  tarring-  roads 
w'ill  depend  on  many  factors,  principal  of  which  are 
the  original  condition  of  the  road,  the  care  with  which 
it  is  cleaned  prior  to  treatment,  the  selection  of  the 
most  suitable  grade  of  material,  the  weather  in  which 
the  work  is  done,  the  temperature  to  which  the  oil  or 
tar  is  heated,  the  quantity  in  which  it  is  applied,  the 
protection  from  traffic,  of  the  freshly-treated  surface, 
the  proper  covering-  with  suitable  material  to  take  the 
wear,  and,  finally,  on  the  careful  maintenance  of  the 
treated  road. 

Discussion 

Mr.  James,  of  the  York  Count)^  Highways  Com- 
mission, gave  it  as  his  impression  that  forced  spray- 
ing- of  the  oil  assisted  in  removing  dust.  Thorough 
cleaning  is  essential  if  success  is  to  be  attained  in  oil- 
ing and  tarring,  and  he  believed  that  the  application  of 
the  oil  by  pressure  succeeded  in  removing  a  great  deal 
of  the  surface  dust.  It  was  impossible,  of  course,  to 
completely  remove  the  fine  dirt. 

Mr.  Parker,  of  the  department,  outlined  New  York 
State's  exi)erience  in  pressure  application  of  oil.  Ex- 
])eriments  in  this  state  proved  that  the  pressure  assist- 
ed in  removing-  the  dust,  but  it  must  not  be  so  great  as 
to  atomize  the  oil  and  cause  it  to  rebound  in  a  tine 
globular  or  spray  state.  The  pressure  must  be  just 
such  as  to  cause  the  oil  to  strike  the  road  surface  in  an 
unbroken  stream. 

Mr.  James  asked  if  the  wood  tank  does  not  shrink 
with  the  oil,  and  if,  on  this  account,  it  was  not  better  to 
use  steel  tanks,  to  which  Mr.  Huber  replied  that  steel 
was  more  expensive  than  wood,  but  would  probabh'  be 
superior. 

Mr.  Fair,  of  Frontenac  County,  asked  if  a  macadam 
road  could  be  made  without  getting  pitted,  and  Mr. 
James  replied  that  he  had  found  that  a  very  effective 
measure  was  the  application  of  25  per  cent,  asphaltic 
oil  as  soon  as  the  road  is  completed.  This  prevents 
the  binder  surface  from  disintegrating.  The  following 
year  a  heavier  oil,  65  to  70  per  cent,  asphalt,  is  applied, 
and  in  this  way  the  road  is  reasonably  protected 
ag-ainst  any  very  great  degree  of  pitting. 

Mr.  Iluber  asked  if  the  application  of  oil  kept  out 
the  moisture  necessary  to  a  proper  cementing-  of  the 
materials  in  the  road  body,  to  which  Mr.  James  replied 
that  he  had  experienced  some  trouble  if  the  road  is 
constructed  and  oiled  in  very  lK)t  or  dry  weather.  In 
such  case  the  oil  sealed  the  surface  so  as  to  prevent  the 
])enetration  of  the  moisture  required  to  produce 
cementing. 
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Maintaining  Earth  and  Clay  Roads 


By  A.  A.  Smith 


Mr.  A.  A.  Smith 


OWING  to  the  absence  in 
many  places  of  rock 
gravel  or  other  hard  and 
durable  substances,  with 
which  to  build  good  roads,  and 
bv  the  reason  of  the  excessive 
cost  of  such  roads,  where  suit- 
al)le  material  is  scarce,  a  large 
])art  of  our  public  highways  will 
'if  necessity  remain  earth  and 
lay  !'( lads. 

When  one  considers  the  num- 
l)er  {)f  miles  of  this  kind  of  mad, 
in  any  township  or  county  in 
the  province  of  Ontario  and  com- 
]jares  it  with  the  number  of  miles 
of  surfaced  road,  it  can  easily  be  seen  that  it  will  be 
many  years  before  even  one-half  of  them  are  properly 
surfaced  with  either  gravel  or  stone.  For  this  reason 
it  appears  most  important  that  we  should  give  every 
consideration  and  thought  to  the  construction  and 
maintenance  of  the  common  earth  and  clay  roads. 

Importance  of  Earth  Road  Problem 

In  our  effort  to  construct  a  type  of  road  that  will 
carry  the  ever  increasing  motor  traffic  between  cities 
we  are  apt  to  overlook  this  earth  road  problem,  where 
large  sums  of  money  are  being  spent,  more  often  with 
poor  results,  which  if  handled  properly  would  result 
in  better  roads  and  more  of  them,  for  perhaps  less  cost. 

Before  spending  too  much  time  or  money  on  the 
maintenance  of  a  road,  one  should  bear  in  mind  that 
this  earth  road  may  be  the  foundation  for  a  later  im- 
proved one  with  a  surface  of  gravel,  stone,  concrete  or 
other  hard  material.  It  will  therefore  be  good  busi- 
ness to  first  of  all  be  quite  sure  that  there  is  no  ques- 
tion whatever  regarding  the  correct  location. 

The  chief  factors  to  l^ear  in  mind  in  this  respect  arc 
easy  grades,  pro])cr  direction,  good  foundation  and 
drainage.  The  common  error  in  laying  out  a  road,  is 
made  in  the  endeavor  to  secure  the  shortest  route 
between  two  fixed  points.  For  this  purpose  the  road 
is  often  made  to  go  over  hills  instea(l  of  around. 

Many  of  our  roads  were  originally  laid  out  follow- 
ing along  boundary  lines  of  farms  and  concession  lines, 
regardless  of  grades.  Here  they  have  been  allowed  to 
remain,  where  a  large  amount  of  energy  and  material 
have  been  wasted  in  trying  to  travel  and  haul  loads 
over  them  and  in  endeavoring  to  improve  their  de- 
])loral)le  condition. 

Factors  Governing  Location 

In  locating  tiie  route  one  must  also  bear  in  nn'nd 
that  the  road  for  liie  jjresent  will  l^e  constructed  out 
of  the  materials  over  which  it  passes,  so  it  will  be 
well  to  carefully  study  the  nature  of  the  soils  and 
avoid,  where  possible,  any  swamps,  or  morasses,  and 
soils  adjacent  to  beds  of  streams,  not  only  on  account 
of  the  poor  nature  of  the  road-making  qualities,  but 
also  on  account  of  the  difficulty  of  draining. 

A  road  can  never  be  kept  hard  and  smooth  if  the 
water  from  the  surrounding  land  drains  on  to  it.  This 
can  often  be  avoided  by  takiii--  a  link-  longer  route, 
on  nearby  higlu-r  gnmnd  at  |)rrha])s  a  little  greater 


initial  cost,  but  certainly  at  a  much  reduced  expense 
for  maintenance. 

A  road  should  be  finally  located  so  that  when  con- 
structed, the  length  and  grades  will  be  so  balanced  that 
a  minimum  amount  of  eft'ort  will  be  required  to  go 
from  one  end  to  the  other.  After  satisfying  oneself 
that  the  location  of  the  road  cannot  be  improved  upon, 
the  next  most  important  feature  to  study  is  drainage. 
Water  is,  without  doubt,  the  most  destructive  agent  to 
any  class  of  road,  but  much  more  so  to  an  earth  road, 
which  is  more  susceptii^le  to  the  action  of  water,  more 
easily  dissolved  and  moved  by  it  than  anv  other  sur- 
faced road,  so,  for  this  reason,  too  much  attention  can- 
not be  given  to  this  problem.  This  is  true  in  all 
climates,  but  more  so  in  Canada,  where  heavy  rains 
are  prevalent  during  certain  seasons  of  the  year,  and 
where  the  winter  months  are  attended  with  such  se- 
vere frost  and  snow  falls. 

Water  must  be  kept  away  from  the  road  and  rain 
which  falls  on  to  it  must  be  made  to  run  off  as  rapidly 
as  possible. 

Road  Drainage  Methods 

Drainage  may  be  divided  into  two  sections:  (1) 
.Subdrainage  ;  (2)  surface  drainage.  The  former  will 
undoubtedly  be  required  when  the  road  runs  through 
wet  lands,  over  clayey  soils,  or  where  springs  exist 
in  the  soil  under  the  road.  Various  forms  of  under- 
drains  are  laid,  some  of  wood,  and  some  of  stone,  but 
at  the  jtresent  time  there  is  no  question  but  that  the 
best  results  are  obtained  by  the  use  of  tiles,  either 
porous  or  glazed,  the  latter  being  preferred,  even  if  the 
cost  is  a  little  more,  on  account  of  their  greater  resist- 
ance to  frost  action.  These  tiles  should  vary  from 
3  inches  to  5  inches  in  diameter  and  placed  from'  2^  ft. 
to  3>/>  ft.  below  the  road  surface,  or  just  below  frost 
level ;  they  can  be  placed  at  one  side  of  the  road,  or 
both  sides  if  necessary,  except  in  places  where  it  may 
l)e  necessary  to  carry  off  water  under  the  centre  of 
the  road,  where  springs  or  spongy  places  appear. 

The  pipes  should  have  a  fall  of  at  least  2  inches  to 
every  100  feet.  Previous  to  laying  the  tiles  the  bot- 
tom of  the  trench  should  be  brought  to  a  true  grade 
and  carefully  levelled,  so  as  to  avoid  any  humps  in 
the  pipe  line.  In  laying  the  tile  care  must  be  taken  to 
get  the  ends  to  fit  closely  to  each  other,  and  cover  the 
joints  with  a  strip  of  tarred  paper.  When  filling  in 
the  trench  tamp  the  first  few  inches  of  material  that 
is  being  replaced,  above  and  around  the  tile,  so  as  to 
prevent  any  possible  displacement.  Some  people  re- 
connnend  filling  over  the  pipes  with  gravel  or  small 
stones,  but  this  is  only  necessary  in  certain  soils  of  a 
stiff  clayey  nature.  The  object  of  subdrainage  is  to 
keep  the  ground  supporting  the  road  dry  by  carrying 
off  all  ground  water  before  it  can  penetrate  the  "sub- 
grade,  also  in  the  spring  season,  when  the  frost  comes 
out  of  the  ground,  any  water  resulting  from  the  thaw 
will  be  (|uickly  drawn  oft".  Roads  which  were  at  one 
tune  inii)assal)le  for  wheel  traffic  on  account  of  their 
nnulfly  surface,  have,  after  being  properly  subdrained, 
become  most  satisfactory  highways,  din-ing  all  seasons 
of  the  year. 

Surface  Drainage 

Surface  drainage  >hould  now  be  considered.  By 
this  we  mean  that  tiie  crown  of  the  road  must  be  made 
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\vatt'rprtH-)f,  t»r  in  such  cmulitioii  as  to  slicil  water  easily 
to  open  side  drains  i>r  Knitters,  which  also  must  be  made 
to  carry  away  quickly  any  w  ater  to  the  nearest  natural 
outlets. 

In  conslructinji  an  earth  roail  the  cross  tail  <<i  the 
surface  in  level  oanttry  must  not  he  less  than  1  ineh 
in  12  inches.  On  hills  the  camber  should  be  greater, 
siiy  1  inch  in  9  inches,  so  that  any  water  falling  on 
the  roatl  will  not  be  allowed  to  run  down  the  wheel 
tracks  lengthwise  of  the  road,  and  thus  create  deeii 
ruts. 

In  many  i)arts  of  the  country  one  w  ill  lind  X'-shaped 
«litches  ctMistructed  across  the  siuface  of  the  road; 
these  are  niore  often  found  in  hilly  or  rollinj;  districts, 
and  are  jjenerally  spaced  about  100  feet  and  varying 
in  depth  from  (i  inches  to  12  inches.  These  drains  are 
not  oidy  dans^erous,  but  very  uncomfortable  to  travel 
over,  also  hartl  on  all  vehicles,  so  should  be  avoided 
whenever  possible.  These  can  often  be  eliminated  by 
jjivinjj  a  hijjh  crown  to  the  road,  _q;ootl  side  ditches, 
and  a  good,  snn»oth  surface.  Care  must  be  taken  to 
keep  all  side  ditches  in  such  condition  that  water  will 
not  be  allowed  to  remain  in  them.  Tliey  must  be  kept 
free  from  weeds  and  rubbish  and  have  sufficient  cai)a- 
citv  and  grade  to  carry  (piickly  away  the  water  reach- 
ing them  under  conditions  of  maximum  How. 

Use  the  Log  Drag 
In  order  to  ensure  a  good,  smooth,  dry  surtace  to 
the  ri»ad.  one  will  not  have  nuich  difficulty  after  the 
drainage  has  been  projjcrly  carried  out.  This  can  be 
done  most  economically  and  successfully  by  the  sys- 
tematic use  of  the  log  drag.  It  is  needless  here  to  go 
fully  into  the  construction  or  the  use  of  the  drag,  as 
it  w'ould  be  old  news  to  you.  However,  as  this  method 
is  the  most  important  in  the  maintenance  of  a  clay 
n>ad.  it  will  jjerhaps  not  be  out  of  place  to  impress 
on  you  a  few  of  the  most  important  ])oints  connected 
therewith. 

First  of  all  the  drag  shoidd  be  made  of  light  ma- 
terial, preferably  cedar  or  pine,  so  that  it  can  be  easily 
drawn  by  one  team  of  horses,  and  frequently.  Re- 
member that  the  drag  is  not  blessed  w  ith  brains,  and 
if  these  are  not  possessed  by  the  operator  one  can 
hardly  expect  good  results.  Remember  also,  that  the 
road  drag  will  not  do  the  work  of  a  grader. 

Drag  the  surface  of  the  road  after  each  rain  storm, 
not  when  the  road  is  too  soft,  but  while  it  is  still 
moist.  The  man  in  charge  will  be  the  best  judge  as 
to  the  correct  time  to  use  it,  on  account  of  his  previous 
experience  of  the  dif¥erent  characters  of  the  soil.  The 
material  moved  by  the  drag,  in  planing  off  tops  of 
ridges  and  rough  places  should  be  smeared  in  a  thin, 
even  coat  over  the  surface,  fill  up  hollows  and  ruts, 
and  help  to  keep  a  good  crown. 

Do  not  attempt  to  move  more  earth  than  is  abso- 
lutely necessary.  The  driver  should  ride,  and  by  so 
doing  he  will  be  able,  after  a  little  practice,  to  mani- 
pulate the  drag  successfully  by  moving  his  position 
backwards  or  forwards. 

A  few  hours  of  labor  spent  at  the  right,  time  will 
r>ften  save  serious  destruction,  which  may  take  rnuch 
time  and  money  to  repair. 

Systematic  Maintenance  Necessary 
.Ml  railway  companies  adopt  a  strict  system  of  main- 
tenance to  take  care  of  their  roadbed,  bridges,  cul- 
verts, etc.,  and  as  they  have  proved  it  good  business 
to  them,  it  surely  will  apply  to  the  same  extent,  or 
even  more  so,  in  highway  work. 


There  are  several  methods  of  o])eration  which  could 
be  a(loi)ted  to  advantage,  one  of  which  I  might  men- 
tion : — In  case  a  township  has  not  entered  on  a  county 
road  system,  then  the  council  slu)uld  appoint  a  road 
superintendent,  who  must  be  an  experienced  and  re- 
sponsible man,  who  will  take  charge  of,  and  be  re- 
si)onsil)le  for,  the  upkeep  of  all  roads.  His  appoint- 
ment must  be  i)ermanent,  the  same  as  the  township 
clerk  and  treasurer. 

'The  roads  in  the  townshi])  should  be  divided  ofif  in- 
to sections  of  three  to  five  miles,  and  a  man  should 
be  engaged  for  the  season  to  take  care  of  each  of 
these  sections.  Often  farmers,  or  people  residing 
along  the  road,  will  be  willing  to  undertake  this  work. 
It  will  not  take  up  the  whole  of  a  man's  time,  and 
the  most  efficient  work  on  an  earth  road  should  be 
done  just  after  a  rainfall,  which  is  usually  a  time  when 
the  farmer  is  less  able  to  work  to  advantage  on-  his 
farm,  and  when  he  can  often  more  easily  spare  a  team 
which  cotdd  operate  the  log  drag,  or  do  any  necessary 
grading  required. 

These  section  men  should  be  provided  with  rakes, 
shovels,  axes,  picks,  wheelbarrows,  bush  scythes,  tool 
box,  and  last,  but  not  least,  a  road  drag. 

Duties  of  Section  Men 

'The  duties  of  the  men  will  be  tt)  restore  the  proper 
shape  over  the  grade,  give  the  surface  a  good  floating, 
so  as  to  keep  it  smooth,  and  not  allow  any  ruts  or 
rough  places  to  form.  This  can  better  be  accomplished 
by  the  drag,  after  every  rainfall,  and  when  the  dirt  is 
about  the  consistency  of  putty.  Besides  this,  he  must 
fill  u\)  all  holes  with  the  same  kind  of  material  as  the 
existing  road  surface,  and  not  on  any  account  with 
gravel  or  stone.  The  men  will  be  expected  to  put  in 
one  or  two  days  each  month  on  the  repairs  to  cul- 
verts, bridges,  ditches  and  underdrainage.  They  must 
also  keep  down  the  brush  and  weeds,  trim  all  trees, 
break  through  the  snow  in  Avinter,  erect  snow  fences, 
and  in  general  keep  the  road  up  to  the  required  stand- 
ard of  the  road  superintendent  and  to  his  entire  satis- 
faction. 

It  will  be  difficult  to  arrange  a  detailed  set  of  re- 
(|uirements  necessary  for  the  maintenance  and  suitable 
for  every  section,  as  each  one  may  be  varied  consider- 
ably by  local  conditions. 

The  road  superintendent  will  have  sole  control  of 
the  section  men  with  regard  to  road  work.  He  will 
be  expected  to  visit  and  inspect  their  districts  periodic- 
ally and  thoroughly  study  conditions  together,  so  that 
he  will  be  in  a  position  to  advise  and  guide  the  coun- 
cil from  time  to  time. 

If  an  inexperienced  man  is  engaged  as  superin- 
tendent, too  much  must  not  be  expected  from  him 
for  the  first  year,  but,  as  in  all  businesses,  success  is 
largely  dependent  on  the  choice  of  a  capable  man  in 
charge. 

Superintendent  Should  Have  Full  Authority 

In  placing  responsibility  on  him  he  must  be  given 
full  authority  with  regard  to  hiring  or  discharging 
men  and  teams  ;  he  must  advise  the  council ;  the  council 
will  decide  the  work  to  be  done,  but  the  dt)ing  of  the 
work  will  be  entirely  in  his  hands. 

If  statute  labor  is  retained  in  the  townshij)  the 
jiathmasters  will  take  the  ])lace  of  the  sectii)n  man 
])reviously  mentioned. 

'The  road  su])erintendent  should  accpiaint  himself 
with  the  best  methods  of  constructing  and  maintain- 
ing all  classes  of  road  and  should  know  how  to  oper- 
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ate  all  graders,  crushers,  rollers  and  all  other  road- 
building  machinery  so  that  if  at  any  time  he  is  called 
upon  to  improve  the  earth  or  clay  road  surface  he 
will  be  in  a  position  to  undertake  the  work. 

He  shall  be  required  to  keep  an  accurate  record 
of  all  the  men  employed  and  work  done,  so  as  to  be 
able  to  furnish  the  council  whenever  required  with  pay- 
sheets,  accounts,  and  vouchers,  and  be  in  such  a  posi- 
tion as  to  be  able  to  show  in  detail  the  character,  loca- 
tion and  cost  of  each  separate  piece  of  work  under- 
taken, whether  for  grading,  ditching,  tiling,  dragging, 
culverts,  or  other  work  connected  with  the  care  of  a 
road. 

Discussion  on  "Maintaining  Earth  and  Clay  Roads" 

The  maintenance  of  earth  and  clay  roads  was  all- 
important,  according  to  the  Deputy  Minister,  Mr. 
McLean,  inasmuch  as  this  type  of  road  formed  the 
greater  part  of  Ontario's  highway  system.  He  pre- 
ferred the  grading  machines  to  the  log  drags,  although 
the  latter  were  of  the  greatest  benefit  in  keeping  an 
earth  or  clay  road  in  shape.  In  using  the  log  drag,  the 
condition  of  the  road  had  much  to  do  with  the  re- 


sult. If  the  roads  were  too  wet  or  too  dry,  good  re- 
sults could  hardly  be  expected,  but  his  investigations 
seemed  to  indicate  that  the  log  drag  proved  most 
efficacious  if  the  road  were  dragged  during  a  rain  or 
immediately  after,  when  the  surface  was  covered  with 
a  kind  of  grouty  or  putty-like  crust. 

Mr.  lAlullen,  of  Essex  County,  said  that  the  drag- 
was  a  very  common  implement  in  his  county,  since 
the  roads  down  his  way  were  largely  of  clay. 

A  new  and  very  useful  device  was  described  by 
Mr.  Wheelock,  of  Peel  County.  This  was  a  home- 
made concrete  roller  to  roll  the  centre  comb,  that  re- 
sulted from  the  use  of  the  split  log  drag  on  earth  or 
clay  roads.  A  roller  of  this  kind,  made  in  the  steel 
shell  of  an  ordinary  steel  roller,  would  cost  from  $30 
to  $35  and  was  very  effectual  in  removing  this  comb, 
which  was  always  a  difficult  proposition.  The  ad- 
vantage of  this  type  of  roller  is  that  it  can  be  used 
when  and  where  a  steam  roller  is  impossible.  Mr. 
Wheelock  did  not  particularly  advise  the  use  of  the 
drag  on  gravel  roads.  In  some  cases  it  draws  the 
stone  which  ought  to  be  ke])t  embedded  in  the  siu'face 
to  carry  the  load  of  traftic. 
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(HE  first  problem  in  road 
construction  is  the  loca- 
tion and  gradient,  but  in 
connection  with  the  trav- 
surface  the  chief  factors 
are  the  drainage  and  the  foinida- 
tion.  Drainage  is  so  closely  al- 
lied to  foundations  that  it  is  diffi- 
cult to  speak  of  one  without  tak- 
ing the  other  into  consideration. 
Too  much  cannot  be  said  of  the 
importance  of  drainage.  It  is 
important  in  connection  with  any 
class  of  road  construction. 
The  drainage  of  roadways  is 
of  two  kinds,  viz.: — surface  and  svibsurface.  The  first 
l)rovides  for  the  speedy  removal  of  all  water  falling  on 
the  surface  of  the  road  ;  the  second  provides  for  the 
removal  of  the  underground  water  found  in  the  body 
of  the  road,  a  thorough  removal  of  which  is  of  the 
utmost  importance  and  essential  to  the  life  of  the  road 
surfacing. 

Underdrainage 

Subsurface,  or  underdrainage,  is  not  always  re- 
quired, but  in  seepy  ground  is  a  necessity ;  with  a  sub- 
soil of  a  sandy  or  gravelly  nature  underdrainage  is 
not  required.  On  the  other  hand,  a  clay  soil  which 
readily  retains  water  will  become  almost  impassable 
unless  properly  drained.  In  low  places  where  the 
water  settles  at  the  side  of  the  road,  keeping  the  sub- 
soil constantly  saturated,  subdrains  will  effect  a  marked 
improvement.  Springs  on  hillsides,  unless  led  from 
the  road  by  drains,  will  soften  the  soil  with  a  conse- 
quent failure  of  the  surface  at  these  ])oints.  Quick- 
sands have  absolutely  no  supporting  power,  but  if 
properly  miderdrained  tliey  may  serve  as  a  suital)le 
foundation. 

A  road  cannot  be  maintained  in  wet  ground.  Some- 
times blind  drains  will  carry  off  the  water.    At  other 


times  it  may  be  necessary  to  lay  longitudinal  or  trans- 
verse tile  drains.  Blind  drains  are  not  as  efficient  as 
tiling  on  account  of  their  liability  to  become  partially 
clogged  by  silt. 

Side  ditches,  if  properly  constructed,  often  will 
drain  a  damp  roadbed.  These  ditches  play  an  im- 
portant part  and  must  be  looked  after  at  all  times. 
Even  when  underdrainage  is  not  needed,  good  side 
ditches  are  always  required.  Ordinarily  they  need  not 
be  deep  ;  but,  if  possible,  should  have  a  broad,  fliaring 
side  toward  the  roadway.  The  outside  bank  should  be 
flat  enough  to  prevent  slipping.  When  the  road  is  in 
an  excavation,  ditches  should  be  provided  so  as  to 
prevent  the  water  from  running  down  the  centre  of 
the  road ;  the  steepest  grades  need  the  ditches  most. 
Where  grades  exceed  four  per  cent,  and  the  soil  is 
loose  and  sandy,  the  ditch  should  be  paved  with  cobble- 
stones or  field  stone  in  order  to  protect  the  shoulders 
from  wash.  These  gutters  can  also  be  used  to  ad- 
vantage at  intersecting  roads  where  tlicre  is  not  sufii- 
cient  headroom"  for  a  cuh  ert. 

Proper  Drainage  Most  Important 

As  a  rule,  the  ditches,  culverts,  and  the  roadside  in 
particular,  along  our  highways  do  not  receive  the  at- 
tention they  deserve.  Often  we  find  weeds  and  brush 
growing  along  our  main  roads,  blocking  the  flow  of 
water  and  preventing  it  from  escaping  quickly  to  the 
outlets,  and  besides,  their  existence  is  not  pleasing  to 
the  eye.  It  is  not  a  rare  occurrence  to  see  culverts  al- 
most wholly  blocked  with  weeds  and  silt,  thus  caus- 
ing unnecessary  flooding  and  damage.  It  is  admitted 
on  all  sides  that  drainage  is  of  the  utmost  importance 
to  all  roads  ;  such  being  the  case,  it  behoves  us  to  see 
tiiat  everything  is  done  to  keej)  the  highway  in  as 
l)erfect  a  condition  as  possible. 

In  providing  for  cross  drainage  only  permanent  ma- 
terial should  be  used,  for  the  failure'  of  a  cross  cul- 
vert will  not  only  block  the  drainage,  but  will  dam- 
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a^c  tho  r*>ad  surface  ami  may  cause  acciiU  nis.  (.  rcss 
culverts  are  requireil  to  distribute  the  water  to  natural 
chanucls  so  that  the  side  tlitches  do  not  carr\  too 
much  water.  While  the  cost  of  carryinfj  water  a\va\ 
from  the  side  ditches  often  seems  ])rohihiti\ o.  the  ex- 
pense is  alwavs  warranted  by  the  belter  ci >ii>tnution 
t.htaineil.  When  iinpossible  to  provide  complete  dram 
age  the  elevation  oi  the  suburade  should  be  at  least 
two  feet  above  his^h  water  level. 

The  main  object  in  nnderdraiuaye  is  to  lower  the 
water  level  in  tlie  soil;  in  other  words,  to  interce])l 
the  ground  water  before  it  reaches  and  sottens  the 
snb'^ratle 

Tile  Drains 

111  mau\  ca>e>  a  line  of  tile  on  one  side  ol  the  road 
will  be  siit^icient.  In  these  cases  the  tile  should 
be  placed  on  the  hii^h  side  of  the  road,  preferably  under 
the  ditch  where  the  j^reatesl  depth  can  be  obtained 
with  the  least  excavation,  and  where  the  water  is 
caught  as  it  flows  out  of  the  hill.  Stmietimes  a  sec- 
tion of  a  road  is  wet  because  of  a  spring,  or  ])crhaps 
the  road  is  muddy  because  of  a  stratum  which  bikings 
the  water  in  the'road  from  his/her  si'<'"'i<' :  either 
case,  the  source  of  supply  should  be  tai)ped  with  a 
line  t)f  tile  instead  of  trying  to  inipro\e  the  road  by 
piliiiij  up  earth. 

All  drains  should  be  carried  to  a  proper  outlet, 
either  to  a  culvert,  to  another  drain,  or  through  a  bank. 
When  the  drain  is  carried  through  a  bank  the  outlet 
end  sh.ndd  be  protected  by  a  masonry  or  concrete  wall 
which  extends  back  along  the  pipe  for  a  distance  of 
three  feet,  thus  preventing  the  water  from  under- 
mining the  pipe  at  this  point. 

There  are  places  along  a  road  where  the  water 
mav  be  turned  off  at  either  side,  such  places,  for  in- 
stance, as  a  fill  with  the  ground  sloping  away  from  the 
road  on  both  sides.  If  there  is  much  water  to  be 
turned  over  the  bank  it  will  be  necessary  to  protect  the 
bank  from  washing  out.  A  small  amount  of  water  run- 
ning down  high  banks  composed  of  sandy  soil  is  liable 
to  cause  grea't  damage,  for  the  small  gullies  made  by 
the  water  may  rapidly  extend  back  into  the  road  sur- 
face. The  bank  should  be  protected  by  sod,  or  a 
paved  channel  should  be  constructed  down  the  side 
r.f  the  bank  to  carry  the  water.  In  soils  where  there 
might  be  some  cpiestion  as  to  the  advisability  of  using 
a  gutter,  a  vitrified  pipe  or  a  wooden  trough  may  be 
constructed  down  the  side  of  the  bank. 

In  planning  the  drainage  for  a  road  improvement, 
it  is  well  to  make  as  few  changes  as  possible  from  the 
existing  scheme. 

After  drainage  is  secured,  the  important  points  in 
road  foundations  are  the  removal  all  vegetable  mat- 
ter and  the  building  of  a  uniform  foundation.  Drag- 
ging and  planing  the  subgrade  as  it  is  being  built  will 
prevent  the  waviness  of  surface  which  develops  occa- 
sionally after  the  completion  of  a  road. 

Foundations 

The  subject  of  foundations  will  be  considered  under 
two  heads,  viz.: — Natural  foundations  and  artificial 
foundations. 

With  the  exception  of  earth  roads,  the  construc- 
tion of  all  of  the  more  common  types  of  roads  might  be 
described  as  three  distinct  steps,  viz. : — the  construc- 
tion of  the  subgrade  or  natural  foundation,  the  con- 
struction of  an  artificial  foundation,  and  the  construc- 
tion of  the  w^earing  surface.  Therefore,  the  lower 
courses  of  either  a  macadam  or  a  gravel  road  might 
be  considered  as  types  of  artificial  foundations. 


.\n\  subsoil  will  generally  be  improved  by  rolling 
and  such  a  process  will  show  up  weak  spots  that 
should  be  replaced  with  other  material.  As  a  rule,  the 
subgrade  does  not  receive  the  attention  it  should  in 
conslnulion.  It  cannot  be  too  carefully  prepared.  It 
slionld  \)c  thoroughly  drained  and  compacted,  soft 
material  removed  and  fills  allowed  to  settle  before  the 
foundation,  which  is  tor  carry  the  wearing  surface,  is 
laid.  ft  is  the  subgrade  that  carries  the  load  and 
resists  the  blows  of  heavy  traffic.  The  real  foundation 
of  a  road  is  the  earth  sul)grade,  and  it  develops  its 
greatest  bearing  power  wdien  dry. 

A  natural  foundation  is  one  where  the  surfacing 
material  is  laid  directly  upon  the  subgrade.  Gravel  or 
a  sandy  loam  when  pro])erly  prepared  makes  a  suit- 
able foundation  for  macadam  or  concrete. 

Before  concrete  is  laid  as  a  surfacing  or  a  founda- 
tion on  an  earth  surface,  a  layer  of  cinders,  gravel  or 
crushed  stone  as  a  cushion  should  be  spread  to  keep 
the  moisture  away  from  the  base  of  the  surfacing. 
This  construction  would  lessen  the  number  of  cracks  in 
the  concrete  surface.  When  gravel  is  used  as  a  sub- 
base  for  concrete  surfacing  it  should  be  absolutely  free 
from  clay  or  loam,  and  rather  sandy. 

Foundations  for  Gravel  Roads 

Surfacing  with  gravel  constitutes  a  large  portion 
of  rural  road  work  and  a  great  deal  of  money  is  wasted 
in  not  properly  .preparing  the  foundation  for  this  sur- 
facing. Common  practice  is  to  place  gravel  to  a  depth 
of  from  6  to  8  inches  on  clay  soil,  frequently  on  a 
newly  shaped  roadbed.  Until  compacted  the  coat  of 
gravel  serves  as  a  sponge,  holding  the  water  until  the 
subgrade  is  softened,  thereby  allowing  the  material  to 
be  cut  through  and  much  gravel  lost,  with  a  conse- 
quent rutted  and  uneven  condition  of  the  surface. 

Foundations  for  gravelling  should  be  firm  and  hard, 
and  on  new  work  this  may  be  accomplished  by  forming 
a  crust  with  a  mixture  of  2  or  3  inches  of  sand  and 
gravel  with  clay  subsoil,  rolled  to  a  smooth  surface, 
on  a  sand  subsoil  it  is  equally  necessary  to  have  a 
foundation  to  prevent  loss  of  gravel,  and  in  such  cases 
clay  mixture  is  required. 

Most  gravel  contains  a  proportion  of  silt  or  loam 
sufficient  to  draw  moisture  so  that  the  frost  will  work 
into  it  and,  of  course,  when  the  friDst  thaws,  it  leaves 
the  material  porous,  spongy  and  wet.  This  condition 
is  made  worse  by  the  traffic,  which  tends  to  puddle 
the  surface,  drawing  the  moisture  from  below.  Such 
a  result  may  not  be  serious  if  the  road  is  of  gravel 
or  waterbound  macadam,  for  such  can  be  easily  and 
cheaply  re])aired,  but  if  the  surface  is  bituminous  it 
may  be  ruined.  It  should  be  borne  in  mind  that  a 
road  may  stand  up  two  or  three  years  over  a  poor  sub- 
base  with  little  apparent  trouble,  but  go  to  pieces  the 
third  or  fourth  year.  This  fact  has  caused  a  great  deal 
of  trouble,  f(ir  the  inexperienced  man,  finding-  that  a 
road  stands  all  right  the  first  year  assumes  it  will  con- 
tinue to  do  so,  and  proceeds  with  the  same  type  of 
construction  under  similar  conditions  until  the  first 
fails  and  the  whole  road  is  ruined. 

Artificial  Foundations 

Among  the  artificial  foundations  which  are  suit- 
able to  meet  the  traffic  requirements,  are  concrete, 
surfacing  to  meet  the  traffic  requirements,  are  concrete, 
rubble,  telford,  brokeii  stone  or  gravel.  The  character 
of  the  fou)i(lation  to  use  depends  on  the  volume  of 
traffic  ;  the  type  of  surfacing  to  be  placed  thereon  -and 
the  natural  soil  conditions. 

A  gravel  foundation    should    be    thicker    than  a 
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crushed  stone  foundation,  as  the  fragments  do  not 
interlock  as  firmly  as  crushed  stone.  The  choice  be- 
tAveen  a  gravel  or  a  crushed  stone  foundation  rests  en- 
tirely on  the  relative  cost. 

When  crushed  stone  is  used  as  a  foundation  the 
size  of  stone  should  be  2%  to  3}i  inches,  but  where 
local  stone  is  used  the  size  may  be  from  one  to  3^ 
inches,  in  order  to  take  up  the  total  output  of  the 
crusher.  Crushed  stone  must  never  be  laid  on  a  soft 
subgrade.  The  distributing  power  of  this  course  de- 
pends largely  on  the  stone  fragments  being  firmly  in- 
terlocked ;  if  the  stone  is  placed  on  a  soft  subgrade  and 
rolled,  the  earth  will  squeeze  up  between  the  fragments 
and  separate  them.  The  course  should  be  rolled  until 
no  movement  is  vmder  the  roller. 

One  of  McAdam's  theories  was  that  no  stone  larger 
than  two  inches  should  be  used  in  a  road.  But  experi- 
ence has  shown  that  this  size  of  stone  is  unsatisfactory 
for  foundations  and  is  only  suitable  for  surfacing.  With 
crushed  stone  the  vmits  are  so  small  they  have  little 
bearing,  and  as  they  have  no  cohesion  when  wet,  sink 
readily.  It  should  also  be  borne  in  mind  that  the  cost 
of  crushed  stone  is  greater  than  the  larger  size  stone. 

The  V-drain  Foundation 

A  type  of  foundatit)n  used  to  a  great  extent  in  the 
United  States  is  the  V-drain.  A  V-dfain,  so  called  be- 
cause it  is  really  the  shape  of  a  flattened  "V,"  is  con- 
structed by  excavating  the  roadway  for  its  full  width, 
from  4  to  8  inches  deep  at  the  sides  and  from  12  to  18 
inches  deep  at  the  centre.  This  excavation  is  filled 
with  stones  not  over  8  inches  in  size.  The  larger  stones 
are  placed  at  the  bottom  of  the  trench  and  the  smaller 
stones  at  the  top.  This  V-drain  is  a  combination  of 
foundation  and  drain,  the  water  flows  in  a  channel  in 
the  centre  of  the  road,  whence  it  is  led  of¥  by  bleeders 
to  proper  outlets.  A  V-drain  should  only  be  used 
where  the  road  lies  over  a  wet  or  heavy  soil. 

The  objection  to  the  V-drains  is  that  owing  to 
the  extra  depth  of  stone  in  the  centre  of  the  road,  the 
frost  action  is  not  as  great  at  that  point  as  at  the  edges, 
where  the  stone  is  lighter,  and  a  considerable  distortion 
is  occasioned  in  the  road  surface  when  frost  sets  in. 

l""ield  stone  or  flat  rubble  stone  are  sometimes  sub- 
stituted for  the  V-drain  foundation.  When  flat  stones 
are  used,  they  are  laid  on  the  subgrade  on  their  broad- 
est face  and  small  stones  thrown  on  the  surface  to 
fill  the  crevices,  and  the  whole  is  rolled  until  hard  and 
firm.  This  type  of  foundation  has  given  satisfactory 
results  and  is  much  cheai)er  than  the  Telford  founda- 
tion. If  a  bitumin(nis  surface  is  to  be  placed  on  this 
foundation,  a  layer  of  clean  sand  should  be  spread  over 
the  surface  of  the  foundation,  so  as  to  fill  the  voids ; 
this  is  rolled  without  wetting  and  any  surplus  material 
swept  ofi^.  The  sand  is  only  used  to  prevent  loss  of 
bituminous  material,  and  is  not  an  essential  j^art  of 
the  foundation.  Bleeders  are  used,  where  necessary,  to 
drain  the  water  from  the  foundation. 

The  Telford  Foundation 

The  'I'elford  foundation  as  a  base  for  macadam  sur- 
facing is  well  known.  Properly  laid,  the  sup])orting 
value  and  stability  of  such  a  foundation  is  high  and 
in  many  cases  its  use  has  been  economical.  On  the 
other  hand  the  development  of  traffic  conditions  has 
resulted  in  such  severe  strains  on  these  foundations 
that  they  have  failed.  Probably  most  of  the  failures 
are  due  to  unevenness  of  surface  obtained,  and  a  con- 
sequent lack  of  unift)rmity  in  the  thickness  of  the  sur- 
facing.   A  Telford  foundation  whicii  has  been  used 


as  a  base  for  a  water-bound  macadam  surface,  from 
which  the  macadam  has  been  worn  of¥  makes  almost 
an  ideal  foundation,  when  brought  to  a  true  surface, 
upon  which  to  lay  a  bituminous  surface  ;  provided  that 
the  stones  have  been  originally  set  on  a  pro])er  sub- 
grade. 

When  roads  are  constructed  with  a  view  to  utiliz- 
ing in  the  fuKu-e  such  construction  as  a  foundation  for 
some  form  of  surfacing,  the  Telford  method  of  con- 
struction is  one  that  should  be  considered.  The  quality 
of  the  material,  used  as  a  foundation,  need  not  be  as 
good  as  that  on  the  surface,  since  it  will  not  be  sub- 
jected to  the  wear  of  the  trafiic.  Artificial  foundations 
constructed  with  stone  aid  the  drainage,  besides  direct- 
ly improving  the  bearing  power  of  the  soil. 

Concrete  Foundation 

Concrete,  apparently  the  highest  type  of  artificial 
foundation,  has  become  an  approved  foundation  for 
any  block  or  asphaltic  concrete  pavement,  and  is  used 
chiefly  on  city  .streets.  The  necessity  of  using  a  cush- 
ion on  the  concrete  foundation  is  a  matter  about  which 
opinions  difl^er. 

The  foundations  for  higher  types  of  road  surfac- 
ing', such  as  l)ituminous  and  concrete,  require  perhajis 
even  more  attention  than  for  gravel  or  macadam  roads. 
The  material  must  not  only  be  firm,  with  adequate 
provision  for  drainage,  but  the  sub-grade  must  be  thor- 
oughly drained  out  before  the  surfacing  is  placed. 
Most  of  the  cracking  and  failure  of  concrete  roads  has 
been  due  to  moisture  in  the  sub-grade  at  the  time  frost 
sets  in. 

Foundation  for  Macadam  Road 

An  economical  design  of  foundation  for  macadam 
roads  may  be  summarized  as  follows : 

For  moderate  traffic  use  pit  run  gravel,  local  gravel 
if  available,  varying  the  depth  to  suit  the  soil.  If 
gravel  is  not  available,  use  crushed  stone  for  ordinary 
soils  and  field  stone  for  bad  foundations.  The  econ- 
omy in  tlie  design  of  macadam  roads  is  greatly  in- 
creased by  utilizing  local  material,  preferably  un- 
crushed,  to  its  fullest  extent.  If  the  supply  of  local 
material  is  limited  it  should  be  used  for  as  much  of 
the  road  as  possible,  and  advantage  should  be  taken 
of  the  dift'erent  local  supplies  l)y  changing  the  design 
to  allow  their  use  with  short  hauls. 

In  planning  the  construction  of  a  new  road  it  is 
wise  to  go  over  the  road  in  the  spring,  when  the  frost 
is  coming  out  anxl  notice  the  bad  spots,  the  spots  that 
heave,  and  then  when  you  build  your  road  you  can 
take  these  spots  and  provide  some  method  for  taking- 
care  of  the  ground  water.  If  not,  then  in  the  suunner 
the  road  is  as  hard  as  any  other  part. 

The  stability,  permanence,  and  the  maintenance  of 
any  road  depends  upon  its  foundation.  If  the  founda- 
tion is  weak,  the  surface  will  quickly  settle  nne<|ually, 
forming  depressions  and  ruts. 

Essentials  of  a  Good  Foundation 

The  essentials  necessary  to  the  forming  of  a  good 
foundation  are: — 

(1 )  The  drainage  of  the  subsoil  wherever  necessary. 

(2)  The  entire  removal  of  all  vegetalile  matter. 

(3)  The  thorough  C(nn])acling  of  (he  natural  soil 
by  rolling. 

(4)  The  placing  on  the  natural  soil  so  compacted  of 
a  sufficient  thickness  of  an  impervious  material,  which 
will  effectually  cut  off  all  communication  between  the 
soil  and  the  bottom  of  the  surfacing. 
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\\  1  1  to  llu-  !4ri.\vini; 
xohinic  I'l  tralVu-  cuir 
lii_i;li\va>s  and  llu-  in- 
orcasinti  si)i.'0(l  <il  \cln- 
ik's  the  roads  that  were  once 
liuilt  for  the  slow  nio\  ini;  horse 
iratVie  arc  new  ade(|uate  for 
the  fast  iiu'\ini;  niotor  traffic. 
\mI  i.nh  is  the  character  of  the 
Iliad  -urface  itself  iiot  adeciuate 
1)111  the  aligiiineiU  and  grades  are 
receiving  more  attention  now 
than  they  did  twenty  years  ago. 
Because  We  are  still  using  the 
roads  w  ith  stee])  grades,  crooked 
alignment,  and  in  some  places  narrow  roadbed,  many 
accidents  occur  where  .i  few  years  ago  an  accident  of 
the  same  nature  was  unheard  of.  and  we  must  begni  to 
correct  these  defects  or  accidents  will  hicrease  as 
steadily  as  the  use  of  l!ie  motor  vehicle  is  increasing. 

Besides  the  accidents  that  occur  from  the  above 
causes,  the  most  serious  and  common  kind  are  those 
which  happen  at  level  railway  crossings,  and  their  pre- 
vention is  becoming  a  very  important  matter. 

Since  the  motor  vehicle  has  become  so  universally 
used  the  tendency  ha>  been  for  the  city  dweller  to 
live  somewhere  in  the  suburbs  and  go  back  and  forth 
to  his  office  in  his  car.  This  has  increased  the  traffic 
( m  streets  that  the  railways  are  bound  to  cross,  and 
automatically  increases  the  dangers  of  level  crossings. 
Motor  traffic  in  the  suburban  areas  is  very  heavy  be- 
tween the  hours  of  7.30  and  9  a.m.,  and  5  and  6.30  p.m. 

On  the  other  hand,  the  man  who  lived  in  the  coun- 
try a  few  years  ago,  used  only  the  roads  that  took  him 
to'  his  post  office,  to  church,  and  to  his  market  place 
and  shipping  point.  Ten  miles  was  an  average  radius 
for  any  farmer  and  he  generally  knew  the  dangerous 
crossings,  and  about  the  time  any  fast  train  would  be 
crossing  them  ;  the  result  l)cing  that  there  were  very 
few  accidents. 

But  the  motor  vehicle  has  changed  these  condi- 
tions entirely.  Motorists  are  continually  going,  into 
new  country,  railway  crossings  are  encountered  every- 
where, and  sometimes  when  they  are  least  expected. 
Generally  a  car  carries  from  four  to  five  people  who 
must  depend  upon  the  judgment  of  the  man  at  the 
wheel.  He  cannot  therefore  afford  to  be  careless,  be- 
cause any  accident  is  bound  to  injure  more  people  than 
the  driver,  and  it  does  not  seem  fair  that  people  should 
be  exposed  to  danger  by  a  man  who  tries  to  be  too 
"smart"  or  careless.  Crossings  should  therefore  be 
made  as  nearly  as  possible  "fool  proof." 

There  are  many  different  methods  of  protecting  a 
railway  crossing.  There  is  the  overhead  crossing,  the 
subway,  the  gates,  the  watchman,  the  electric  bell,  and 
the  "danger"  sign  post. 

The  Subway  Crossing 

Let  us  first  consider  the  subway.  This  measure  of 
protection  is  undoubtedly  the  best  one  of  all,  but  the 
cost  of  its  construction,  except  in  thickly  settled  dis- 
tricts, almost  makes  it  prohibitive.  It  may  cost  any- 
where from  thirty  thousand  to  one  hundred  and  fifty 


tiiousand  dollars  to  construct  one  subway,  and  as  the 
crossings  in  Ontario  are  many,  any  undertaking  to  sep- 
arate all  crossings  would  bankrujit  the  province. 

There  arc  subways  already  built  in  Ontario  that 
are  so  constructed  that  they  are  now  a  menace  to  the 
travelling'  pu1)lic.  The  centre  line  of  the  subway  was 
generally  built  at  right  angles  to  the  line  of  the  rail- 
way instead  of  being  parallel  with  the  centre  line  of 
the  highway.  The  result  is  a  bad  turn  at  the  entrance 
and  exit  of  the  subway  and  the  view  along  the  high- 
way is  so  obstructed  as  to  make  a  serious  accident 
possible. 

This  trouble  can  now  be  largely  done  away  with 
as  the  plans  for  each  proposed  subway  must  be  sub- 
mitted to  the  Dominion  Railway  Board  or  the  Ontario 
Railway  &  Municipal  Board,  by  whom  local  conditions 
are  thoroughly  investigated. 

Gates  and  Watchmen 

The  next  best  way  of  protecting  a  crossing  is  by 
means  of  gates.  These  can  be  operated  at  about  $800 
per  year,  and  have  been  in  use  for  many  years,  but 
they  are  defective  because  people  often  run  under 
them  and  the  bars  have  been  broken  man}-  times  by 
vehicles  running  into  them. 

Watchmen  have  also  been  used  for  a  long  time  as 
a  means  of  protection  to  the  public  at  crossings,  but 
should  a  crowd  or  a  reckless  motor  driver  or  aii  un- 
ruly horse  wish  to  cross  the  tracks,  he  is  powerless 
to  prevent  them.  The  watchman  is  as  a  rule  never 
dressed  any  differently  from  the  ordinary  person,  and 
there  are  times  when  it  is  difficult  to  distinguish  him. 
A  great  help  in  this  regard  would  be  to  dress  him  in 
some  kind  of  distinctive  clothes  and  have  a  uniform 
standard  of  signals  that  everyone  would  understand, 
and  if  it  be  found  possible,  give  him  the  power  of  a 
constable,  so  that  he  could  arrest  anyone  who  dis- 
obeyed him  or  the  law. 

Bells  and  Danger  Signs 

The  electric  bell  is  used  to  a  great  extent  on  coun- 
try railway  crossings,  and  it  has  proven  to  be  a  very 
good  warning  signal.  They,  however,  have  been 
known  to  get  out  of  order  and  ring  for  days  before 
they  are  repaired,  the  result  being  that  travellers 
would  come  up  to  the  crossing,  wait  for  a  while  and 
then,  when  no  train  would  come,  cross  over.  Anvone 
fooled  that  way  is  naturally  apt  to  disregard  them  en- 
tirely. 

Lastly,  we  have  the  sign  bf  "danger."  These  are 
placed  by  all  railways  on  the  right-of-way  at  the  cross- 
ing. If  a  driver  should  come  around  a  corner  or  any 
obstruction  that  would  be  near  the  crossing  suddenly, 
he  may  be  too  close  to  stop  and  the  sign  at  the  cross- 
ing is  naturally  of  little  use.  It  would  be  much  bet- 
ter if  all  danger  signs  were  placed  about  400  feet  from 
the  crossing  and  were  so  placed  that  they  would  be 
readily  seen.  They  should  be  painted  white  so  that 
they  have  the  best  chance  of  being  seen  at  night. 

The  manner  in  which  subdivisions  have  been  laid 
out  in  parcels  of  land  that  are  cut  by  a  railroad  has 
been  the  cause  of  much  expense  to  railways  and  muni- 
cipalities when  these  lands  are  built  upon.  Survevors 
paid  little  attention  to  the  number  of  crossings  that 
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would  be  necessary  in  the  event  of  the  growth  of  the 
town.  According-  to  their  surveys  a  crossing  is  neces- 
sary where  each  street  on  the  plan  crosses  the  tracks, 
but  had  they  allowed  for  a  narrow  street  paralleling 
the  railway  on  each  side  of  the  track,  subways  would 
be  built  or  gates  put  up  at  proper  intervals  so  that 
there  would  be  the  minimum  number  of  crossings  to 
serve  the  maximum  number  of  people.  This  gives  the 
driver  of  the  engine  a  chance;  he  can  be  more  careful 
at  the  crossings  and  still  make  better  time.  The  num- 
ber of  subways,  gates  or  watchmen  would  be  reduced 
and  likewise  the  cost  of  maintaining  them  would  be 
lowered.  The  Dominion  Railway  Act  requires  that 
all  approaches  to  railway  crossings  should  not  have  a 
greater  grade  than  five  per  cent.  It  is  because  of  steep 
approaches  that  a  car  sometimes  stalls  on  the  cross- 
ings and  makes  an  accident  possible. 

There  is  little  doubt  that  carelessness  on  the  part  of 
jjedestrians  and  drivers  of  vehicles  is  the  great  cause 
for  many  accidents,  and  if  people  can  be  taught  to  be 
careful,  the  number  of  accidents  will  be  considerably 
reduced.  The  Ontario  Safety  League,  and  the  Ontario 
Motor  League,  with  the  aid  of  the  government  and  the 
railways,  are  doing  a  great  work  along  the  line  of  edu- 
cating people  to  be  careful,  and  we  can  all  do  mission- 
ary work  along  these  lines.  The  phrases  "Safety 
First,"  and  "Stop,  Look  and  Listen,"  are  commonly 
used  now.  But  how  many  peo])le  heed  the  latter 
phrase  at  a  railway  crossing?  Very  few  people  stop 
and  look,  some  slow  up  and  look,  some  just  look  one 
way  and  others  never  slow  up  or  look  at  all :  they 
simply  take  a  chance. 

Data  on  Grade  Crossing  Accidents 

In  an  article  entitled :  "Accidents  at  Grade  Cross- 
ings," written  by  IMr.  Alex.  Gordon,  a  commissioner 
of  the  State  Railroad  Commission  of  California,  there 
are  some  very  interesting  facts  with  regard  to  the 
carelessness  of  the  travelling  public.  He  says  that : 
"The  Southern  Pacific  Railway  Company  recently 
made  test  observations  at  thirty-four  crossings.  They 
observed  over  17,000  motor  vehicle  drivers  and  found 
that  69.5  per  cent,  looked  neither  way'  before  cross- 
ing the  tracks,  2.7  ])er  cent,  looked  in  one  direction 
only  and  but  27.8  per  cent,  looked  both  ways ;  9.3  per 
cent.,  or  the  incredible  number  of  3,300  drivers,  ran  over 
crossings  at  a  reckless  rate  of  speed.  Only  35  drivers,  or 
two-tenths  of  one  per  cent.,  stopped  their  machines 
before  crossing  the  tracks. 

4,900  drivers  of  teams  were  observed,  39.4  [)cv  cent, 
of  whom  looked  in  neither  direction,  8.6  per  cent, 
looked  one  way  only,  and  52  per  cent,  looked  in  both 
directions.  Of  6,300  pedestrians  observed,  49.1  per 
cent.,  or  practically  one-half  of  the  total,  looked  neither 
way;  15  per  cent,  looked  in  one  direction  only,  and 
35.9  per  cent,  looked  both  up  and  down  the  track.  The 
same  company  has  tabulated  the  accidents  on  grade 
crossings  which  have  happened  during  tHe  last  five 
and  one-half  years  in  an  attempt  to  secure  the  reasons 
for  these  accidents,  with  the  following  results: 

Killed  Injured 
Per  cent.  Per  cent. 

Ignored  train  and  its  warning  .' .        ;^5.o  371 

I.tjnorcd  train  and  its  warning,'  and  warn- 
ing of  crossing  l)ell,  automatic  and  hu- 
man  flagman,   and  warnings   of  otlier 

persons   |.,^  ^2,. 

Ran  into  side  of  train   K)  1  i<;-.( 


Stalled  on  track   7-8  4.2 

Tried  to  beat  train  to  crossing   10.0  9.3 

Other  causes   17.3  21. .5 


100.00  100.00 

This  company,  dtiring  tAVO  years,  had  525  cross- 
ing gates  broken  by  vehicles  which  drove  into  them 
when  they  were  down. 

In  the  United'  States  during  the  year  ending  June 
30th,  1916,  there  were  1,310  people  killed  and  3,184 
injin-ed'on  highway  grade  crossings  of  railways. 

On  the  Central  Railway  of  Georgia,  78,275  drivers 
of  motor  cars,  motor  cycles  and  horse  drawn  vehicles 
were  observed  at  railway  crossings,  and  of  these  59,700 
did  not  look  in  either  way  before  starting  across  the 
railway,  or  in  other  words,  about  75  per  cent,  took  no 
])recautions  whatever,  even  though  they  were  ap- 
proaching the  danger  zone  of  the  railway. 

Warnings  Disregarded 

Nor  do  accidents  always  occur  at  dangerous  cross- 
ings. At  Thamesville,  Ontario,  last  year,  at  the  Grand 
Trunk  Railway  crossing,  three  people  who  were  driv- 
ing in  an  automobile  were  killed.  The  crossing  was 
ecjuipped  with  an  electric  bell,  there  was  a  red  warn- 
ing light  designed  to  show  the  approach  of  a  train,  and 
fifty  feet  from  the  crossing  there  was  a  clear  view 
of  the  track  for  two  miles. 

In  order  to  make  people  more  careful  a  law  in 
I'aris,  France,  was  enacted  which  made  it  possible  to 
arrest  any  pedestrian  who  was  hit  by  a  moving  ve- 
hicle between  street  intersections.  This  resulted  in 
the  reduction  of  accidents  by  fifty  per  cent.  On  the 
other  hand,  any  driver  who  was  found  guilty  of  break- 
ing the  traf^c  regulations  had  his  license  cancelled. 
The  people  soon  learned  that  the  proper  place  to  cross 
a  street  was  at  an  intersection  where  the  vehicular  and 
foot  traffic  was  regulated  by  a  police  officer. 

As  was  mentioned  at  the  beginning  of  this  paper, 
there  are  many  other  features  of  our  highways  that 
take  their  toll  in  accidents.  The  narrow  road  with  the 
high  crown  that  compels  motorists  to  stick  right  on 
the  top  and  makes  the  man  with  the  horse  move  well 
of¥  or  lose  control  of  him,  has  caused  more  than  one 
casualty.  Besides  the  harm  done  to  the  road  by  con- 
tinuous travelling  in  the  same  rut,  the  road  with  too 
steep  a  crown  is  dangerous.  If  it  happens  to  be  wet 
and  slippery  the  motorist,  believing  that  it  might  be 
difficult  to  get  back  on  the  road,  or  fearing  he  would 
slide  into  the  ditch,  does  not  care  to  turn'  out.  If  it 
is  a  man  Avith  a  load  of  hay  there  is  a  possibility  of  it 
overturning  when  he  pulls  out  on  the  steep  si<lc. 

The  width  of  road  is  pretty  well  governed  by  the 
traffic  it  has  to  withstand.  It  should  have  a  crown  that 
would  shed  the  water,  and  yet  be  wide  enough  so  that 
traffic  would  be  diffused  over  the  whole  surface.  It 
should  always  be  borne  in  mind  when  contemplating 
construction,  that  immediately  a  road  is  built  traffic 
will  increase,  and  the  type  of  road  should  be  designed 
with  this  increase  of  traffic  in  view. 

The  steep,  narrow  road  on  a  hill  with  a  sharp  turn 
at  the  bottom,  is  anc^ther  source  of  danger,  and  makes 
many  anxious  moments  for  the  driver  of  a  heavv  load 
or  a  motor  \ehicle.  Sometimes  the  brake  refuses  to 
set  and  he  is  going  so  fast  thai  he  cannot  make  the 
liu-n  at  bottom,  and  plunges  licadlong  through  the 
llinisy  railing,  .causing  destrticlion  to  the  car  and  cer- 
tainly injury  to  its  occupants.    A  dangerous  condition 
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like  this  can  generally  be'averted  by  a  change  in  the 
Kx'atinn  t>f  tht  approach  to  the  bridge  or  of  the  bridge 
site  itself ;  perhajjs  a  longer,  easier  grade  could  be 
found,  or  by  raising  the  bridge  the  a])i)roach  to  it  could 
be  rendered  less  liable  to  cause  a  serious  accident. 

Owing  to  the  nature  of  our  early  surveys  there  arc 
many  jogs  and  sharp  turns  on  i>ur  roads.  In  one 
county  there  are  turns  greater  than  90  degrees.  It 
i»as  caused  this  county  no  small  amount  to  make  those 
turns  safe  antl  still  kee|)  within  the  road  allowance, 
'["his  was  ilone  l\v  raising  the  outside  of  the  road  by 
the  addition  of  more  stone,  whieli  enables  the  driv^cr 
"f  a  car  to  make  the  turn  without  a  chance  of  an  acci- 
dent. .\n  improvement  on  this  is  to  lengtlien  the  curve 
l>v  using  a  i)iece  of  land  adjoining. 

The  grade  of  the  steep  hills  could  be  reduced  and 
the  sharp  turns  eased  if  the  owner  of  the  adjoining 
land  could  be  brought  to  see  the  great  bcnciit  he  would 
confer  on  the  travelling  ])ul)lic,  and  the  words  of  com- 
mendation he  would  bring  from  everyone  if  lie  would 
consent  to  sell  it  at  a  reasonable  figure. 

All  narrow  fills,  approaches  .to  bridges  and  deep 
ilitches.  should  be  protected  by  a  good  strong  guard 
rail.  The  deep  ditches  in  the  clay  sections  of  Essex 
and  Kent  counties  are  very  dangerous.  When  the  clay 
road  surface  is  wet  it  becomes  so  slippery  that  to  turn 
out  in  some  of  the  narrow  places  is  a  very  hazardous 
undertaking.  These  roads  should  be  surfaced  with 
any  m.aterial  that  would  reduce  the  slipperiness,  and 
a  guard  rail  should  be  built  at  the  edge  of  the  ditch. 
Many  (»f  the  ditches  were  dug  years  ago  when  the 
traffic  was  not  as  it  is  at  i)reseiil.   They  were  put  with- 


in tiie  road  allowance  when  they  should  have  been  dug 
in  the  adjoining  field.  From  now  on  it  is  going  to  cost 
stimething  to  render  them  safe. 

Warning  notices  of  steep  hills,  sharp  turns,  and 
railway  crossings  should  be  erected  at  proper  distances 
from  them.  It  would  be  advisable  to  have  these  signs 
standard  in  fornf  and  placed  in  the  most  conspicuous 
position. 

The  Ontario  Motor  League  have  done  something 
in  this  regard,  but  their  signs  are  often  stuck  up  on 
telegraph  posts,  and  in  places  where  they  are  not  al- 
ways readily  seen.  Those  signs  are  a  great  help  on 
the  main  travelled  roads,  but  the  motor  car  is  now 
found  in  the  most  remote  districts,  and  it  is  there 
where  the  dangerous  roads  are,  and  where  signs  de- 
noting danger  are  badly  needed. 

Another  matter  that  is  giving  some  concern  to  the 
county  road  superintendents  and  motorists  is  the  erec- 
tion of  rural  mail  box  posts  too  near  to  the  travelled 
road.  It  makes  it  difficult  to  grade  properly  and  they 
arc  sometimes  so  close  to  the  road  as  to  be  a  menace 
to  the  safety  of  the  travelling  public. 

in  conclusion  we  should  all  remember  that  care- 
lessness is  the  cause  of  a  great  percentage  of  accidents. 
Education  along  these  lines,  although  seemingly  slow, 
is  achieving  results  ;  and  everyone  present  should  bear 
in  mind  that  "an  ounce  of  prevention  is  worth  a  pound 
of  cure,"  and  we  should  do  all  in  our  power  to  reduce 
the  number  of  accidents  that  are  taking  the  lives  of 
our  citizens,  when  human  lives  have  more  value  to 
the  country  than  they  ever  had  before. 


Repairing  Gravel  and  Stone  Roads 


By  R.  M.  Smith,  B.  Sc. 
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11  I'".    sul)jcet  "Repairing 
'  ira\  el  and  .Stone  Roads" 
has  l)een  considered  in  a 
clear   and   fairly  brcjad 
manner    at    many  conferences 
previous   to   this.     The  writer 
simj)lv  desires  to  introduce  the 
subject    again    tliat  discussion 
may  follow  and  new  and  inter- 
esting points  may  be  brought 
forward  by  the  road  superinten- 
dents and  engineers  present. 

\A'e  have  all  classes  of  roads, 
and,  as  many  as  they  are,  they 
all  need  repair.  The  concrete, 
the  asphalt,  the  brick,  the  wood  block,  have  become 
fairly  well  standardized  in  their  method,  most  muni- 
cipalities operating  along  same  lines.  Why,  we  ask, 
cannot  the  repairing  of  stone  and  gravel  roads  become 
just  as  consistent?  Is  it  because  of  the  ever-changing 
conditions  or  is  it  a  simple  case  of  neglect  on  our  part? 
Two  years  ago  an  article  read  at  the  first  conference 
discussed  at  some  length  a  method  of  caulking  horses' 
shoes  that  the  road  might  not  be  torn  up.  At  the 
present  time  we  have  almost  forgetten  the  horse- 
drawn  vehicle,  and  on  every  hand  you  hear  the  words 
"automobile  traffic."  The  cities  have  constructed  roads 
to  meet  this  traffic,  but  the  cost  of  these  would  be  pro- 
hibitive in  the  countr\-.  so  what  is  the  next  best  thing? 
Many  miles  of  macadam  and  gravel  roads  have  been 
ri-in^tructed  thrriuc^hout  the  pro\ince,  and  now  that 


thev  are  constructed,  Ikjvv  shall  we  keeji  thcni  in  repair 
imder  these  above-mentioned  aut()mol)ile  traffic  condi- 
tions ? 

Constant  Attention  Essential 

There  are  two  things  which  should  be  rememliered  : 
First,  roads  deteriorate  rapidly  if  neglected,  frost,  heat, 
water,  drought,  and  traffic  tending  to  flatten  the  sur- 
face and  mix  it  up  so  badh--  that  it  is  pounded  into  the 
subgrade ;  second,  the  macadam  or  gravel  road  con- 
structed at  the  present  time  will  not  stand  up  under  the 
increasing  traffic  without  attention. 

Construction  or  resurfacing  a  macadam  or  gravel 
road  must  never  be  undertaken  until  ditches  are  pro- 
vided and  culverts  have  the  proper  outlet.  To  get  the 
water  away  from  the  road  should  be  the  first  considera- 
tion ;  too  often  this,  the  most  important  item  in  resur- 
facing or  construction,  is  neglected.  The  idea  seems  to 
be  to  place  the  stone  on  the  road  as  fast  as  possible, 
round  it  into  shape  regardless  of  mud  holes,  soft  spots, 
and  drainage,  letting  the  water  take  care  of  itself.  It  is 
not  the  intention  of  this  paper  to  go  into  the  method  of 
construction  or  drainage,  however,  but  certainly  the 
method  of  construction  has  all  to  do  with  the  method 
and  cost  of  repair.  Often  we  see  gravel  being  dumped 
into  a  mud  hole  on  a  clay  road  or  a  soft  spot  in  a  gravel 
road  being  filled  with  something  else.  ScMuetimes  we 
see  bituminous  patches  oh  a  macadam  road  which  ap- 
])arently  have  no' oil  elsewhere,  mixing  materials  in  this 
way  either  causing  bumps  or  hollows.    Repair  a  clay 
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road  with  cla}',  a  hrokcn  stone  w  ith  stone,  and  a  yravel 
witli  .f^raNel. 

Macadam  Road 

Repairing'  a  macadam  road  shonld  be  started  as 
soon  as  the  road  is  constructed.  It  is  practically  im- 
possible to  construct  a  water-bound  macadam  that, 
under  the  traffic  of  to-day,  will  not  rut.  Automobiles 
arc  like  sheep — if  one  starts  a  rut,  the  next  one  follows. 
The  first  rain  tills  the  rut  with  water,  and  the  trouble 
begins.  "Allow  no  ruts  to  form"  should  be  the  motto 
of  road  superintendents.  Keep  the  surface  round  and 
smooth.  This  enables  the  water  to  get  more  quickly  to 
the  ditch  and  eliminates  bumps  and  holes  that  would 
form  otherwise.  Broken  stone,  the  same  size  as  used  in 
the  upper  course,  should  be  used  for  filling  ruts.  It  must 
be  tamped  to  place,  the  finished  surface  a  trifle  higher 
than  the  surrounding  surface,  to  allow  for  consolidation 
by  traffic.  Pot-holes  are  repaired  in  Europe  by  the 
removal  of  material  to  depth  of  wearing  course,  stone 
then  replaced,  tamped  to  grade,  with  stone  chips  as  top 
dressing.  Bituminous  material  may  be  added,  either 
before  or  after  placing.  Rolling-  in  spring,  when  road 
is  soft,  has  also  brought  good  results.  The  earth  shoul- 
ders should  be  trimmed  up  from  time  to  time  with  road 
scraper,  that  water  may  run  freely  to  the  ditch.  Con- 
tinuous repair  is  the  only  way  to  increase  the  life  of 
the  road.  Too  often  roads  are  constructed  and  are  left 
to  themselves  from  two  to  three  3'ears — sometimes  a 
considerable  time  longer — without  the  slightest  atten- 
tion. 

Systematic  Repair  Work  Required 

The  next  question  that  rises  is,  who  is  to  make  tlie 
repairs?  We  must  provide  systematic  methods  of  re- 
pair and  maintenance.  Too  little  attention  has  been 
given  to  this  end  of  the  work.  How  often  we  drive  on 
the  country  road  directly  after  it  has  been  constructed 
and  see  signs  of  ravelling  and  rutting  that  with  a  few 
minutes'  attention  could  be  made  as  solid  as  surround- 
ing surface ! 

The  continuous  patrol  system  that  has  been  advo- 
cated by  engineers  both  in  Canada  and  the  United 
States  has  either  not  found  favor  in  Ontario  or  else  we 
have  neglected  to  carry  the  idea  far  enough.  The  rail- 
roads have  their  sectionmen,  who  keep  the  track  and 
surface  in  rcjjair.'  Why  cannot  the  same  system  be 
applied  to  our  pu])lic  roads?  Until  s,uch  a  system  is 
inaugurated  we  will  have_the  same  high  cost  of  resur- 
facing every  few  3'ears. 

Resurfacing  Methods 

The  time  must  come,  however,  when  ])atch  work 
and  the  best  system  of  patrol  will  not  sufifice  to  keep 
the  surface  in  shape;  then  it  must  be  restu-faced. 
Where  the  road  is  full  of  pot-holes,  the  scarifier,  or 
picks  bolted  to  rear  wheels  of  roller,  can  l)e  used  to 
advantage.  The  scarifier  brings  the  stone  to  the  sur- 
face, making-  a  better  bond  for  the  new  material  when 
placed  upon  the  road.  The  surface  is  then  watered 
and  consolidated  with  the  roller.  Where  in  the  orig- 
inal construction  the  stone  was  of  a  considerable  depth, 
this  method  of  resurfacing  may  be  sufficient  for  a  year 
or  so.  However,  if  in  the  original  construction  the 
surface  was  thin,  new  material  must  be  added.  It  is 
advocated  by  many  engineers  that  where  more  than 
three  inches  of  material  is  being  placed  on  the  old  sur- 
face it  shonld  not  be  distnrlied,  but  new  material  ap- 
plied, watered  and  rolled,  just  as  in  new  construction 
On  a  considerable  milea.ge  of  oiu"  country  roads  \w 
have  gone  a  step  further  than  this,  and  added  a  bitum- 


inous material  in  our  resurfacing.  This  has  several 
important  advantages.  It  makes  a  surface  that  is  im- 
pervious to  water,  has  better  wearing  qualities,  is  dust- 
less,  and  eliminates  the  high  crown  we  dread  so  much 
in  new  construction,  one-half  inch  to  the  foot  being 
considered  quite  sufficient  to  carr\-  water  to  side 
ditches.  The  method  of  applying  bitumen  and  con- 
structing these  bituminous  macadam  roads  has  already 
!)ten  considered  in  another  paper. 

Gravel  Road 

A  gravel  road  will  not  compact  without  mouths  of 
traffic,  no  matter  how  well  it  has  been  rolled  during 
construction,  and  maintenance  work  should  begin  im-. 
mediately  the  road  is  open  for  traffic,  as  with  any  type 
of  road  the  method  of  construction  determines  its 
length  of  life.  A  gravel  that  is  dumped  along  the 
road  in  numerous  piles,  no  care  taken  to  spread  or 
shape  it,  simply  makes  the  road  that  much  more  incon- 
venient to  the  travelling-  public. 

Drainage  should  l)e  the  first  consideration.  The 
ditches,  the  culverts,  waterways  of  all  descriptions 
must  have  free  and  unobstructed  outlets.  The  fact  that 
we  are  simply  going  to  construct  a  gra\ei  road  does 
not  lessen  the  liability.  This  province  at  the  present 
time  has  a  considerable  n-iileage  of  properly-construct- 
ed grax  el  road  that  favorably  com])ares  with  our  mac- 
adam. The  life  of  the  gravel  road  dei)ends  upon  the 
drainage  and  foundation. 

The  ])reparation  of  the  subgrade  depends  partly 
upon  the  traffic  expected  and  partly  up(jn  the  amount 
n\  money  to  be  expended.  Proper  alignment  having 
been  secured,  the  surface  is  brought  to  grade  by  the 
use  of  grader  wheel,  scraper,  and  roller.  There  are  two 
methods  of  construction  generally  used — surface  and 
trench.  The  surface  method  consists  of  bringing  tlie 
roadbed  to  the  proper  grade,  as  explained  above,  and 
I)lacing  the  gravel  upon  it,  care  being  taken  to  draw  all 
large  stones  to  the  centre  of  the  road  that  they  may  be 
covered  by  following  material ;  the  road  is  then  rolled 
or  allowed  to  be  consolidated  by  traffic.  The  trench 
method  is  a  little  more  expensive.  A  trench  is  made 
along-  the  centre  of  the  road,  material  being  mo\-ed  to 
the  sides  to  act  as  shoulders  to  keep  the  gravel  in 
place;  the  gravel  is  then  placed  ui)on  the  road,  evenly 
spread  and  rolled.  When  the  second  course  of  material 
is  applied  it  is  of  sufficieni  depth  to  spread  slightly 
over  the  shoulders,  making  a  more  c\en  and  better 
wearing  surface. 

Road  Drag  an  Efficient  Aid 

To  maintain  a  gravel  road  the  same  system  of 
patrol  applies  as  in  macadam  ;  the  ruts  must  be  kei)t 
filled  and  the  surface  smooth.  The  road  drag  is  pro- 
bably the  best  tool  for  this  purpose,  particufarly  the 
first  year  after  construction,  when  it  should  be' used 
after  wet  weather,  while  the  road  is  in  a  soft  condition. 
The  road  drag:  will  not  have  the  same  effect  as  the 
road  ages,  unless  a  period  of  wet  weather  exists  for 
some  time.  Patching-  should  be  done  when  the  road  is 
in  a  wet  condition,  as  the  new  material  added  will 
bond  to  the  old  and  compact  much  better  than  when 
in  a  dry  state.  It  is  also  easier  to  locate  bad  places  by 
the  standing  water.  Care  should  be  taken  in  filling 
these  holes  tliat  the  material  is  onlv  raised  above  the 
surrounding  surface  sufficieni  that,  upon  r,  ,iiso|idation. 
the  new  surface  is  level,  r.-ilc'iin-  and  llir  road  drag." 
with  attention  to  ditches  and  culverts,  will  keej)  ""a 
gravel  road  in  condition  until  it  needs  resurfacing. 
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l^oiirth  Canadian  and  International  Good 
Roads  Congress,  Ottawa,  April  10-14 


'"T^  i  I  .  |),.inmiiMi  IhukI  K.MiU  A^^.  nialu  m  will 
I  meet  in  (.-oiiventiDn  in  '  )tta\\a  Iruiii  April  lUlli 
J_  t< '  14tli,  inchisi\o.  It  w  a>  iirii;inall\  inlriided  1m 
linkl  tlic  fi'iivtli  annual  1,'anatlian  and  Inlcrna- 
lional  llouil  Roads  L"oni;r(.'ss  at  W  nnii|K',L;.  wilirilir  oh- 
iect  i>f  prunii'tiii!:;  the  nu>\  cini  ni  in  the  W  e^t.  Tlu' 
InrnKT  i-oiivonlions  wt-rc  lu-M  ni  M.mtrcal  and  'To- 
niutu.  St)  that  iho  I'-astern  M.'ctKin  had  hccn  w  cll  catcivd 
for.  Unforeseen  circumstances,  ho\vc\  er,  made  it  im- 
pKSsihle  tt>  accept  the  invitation  to  s^'o  \\ c-l.  and  it  was 
then  decided  l)v  the  directors  of  the  Dominion  ( iood 
Uoads  Association  to  meet  in  ()tla\va — a  ver}-  con\en^ 
ient  location  for  tlie  Ontario  and  Quebec  dilei^ates. 
'I'he  CtiniiTCSs  will  he  held  in  the  i  lorticultural  I'.tnld- 
iul;.  1  an<(lo\vne  Park. 

Wide  Ranoe  of  Subjects 

As  on  jirevious  occasions,  some  ot  tlie  best-known 
experts  in  the  L'nited  States  will  read  ])apers.  wliilc 
our  own  speakers  will  rejirescnt  in  a  stronger  decree 
the  Canadian  iiroxinoes.  The  subjects  co\er  a  wide 
rani^e — materials,  machinery,  construction,  traffic, 
maintenance,  orj^anization.  etc.  The  mornin-  >e-sions 
will  be  devoted  princij^allv  to  the  consideration  of 
rural  mad  probleiu-.  and  the  aftei-noon  sessions  to 
urban  street  methods. 

Sir  ( ieor^e  Foster,  the  acting'  premier,  has  accepted 
an  invitation  to  be  present.  The  Governments  of  Que- 
bec and  Ontario  will  both  be  represented  by  cabinet 
ministers  and  officials.  The  Hon.  J.  .\.  Tessier,  Min- 
ister of  Roads  for  Quebec,  and  Hon.  Walter  ATitchell, 
Provincial  Treasurer,  have  both  accepted  invitations, 
and  Mr.  V>.  Michaud,  Deptity  Minister  of  l\oads,  and 
Road  Kncjineers  Henri,  b'afard,  and  Fraser  will  also 
take  part  in  the  proceedings.  •  From  Ontario  are  ex- 
pected Hon.  F.  G.  Macdiarmid,  Minister  of  Public 
^^'orks,  and  Mr.  George  S.  T^enry,  M.P.P.  Mr.  AV.  A. 
McLean,  Deputy  ^Minister  of  H^ighways.  cx-prcsident 
of  the  American  Road  i'.nilder^'  A^-^ociation,  and  past 
president  of  the  Dominion  Good  Roads  Association, 
will  supplement  his  address  with  an  exhibition  or' 
slides  showing  French  road  scenes.  These  will  be 
donhh:  interesting',  not  only  as  illustrating  France's 
road  sv.stem.  but  also  as  showing  localities  over  wdiich 
fighting-  has  occurred. 

The  provincial  road  bodies  will  ha\-c  official  dele- 
gates in  attendance.  These  will  include  Mr.  S.  I^. 
Squire,  honorary  president  of  the  Ontario  Good  Roads 
Association;  Mr.  C.  R.  Wheelock.  the  new  president 
of  the  same  organization;  Mr.  Fred  G.  Pearson,  presi- 
dent of  the  Nova  Scotia  Good  Roads  Association,  re- 
cently formed,  and,  as  a  recent  article  in  the  Contract 
Record  indicated,  alive  to  the  necessities  of  the  pro- 
vince. A  list  of  the  speakers  and  subjects  is  given 
herewith. 

Discussion  Regarding  Returned  Soldiers 

The  subject  of  returned  soldiers  is  also  to  l)e  dis- 
cussed. On  this  point  Mr.  J.  Duchastel,  the  president 
of  the  Dominion  Good  Roads  Association,  says : 

"When  the  war  is  at  an  end,  the  condition  in  Can- 
ada will  I)e  a  verv  serioirs  one.    We  will  ha\  c  our  re- 


Inint'd  soldiers  to  look  alter,  as  well  as  a  large  intiux 
of  inunigrants.  V'er\-  little  ernployment  will  be  avail- 
able in  industrial  centres  because  otir  factories  which 
ai'c  now  producing  rnimitions  of  war  will  ha\'e  to  seek 
other  fields  fcjr  their  i)roduct,  and  there  will  necessarily 
he  sonie  delay  while  they  are  retransforming  their 
machinery  to  the  production  of  the  articles  that  will  be 
required.  There  will  also  be  little  employment  avail- 
able on  the  railways,  because  this  work  has  been  so 
extensively  carried  oil  in  the  past  few  years  that  there 
are  not  likely  to  l)e  any  big  extensions  for  the  next  few 
\ears.  Therefore,  the  only  employment  on  a  large 
scale  that  luen  will  find  will  be  road  construction, 
which  should  be  undertaker!  not  only  by  the  provincial 
governments,  but  by  the  federal  government,  for  the 
count r\-  needs  g'ood  roads  if  it  is  to  develop  properly. 
W  ell-constructed  highways,  properly  maintained,  are 
a  benefit  to  all  classes  of  the  community,  and  the  rural 
districts  will  probably  benefit  more  from  them  than 
any  otlier  section,  for  good  roads  should  always  be 
]:)uilt  with  the  idea  of  acting-  as  feeders  to  the  railway 
lines  or  to  the  large  comi-uercial  centres,  thus  allowing 
the  farmers  to  haul  their  produce  to  these  places  at  a 
minimum  cost.  The  congress  in  Ottawa  this  year  is 
held  with  the  inain  idea  of  appealing  to  the  rural  dis- 
trict. AVe  want  to  have  plain,  heart-to-heart  talks  with 
the  farmers,  to  show  them  the  benefits  of  good  roads 
from  their  point  of  view,  and  to  disabuse  their  minds 
of  the  idea  that  good  roads  are  built  mainly  for  the 
eonx  enience  of  the  motorist.  This  idea  has  been  dis- 
pelled in  those  districts  where  good  roads  have  been 
built,  and  the  agriculturist  has  ])royed  to  be  the  great- 
est beneficiarv^  from  them.  I  belie\  e  the  Ottawa  con- 
gress is  going  to  be  a  great  aid  in  editcating  the  rural 
population  in  this  direction,  and  the  splendid  list  of 
speakers  already  aiuiounced' will  ensure  that  the  infor- 
mation given  will  be  of  practical  \-alue  to  all  public 
bodies  that  are  concerned  with  the  problems  of  road 
maintenance." 

The  usual  exhiliition  of  road-making  machinery  will 
be  held.  A  feature  \vill  be  the  heavy  equipment,  wdiich 
is  becoming-  increasing  1}-  necessary  owing  to  the  short- 
age of  labor. 

Special  Features  During  Congress 

The  special  features  of  the  congress  week  are  as 
follows :  »  ** 

Tuesday  evening,  April  10 — Meeting  of  the  Domin- 
ion Good  Roads  Association,  with  the  president.  Mr.  J. 
Duchastel,  in  the  chair,  to  consider  the  projiosed  Do- 
minion charter. 

Wednesday  evening,  April  11 — Annual  dinner  of 
the  association,  at  the  Chateau  f.aurier. 

Thursday  evening,  April  12 — Annual  meeting  of 
the  Canadian  Automobile  Association,  at  the  Chateau 
Faurier. 

Friday  eveuing,  April  13 — Annual  meeting  of  the 
(  )ttawa  Valley  Motor  Car  Association. 

Saturday,  April  14 — Annual  meeting',  receiving"  of 
reports,  consideration  of  resolutions,  and  election  of 
officers  of  the  Dominion  Good  Roads  .Association. 
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Program  of  Coming  Ottawa  Convention  of 
Dominion  Good  Roads  Association 

Modern  Methods  of  Maintaining  Earth,  Clay,  and  Sand  Roads — I'aul  L).  Sari^ent,  Chief  Enyinei,'!-, 
State  Hii^hway  Commission  of  Maine. 

Drainage  and  Foundations — Cieorge  Hoj^arth.  Chief  luiyineer,  (Jnlario  I'uljhc  llii^hways  Depart- 
ment. 

The  Highway  Laws  of  Ontario — W.  A.  ^McLean,  I)ei)iit\-  Minister  nf  1  lif^hways,  Onlarid. 
Bituminous  Roads  and  Pavements — Col.  W'ilhani  1).  .Sohier.  Chairman,  Massachnselts  lli^hvvay 
Commission. 

Cement  Concrete  Roads  and  Pavements — 1".  Marry  Jones,  City  Engineer,  lirantfurd. 

The  Construction  and  Maintenance  of  Gravel  and  Macadam  Roads — James  il.  MacDonahl,  ex- 
State  Highway  Commissioner  of  Connect icnt. 

Highway  Bridges  and  Culverts — W.  G.  Yorston,. Assistant  Road  Commissioner,  Province  of  Xox  a 
Scotia. 

Safety  on  the  Public  Highways — R.  B.  Morley,  General  Manager,  (  )ntari()  Safety  League. 
Brick  Roads  and  Pavements — 1).  T.  Black,  Town  Engineer,  Welland. 

Road  Oils —  \rthnr  El.  JUanchard,  Professor  of  Highway  Engineering,  Columbia  Cni\crsit\,  Xew 
^'ork. 

Wood  Block  Pavements — A.  F.  MacCallum,  Commissioner  of  Works,  Ottawa. 

Modern  Road  Machinery,  Its  Selection,  Use,  and  Care — W  imnnd  Huber,  Assistant  Engineer,  On- 
tario Public  Highways  IJepartment. 
Road  Organization — ( ieorge  S.  Plenry,  M.P.  P.,  Ontario. 

Granite  Block  Pavements — W.  H.  Connell,  Chief  of  Department  nf  Public  Works.  Philadeli)hia. 
Methods  Employed  fc^r  Making  Road  Material  Surveys — L.  Reinecke.  Cleological  Surve\-,  Depart- 
ment of  Mines,  (  )tta\va. 

The  Highway  in  Relation  to  Land  Development — Tluinias  Adams,  Town  Planning  Adx  iser,  Com- 
mission oi  Conserx  ation,  Ottawa. 


J.  Ducha.stel,  President 
Dominion  Good  Roads  Association 


G.  A.  McNamee,  Secretary 
Dominion  Good  Roads  Association 
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SiiskatL licw ail  Has  Formed  Joint  Gomniit- 
tec  of  Technical  Organizations 

F' >1.1.(  >\\  I  Xr,  the  example  set  1)\  ilic  l'r.i\  iiu-o 
..|  t  )iitarii>  a  Joint  (.■oniniiltee  nl  l  orlinical  (  )r 
i^aiii/ations.  Saskatclu-wan  liraiuh,  was  UmiiuiI 
with  the  seat  at  Reijina,  at  which  ihf  ki'.uina 
Mraiich  Canadian  Society  of  (,'ivil  iMiuinccrs.  the  I'ro- 
\-incial  Association  of  Arcliitn-ts,  tlu-  Sooicty  of  .Sas- 
katchewan Land  Snrveyors,  the  Saskatoon  Engineer- 
int;  Society  ami  the  Canadian  Engineers  (3id  Field 
troop)  are  represented  by  two  mend^ers  each.  Mr. 
L.  A.  Thornton,  Mem.  C.S.C.K.,  was  elected  Hon. 
Chairman,  and  Mr.  J.  N.  deStein.  Mem.  C.S.C.E.,  Hon. 
.Secretary.  The  coinmittee  has  slarlcd  at  once  to  go 
into  the  work  of  devising  nuans  as  In  how  the  tech- 
nical abilities  of  engineers,  clc,  in  tlu-  province  could 
best  be  utilized  to  assist  tlic  Honorary  Advisory  Coun- 
cil for  Scientific  and  Industrial  Research  at  Ottawa 
antl  the  National  Service  Hoard.  A  complete  census 
r.f  all  technical  men  in  the  province  will  be  undertaken 
at  once  by  means  of  elaborate  cards,  giving  in  detail 
the  special  ([ualifications  of  every  individual.  An  in- 
ventory of  natin-al  and  industrial  resources  is  also 
conteu'iplated,  though  ilic  details  of  this  survey  have 
not  been  completed  yet.  Assistance  in  the  vocational 
training  of  returned  soldiers,  advice  and  help  in  re- 
cruiting for  the  Canadian  l-jigineers,  the  working  out 
of  a  tentative  mobilization  plan  for  home  defence  in 
connection  with  this  latter  body,  etc.,  are  some  of  the 
points  along  which  this  committee  is  working. 

The  early  forination  of  a  Dominion  Committee  of 
Technical  (Jrganizations  has  also  been  suggested  to 
the  Ontario  Branch. 


Steel  Company's  New  Office 

The  I'ittsburg-Des  Moines  Steel  Company,  wliich 
operates  steel  fabricating  plants  at  Pittsburg  and  Dcs 
Moines,  Iowa,  has  recently  opened  an  office  at  1275 
First  National  Hank  Building,  Chicago,  111.  This  office 
is  in  charge  of  Mr.  Max  Whitacre,  who  was  formerly 
in  the  Des  Moines  office  of  this  company.  This  office 
had  become  urgently  needed  to  properly  care  for  the 
large  number  of  clients  which  the  Pittsburg-Des 
Moines  Steel  Company  is  serving  in  the  Chicago  dis- 
trict. This  company  speciaHzes  in  the  fabrication  and 
erection  of  elevated  steel  water  tanks  for  municipal, 
railroad,  and  fire  protection  service.  They  also  manu- 
facture steel  plate  work  of  every  description,  steel  for 
mill  and  office  buildings,  and  in  general  a  full  line  of 
structural  steel  products.  The  Chicago  office  of  this 
company  is  both  an  engineering  and  contracting  office, 
and  is  prepared  to  submit  designs  and  cost  estimates 
on  the  classes  of  Avork  mentioned  above. 


Personals 

Mr.  T.  S.  Husband  has  been  appointed  by  the  council  of 
Ladner,  B.C.,  as  their  waterworks  engineer. 

Col.  J.  Stewart,  of  the  Canadian  Railway  Construction 
Corps,  has  been  given  charge  of  practically  all  the  railway 
construction  forces  in  the  war  zone. 

Mr.  John  G.  Sullivan,  C.E.,  M.C.S.C.E.,  chief  engineer  of 
the  C.P.R.  Western  lines,  Winnipeg,  has  been  elected  presi- 
dent of  the  American  Railway  Engineering  Association, 
whose  annual  convention  closed  in  Chicago  on  March  22. 

Mr.  A.  E.  Foreman,  former  assistant  city  engineer  of 
Victoria,  has  been  appointed  chief  engineer  to  the  Dcp;irt- 


iiu  iii  (il  i'lililii.-  W  (irk.s  ol  Ihc  I'roviiice  ol  iiritish  CoUnnbia. 
I 'rr\ inii^l\  ilic  olliccs  of  chief  engineer  and  deputy  minister 
of  i>ul)lic  works  were  both  held  by  Mr.  J.  E.  Griffiths.  The 
engiiUH'ring  portion  of  the  work  is  now  placed  in  Mr.  Fore- 
iiKin's  hands,  however,  while  Mr.  Griffith  continues  to  act  as 
ili-put\'  minister.  Mr.  Foreman  left  the  civic  service  of  Vic- 
toria after  four  years  in  ofifice  as  assistant  engineer  in  October 
last.  He  came  to  British  Columbia,  at  the  age  of  12,  in  1890, 
and  was  educated  in  Vancouver  and  at  McGill  University, 
whore  he  took  his  B.Sc.  in  190,'?,  graduating  with  high  honors. 
He  first  went  into  business  in  Toronto,  but  returned  to  Brit- 
ish Columbia  in  1907,  and  for  three  years  before  settling-  in 
Victoria  was  engaged  in  association  with  various  engineering 
firms  in  the  province,  being  resident  engineer  in  charge  of  the 
construction  of  the  Revelstoke  power  dam  in  1910.  Mr.  Fore- 
man has  been  prominent  in  the  work  of  the  Victoria  branch 
of  the  Canadian  Society  of  Civil  Engineers. 

Mr.  William  Henderson,  resident  architect  of  the  De- 
partment of  Public  Works  of  Canada  for  British  Columbia, 
was  recently  honored  by  his  colleagues  in  the  federal  service 
at  Victoria,  who  tendered  him  a  complimentary  banquet  on 
the  occasion  of  the  jubilee  of  his  first  appointment  to  the  pub- 


Mr.  William  Henderson 


lie  service.  A  gold-mo'unted  ebony  cane,  suitably  inscribed  in 
commemoration  of  the  occasion,  was  presented  to  Mr.  Hen- 
derson, together  with  an  illuminated  address.  The  banquet 
took  place  in  the  Dominion  Hotel,  Victoria,  and  about  fifty 
officials  were  present  to  give  their  recognition  of  Mr.  Hender- 
son's fifty  years  of  service  as  a  public  ofificial. 


Obituary 

Mr.  T.  A.  S.  Hay,  C.E.,  a  prominent  professional  man 
and  highly  respected  citizen  of  Peterboro,  Ont.,  passed  away 
recently,  at  the  age  of  68  years.  Mr.  Hay  was  born  in  Peter- 
boro, and  there  received  his  education  and  spent  his  life.  For 
many  years  he  was  chief  engineer  of  the  Midland  Railway, 
and  afterwards  chief  draughtsman  of  the  department  of  the 
Trent  Canal.  Later  for  seventeen  years  he  was  Peterboro's 
city  engineer.  In  military  matters  the  deceased  took  an  active 
part,  and  was  an  officer  of  the  .^Tth  Rangers  and  a  veteran  of 
'66. 

Mr.  Joseph  A.  Senecal,  a  well-known  architect  of  St. 
fjoniface,  Man.,  passed  away  recently,  at  the  age  of  76  years, 
having  been  born  at  St.  Marc,_Que.,  in  1841.  The  late  Mr. 
Senecal  had  a  varied  career.    Having  at  different  times  been 
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fii.na.L^L'd  in  fanning,  contracting,  and  .storc-kct'iiiuL;,  lie  Inially 
set  up  as  an  architect  in  St.  Boniface  ^n  18!)1.  In  this  hitter 
profession  he  was  highly  successful,  having  planned  a  large 
number  of  important  institutions,  including  St.  Boniface 
Cathedral,  Ste.  .\nne  des  C'henes'  C  hurch,  the  Holy  Ghost 
Church,  Winnipeg,  and  the  chapel  of  the  Misercordia  Hospi- 
tal, Winnipeg,  and  many  others.  His  last  work  was  the  cen- 
tre wing  of  the  St.  Boniface  Hospital,  in  1914. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


f'.riek  plants  in  the  eastern  end  of  J'oronln  are  said  td  he 
idle  because  of  the  inability  of  their  owners  to  obtain  coal, 
with  the  result  that  the  building  situation  may  be  seriously 
affected. 

Legislative  authority  has  been  granted  the  Council  of 
Carleton  County,  Ont.,  to  issue  forty-year  debentures  to  raise 
$00, 000  for  _  the  construction  of  a  bridge  over  the  Rideau 
River. 

Work  on  the  new  factory  of  the  British  P'orgings,  I_,im- 
iled,  is  going  ahead  rapidly.  A  large  number  of  pile-drivers 
arc  preparing  the  ground  with  reinforcing,  and  the  steel  work 
on  the  largest  building,  which  is  being  erected  by  the  Hamil- 
ton Bridge  Works,  is  well  advanced. 

Sir  John  Kennedy,  C.E.,  W.  F.  Tye,  C.E.,  and  R.  E.  Leon- 
ard, C. E.,  three  members  of  the  commission  named  by  the 
■Canadian  Society  of  Civil  Engineers  to  report,  at  the  request 
of  the  citizens'  committee,  on  Hamilton's  railway  problems, 
recently  visited  that  city  and  conferred  with  the  city  engineer 
and  members  of  the  Board  of  Control  regarding  the  situation. 

The  Quaker  (Jats  Company  have  decided  to  restore  the 
building  of  their  plant  at  Peterboro,  Ont.,  destroyed  in  the 
recent  fire.  This  is  conditional  on  the  city  building  a  bridge 
over  the  River  Otonabee  and  making  a  small  grant  of  land  to 
extend  sidings.  Steps  have  been  taken  to  meet  the  company's 
conditions. 

.\t  a  recent  meeting  of  the  Council  of  Langley,  B.C.,  a 
resolution,  addressed  to  the  premier  of  the  provincial  govern- 
ment, was  unanimously  carried  endorsing  the  proposed 
scheme  for  a  highway  along  the  international  boundary,  to  be 
known  as  the  International  Peace  Memorial  Highway,  and 
requesting  that  the  Province  of  British  Columbia  should  take 
the  initiative  in  the  matter  and  approach  the  Dominion  Gov- 
ernment for  a  grant,  to  be  applied  to  the  building  of  this  road. 

Sewer  pipe  has  been  received  and  work  is  commencing  in 
connection  with  the  new  sewer  system  for  the  city  of  Trail, 
B.C.  The  first  part  of  the  work  undertaken  is  the  laying  of 
the  sewage  outlet.  Permission  has  been  secured  from  the 
provincial  government  for  the  sewage  to  empty  into  the  Col- 
umbia River,  and  the  low-water  stage  of  the  river  has  been 
taken  advantage  of  to  get  the  work  on  the  outlet  done  as 
(luickly  as  possible  before  the  river  is  in  flood.  The  pipe, 
supplied  by  the  Alberta  Clay  Products  Company,  ranges  from 
1")  inches  in  diameter  down. 

Plans  for  a  new  St.  Mary's  Hospital  to  be  erected  in 
Kitchener,  Ont.,  have  been  accepted,  and  it  is  expected  that 
building  operations  will  commence  during  the  summer 
months.  The  new  institution  will  cost  about  $90,000,  and  its 
arrangement  and  equipment  will  be  the  most  up-to-date.  Tt 
will  have  a  capacity  for  fifty  beds,  and  three  operating  rooms 
are  provided  for.  A  sisters'  and  nurses'  home,  together  with 
boiler-house  and  laundry,  will  be  erected  at  the  rear.  The 
building  will  be  104  ft.  by  48  ft.,  with  additional  12  ft.  for 
septic  operating  room  extension. 


The  api^cal  of  a  deputation  of  property  owners  in  Ward 
7,  Toronto,  regarding  the  assessment  on  the  new  West 
Toronto  sewer  system  was  heard  in  the  Court  of  Revision 
recently.  The  property  owners  claimed  that  on  a  number 
of  streets  where  the  old  sewers  were  .still  in  use  they  were 
being  assessed  for  the  new  system.  The  court  decided  to 
exempt  the  property  owners  on  the  streets  where  the  old 
sewers  have  been  utilized  as  a  part  of  the  new  system  from 
paying  41 cents  a  foot  frontage  as  provided  for  under  the 
present  assessment. 

The  Joint  Sewage  Committee  of  New  Toronto  and  Mim- 
ico,  Ont.,  report  that  the  work  on  the  pumping  station  and 
the  sewage  treatment  plant  is  practically  completed.  The 
pumping  machinery  is  being  installed  in  the  substantial  brick, 
stuccoed,  and  tiled  building  on  Superior  Avenue,  Mimico, 
which  has  been  recently  erected,  and  will  be  ready  for  opera- 
tion shortly.  At  the  disposal  plant  a  special  lilter  is  needed, 
and  as  this  had  to  be  ordered  from  an  English  lirm,  it  is 
doubtful  if  delivery  will  be  made  until  after  the  war.  How- 
ever, Engineer  T.  Lowes  stated  that  the  i)lant  can  be  operated 
without  this  machinery  for  a  time. 

A  prominent  Vancouver  cement  pipe  company  has  issued 
a  reply  to  a  recent  report  by  the  city  engineer  on  the  i)ro- 
duct  of  the  local  works.  The  company  maintains  that  not 
only  are  certain  reported  tests  unfair  as  a  standard  by  which 
to  judge  the  entire  product,  but  that  if  compared  with  other 
tests  of  clay  pipe  the  cement  product  comes  out  by  no  means 
second  best.  The  company  further  insists  that  the  failure  of 
clay  pipe  has  been  much  more  serious  and  extensive  than  the 
failure  of  cement  pipe,  and  adds  that,  while  the  company  has 
borne  every  expense  connected  with  replacing  its  own  pipe 
when  notified  of  failure,  it  has  yet  to  learn  that  the  manufac- 
turers of  clay  pipe  have  done  anything  of  the  sort  in  (he  like 
case. 

The  city  of  Brantford,  Ont.,  is  desirous  of  having  the 
proposed  provincial  highway  pass  through  Hamilton,  Brant- 
ford, Woodstock,  and  Ingersoll  on  its  way  to  London  and 
Windsor  from  Toronto.  A  committee  has  been  appointed, 
consisting  of  members  of  the  City  Council,  County  Council! 
Board  of  Trade,  Trades  and  Labor  Council,  and  Motor 
League,  to  start  activities  at  once  and  get  in  touch  with  all 
the  cities  on  the  southern  and  shorter  routed  with  a  view  to 
impressing  on  the  Provincial  Government  the  desirability  of 
having  the  highway  pass  through  this  section.  The  muni- 
cipalities along  the  northern  route,  however,  are  arranging  to 
petition  the  government  to  have  the  highway  run  via  Bramp- 
ton, Georgetown,  Guelph,  and  St.  Mary's,  to  London,  thence 
to  Windsor  or  Sarnia,  as  opposed  to  the  southern  route. 

The  Royal  Ontario  Nickel  Commission,  appointed  in 
September,  1915.  in  their  report,  which  has  recently  been 
made  public,  state  that  the  nickel  ore  deposits  of  Ontario  are 
much  more  extensive  and  offer  better  facilities  for  the  pro- 
duction of  nickel  at  a  low  cost  than  do  those  of  any  other 
country.  Any  of  the  processes  now  in  use  for  refining 
nickel  could  be  successfully  worked  in  Ontario,  and  condi- 
tions and  facilities  are  at  least  as  good  in  this  province  as  in 
any  other  part  of  Canada.  However,  in  view  of  the  fact  that 
practically  no  chemicals  are  required,  that  there  is  a  much 
more  complete  saving  of  the  precious  metals,  especially 
platinum  and  palladium,  and  that  electric  power  is  cheap  and 
abundant,  the  electrolytic  method  of  refining  in  Ontario'  is 
recommended.  The  Sudbury  deposits  are  also  fully  discussed 
by  the  commission;  the  extent  of  the  ore  reserves  is  given  at 
70,000,000  tons  of  proven  ore.  and  of  proven,  probable,  and 
possible  ore  at  150,000,000.  With  regard  to  the  expropriation 
of  the  deposits  and  plants  of  the  Sudbury  nickel  area,  the  re- 
port states  that  this  would  probably  cost  not  less  than  .flOO,- 
000,000,  and  that  there  does  not  seem  to  be  any  good  reason 
why  the  people  of  Ontario  should  be  asked  to  advance  so 
large  a  sum  of  money. 


Contracts  Department 


News    of   Special    Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Halifax,  N.S. 

WUrks  DcparinK'iit,  l  ity  l  ouiicil,  i)lan 
to  construct  sidewalks,  pavciiu'iil  and 
curbs  costing  <•?">. i>()0.  l  lcik,  A.  V.  .\ks- 
scrvcy , 

New  Toronto,  Ont. 

Messrs.  janu-s.  Loudon  iS;  Hcrtzherij, 
l-'xcclsior  Lite  Hldsi.,  Toronto,  want 
prices  and  particulars  rc  hot  water  fur- 
nace for  punipinn  station  here.  .Address. 
1'  I'roctor. 

Redcliffe,  Alta. 

The  Town  I'ouncil  propose  to  lay  alxml 
one  mile  t>f  Ill-inch  steeJ  or  cast  iron  iiipe. 
and  iiistal  extra  pumping  plant.  lui.ui- 
neer.  J.  E.  .Vskwith. 

St.  Joseph  de  Sorel,  Que. 

rile  Town  Iduncil  plan  to  construct 
stone  and  macadam  roads.  Secretary.  J. 
I'.  I.eclaire. 

Sydney,  N.S. 

The  Board  of  Works.  I  it\  C Hiincil. 
plan  to  construct  water  mains  to  cost 
ahout  $8,000.    Engineer.  R.  McKinnon, 

The  Board  of  Works.  City  Council, 
will  start  work  about  April  15  on  the 
construction  of  sewers  costing  $15,000. 
The  engineer.  Ronald  McKinnon,  will 
purchase  vitrified  clay  pipe  from  (i  to 
34  inch  diameter. 

Toronto,  Ont. 

Plans,  etc..  are  at  Room  G.  Works  De- 
partment. Citj^  Hall,  and  tenders  close 
.\pril  17  for  the  construction  of  sewer 
on  Pape  Ave.  north  of  Danforth. 

The  Works  Committee  decided  to  re- 
commend to  City  Council  that  the  sewer 
on  Marguerette  Street  be  reconstructed 
at  estimated  cost  of  $20,000. 

Tenders  are  being  received  by  the 
Engineer,  Frank  Barber,  57  Adelaide  E.. 
until  noon,  April  14.  for  the  supply  and 
delivery  of  the  following  waterworks 
supplies  :  Tender  C-1  —  24-inch  stop 
valves,  and  tender  D  hydrants  (City  of 
Toronto  Pattern).  Plans  and  specifica- 
tion with  the  engineer. 

CONTRACTS  AWARDED 

Bienville,  Que, 

Sahiste  Dube.  St.  George  Street,  Levis, 
has  been  awarded  the  contract  for  drill- 
ing well. '.300  feet  deep,  for  the  Muni- 
cipal Council,  at  a  cost  of  $3,000.  Pump- 
ing machinery  still  open. 

St.  Lambert,  Que. 

The  Ideal  Construction  &  General 
.Supply  Co..  211  McGill  Street,  Montreal, 
has  been  awarded  the  contract  for  con- 
crete pipe  for  trunk  sewer  to  be  con- 
structed by  the  Town  Council.  En.gi- 
neer.  H.  G.  Gibeau. 


Railroads,  Bridges  and  Wharves 

Brandon,  Man. 

The  C;inadian   Pacific  Railway,  Head 
Afontreal.  contemplate  railway  im- 


])rn\ l■nu■nt^  lo  cost  $."in,()i)l),  1 'urchasin.u 
agent,  F.  IC.  (iauthicr.  care  of  C.  P.  R.. 
\\'inni])e,g. 

Toronto,  Ont. 

Tin-  rciiiivkaniin,-  iK:  Noiilu-ni  (  )ntari() 
l\ail\\a>-  ( 'oniiiii-^iiin,  1  lead  ()llicc,  .")(! 
C  luircli  Slrcrt.  lla^  placed  $1(10, 000  in  llic 
estimates  for  ri.|)lacin!.;  limber  l)rid,t>es 
with  steel  and  cnncrclc.  Work  will  lu- 
done  during  this  year. 

Watson's  Homestead,  Alta. 

The  Deiiartmcnt  of  Public  Work's, 
Provincial  Government.  Parliament 
Buildings.  l''din.nitnn,  plan  to  build  a 
bridge  f)vcr  Sl(iue>'  (  reek. 

CONTRACTS  AWARDED 

Montreal,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $17."). 000  station  liv  Norcross  P)roth- 
ers.  10  Catlican  Si,  for  the  L'aiiadiaii 
Northern  l\ail\\a\'.  Dorchester  Street : 
Excavation,  yener.al  cimtractor:  roolmg, 
Hickev  &  Aubut,  Dominion  .St.;  pav- 
ing blocks.  Dunn  Wire-Cut  Lug  Brick 
Company.  Conneaut,  Ohio. 

Moorefield,  Ont. 

I.  Ticker.  fTarri-^ton,  lias  been  awarded 
contrael  fur  ei  lustruclii  in  of  40-foot  con- 
crete arcli  trus>  bridge  nti  4lh  conces- 
sion of  Maryb(iri).  (  ounly  of  Welling- 
ton. Engineers.  Bowman  &  Conner.  31 
Queen  St.  W.,  Toronto. 

Windsor.  Ont. 

Jobii  \'.  Cira\'  Construction  Co.,  Ltd., 
Confedc  r.iliun  TJfe  Bldg.,  Toronto,  has 
been  aw  ardi  d  I  be  general  contract  for  the 
ercclinn  of  .a  $1(1.000  reinforced  concrete 
and  ^leel  bridge  for  the  City  Council  and 
the  (  anadian  Pacific  Railway. 

Public  Buildings,  Churches 
and  Schools 

Beverly,  Alta. 

Tenders  will  be  called  about  April  15 
for  the  erection  of  a  $(;,ooo.  :;-storev. 
brick  fire  ball  for  the  Town  Council. 
.\rchitect,  A.  Jeffers.  McLcd  r,l,,ck,  Ed- 
monton. 

Bull  River,  B.C. 

Tendri  -  are  being  received  b\-  (be  Min- 
ister Ml  I'liblic  Works,  J.  1'  (inllith.  un- 
til .\pril  i:;  for  the  erection  of  a  school 
for  the  Provincial  Government.  Plans 
and  specifications  at  office  of  X.  .\.  Wall- 
inger.  Governmenl  Agent,  (ranbrook; 
R.  Hewat,  Government  A.gent,  Fernie; 
Dept.  and  B.  Luck,  Secretary  of  Board. 

Burlington.  Ont. 

The  Alilitary  Hospital  Commission', 
College  .Street.  Toronto,  are  ri msideritlg 
advi^-ability  of  lakiii;;  o\er  "Tbe  Brant 
House"  for  Military  Hospital.  General 
reoairs  will  be  made.  Furnishings,  etc., 
will  be  required. 

Ellice,  Ont. 

Tenders  will  be  received  by  Geo.  Rcis. 
R.  R.  No.  1.  Brunner.  until  1  p.m..  \pril 
IS,  for  the  erection  of  St.  Paul's  T>ulher- 


an  Cburcli.  I'lans  and  specifications 
willi  the  architects.  Knechtel  &  Schmalz, 
(iliek  Block,  Kitchener,  and  Mr.  Reis. 

Eugenia,  Ont. 

Tenders  are  being  received  by  the  Sec- 
retary-Treasurer, Jonathan  Latimer,  un- 
til noon,  .\])ril  10,  for  the  erection  of  a 
school  for  School  Section  No.  1.3.  Plans 
and  specifications  at  the  residence  of  the 
secretary-treasurer  and  the  architects. 
Forster  &  Clark,  SS7  Second  Ave.  F.ast, 
Owen  .Sound. 

Fort  McMurray,  Alta. 

The  Town  Council  will  start  soon  on 
the  erection  of  an  $8,000  hospital  for 
which  ])lans  have  been  prepared.' 

Halifax,  N.S. 

City  Council  plan  to  erect  a  public 
comfort  station  to  cost  $9,000.  Clerk,  L. 
Fred.  Mona,ghan. 

The  City  Council  contemplate  public 
bathing  house.  Cost  $5,000.  Clerk,  L. 
b'red.  Monaghan. 

The  Children's  Hospital  Commission, 
Morris  Street,  contemplate  an  addition  to 
their  building.  Secretary-treasurer,  E.  J. 
Murphy,  Duke  Street. 

The  E.xhibition  Commission.  City  Hall. 
Manager,  M.  McF.  Hall,  plan  to  repair 
exhibition  buildin,gs  at  a  cost  of  $32,000. 

The  Freemasons  'Hall  Ltd..  Salter  St., 
arc  calling  for  competitive  plans  for 
brick  or  concrete  building  to  adjoin  pre- 
sent Masonic  Hall,  to  be  used  as  a  com- 
mercial suite  of  offifces. 

Limerick,  Sask. 

Storey  &  A'an  Egmond,  1013-14  McCal- 
lum  Hill  Bldg..  Regina,  will  call  tenders 
shortly  for  the  erection  of  an  $8,000.  2- 
storey,  brick  school  for  the  School 
Board. 

London,  Ont. 

The  Elks  ])lan  to  secure  part  of  the 
property  of  the  Woodmen  of  the  World 
and  erect  a  building  for  Club  house. 
Chairman  of  Building  Commission.  Tohn 
Bridge,  506  Oxford  St.    Cost  $10,000. 

Maisonneuve,  Que. 

C.  .A..  Reeves,  S3  Craig  W..  has  drawn 
plans  for  a  $175,000  school  to  be  erected 
liy  the  Roman  Catholic  School  Commis- 
sioners, 87  St.  Catherine  W.  Manager. 
E.  Roy. 

Pointe  Aux-Trembles,  Que. 

The  erection  of  a  $40,000  College  is 
contemplated  by  the  School  Board  of  the 
I'arish.    .Secretary,  Jos.  Jean. 

St.  Aime,  Que. 

Plans  for  a  $15,000  College  to  be  erect- 
ed 1)\'  the  .School  Board  have  been  drawn 
and  sent  to  the  Board  for  approval. 
Clerk,  P.  ,\.  T,apalisse. 

Sherbrooke,  Que. 

Plans  and  specifications  are  with  the 
architects,  James  &  Crockett,  Whiting 
Block,  who  will  receive  tenders  until 
.\pril  13  for  a  $.30,000.  three  storey,  brick 
extension  to  Nurses'  Home  on  Pine  St.. 
owned  by  the  Sherbrooke  Hospital 
Board. 


April  4,  1917. 
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St.  Teresa,  P.E.I. 

Tenders  will  be  received  by  Rev\  1. 
R.  A.  McDonald,  after  March  31  for  the 
erection  of  a  $10,000  church.  Plans  and 
specifications  with  the  owner  and  archi- 
tects. C.  B.  Chappell  &  Hunter,  Des 
Brisay  Block,  ("harlottetown. 

Saskatoon,  Sask. 

Plans  have  been  drawn  for  an  isola- 
tion liospital  to  be  erected  by  the  City 
Council.    Commissioner,  C.  J.  Yorath. 

Victoria  Road,  Ont. 

Tenders  are  being  received  by  the 
secretary-treasurer,  Alfred  Taylor,  until 
April  G  for  the  erection  of  a  Township 
Hall  for  the  Council.  Plans  and  specifi- 
cations with  the  secretary-treasurer. 

CONTRACTS  AWARDED 

Brantford  Township,  Ont. 

Jesse  Bartle,  173  Darling  Street,  Brant- 
ford, has  been  awarded  the  general  con- 
tract for  the  erection  of  a  $9,000  addi- 
tion to  Bellview  School.  Architect,  F. 
C.  Bodley,  Temple  Building,  Brantford. 

Coleraine,  Que. 

J.  A.  Nadeau  has  been  awarded  the 
general  contract  for  the  erection  of  a 
$5,1.50  school  for  the  School  Board.  Sec- 
retary-treasurer, Fred  Roberge. 

East  Angus,  Que. 

J.  A.  Nadeau,  Drumniond\ille,  lias  been 
awarded  the  general  contract  for  the 
erection  of  a  $34,000  college  for  the 
School  Board.  Secretary-treasurer,  J. 
E.  Palnu  r. 

Fort  Qu'Appelle,  Sask. 

In  connection  with  the  ereclion  of  a 
$7."). 000  sanitarium  for  the  Saskatchewan 
Anti-Tuberculosis  League,  the  following- 
contracts  have  been  awarded: — General 
contract,  Parsons  Construction  Co.,  1708 
Scarth  St.,  Regina;  electrical  work, 
Northern  Electric  Co.,  107  Kerr  Block, 
Regina;  plumbing  and  heating,  Cotter 
Bros.,  Fort  and  St.  Mary  Streets,  Win- 
nipeg. Architect,  W.  G.  Van  Egmond, 
Regina. 

Hamilton,  Ont. 

'I'lie  Canadian  Engineering  &  Construc- 
tion Co.,  Bank  of  Hamilton  Bldg.,  have 
been  awarded  the  general  contract  and 
will  carry  out  the  masonry,  steel  and 
carpentry  work  in  connection  with  the 
erection  of  a  $1.5,000  pavilion  for  the 
City  Council.  General  contractors  will 
receive  tenders  on  all  trades. 

Keene.  Ont. 

Norman  Gainer.  Mather's  Corners, 
has  been  awarded  the  general  contract 
for  the  erection  of  a  two-storey  brick 
school,  costing  about  $5,000,  for  the 
School  I'oard.,  Secretary,  W.  .\.  Neil- 
SDii,  R.R.  I. 

Maisonneuve,  Que. 

A.  C!ii)(|uelte,  170  Bourbonniere  St., 
has  been  awarded  the  general  contract 
and  tenders  will  be  called  for  all  trades 
except  masonry  and  carpentry  for  the 
erection  of  a  $200,000  school  for  the  Ro- 
man Catholic  .School  Commissioners,  87 
Catherine  W. 

Paris,  Ont. 

Tbe  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $l.-.,000  Y.  W.  C.  A.  building  by 
Penman's  Limited: — Dennison's  inter- 
locking tile,  the  Sun  Brick  Co.,  Traders 
Bank  Bldg.,  Toronto;  ])Iastering,  Hew- 
son  (k  Potter,  1 37-1 29  Erie  .\ve',  P.rant- 
ford. 


Toronto,  Ont. 

H.  N.  Dancy  &  Son,  C.  P.  R.  Bldg., 
have  becii  awarded  the  masonry  contract 
in  connection  with  the  erection  of  a  $175,- 
000  Masonic  Temple  for  the  Masonic 
Temple  Corporation  of  Toronto. 

Business  Buildings  and  Indus- 
trial Plants 

Blenheim,  Ont. 

The  lmi)erial  Tobacco  Company, 
Leamington,  plant  to  erect  a  warehouse. 
Work  ma\-  start  this  summer.  Manager, 
F.  S.  Moss. 

Chicoritimi,  Que. 

William  Blanchette  will  start  work 
shcirtly  DU  the  erectitju  of  a  store  and 
residence  costing  $5,000.  (_)wner  to  buy 
materials  and  will  use  day  labor. 

Deseronto,  Ont. 

The.  TJominion  Hardwoods,  Ltd.,  are 
considering  the  erection  of  an  enamel- 
ing <plant.  Work  will  start  about  Aijril 
15,  4'iiit5'the  president,  Charles  Magie.  will 
purchase  all  material  and  equipment. 

Edmonton,  Alta. 

The    .Xorthern  L'reamery  t'ompanj'. 

One  Hundred  and  Li.^hth  Street,  plan  to 

erect;  a  creamer\'.  Machinery  to  be  in- 

stallett'  hy  Mav.  Secretary,  N.  J.  Mc- 
Don^^l'  . 

Fort  George,  B.C. 

The  Grain  Growers'  Cirain  Companx. 
(irain  Exchange  Jjuilding,  Winnipeg, 
plan  to  build  a  $150,000  lumber  mill  upon 
timber  limit  GO  miles  east  of  Fort  George, 
on  the  Grand  Trunk  Pacific- 

Fort  William.  Ont. 

Western  'J'erminal  Elevator  Company 
I)lan  an  $8,000  addition  to  their  elevator. 
Architects,  Fegles  Bellows  Engineering 
Company,  Ltd.,  Grain  Exchange  Build- 
ing. 

Hamilton,  Ont. 

Herbert  New,  38  James  S.,  has  drawn 
|)lans  for  a  $15,000  one-storey  brick  addi- 
tion to.  factory  owned  by  Furnival-New 
Company,  Ltd.,  608  Bank  of  Hamilton 
Building. 

An  addition  to  the  Strand  Theatre  is 
contemplated  by  J.  M.  Farewell,  care 
tlieatre|^ing  E. 

Lamont.  Alta. 

Theie|Cction  of  a  45,000  bushel  ca))acity 
ele\  avt6r"is  bein.g  considered  by  the  Fraser 
'  irain  /(..jjfflmpany. 

Listowel,  Ont. 

Plans  are  being  i)repared  and  work  will 
start  in  a  few  weeks  on  a  $35,000  spinning 
mill  for  I  the  Perfect  Knit  Mill  Com|)any. 
Manageili  Max  Becker. 

London,  Ont. 

Tbe  McClary  Manufacturing  C'ompany 
proi)ose  to  erect  a  three-storey  brick  fac- 
tory addition,  to  cost  $40,000.  Manager, 
Col.  W.  .M.  Gartshorc. 

Montfegl,  Que. 

Tenders  are  being  received  for  altera- 
tions to  store  owned  by  W.  I.  Gear,  450 
Mackay  St..  Hutchison.  Wood  &  Miller, 
59  Royal  Insurance  Bldg.,  are  the  archi- 
tects. 

The  Morgan  Realties.  Ltd..  47:!  Cnion 
.\ve.,  are  about  to  start  work  on  altera- 
tions to  a  stnre  nn  Park  .\\e.,  costing 
$5,000. 

,\  sile  wauled  inv  grnund  pul])  mill, 
witli  faeililies  for  railroads,  water  power, 
and  timber.  Communicate  with  Mr.  :\. 
L.  Dawe,  secretary,  Pulp  and  Paper  As- 


sociation, 801  -Shaughnessy  Building, 
Montreal. 

Toronto,  Ont. 

The  Toronto  General  Trusts  Corpora- 
tion, 85  Bay  Street,  plan  to  erect  a  large 
addition  to  east  of  present  building  on 
Melinda  Street.  General  manager,  Wil- 
liam G.  Watson. 

J.  T.  Turner,  110  Dearborne  Avenue,  is 
about  to  start  work  on  the  erection  of  a 
store  and  apartments,  costing  $8,400. 
Owner  buys  brick  and  lumber  and  lets 
smaller  trades. 

Sproat  &  Rolpii,  :u\  North  Street,  have 
drawn  plans  for  an  addition  to  the  fac- 
tory and  art  gallery  at  35  Grenville  St., 
owned  by  B.  M.  &  T.  Jenkins,  38  Colle.-c 
St.,  costing  $47,000. 

J.  J.  Walsh,  30  Adelaide  St.  W.,  will 
start  work  shortly  on  the  erection  of  a 
factory  and  warehouse  at  G36  King  W., 
to  cost  $50,000.  Three  storeys,  miH  and 
l)rick  construction. 

Plans  have  been  drawn  for  a  store  and 
apartment  to  be  erected  at  331!!  Queen  E. 
by  E.  D.  Morris,  3167  Queen  E.,  at  a  cost 
of  $5,300.  Owner  buys  material  and  lets 
smaller  trades. 

Business  .  Systems,  Ltd.,  53  Spadina 
Ave.,  plan  to  build  a  $70,000  warehouse 
and  factory  building  this  year.  Seven 
storeys,  mill  and  brick  conslruction. 

Trail.  B.C. 

Tenders  are  being  received  by  the 
chairman  of  the  Building  Commission,  V. 
W.  Brown,  for  the  erection  of  a  $13,000 
theatre  for  the  Trail  Opera  House  Com- 
pany, Ltd.  Plans  and  specifications  with 
the  architect,  F.  G.  Chapman. 

Windsor,  Ont. 

G.  Jacques  &  Co..  architects,  Boug 
Building,  will  receive  tenders  until  April 
10  for  the  erection  of  a  $.'!0,000  three- 
storey  reinforced  concrete  and  brick  auto 
sales  building  for  the  Studebaker  Cor- 
I>oration. 

CONTRACTS  AWARDED. 

Brantford.  Ont. 

In  connection  with  the  erection  of  a 
$6,000  extension  to  boiler  house,  etc., 
owned  by  the  City  Council  the  following- 
contracts  have  been  awarded:  General 
contract.  Schultz  Brothers  Company,  ;J7- 
49  Albion  St.;  masonry,  steel,  carpentry, 
electrical  work,  plumbing,  heating,  and 
plastering,  general  contractor;  roofing 
and  galvanized  iron,  Turnbull  &  Cut- 
clifife,  Ltd.,  50  Colborne  St.;  painting,  R. 
C.  Chase,  17  Pearl  St. 

Guelph,  Ont. 

.[.  J.  Chickley,  13:;  .Mice  St..  has  lieen 
awarded  the  plastering  contract  in  con- 
nection with  the  erection  of  a  $16,000 
theatre  for  George  Reinhart,  of  Guelph, 
and  Mr.  Collins,  of  Welland. 

Hamilton,  Ont. 

G.  Hudson.  10  Edinburgh  St..  has  been 
awarded  the  general  contract  and  will 
carry  out  the  masonry,  steel,  cariientry, 
and  roofing  work  of  a  store  and  an  ai)art- 
ment  house,  costing  $5,000,  for  S.  Silver- 
slein,  133  Ottawa  St.  General  contrac- 
tor ■will  receive  tenders  on  electrical, 
plumbing,  heating,  plastcriii.g.  and  paint- 
ing work. 

London,  Ont. 

Harry  Hayman,  S48  DuOerin  .\ venue, 
has  been  awarded  the  general  contract 
.111(1  Eggett  &  Co.,  :!;{6  Ridout  St.,  tlie 
plumliing  contract  for  interior  remodel- 

(Continiied  on  page  05) 


Tenders  and  For  Sale  Departmeni: 


Town  of  Yorkton 

Saskatchewan 


Tcmlcrs   arc    iiivilol    foi    one   X>0-4tKI  IMII'. 
lonil.inol    Kicscl    Klcctric   I'nil.  Sin-citiciiUi)ii> 
>   lie  olitaiiir.l  from  tlic  undcrsiKiicil,  by  whom 
i   lcii.lci>  will   Ik-   received  until  12  o'clock 
n  30th  April.  1917. 

K.  .1.  ril.KlNC.TOX. 

Town  Clerk. 

M  .    'i   -.'M'l.   1!'I7  H  I"' 


Tenders  for  Drilling 


Sc.ilcl  liiiili-is  aildrcsscil  In  the  uiiilcr>i}sMH-.l  will 
I.e  received  at  my  otVict  until  7  p.m.  on  Friday, 
April  20th.  1917.  (or  the  drilliiiR  of  artesian  wells 
.>(  a  cai'acily  of  :!lnt,mH)  gallons  i)er  day,  for  do- 
mestic use.  incluiliuK  the  pump  or  pumps  and 
all  acces^sorics.  The  water  to  be  approved  by  the 
r.oard  of  Health  of  the  l'ro\Hnce  of  (Juebec. 

The  town  of  Uruniniondville  docs  not  bind  itself 
to  accept  the  lowest  or  any  tender. 

TOWN  OF  nRCMMONDVILLE, 
H.14  Per  W.  .\.  Moisan.  Town  Clerk. 

Tenders  Wanted  for 

Steam  Boilers  and 
Stokers 

Parliament  Buildings,  Ottawa 

.Sealed  tenilcrs  will  be  received  by  the  under- 
-iuned  until  noon,  Saturday,  April  21st,  1917,  for 
Steam  IJoilers  and  Stokers  required  for  the  Cen- 
tral Heating  Plant  for  the  above  buildings. 

.Ml  tenders  to  be  based  on  the  supplying  and 
erecting  of  three  (3)  water  tube  boilers,  each  hav- 
ing a  rated  capacity  of  five  hundred  (.^00)  horse 
power,  together  with  fittings  and  soot  blowers. 

Each  tender  shall  give  separate  quotations  for 
supplying  and  erecting,  in  connection  with  boilers, 
three  (r>)  automatic  stokers. 

One  boiler  and  stoker  shall  be  erected  complete 
within  five  months  after  date  of  awarding  contract 
and  the  other  two  shall  be  erected  before  Janu- 
ary 1st,  1018. 

Plans,  spe.cifications  and  any  other  information 
required  can  be  obtained  at  the  office  of  the 
r.encral  Contractor,  P.  Lyall  &  Sons  Construction 
Company,  Limited,  Ottawa. 

?'ach  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to 
the  Minister  of  Public  Works,  for  a  sum  not 
less  than  five  per  cent,  ('i  p.c.)  of  the  amount 
of  the  tender,  which  will  be  forfeited  if  the  parties 
tendering  decline  to  enter  into  a  contract  when 
called  upon  to  do  so.  If  the  tender  is  not  ac- 
cepted the  cheque  will  be  returned.  If  the  ten- 
der is  accepted  an  additional  cheque  for  a  sum 
equivalent  to  five  per  cent.  ('>  p.c.)  of  the  amount 
of  the  tender  must  be  deposited  before  the  con- 
tract is  signed.  The  total  security  will  be  for- 
feited if  the  contractor  fails  to  complete  the  work 
contracterl  for. 

Payments  will  be  made  on  each  boiler  separately 
as  follows:  Fifty  per  cent.  (TiO  p.c.)  when  all 
material  is  delivered ;  twenty-five  per  cent.  (2.5 
p.c.)  when  boiler  is  erected  complete,  and  the 
balance,  twenty-five  per  cent.  (25  p.c),  .sixty  days 
after  the  equipment  has  been  accepted  by  the 
Architects. 

The  lowest  or  any  tender  not  necessarily 
acce^ited. 

Envelopes  containing  tenders  must  be  marked 
"Tenders  for  Boilers  and  Stokers"  and  addressed 
to  the  undersigned. 

JOHN'  A.  PEARSOX,  Architect, 
T.  O.  MARCHAND.  .^ssistant, 

Centre  Block,  Parliament  Bldgs., 
14  14  Ottawa,  Ont. 


Tenders  Wanted 


Sealeil  Iriiilers  will  be  receiveil  by  llir  unilcr- 
sinned  up  (ill  1  o'clock  noon  of  llie  18th  day  of 
April.  1917,  for  the  conslruclion  of  a  red  i)resscd 
brick  church  for  .St.  Pauls  Lutheran  Congregation, 
Kllice.   Co.  Perth. 

Plans  and  specilications  may  be  seen  at  Mr. 
Cieorge  Reis,  Itrunner,  Lot  17,  Con.  14,  or  at 
Kneclilel   \'   .Schnialz,   .\rchitccts,  Kitchener. 

Two  lumdred  doUors  or  a  marked  che(iue  must 
acconipanv  each  tender  as  a  guarantee  of  good 
faith. 

TIu-  lowest  or  any  tender  not  necessarily 
accepted. 

Tenders  to  he  opened  on  tlic  Church  iiieniises 
at  Manse. 

Dated  this  27tli  day  of  ,\lanh,  1017, 
CKOKt  Ih;  RKl.S, 
14-U  U,  R.   ,\.,.   1    liruniier,  Onl, 


Greater  Winnipeg  Water  District 

Tenders  for 

48-inch  and  60-inch  Cast 
Iron  Pipes,  Specials, 
and  Valves 


Sealed  tenders  addressed  to  the  luidersigned 
will  be  received  up  to  noon  on  Monday,  April 
16th,  1917,  for  the  supply  of  approximately  12,000 
feet  of  48-incIi  and  1,800  feet  of  60-inch  Cast 
Iron  Pipes,  together  with  numerous  specials  and 
Ciate  Valves. 

.Specifications  and  Form  of  Tender  and  of  Con- 
tract may  be  had  upon  application  to  the  offices 
of  the  District. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

R.  D.  WAUGH, 
Chairman  of  Commissioners, 

501  Tribune  Building, 
Winnipeg,  Man.,  Can, 
1.3th  March,  1917.  12-14 


Tenders  for 

SEWERS 


City  of  London,  Ont. 


.Sealed  tenders,  addressed  to  the  "Chairman  and 
.Members  JJoard  of  Control,"  will  be  received  at 
the  iilVno  of  tlie  City  Clerk  up  to  10  a.m.  on 
Thursday,  the  12th  day  of  April,  1917,  for  the 
construction  of: — 

(a)  35,000  square  yards,  more  or  less,  of  asphaltic 
concrete  pavements. 

(b)  2,400  square  yards,  more  or  less,  of  vitrified 
brick  pavements. 

and   for  the  supply  of; 

( (■ )  4(10  tons,  more  or  less,  of  refined  asphalt, 
(il)  bsd   tons,    more   or   less,   of   limestone  dust 
filler. 

Plans  and  specifications,  etc,  can  be  obtained 
al  the  office  of  the  City  Engineer, 

Tenders  to  be  accompanied  by  a  marked  cheque 
or  a  cash  deposit  as  stated  in  specification.  )l 
The     lowest     or    any    tender    not  necessarily  ^ 
accepted.  ^ 
H.  A.   STEVENSON,  M.D.,  Mayor. 
II,  A,  BRAZIER,  City  Engineer,  14-14 


Tenders  Wanted  for 

Spruce  Plank 


Parliament  Buildings,  Ottawa  \ 


Sealed  tenders  will  be  received  by  the  vrnder- 
signed  until  noon,  Wednesday,  April  17th,  1917. 
for  .Spruce  Plank,  Merchantable,  required  in  the 
erection  of  the  above  building. 

All  tenders  to  be  based  on  10.000  pieces  (more 
or  less)  2  in.  x  10  in,  x  10  ft.  Merchantable  Spruce 
Plank,  all  to  be  delivered  on  the  site  in  carload 
lots  as  may  b?  directed. 

Deliveries  are  to  commence  within  one  week 
from  tlie  date  of  the  contract. 

Each  tender  must  be  accomjianied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to 
the  order  of  the  Minister  of  Public  Works,  for 
.'L  stun  not  less  than  live  per  cent.  (5  p.c)  of 
the  amount  of  the  tender,  which  will  be  forfeited 
if  the  |)arties  tendering  decline  to  enter  into  a 
contract  when  called  upon  to  do  so.  If  the  tender 
is  not  accepted  the  cheque  will  be  returned.  If 
the  tender  is  accejited  an  additional  cheque  for 
a  sum  equivalent  to  live  per  cent,  (5  p,c,)  of 
the  amount  of  the  lender  must  be  deposited  he- 
fore  the  contract  is  signed.  The  total  security 
will  be  forfeited  if  the  contractor  fails  to  com- 
jdete  the  work  contracted  for.  Payments  for  ma- 
terials will  be  made  monthly. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

Envelopes  containing  tenders  to  be  marked 
"Tenders  for  Spruce  Plank,"  and  addressed  to 
the  undersigned. 

JOHN  A.  PEARSON,  Architect, 
J.   O,   MARCHAND,  Associate, 

Centre  Block.  Parliament  Bldgs,. 
14-14  Ottawa,  Ont. 


For  Sale,  en  bloc 


Factory  equipped  to  turn  out  large  quantities  of 
Concrete  Sewer  Pipe,  Hollow  Blocks,  Bricks, 
Cornices,  Friezes,  Ornamental  Blocks,  Vases. 
Floor,  Roof,  and  (Drnamental  Tiles.  Wharf  equip- 
ped with  Electric  Crane  and  lights,  and  a  short 
tramway  with  branches  through  factory  and  yard. 
The  plant  cost  $70,000;  will  be  sold  cbeap,  in- 
cluding large  stock  of  aggregates  and  colors. 

The  plan  includes  two  patent  automatic  pipe 
machines,  one  for  pipe  15  in.  to  42  in.  in  diam- 
eter, lengths  41  inches;  and  one  for  pipe  4  in. 
to  12  in.  in  diameter,  lengths  40  in. ;  two  men  on 
each  machine  and  a  mixer  can  turn  out  100  to 
200  lengths  every  ten  hours,  according  to  the  sizes. 

For   particulars   apply  to — 

S    C,  FOWLER,  Liquidator, 

No,  70  St,  Paul  Street. 
10-t,f,  Quebec,  Que. 


Tenders  will  be  received  by  registered  post  only, 
addressed  to  the  Chairman,  Board  of  Control, 
City  Hall,  Toronto,  up  to  noon  on  Tuesday,  April 
17th,  1917,  for  the  construction  of  the  following 
sewer  : — 

Pape  .\venue,  Danforth  Avenue  to  North  ('ity 
Limit. 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents. 

Specifications  may  be  seen  and  forms  of  tender 
obtained  at  the  Works  Department,  Room  6,  City 
Hall, 

Tenderers  must  comply  strictly  with  conditions 
of  City  By-law  as  to  deposits  and  sureties,  as  set 
out  in  specifications  and  forms  of  tender. 

The  lowest  or  any  tender  not  necessarily 
accepted. 

T.  L.  CHURCH,  Mayor, 

Chairman,  Board  of  Control, 
Toronto,  March  27th,  1017.  14-14 


April  4,  1917. 
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Tenders  for  Building 


To  Contractors  and  Others 


Sealed  tenders  will  be  received  until  April  9th, 
1917,  at  12  o'clock  noon,  addressed  to  the  Toronto 
Marbor  Commissioners,  50  Bay  Street,  Toronto, 
Ont.,   and   marked   "Tenders   for  Building." 

All  information  may  be  obtained  by  applying  to 
the  Architects,  Chapman  &  McGiffin,  95  King  St. 
East,  Toronto.  Tenders  received  after  the  time 
above  named  will  not  be  considered  and  the 
Commissioners  reserve  the  riglit  to  reject  any 
or  all  tenders  received.  12-14 


Tenders  Wanted 


Tenders  will  be  received  by  the  undersigned  uii 
till  12  o'clock  noon  Tuesday,  April  10th,  for  the 
several  trades  reciuired  in  the  erection  and  com- 
pletion of  a  school  house  at  Eugenia.  School 
Section  No.  i;{,  Arteniesia. 

Plans  may  be  seen  at  the  residence  of  the  un- 
dersigned, also  at  the  office  of  Forster  &  Clark, 
architects,  887  Second  Ave.  East,  Owen  Sound. 

The  lowest  or  any  tender  not  necessarily 
accepted. 

JONATHAN  LATIMER, 

Secretary-Treasurer, 
I'i  1^  Eugenia,  Ont. 


Board  of  Education 


Sealed  tenders  whole  or  separate,  addressed  to 
the  Secretary-Treasurer  of  the  Board  of  Educa- 
tion, will  be  received  until 

Thursday,  April  12th,  1917 

for 

Sale  of  Old  Houses 

to  be  removed  from  the  premises  as  follows: 

1.  One  pair  brick  front  houses,  Nos. 

108  and  llOLippincott  Street. 

2.  One  pair  brick  houses,  Nos.  120 

and  120>^  Lippincott  Street. 

3.  One  frame  cottage,   No.  118 

Bolton  Avenue. 

4.  One  pair  brick  and  roughcast 

houses,  Nos.  120  and  122  Bol- 
ton Avenue. 

5.  One  frame  cottage,  No.  1  Cum- 

mings  Street. 

Specilications  may  be  seen  and  all  information 
obtained  at  tlie  office  of  the  Superintendent  of 
Buildings,  Administration  Building,  155  College 
Street.  Each  tender  must  be  accompanied  with 
an  accepted  bank  clieque  for  five  per  cent,  of 
the  amount  of  tender,  or  its  equivalent  in  cash, 
applying  to  said  tender  only.  Sureties  for  all 
tenders  exceeding  four  thousand  dollar.s  must  be 
furnished  by  .Surely  Companies,  Tenders  must 
be  in  the  bands  of  the  Secretary-Treasurer  of  the 
Board  at  liis  office.  Administration  Building,  not 
later  than  4  o'clock  on  tlie  day  named,  after 
which  no  tender  will  be  received.  The  lowest  oi 
any  tender  will  not  necessarily  be  accepted. 

W.  C.  WILKINSON, 

Secretary -Treasurer. 

F.  B.  EDMUNDS, 

Chairman  of  Committee. 

U  14 


ELECTRIC  MOTORS 

Second  hand;  one  and  one  100  h.p.,  both 
MO  cycle.  Complete  and  in  lirst  class  condition. 
Reasonable  prices. 

KENNEDY  CONSTRUCTION  CO 
i:i7  .McCiill  Street, 
'■il^  Montreal,  Oue. 


At  times  we  are  in  a  position  to  fill  rush  orders 
for  piling  timber  from  our  stock  supply  at  Fole 
yet,  north  of  Sudbury. 

EASTERN  LANDS  DEPARTMENT. 
C.N.R.,  TORONTO.  71!) 


BOILERS  FOR  SALE 

Two  low  pressure  30  H.P.  steel  boilers  com- 
plete with  mountings,  grates,  etc.  Have  been  in 
use  less  than  two  months.  Good  for  steam  or 
hot  water  heating  purposes.  Each  will  carry 
3,000  square  feet  of  steam  radiation.  Further 
particulars — MacM.  R.  &  D.,  4  Beaver  Hall  Sq., 
Montreal.  17-t.f. 


POSITION  WANTED 


GRADUATE  CIVIL  ENGINEER,  experienced 
in  general  building  construction  desires  position 
with  general  contractor.  Box  5.5;!,  Contract  Re- 
cord, Toronto,  Ont.  14-14 


Business  Buildings  and  Indus- 
trial Plants 

(Continued  from  page  63) 

lino-  of  a  hotel  on  Dundas  Street,  owned 
l)v  William  Lashbrook,  City  Hotel. 

Montreal,  Que. 

The  following'  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $1.50,000  theatre  by  John  Hayman  & 
Sons,  433  Wellington  St.,, for  the  Cana- 
dian Theatres  Company,  London,  Ont.: 
Masonry  and  carpentry,  general  contrac- 
tor; roofing  and  metal  work.  George  W. 
Reed  &  Co.,  37  St.  Antoine  St.;  plaster- 
ing, McNulty  Brothers,  182  Mountain. 

The  general  contract  for  alterations, 
costing  .$4,500,  to  a  store  owned  by  the 
P>ank  of  Montreal.  St.  .James  St.,  for  a 
bank,  has  been  awarded  to  Reid  Broth- 
ers, 511  St.  Catherine  W.  Architect, 
Kenneth  G.  Kea,  59  Beaver  Hall  Hill. 

H.  Morgan,  care  of  owners,  Morgan 
Kealties,  Ltd.,  473  Union  Ave.,  has  been 
awarded  the  .general  contract  for  altera- 
tion to  auto  salesrooms  on  Park  Avenue. 
Cost,  $11,000. 

The  Montreal  Box  Board  Company, 
Basin  Street,  have  awarded  the  general 
contract  for  alteration  to  their  factory,  to 
cost  .-f^'o.ooo,  to  A.  F.  Byers  &  Co.,  Ltd., 
:'.l()  Liiiiversity  St. 

Ottawa.  Ont. 

C.  T.  Stata,  303  Bell  St.,  has  been 
awarded  the  general  contract  for  rebuild- 
ing a  printing  plant  for  Rolla  L.  Grain 
Companj',  Ltd.,  North  Preston  St. 

Paris,  Ont. 

Angnish  &  Whitlield,  40  Colborne  St., 
Brantford,  have  been  awarded  the  heat- 
ing and  plumbing  contracts  for  a  $35,000 
addition  to  Mill  No.  1,  owned  by  Pcn- 
luans  Liiriited. 

Quebec,  Que. 

J.  !!.  Morin,  3'J  Sous  le  I'orl,  ha.s  ])een 
awat-ded  the  electrical,  i)luiubing,  antl 
iieating  contracts  and  E.  Gervais,  88  Ba- 
got  St.,  the  painting  contract  in  connec- 
tion with  the  erection  of  an  $18,000  ware- 
iiousc  for  J.  B.  Kenaiul  &  Co.,  l.-.'o  St. 
Paul  St. 

Toronto,  Ont. 

Charles  Gallichan,  (V.l  Dovercourt  Rd., 
has  been  awarded  the  carpentry  contract 
and  G.  W.  Richardson,  1!)5  Adelaide  W., 
the  pliunbing.  The  heating,  roofing,  wir- 
ing, and  painting  contracts  will  be  award- 


ed soon  for  the  erection  of  a  $10,000  man- 
ufacturing plant  for  A.  G.  Sti-athy,  123 
Simcoe  St. 

Welland.  Ont. 

Somerville  &  Dilworth,  117  Merritt  St., 
have  been  awarded  the  general  contract 
for  the  erection  of  two  stores,  etc.,  cost- 
ing $15,000,  for  Charles  Stewart.  Owner 
will  receive  tenders  for  plumbing  and 
heatuig,  and  is  in  the  market  for  Milton 
and  other  brick,  steel,  lumber  of  various" 
sizes,  probably  cement,  1,000  square  yards 
of  metal,  mosaic  tiling,  cut  stone  lintels 
and  sills,  about  70  squares  of  metal  ceil- 
ing, doors  and  window  sash,  plate  glass 
skylights.  I^rantford  rooting,  tiling  (pro- 
bably Denison  interlocking),  and  store 
fittings. 

C.  E.  Hickey,  25  Grove  St.,  has  award- 
ed the  general  contract  for  the  erection 
of  a  store  and  residence,  to  cost  $10  000 
to  W.  J.  Hickey,  91-93  Main  St.  E.,  who 
^  IS  in  the  market  for  pressed  brick,  enam- 
elled and  wall  tiling,  100  barrels  cement 
quantity  of  structural  steel,  lumber,  metal 
lath,  paroid  roofing,  and  one  hot  water 
furnace.  Will  want  stone  lintels,  sills, 
etc.,  doors,  window  sash,  plate  glass,  sky- 
lights, store  fittings,  and  store  front. 
Saskatoon,  Sask. 

The  Quaker  Oats  Company  plan  to 
erect  a  plant  and  warehouse.  Plant  to 
manufacture  coal  gas  for  the  factory,  a 
quantity  of  machinery,  and  a  sprinkler 
system  will  be  installed. 

Winnipeg,  Man. 

Carter-Halls-Aldinger,  Ltd.,  1010  Un- 
ion Bank  Building,  have  been  awarded 
the  general  contract  for  the  erection  of  a 
$150,000  dairy  for  the  City  Dairy  Com- 
pany, Ltd.,  234  Pritchard  Ave 


Residences 


Brantford,  Ont. 

.  J.  Parsons,  3!)  Superior  St.,  is  con- 
sidering the  erection  of  a  IJ^-storey  brick 
residence  on  Ontario  St.,  and  is  in  the 
market  for  25  barrels  cement,  a  quantity 
ot  umber,  and  British  Columbia  flooriu"- 
and  one  hot  air  furnace. 

Charlottetown,  P.E.I. 

St.  IJunstan's  College  will  build  a 
$3o,000  residence  on  Malpeque  Rd  C  P 
Chappell  &  Hunter,  Des-Brisay  Block' 
are  the  architects.  The  secretary.  Bishop 
U  Leary  will  receive  tenders  on  roofing 
electrical  work,  plumbirtg,  heating  plas- 
tering and  painting.  Brick  will  be  sup- 
plied by  the  Prince  Edward  Island  Brick 
and  lilc  Company,  Richmond.  The 
masonry,  carpentry,  and  heating  will  be 
done  by  day  labor,  under  supervision  of 
Harry  Corcoran,  Water  St.  Pour  stor- 
eys, 113  X  63,  60  rooms. 

Ford  City,  Ont. 

G.   Jacques    &    Co.,   Bong  Building, 
Windsor,  have  drawn  plans  for  a  $5  000 
residence  for  Dr.  D.  St.  Pierre.  Work 
by  day  lal)or.    Owner  buys  material. 
Fort  William,  Ont. 

Biilk  tenders  arc  being  received  until 
-April  7  lor  electrical  work,  plumbing,  and 
licating  in  connection  with  the  erection 
ot  a  $.50,000  residence  for  James  Mur- 
phy, Syndicate  Avenue.  Architect  R  E 
Mason,  Victoria  Block. 

Govan.  Sask. 

Tenders  will  be  called  shortly  for  the 
erection  of  a  $40,000  frame  residence  for 
vy,  N.  Armstrong.  .Architects,  W.  G 
Van  Egniond,  loi;;  McCallum  Block  Re- 
.gina. 


)'■)> 

Hamilton.  Ont. 

I'l.iii^  h.ivf  lu-cM  drawn  ami  llu-  owiu-r. 
(.iiTtliM)  Hudson,  10  Milinl)urj^li  St..  will 
rfccivi-  tcndiTs  on  cK-ctrical  work,  ))hnuli 
MiK,  luatinjs',  idastcriny,  and  painting. 
Owner  will  carrv  out  the  masonry,  car- 
pentry, aiul  rootiun, 

I'lans  have  been  drawn  lor  nine  $;i,.")00 
resiliences  and  one  $j,000  residence  to' he 
erected  by  liethune  iS:  Dirks,  '>7  St.  Clair 
.\\enue.  who  will  carrv  mit  the  masonry, 
carpentry  and  rooling  and  suhKt  all  otiur 
trades. 

'I'lionias  Allen,  2(>.")  Robert  St.,  has  had 
plans  drawn  ft>r  two  two-storey  brick 
residences,  which  he  will  erect  at  a  cost 
of  $3,300  each.  Owner  will  carry  out  the 
masonry,  carpentry,  and  inioling  and  sub- 
let all  other  trades. 

London.  Ont. 

I'harles  larmaiu,  1  l-".rie  Ave.,  is  con- 
sidering; the  erection  of  a  $11,000  resi- 
dence. 

The  L"opp  Syndicate,  secretary,  A.  M. 
Hunt.  Dominion  Savings  ljuilding,  want 
prices  on  all  material  in  connection  witli 
live  tw'o-storey  brick  residences  which 
they  are  erecting  on  Cierrard  St.,  at  a 
cost  oi  $1.">.000. 

Oakvillc.  Ont. 

Tenders  are  being  receixed  hy  llie  ar- 
chitects, Munro  &  Mead,  ;>4  llughson 
S<iuare,  Hamilton,  for  the  erection  of  a 
stone  residence  for  W.  \\  Eaton,  Raven- 
clitTe  Avenue.  Hamilton,  costing  between 
S;.:.->,000  and  $40,000. 

Ottawa,  Ont. 

rians  and  speciticalions  are  with  tiie 
architect.  \V.  E.  Noffke.  Central  Cham- 
bers, who  is  receiving  tenders  until  April 
.-|  for  the  erection  of  a  .$10,000  residence 
tor  I).  R.  Street,  327  Somerset  St. 

Owen  Sound.  Ont. 

The  erection  of  a  $:!,000  residence  is 
contemplated  by  J.  E.  Woolrich,  439 
Second  Avenue  East.  Architects,  Forest- 
er &  Clark. 

Smith's  Falls.  Ont. 

John  McW'horter  is  considering  the 
erection  of  a  residence  on  Church  Street. 

Toronto.  Ont. 

Maurice  Reid.  2341  Queen  E.,  is  ex- 
cavating for  two  residences.  Buys  ma- 
terial, supervises,  and  lets  smaller  trades. 

C.  Coldwell,  582  Carlaw  .A.venue,  is 
about  to  start  work  on  two  pair  of  two- 
storey  brick  residences,  costing  $3,400. 

Plans  have  been  drawn  for  a  $4,200 
2V^-storey  brick  residence,  to  be  erected 
by  J.  G.  Dixon.  1038  St.  Clair  Ave.  Own- 
er buys  material  and  lets  smaller  trades. 

A.  A.  Grant,  037  Logan  Avenue,  has 
started  work  on  two  2'/^-storey  brick 
residences,  costing  $.j.200.  Owner  buys 
material  and  lets  smaller  trades. 

J.  M.  Skelton.  83  Lawton  Ave.,  will 
start  work  shortly  on  the  erection  of  a 
$4..jOO  2^-store>'  brick  residence.  Owner 
lets  smaller  trades. 

H.  E.  Warrington,  82  Wheeler  Ave., 
has  started  work  on  the  erection  of  a  pair 
of  2'/i-storey  brick  residences,  costing 
«4.200. 

Plans  have  been  drawn  for  two  two- 
storey  brick  residences  to  be  erected  i)y 
T.  W.  Robinson,  11  "Evelyn  Crescent,  at 
a  cost  of  $7, .500.    Owner  supervises. 

R.  Mishaw.  289  College  St.,  will  start 
work  shortly  on  a  number  of  residences, 
to  cost  $2,500  each. 

Lowery  &  Mcllroy,  42  Monutview,  are 


'I'll  !•■  (."ON'TR  AC'l"  Rl'XTORD 

ai)oul  to  start  work  on  ihi'  election  of 
two  residences,  tn  oosl  $1'., :.'()().  Owner 
lun  s  brick  and  lunil)er, 

K.  C.  \  aughan  &  Son,  Suniuu  rliill 
liardens,  will  start  work  shortly  on  the 
erection  of  a  four-family  apartment,  to 
cost  $12,000.  Owner  liuvs  lirick  and  lum- 
ber and  lets  Mualltr  trades. 

W.  A.  Roder,  109  Withrow  Ave.,  con- 
templates the  erection  of  a  pair  of  two- 
storev  brick  residences,  to  cost  $3, GOO. 
()wner  buys  brick  and  lumljer  and  lets 
>nialler  trades. 

juiin  I  Inward,  (is  Jlarcourt  A\'e.,  wants 
bulk  or  separate  tenders  for  the  erection 
of  a  brick  residence. 

Welland.  Ont. 

James  Smith  is  receiving  lenders  and 
lias  the  plans  and  specifications  for  a  two- 
storey  brick  veneer  residence. 

Woodstock,  Ont. 

i'lans  and  speciticalions  are  with  llic 
architect,  W.  McNichol,  Mary  Si.,  wlio 
will  receive  tenders  until  April  '>  for  the 
erection  of  two  ai)arl  nu  11  is,  coslin.g 
$(3,.')00.  for  William  Goud^er. 

I'lans  and  specifications  are  with  the 
arcliiteet,  11.  Me.Xichol,  Mary  St.,  who 
will  reeeixi-  leiiiKi>  until  .\i)ril  9  for  the 
ereeliou  nf  a  $t,ii()()  two-storey  lu-ick  resi- 
dence for  \\  .   I".  I'epl't-'i'- 

CONTRACTS  AWARDED. 

Aldborough  Township,  Ont. 

James  Catlicart,  Ivodney,  lias  been 
awarded  the  general  contract  for  the  erec- 
tion of  a  $4,000  brick  residence  for  Hon. 
F.  G.  McDiarmid,  Minister  of  Public 
Works. 

Guelph,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  residences  on  Johnston  St.  for  Den- 
ver &  Haniuioud,  4  Johnston  St.,  who 
will  do  the  idumbing  and  painting  and 
are  in  the  market  for  Nos.  3  and  4 
pressed  brick,  :;.">  barrels,  348  bags  ce- 
ment, rough  and  dressed  lumber,  B.C. 
shingle  rooling,  and  hot  air  furnace: 
Masonry,  H.  Brydges,  I^^arquhart  St.; 
heating.  The  Albert  Smith  Company, 
Cork  St.;  plastering,  W.  Harris,  Olive 
Street. 

Halifax.  N.S. 

The  Eastern  Investment  Corporation, 
Cragg  Building,  president,  Elmore  S.  Sil- 
liker,  have  awarded  the  electrical  coii- 
Iract  in  connection  with  the  erection  of 
live  double  residences,  to  cost  $G,000 
each,  to  William  Sprouin,  corner  Gotlin- 
gcn  and  Cornwallis  Streets,  and  are  open 
for  tenders  on  plnniljing  and  heating. 

Hamilton.  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  two  $4,000  two-storey  brick  residences 
for  J.  .Somerville,  1(56  J'ruspeel,  who  will 
carry  out  the  masonry,  carpentry,  roof- 
ing, and  painting:  Electrical  work,  V. 
Thornton,  174  Balmoral;  plumbing  and 
heating.  H.  Barnes,  212  Balsam;  plaster- 
ing. Hill  Brothers,  303  Emerald  N.  Sub- 
contractors purchase  own  material. 

Plans  have  been  drawn  and  Draper 
Brothers,  0  yVllandale  St.,  have  been 
awarded  the  general  contract  and  will 
carry  out  the  masonry,  carpentry,  and 
roofing  and  receive  tenders  on  electrical 
work,  plumbing,  plastering,  and  painting 
for  the  erection  of  three  (nie-^torcy  frame 
residences,  costing  $l,(ii)(),  for  Mrs.  Mc- 
Leod,  186' Wellington  St. 


April  4,  1917. 

London,  Ont. 

R.  G.  Kelly,  37  Beattie  Ave.,  has  been 
awarded  the  .general  contract  and  will 
start  work  shortly  on,  the  erection  of 
three  l^^-storey  brick  residences  for  T. 
H.  Janes,  Wellington  Rd.,  costing  $7,300. 

Quebec,  Que. 

P.  Lachance,  107  Third  St.,  has  been 
awarded  the  roofing,  electrical,  and 
lilumbing  contracts  in  connection  with 
the  erection  of  a  $5,000  three-storey  brick 
residence  for  J.  E.  Tremblay.  73  Second 
Ave.,  Limoilou.  Painting  will  be  done  by 
owner. 

Toronto.  Ont. 

Hector  McLean,  85  Seventh  Avenue, 
has  been  awarded  the  general  contract 
and  will  supervise  and  let  small  trades 
for  the  erection  of  two  3^-storey  brick 
residences  for  Mrs.  George  A.  Arm- 
strong, 60  Dearbourne  Ave. 

Allen  Brothers,  Birchcliffe,  have  been 
awarded  the  excavating  contract  for  a 
$4,000  residence  to  be  erected  by  J.  T. 
Moore,  30  Brookmount  Rd.  Two- and  a 
half  storeys,  brick  construction. 

Walkerville,  Ont. . 

Albert  Bennett,  Pierre  Ave.,  Windsor, 
has  been  awarded  the  masonry  and  plas- 
tering contracts  and  A.  Cook,  Pelissier 
St.,  Windsor,  the  electrical  contract,  for 
the  erection  of  three  $3,000  residences  for 
John  Schneider,  who  will  carry  out  the 
car])entry. 


Power  Plants,  Electricity  and 
Telephones 

Fort  Erie,  Ont. 

The  Town  Council  islant  to  erect  an 
electric  plant  in  June.  Engineer,  George 
Ross,  Welland. 

Greenfield  Park,  Que. 

Tenders  are  being  received  by  the  en- 
.gineer,  W.  G.  H.  Cam,  3  Beaver  Hall  Sq., 
Montreal,  for  the  following  supplies  in 
connection  with  electric  light  system  for 
the  Municipal  Council:  Pole  framing  ma- 
terials, pole  type,  transformers,  series 
regulation  transformers,  street  brackets, 
poles,  300  lamps  100  and  350  watts  0.0 
ampere,  8  miles  copper  wire.  For  further 
details  and  quantities  communicate  with 
engineer. 

London,  Ont. 

The  residents  of  Erie  Avenue  are  pe- 
titioning the  utilities  commissioners  for 
an  ornamental  li,ghting  system.  General 
manager,  E.  V.  Buchanan. 

New  Glasgow,  N.S. 

S.  P.  Dumaresq,  St.  Paul  Bldg.,  Hali- 
fax, has  been  appointed  architect  and  is 
Ijreparing  plans  for  a  telephone  building 
for  the  Maritime  Telephone  and  Tele- 
graph Company,  Hollis  St.,  Halifax. 
Tenders  will  be  called  shortly. 

Sherbrooke.  Que. 

The  by-law  to  purchase  Two  Miles 
I'alls  power  plant  has  been  carried,  and 
tenders  are  now  being  received  by  the 
secretary,  Gas  and  Electric  Department, 
City  Council,  E.  C.  Gatien,  for  30  miles 
of  No.  4  copper  wire,  wooden  poles,  6 
transformers,  and  other  material  and 
etiuipment  necessary.  Plairs  and  specili- 
calions  with  the  superintendent,  J.  R. 
McGregor. 

Trail,  B.C. 

The  British  Columbia  Telephone  Com- 
pany plan  to  rebuild  line  l^etween  Trail 
and  Rosslaiid,  putting  in  two-number  ser- 
vice; also  to  build  additional  circuit  be- 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 


This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 


The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

OtUwa  RepreienUtlve :— J.  W.  ANDERSON,  7  Bank  Street  ChMnbcrc 
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twcen  Trail  ami  Nelson,  t'luef  eiiRinccr, 
.\   I'  I.aHi-lle.  care  ci>nii)aiiy.  X'ancoiiver, 

Watford.  Ont. 

The  Town  (.Hunoil  have  purchased  a 
site  and  plans  will  be  prepared  sluutly 
fi>r  a  transfi)rnier  station,  to  cost  $:!,000, 
l  lerk.  V.  Herhert. 

Miscellaneous 

Gait,  Ont. 

Tenders  are  heinu  received  by  the 
C  lerk.  J.  McCartney,  until  April  il  for 
l't>rtlantl  cement.  luml>er,  hardware  and 
castings  lor  1017.  I'lans  and  specitica- 
tions  with  Clerk. 

Halifax.  N.S. 

Tenilers  are  heinjj;  received  by  the 
Works  Department.  City  Council,  for 
supply  i^'  granite,  lumber,  ijraiiite  paving 
blocks,  and  cast  iron  specials.  Secre- 
tary-treasurer. L.  F.  MonaRiian, 

Hamilton,  Ont. 

I'lans  and  specilicatioiis  are  with  the 
architect.  S.  Mcl'hie.  Bank  of  Hamilton 
Bldp..  and  tenders  are  being  received  un- 
til noon.  April  9,  for  the  construction  of 
a  $.*>.000  vault  for  the  County  Court 
House,    .-\cting  Clerk.  K.  Dickenson. 

The  followihg  parties  propose  to  build 
private  Rarages: — B.  Ryckman,  0  Strath- 
cona  .Ave.  S. ;  P.  H.  Marshall.  .').")  .Sophia 
St.  S.;  C'.  Hopcroft,  cor.  Napier  and 
I'eel  Sts.;  P.  Ryan.  2!)2  James  N.;  G.  V. 
Collins.  21  Erie  .\ve.;  C.  Bridge,  15  Alex- 
ander St. 
Lindsay,  Ont. 

The  Lindsay  Curling  Club  plan  to  con- 
struct a  .'Slo.OOO  curling  rink. 

The  following  parties  propose  to  build 
private  garages: — R.  Butler  Co.,  Butler 


House.    Kent    S(.;    Cy.    Adams;  A.  T. 
t  laxton.  Kent  St.;  Dr.  H.  Irvine;  W.  T. 
Mullen,  Bond  St.;  Dr.  W.  .1.  Clark,  Cam- 
bridge Si. 
Montreal,  Que. 

Tenders  will  be  received  by  the  sec- 
retary. L.  N.  Senecal,  until  noon,  April 
U),  for  10  flushers,  10  sweepers  or  30 
comhiiu'  machines.  Engineer,  P.  Mer- 
cier. 

Mosa  Township,  Ont. 

The  Carman  Oil  Co.  has  sunk  some 
wells  and  ])Ian  to  sink  many  others.  Stor- 
age tanks  may  be  required  shortly  ;ind 
general  equipment.  Manager,  Mr.  Mc- 
Lend.  care  of  John  Secord,  Con.  (i.  Mosa 
\  ia  Cilencoe. 

Quebec,  Que. 

Tenders  are  being  received  by  the 
manager  of  the  Water  Works  Depart- 
ment, City  Council,  until  4  ii.uu,  .\pril 
10,  for  pig  lead,  lead  pipe,  cast  iron  pipe, 
iron  castings,  brass  cocks,  ceiiu-nt,  lirick, 
drain  pipes,  picks  and  shovels  re(|uircd 
for  1917-18. 

Tenders  will  be  received  by  the  cn- 
.iiineer,  W.  D.  P.ailarge,  until  4  p.m.. 
April  11,  -for  supjilying  stone,  himhcr, 
sand,  etc.,  to  the  Road  Commission.  City 
Council,  during  the  year. 

Ste.  Anne  de  la  Perade,  Que. 

Mr.  M.  Rousseau  is  in  the  market  for 
i)uff  brick,  No.  1.  20Q  bags  cement,  .■!,.'')00 
square  feet  galvanized  iron,  llnnring  and 
moulding. 

St.  Mary's,  Ont.  . 

The  St.   Mary's  Wood  Specialty  Co. 
are  in  the  market  for  circular  saw  .50  or 
.'52  inches  diameter. 
Toronto,  Ont. 

Wm.  Neilson,  Ltd.,  277  Gladstone  Ave., 


have  had  plans  drawn  for  a  $4,000  shed 
to  be  erected  on  Gladstone  Ave. 

CONTRACTS  AWARDED 

Calabogie,  Ont. 

The  London  Concrete  Machinery  Com- 
pany have  secured  the  contract  to  sup- 
ply the  Calabogie  Light  &  Power  Com- 
pany with  a  No.  21  Three-Quarter  Batch 
Concrete  Mixer  to  be  used  on  the  new 
plant  here. 

St.  John,  N.B. 

The  London  Concrete  Machinery  Co. 
have  secured  the  contract  to  supply  the' 
Fegles-Bellows  Company  with  a  No.  21 
three-quarter  batch  concrete  mixer  to  be 
used  for  reinforced  construction  work. 

Sherbrooke,  Que. 

J.  S.  Mitchell  &  Co.,  72-77  Wellington 
St.,  have  been  awarded  the  contract  for 
supply  of  pipe  and  fittings  to  the  City 
Council,  Purchasing  Agent,  H.  C.  King. 


THE 

Canadian  Surety  Co. 

furnishes  promptly 

FIDELITY  and  SURETY 

BONDS 

without  unnecessary  detail. 

PLATE  GLASS  INSURANCE 

BURGLARY  INSURANCE 

Head  Office,  26  Wellington  St.  £., 
TORONTO 

Write  or  telephone  for  rates. 


VANCOUVER  WOOD  PIPE 

,&  TANK  CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
Manufacturers  ol  Wire- Wound  Wood  Pipe,  Continuous  Stave 

Pipe,  Tanks,  Silos,  Steanri  Casing. 
See  our  new  patented  Wood  Pipe  Coupling-Posltlvely  LEAK  PROOF. 
We  are  the  orininalortof  the  BORED  OUT  Wood  Sleeve  Coupling. 
Write  for  Illustrated  Catalogue. 

850  Hastings  St.  W.      VANCOUVER,  B.C. 


Tenders 


A  few  dollars  spent  in  advertising 

your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  himdreds  of  dollars. 


Nothing  New  Under  the  Sun 

in  the  form  of  l)ituminous  material  will  with- 
stand the  severe  rays  of  "Old  Sol"  without  los- 
ing its  binding  quality. 


is  one  of  the  OLDEST  MATERIALS  UNDER 
THE  SUN  and  has  been  exposed  to  its  tropical 
rays  for  centuries. 

THEREFORE  when  streets  are  paved  with 
Trinidad  a  dustless,  noiseless,  sanitary  street  is 
guaranteed  that  will  last  for  years  to  come — 
BECAUSE  Trinidad  RETAINS  its  binding 
quality  INDEFINITELY. 

Write  for  "It's  Up  to  You." 

The  Barber  Asphalt  Paving  Co. 

PHILADELPHIA,  PA. 


April  4,  1917. 
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LONDON  CONCRETE  MIXERS 


Fi^.  105  illustrates 

THE  LONDON  STANDARD  DRUM  BATCH  MIXERS 

with  Power  Loader  made  in  five  sizes  and  with  any  power  equip- 
ment. 

LOOK  HOW  HIGH  THE  SKIP  RAISES!  Not  necessary 
to  pound  the  bottom  out  of  the  skip  in  order  to  charge  the  drum. 

London  Batch  Mixers  are  Built  to  Last  a  Life  Time.  They  will 
produce  a  Batch  of  Concrete  every  Sixty  Seconds.  A  Creamy, 
Smooth  Mixture.   Just  what  your  Engineer  is  looking  for. 

Why  two  thousand  in  use?  Because  every  Mixer  sold  sells  ten 
more. 

We  make  Twenty-three  different  sizes  of  Mixers.  Send  for 
Catalogue  No.  1. 

¥\g.  3  20  illustrates 

THE  LONDON  ELEVATED  DRUM  PAVING  MIXER 

with  Forward  Loader  and 
Rear  Discharge  take  up 
little  room  on  the  road- 

The  Elevated  ■  ^  ^^y- 

Drum  allows  a 
great  descent  for 
the  concrete. 
Provides  for  a 
rapid  delivery. 


Figure  105 


Traction  Drive.  Moves  anywhere  with  its 
own  power. 

The  Rotary  Delivery  Chute  turns  in  a  com- 
plete half  circle;  also  opens  up  at  different  points. 
The  concrete  is  distrilnited  to  any  part  of  the 
road.    No  wheeling.    No  shovelling  of  concrete. 

One-third  less  men  required.  A  better  job. 
We  guarantee  that  this  Machine  will  deliver  Con- 
crete on  a  roadway  at  a  saving  of  10 
per  cent,  over  any  -other  type  of 
Machine.  Full  particulars  on  request. 
Send  for  Catalogue  No.  lA. 


Figure  120 

Figure  130  illustrates 

THE  LONDON  "BULLDOG"  BATCH  MIXER  No.  6 

Capacity  6  cu.  ft.  per  batch  or  00  cu.  yds.  per  day.  Just 
the  machine  for  l)uilding  bridges,  sidewalks,  foundation 
•  walls,  or  any  medium  size  work  requiring  a  portable  ma- 
chine.   Ask  for  catalog  No.  IB. 

l'"igurc  !»G  illustrates 

THE  LONDON  "HANDY"  BATCH  MIXER  No.  4 

Capacity  4  cu.  ft.  per  batch  or  40  cu.  yds.  per  day.  Just  the 
machine  for  building  curbs,  manholes,  gutters,  small  foun- 

idations,   barn  walls,  con- 
  crete  silos,  or  other  small 

  jobs.    -Ask  for  catalog  No. 

FLONDON  r^^^         1  K. 


Figure  9C,  London 
Hatch  Mixer  No.  4. 


"LONDON"  CONCRETE  MIXERS  ARE  NOT  BUILT  DOWN 
TO  A  PRICE,  but  up  to  standard.  London  Concrete  Mixers  are  bcinu 
used  exclusively  for  the  building  of  the  Winnipeg  aqueduct,  a 
$40,000,000.00  job,  wliicli  has  iieen  illustrated  in  the  four  last  issues  of  this 
journal,  for  the  same  reason  that  they  are  used  on  praclicallv  all  otlier 
Government  job.s— they  run  continuously  for  years  without  breakdowns 
or  repairs. 

London  Concrete  Machinery  Co.,  Ltd. 

Dept.  7,    LONDON,  ONTARIO 

World's  Largest  Manufacturers  of  Concrete  Machinery 


?^  ^^^Vu^.^'i'/^u^-^-   ^     ^^"^  Quebec.  Que. 

Xhe  l<oss  &  Hill  Machinery  Company,  Montreal,  Que 
The  General  Supply  Company  of  Canada,  Ottawa,  Ont. 


AGENCIES 


The  General  Supply  Company  of  Canada,  Toronto,  Ont. 
The  General  Supply  Company  of  Canada,  Winnipeg,  Man. 
The  B.  C.  Equipment  Company,  Vancouver,  B.C. 
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MacLcan  Kciinrts  M'^''  ll'^'  lads  lliat  ai'c  sd 

necessary  if  3-011  would  secure  the  l)est  of  new  busi- 
ness— and  they  cost  but  a  few  cents  a  day.  They 
are  issued  daily  (card  system),  and  give  accurate 
information  on  Canadian  building  and  engineering- 
projects,  contemjilated,  their  progress  and  details  of 
the  material  and  equiiimcnt  required.  Rates  and 
samples  on  retjuest. 

MacLEA.N  DAILY  REPOkT.S,  Limited,  Torontcj. 


Steel  Ball  Bearing  Brick  Paving  Carriers 


(PATENTED) 


are  the  right  help  in 
delivering  the  Brick 
from  the  boulevard  to 
the  setters  ;  one  man 
perforfning  the  service 
of  three  or  four.  It 
delivers  the  brick  in 
good  order  and  at  the 
right  time.  In  use  by 
leading  Paving  Con- 
tractors. 

Write  for  our  Bulletin 
No.  4. 


MANUFACTURED  BY 


Canadian  Mathews  Gravity  Carrier  Company,  Limited 


484  Richmond  Street  W. 


TORONTO,  ONT. 


April  4,  1917. 
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Made  in  Canada 


This  perfect  contour 
will  endure— 


Middlegate,  Armstrongs  Pointy 
Winnipeg,  Manitoba. 

Treated  ivith  ' '  Tari'ta-A ' '  in  1914 


nr^  HIS   beautiful   macadam   road  was 
treated    with    "Tarvia-A"    in  1914. 
Since  then  not  one  penny  has  been  ex- 
pended for  maintenance  or  repairs. 

This  grade  of  Tarvia  is  of  medium  den- 
sity, and  requires  heat  for  application.  It 
is  a  favorite  binder  for  just  such  roads  as 
this,  where  a  handsome,  smooth  and  dur- 
able surface  is  required,  free  from  dust 
and  mud,  and  proof  against  damage  by 
automobiles. 

After  the  "Tarvia-A"  had  soaked  into  the 
macadam  for  a  while,  a  surface  coat  of 
stone  screenings  was  applied  and  rolled 
into  the  Tarvia  while  the  latter  was  still 
tacky  and  warm.    On  cooling,  the  Tarvia 


hardened  to  a  stiff,  slightly  plastic  mat- 
rix of  great  bonding  power. 

Tarvia  is  absolutely  waterproof  and  this 
surface  sheds  water  smoothly  to  the  gut- 
ters at  all  seasons. 

For  the  same  reason  it  is  frost-proof  and 
came  through  the  snow  and  ice  of  winter 
in  fine  shape. 

After  two  or  three  years  this  road  will 
probably  receive  another  light  coat  of 
Tarvia  and  a  renewal  of  stone  screenings, 
and  this  will  suffice  to  keep  it  in  beautiful 
condition  for  another  such  period. 

The  Tarvia  way  is  tiic  least  expensive 
way  of  keeping  a  road  dustless,  smooth 
and  inviting  to  traffic. 


Booklet  on  request.     Address  our  nearest  office. 


Special  Service  Department. 


This  company  lias  a  corps  of  trained  engineers  asking  by  anyone  interested. 

and  chemists  who  have  given  years  of  study  to  If  yon  will  write  to  the  nearest  office  regarding 

modern  road  problems.  road   problems  and   conditions   in   your  vicinity. 

The   advice   of   these  men   may   be   had  for  the  the  matter  will  have  prompt  attention. 


THE  PATERSON   MANUFACTURING    COMPANY,  LIMITED 

MONTREAL  TORONTO  WINNIPEG  VANCOUVER 

THE  CARRITTE-PATERSON  MANUFACTURING  CO.,  LIMITED 


ST.  JOHN.  N.  B. 


HALIFAX,  N.  S. 


8VDNKV,  N.  8. 


'I'll  I'   (.'ON  TRAfT  K  lU'ORD 


April  4,  1917. 


TRUSCON  ROAD  MESH 

Truscon  Armour  Plates  and  Truscon  Curb  Bars 

FOR  CONCRETE  ROADS  AND  CURBS 


Truscon  Armour  Plate 


Cross  scctionai  vitw  showing  joint  protected  by  Truscon 
Armour  Plates  with  filler  between  them. 


The  Beveled  Edge  Protects  the  Concrete 


TRUSSED 


MONTREAL 


TRUSCON  ffi 


The  scientific,  practical,  efficient, 
and  economical  protection  for 
edges  of  concrete  curbs,  columns, 
walls,  entrance  posts,  platforms. 


Straight  or  Curved  Bars 

Unit  of  Plate  and  Anchorage. 
Substantial  Steel  Protection. 
Rigid,  Positive  Anchorage.  No 
Splitting  of  Concrete.  Easy  to 
handle  and  install. 


See  Our  Exhibit  at  Ottawa 

CONCRETE  STEEL 

OF  CANADA,  LIMITED 

Walkerville,  Ontario 

TORONTO 


COMPANY 


WINNIPEG 


April  4,  191T. 
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A  corrosion-resisting  corrugated  Culvert  !  A  culvert  that 
is  strong,  easy  to  transport  and  install ;  permits  plenty 
of  expansion  and  contraction — a  culvert  that  is  durable, 
yet  low  in  cost.     That's  economy  ! 


Two  or  three  men  with  shovels  and 
picks  can  install  a  corrugated  Cul- 
vert. No  derricks,  concrete  mixers 
or  other  tools  are  necessary. 

Because  of  the  corrugations  the 
pressure  of  deep  fills,  and  vibration 
in  shallow  fills  holds  no  terrors  for 
the  corrugated  culvert.  Nor  do 
freezing  and  thawing. 

Durability,  however,  is  of  highest 
importance.    And  durable  corrugated 


culverts  are  made  possible  by  Toncan 
Metal.  ^ 

Toncan  Metal  is  a  pure,  homogen- 
eous sheet  metal,  possessing  corro- 
sion-resisting properties  hitherto 
considered  impossible  in  an  iron  ore 
product. 

Therefore,  to  assure  durability,  speci- 
fy distinctly  Toncan  Metal  Corrugat- 
ed Culverts. 


Write  for  prices  and  copy  of  "Corrosion— The  Cause— The  Effect— The  Remedy" 

THE  PEDLAR  PEOPLE  LIMITED,  OSHAWA,  ONT.,  Culvert  Makers 
THE  STARK  ROLLING  MILL  CO.,  CANTON,  OHIO,  Mfrs.  of  Toncan  Metal 

Resists  Corrosion 


r4 
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Million  Dollar  Jobs 

Toronto  Harbor  Improvements 
Toronto  Filtration  Plant 
Borden  Military  Camp 

Government  Docks,  Port  Nelson 


These  Million-dollar  Jobs  all  have  Carbic  Flare  Lights  showing 
the  way.  jobs  like  these  are  1 '(  )Srri\'K  I'ROOF  of  the  efficiency  of 
the  llare  liglit  for  const ruclion.  Nnnierous  big  jobs  not  mentioned 
herein  are  also  nsing  llare  lights  for  construction,  and  Contractors  have 
been  convinced  of  the  suiu'riorily  of  this  form  of  lighting. 


CARBIC  FLARE  LIGHTS  burn  the  CARBIC 
CAKE,  the  new  SMOKELESS,  NON-EX- 
PLOSIVE, POSITIVE  gas  fuel. 

Be  vou  a  contractor  of  PLASTERING,  CONCRETING,  LATH- 
ING, TILE  or  MARBLE  WORK,  you  will  he  interested  to  know- 
that  the  Carbic  h^lare  is  adapted  to  this  work,  and  can  be  used  any 
place,  any  time,  at  a  very  small  cost. 

It  does  away  witli  lost  time  in  temporary  electric  wiring,  unsteady 
gasoline,  or  oil  flares,  is  much  neater,  and  cpiicker  than  any  flare  oper- 
ated by  raw  carbide. 

We  have  the  largest  contractors  listed  as  users  of  the  Carbic 
Light,  and  every  one  speaks  well  of  the  Carbic  as  a  flare  light.  "The 
best  they  ever  had"  is  the  way  one  llrni  expressed  their  appreciation 
of  the  light. 

CARBIC  FLARE  LIGHTS  are  placed  on  your  work 
absolutely  FREE  as  a  trial. 

You  are  under  no  obHgation  to  purchase.  If  you  want  to  try  the 
CARBIC  on  a  job  just  send  us  a  card  and  we  will  ship  as  many  as 
required. 

CARBIC  CAKES  can  be  secured  throughout  the  Dominion  of 
Canada,  and  therefore  there  is  no  delay  in  getting  the  fuel  promptly. 

Wire  or  write  for  a  FREE  TRIAL— It  costs  you  nothing. 

W.  L.  FOSTER 

8  Lombard  Street  -  -  TORONTO,  CAN 

Western  Agent.-Kelley  Powell  Ltd    WINNIPEG,  MAN. 


2000  Candle  Power 


April  4,  li)17 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN.  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
^  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  AH  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francises 


1 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  pianu- 
facturers  in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 


We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
for  estimates. 


Send  for  special  Tank  and  Tower  Catalogue 


Ontario  Wind  Engine  &  Pump  Co. 

Winnipeg  Calgary 


Toronto  Montreal 


Limited 


Jamks  Thom.son.  President 


J.  G.  Allen,  Vice-President. 


J.\Mi;.s  A.  Thom.son,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 


CAST  IRON  PI 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all   kinds  3  inches  to  60  inches  diameter, 

of  Waterworks  Supplies.    ^  for  Water,  Gas,  Culvert  and  Sewer 

HAMIILTON,  ONT. 
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Burwash  Hall,  Victoria  College,  Toronto 


Credit  Valley 
Grey  Sandstone 

THIS  architectural  gem  is  built  of  Credit 
Valley  Grey  Sandstone  because  the 
men  of  judgement  back  of  this  struc- 
ture deemed  it  the  best  material  to  inter- 
pret their  ideas. 

Burwash  Hall  is  but  one  of  the  many 
beautiful  buildings  constructed  of  Credit 
Valley  Grey  Sandstone.  Others  are  Sir 
Henry  Pellatt's  Castle,  Knox  College 
Toronto  Technical  School,  etc. 

Prices  gladly  furnished 

F.  Rogers  &  Co. 

1193  Queen  St.  West 

Toronto 


April  4,  1!)]7, 
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Will  your  city  get  a 


Double  Motor 
Street  Flusher 

LICENSED    UNDER    OTTOFY   PATENT   No.  795059 

•T<HP:  affinnatix  e  answer  to  this  question  requires  comparatively  quick  decision. 
Orders  for  Tiffin  Double  Motor  Street  Elushers  are  coming  in  fast. 

Some  cities  are  goino-  to  be  disappointed,  because  there    is    a    limit  to  the  number  of 
machines  we  can  build  this  season. 

W'c  do  not  believe  you  would  want  any  other  Elushcr  but  the  Tiffin.  \\'c  know  \  ,,n  wi.uld 
not  il  you  were  fully  acquainted  with  the  remarkable  accomidishments  of  the  Tiffin. 

Why  they  are  superior 

Aside  from  the  stability  of  design  and  the  excellence  nf  cmistructinn.  Tiffin  Elushers  uwe  their 
success  to  the  n.ohtness  of  the  engineering  principle  that  stipulates  One  Motor  for  wate- 
I)ressure  and  another  and  independent  Motor  for  vehicle  movement. 

(  hir  Catalog  and  Engineering  Data  shows  why  this  system  gives  better  flushing  and  sprink- 
ling results  at  less  maintenance  costs,  and  lists  the  many  sizes  and  capacities  built.  ' 

THIS  INFORMATION  GLADLY  SENT  UPON  REQUEST. 

THE  TIFFIN  WAGON  COMPANY 

TIFFIN,  OHIO 

We  build  Tiffin  Motor  Trucks  of  Vs,  to  6  ton  capacities  for  every  service  and 
have  had  noteworthy  success  in  designs  for  specialized  municipal  service  '  We 
also  build  Dumping  Wagons  and  Farm  Wagons.   ASK  FOR  CATALOGS 


NEW  YORK,  J.  A.  Del  Solar,  export. 
NEW  YORK.  J.  A.  Dewey. 
PHILADELPHIA,  Loder  &  Smith. 
PITTSBURG.  H.  B.  Navlor. 
WAUSAU.  WIS..  Radcliffe  Mchy.  Co. 
ST.  LOUIS,  Granville  Supply  Co. 
COLUMBIA.  S.C..  los.  A.  Bell  &  Co. 
lACKSON.  MICH..  G.  M.  Whaley. 
OGDEN.  Sidney  Stevens  Imp.  Co. 
DENVER.  S.  G,  Elbe. 
LOS  ANGELES.  The  F,  F.  Foster  Co 
SAN  FRANCISCO.  N.  K.  Davis. 


REPRESENTATIVES  : 
PORTLAND.  ORE.,  A.  G.  Long 
CHATTANOOGA.  R.  R.  Nixon 
MEMPHIS,  I.  G.  Livar. 
NASHVILLE,  Dixie  Road  Mchy.  Co. 


MONTREAL.  F.  H.  Hopkins  &  Co. 
TORONTO.  F.  H.  Hopkins  &  Co. 
NORFOLK,  VA..  W.  M.  Hannan,  Jr 
FARGO,  Fargo  Fire  Engine  Co. 


City  of  Fargo. 
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Filter  Alum 

{Sulphate  of  Alumina) 


Standard 
Quality 


W'e  have  a  particularly  attractive  service  to  offer  water- 
works superintendents  and  purchasing  agents  by  supply- 
ing standard  high  quality  filler  alum. 

Particulars  and  prices  on  request. 

Manufactured  by 

Harrison  Sons  &  Co.,  Inc.  Philadelphia 


AGENTS 


DILLONS  LIMITED 


275  St.  Paul  St. 


MONTREAL 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the  "Keith''  Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        v^^^te  for  our  New  Catalogue  No.  55, 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  259-261  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  CLANCEY  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton,  Alta. 
Messrs.  ROBERT  HAMILTON  &  CO..  LTD.,  Bank  of  Ottawa 
Bldg.,  Vancouver,  B.  C. 


Are  You  Building? 


The  illustration  shows  Luxfer  Prism 
sidewalk  work  in  course  of  construc- 
tion at  the  new  Nordheimer  Building, 
roronto.  Note  the  alignment  and 
solidity  of  the  Luxfer  all-bearing 
frame  with  rod  reinforcement.  The 
prisms  are  treated  to  prievent  crack- 
ing.   Job  now  completed  some  time. 

When  building  don't  forget  the  light- 
ing economies  that  can  be  effected 
with  Luxfer  sidewalk  and  window 
prisms. 


K  a  e     a  a  s  a  a  ~i  ■i;aaaaaaa»i 
jt  c-/r  s  g  B  s  a  a  ia  a  :^  laaaaaaaiS 
i'^!^  "jejfsss  B  s  IS  SI  n  s  yi  <  a  a  ai  a  a,  a  a 

■JfS.SJBSS  m  S  m  m  9  1 


Luxfer  Prism  Company, 

296  Richmond  St.  West, 


TORONTO 


\pril   I.  I'.h; 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones.  Office  North  ^§^c   Evenings,  North  2107 


Meet  All  Requirements 

"Amei  lean"  Fiie  Pumps  meet  all  requirements  of 
I  Iiulerwi  iters'  Associations,  because  in  their  design, 
material  and  workmanship  high  quality  is  maintained, 
and  every  pump  is  carefully  tested  in  our  own  lab- 
oratory liefore  it  is  permitted  to  leave  our  Works. 

Wlien  so  ordered,  these  pumps  are  furnished  direct 
connected  by  flexible  shaft  coupling  to  high  speed 
enclosed  ventilated  motor,  so  designed  that  in  case 
of  hose  rupture  it  will  not  deluge  the  motor. 

Catalog  1352  describes  them. 
Write  for  your  copy. 

The  American  Well  Works 

General  Office  and  Works :  Aurora,  III. 
Chicago  Office :  First  National  Bank  Building 

Special  Canadian  Dealers 
R.  H.  Buchanan  &  Co.,  Montreal. 
Gorman,   Clancy   &   Grindley,   Ltd.,   Edmonton  and 
Calgary. 

B.  C.  Equipment  Co.,  Vancouver,  B.  C. 


Enquiries  solicited. 

CANADA   WIRE    &  IRON 
 GOODS  CO.,  Hamilton 


A  IT   C  Relaying 

Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore^  Toronto 


nENNISTEEl 

LONDON  -H  CANADA  |^ 

That  Name,  on  Steel  Lockers 
and  Shelving,  is  worth  having! 

\\7'E  HAV'li  devel(  ij)e(!  the  possibilities  of  steel 
as  a  material  for  lockers,  cabinets,  shelving, 
office  furniture,  etc.,  to  a  high  pitch  of  efficiency. 

DENNISTEEL  Lockers 
are  less  of  "a  tin  box"  and 
more  of  a  handsome  piece 
of  furniture  than  the  old- 
style  metal  lockers. 

In  the  DENNLSTEEL 
Line,  }-ou  will  find  a 
beauty,  a  cjuality,  dur- 
ability and  utility  beyond 
your  expectations. 

Let  us  send  illustrated  lit- 
erature that  gives  an  idea 
(if  the  line  and  introduces 
you  to  some  big  users. 

The  Dennis  Wire  and  Iron 
Works  Co.  Limited 
Lo  iM  D  on 


National  Iron  Works 

LIMITED 

Head  Office,  Works  and  Docks-TORONTO 

CAST  IRON  PIPE 

Every  Size  for  Water,  Gas,  Culvert  or  Sewer, 
Carried  in  Stock  at 

MONTREAL  -  TORONTO  -   PORT  ARTHUR 

LAKE  OR  RAIL  SHIPMENTS 


rill':  rt )  n  i  \<  \  (  i   k  i'  (  ( >  r  i  > 


Ai)ril  4,  I'JIT. 


Railway  Equipment 
For  Sale 

.1 — Ki-wlici-l  l-oconiotivcs,  ton. 

Mi'Unl  Kuconuitivi',  SO  ton. 

Hurt  Convertible  Kl-ton  liallasl  (;us. 

Model      Marion  Slio\ol. 

Moili-1  40  Marion  Sliovil. 

Model  111  Marion  Shovel. 
.-    l)aven|>ort  4-wheel  Saddle  r.iiik  I  .oconioi  i  vos. 

H"..  tons,  :t(;-in.  saiisc. 
-•--Davenport  4-\vheel  Saddle  Tank  Locomotives, 

18'/j  tons,  standard  .;;ause. 
4 -yard  capacity  \Vo.<;fcrn  Dnnip  Cars,  iifi"  Gau.ne 
fi-yard  capacily   K.  &   I.  Dninp  C'ars,  Standard 

Gauge. 

2— (.  lass  U  (R.  &  L.)  Side  I'.allast  Kapi.l  Linload- 
ers. 

1 — Steel  Underfranic  .Steam  Derrick  Car. 

."sundry    I'lat   and    liox   Cars,   .Spreader  Car, 
1  rack-layinj?  Car,  Vans.  Light  Hand-derrick  Car. 

The  most  of  this  ecpiipment  has  only  been  in 
use  two  seasons. 

Locateil  near  Montreal. 

Enquire 

O'BRIEN  &  MARTIN 

704  Shaughnessy  Building 

MONTREAL 


The  Glue  Book 


WHAT  IT  CONTAINS 


Chapter 

1 

—Historical  Notes 

Chapter 

2 

Manufacture  of  Glue 

Chapter 

3 

—  Jesting  and  Grading 

Chapter 

4- 

—Methods  in  the  Glue  Room 

Chapter 

5 

Glue  Room  Equipment 

Chapter 

6 

Selection  of  Glue 

Contract  Record 

and  Engineering  Review 
347  Adelaide  St.  West,  Toronto 


bRANTFo„(, 

CRYSTAL 


ROOFS 
THAT 
ARE 
PERMANENT 
ASSETS 


^  N92 


Hoofing 


r.-i, 


Some  roofs  are  long-lived  liabilities.  They 
require  constant  repairing  after  a  few  years' 
service — often  interrupting  and  delaying 
work — possibly  causing  serious  damage  to 
machinery  or  slocks  by  bad  leaks. 

•  Your  customer  expects  a  good  roof  from 
you,  Mr.  Contractor.  See  that  you  don't 
disappoint  him. 

Drantford 

U  Hoofing 

makes  roofs  that  have  proved  to  be  assets 
of  cumulative  value  wherever  used. 

Brantford  roofing  is  absolutely  water- 
proof, fire-proof,  lightning  proof,  storm 
proof  and  trouble  proof.  It  covers  the 
McClary  Mfg.  Company's  plant — shown  in 
illustration  below — and  is  now  in  use  on 
hundreds  of  other  factories,  foundries  and 
manufacturing  plants  throughout  Canada. 
It  is  particularly  well  adapted  for  roofing 
such  buildings  because  it  is  not  affected  by 
acid  fumes,  sulphur  fumes,  gases,  cinders,  or 
flying  sparks. 

There  are  four  kinds  of  Brantford  Roof- 
ing— Asphalt,  Rubber  and  Crystal  (in  rolls) 
— and  Asphalt  Slates.  The  base  of  all 
Brantford  Roofing  is  long-fibred  felt,  com- 
jjletely  saturated  with  pure  asphalt. 

Write  for  free  samples,  booklet  and  prices. 

Brantford  Roofing  Co.^  Ltd. 

Brantford,  Canada 


% 


4 
a 

I 

i 
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ELEVATED 

STEEL  TANKS 

Hemispherical  and  Segmental  Bottoms 

Manufactured  in  Pittsburgh.  Pa. 
Erected  Anywhere 

We  have  special  designs  for  Municipal, 
Railway  and  Industrial  service 

Cataloi;ue  No.  15  sent  upon  request. 

Pittsburgh-Des  Moines  Steel  Co. 

I'll  I  '  I  '.i.         Kew         k  (  iiv 

•t4.n  I  I  42  Ciiuri-h  Si. 

Ii.ill.'i-,    I  (  San    Francisco.   I  ul., 

I':  M  l  ,,  1,111    in.ig.  Kialto  Bldgr. 

(•liic;i;;(.,  111.  -127.')  First  National  Bank  Bldg-. 
I] avana.  Cuba— G5  Nova  Scotia  Bank  Bkltf. 

Des  Moines  Bridge  and  Iron  Co. 

J)cs  Moines,  low  a,  'MS  TuHle  Strecl. 


Dake  Reversing  Motor 

The  Dake  reversing  air  or  &team  motor 
is  especially  adapted  for  use  in  connection 
with  contractors'  machinery, 
cranes,  hoists,  marine,  sawmill 
and  mining  machmery,  where 
to  30  horse  power  can  be  used. 
Will  start,  stop  and  reverse  in- 
stantly. Send  for  complete  cata- 
logue. 

DAKE  ENGINE  CO.,  Grand  Haven,  Mich.,  U.S.A. 

Canadian  Agents 

MONTRE^L-Mussens  Ltd.   TORONTO-A.  R.  Williams Mach.  Co..  Ltd. 


TO  INVESTORS 


THOSE  WHO,  FROM  TIME  TO  TIME,  HAVE 
FUNDS  REQUIRING  INVESTMENT 
MAY  PURCHASE  AT  PAR 


DOMINION  OF  CANADA  DEBENTURE  STOCK 


IN  SUMS  OF  $500,  OR  ANY  MULTIPLE  THEREOF 


Principal  repayable  let  October,  1919.  ' 

Interest  payable  half-yearly,  1st  April  and  1st  October  by 
cheque  (free  of  exchange  at  any  chartered  Bank  in  Canada)  at 
the  rate  of  five  per  cent  per  annum  from  the  date  of  purchase. 

Holders  of  this  stock  will  have  the  privilege  of  surrendering 
at  par  and  accrued  interest,  as  the  equivalent  of  cash,  in  pay- 
ment of  any  allotment  made  under  any  future  war  loan  issue  in 
Canada  other  than  an  issue  of  Treasury  Bills  or  other  like  short 
date  security. 

Proceeds  of  this  stock  are  for  war  purposes  only. 

A  commission  of  one-quarter  of  one  per  cent  will  be  allowed 
to  recognized  bond  and  stock  brokers  on  allotments  made  in 
respect  of  applications  for  this  stock  which  bear  their  stamp. 

For  application  forms  apply  to  the  Deputy  Minister  of 
Finance,  Ottawa. 

DEPARTMENT  OF  FINANCE,  OTTAWA 
OCTOBER  7th,  1916. 


rocK  I 


Canada  Iron  Foundries,  Limited 


Hcafl  Ofllce 

Mark  Fisher  Building 
MONTREAL 


CAST  IRQNf  P!I|E 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc^  Castings 
of  all  kinds,  Moorins:  Bollards  for  both  Concrete  and  Wooden  Docks 


I'  1 1 1   I  t  >  x  r  K'  \  I  r  K  I' t  ( » K  I.) 


A]u-il  4,  I;M7. 


CRANES 


t  >  !■>     •    '   I  'll.      l.r.ijri  ,4lnilll   Olll     TxiK'  K 

Kle<'ii-u'  Truvollnir  I'rniio 


an< 


ELECTRIC  HOISTS,  DERRICKS,  ETC. 

for  all  purposes. 

We  can  make  your  Crane  or  Hoist  in  Canada.  Write 
us  about    your    Crane  requirements   for  any  purpose. 

Northern  Crane  Works,  Limited,  Walkerville,  Ontario 


Boving  Hydraulic  &  Engineering 
Company,  Limited 


LINDSAY, 


ONTARIO 


OUK  LINDSAY  WORKS 


«■  >■  •«  ■«  jt  ■ 


We  Manufacture 
Water  Wheels,     Hydraulic  Governors, 
Centrifugal  Pumps,       Mill  Machinery 
Fly-Wheels  (up  to  28  feet  dia.) 

Prompt  Shipment 
Prices  etc.,  on  request 


Water  Supply 

from 

Deep  Wells 

is  obtained  at  a  mini- 
mum cost  by  use  ot  our 
deep  well  pumps. 


Write  for 
Bulletin  26 
explaining 
the  use  oi 
Cook's 
Patent 
Brass  Tube 
Well 
Strainer 


A.  D.  COOK 

Lawrenceburg  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


Crushed  Rubble  Dimension 

CROOKSTON  QUARRIES 

Crushed  Stone-  Clean,  tough  stone,  specially  suitable  for  concrete  mix  and  macadam  roads.  Although  we 
have  supplied  hundreds  of  cars  of  stone  \o  Toronto,  Montreal  and  intervening  points  we  have  never  had  one 
car  rejected. 

Rubble  Stone — From  one  man  size  to  blocks  weighing  many  tons. 
Dimension  Stone — The  stone  that  has  stood  the  test  for  half  a  century. 
Capacity  500  tons  a  day  C.P.R.  and  G  T.R.  Connections 


Telephone  Madoc  2.  R  3—2 


ASK  US  FOR  QUOTATIONS 


QUINLAN  &  ROBERTSON,  Limited,  Crookston,  Ontario 


April  4,  1917. 
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TURNBULL 

Elevators 

For  every  service;  pas- 
senger, freight,  hand 
power,  dumb-waiters. 

Electric,  hydraulic  and 
belt  driven  for  any  capa- 
city, speed  or  travel  re- 
quired. 

The 

TURNBULL  ELEVATOR 

Manufacturing  Company 

TORONTO,  ONTARIO 

714  Drummond  Building  -:-  MONTREAL 


Nova  Scotia  Steel  &  Coal  Company^  Ltd. 

Beg  To  Announce 

That  their  new  steam-hydrauhc  forge  shop  is  now  in  opera- 
tion, as  also  is  their  recently  installed  "Harmet"  fluid  com- 
pression-plant. 

These  improvements  bring  ''Scotia's"  equipment  abreast 
of  the  best  foreign  forges. 

They  are  accordingly  open  to  supply  forgings  of  all  shapes 
and  sizes.  Made  of  ordinary  or  fluid  compressed  open- 
hearth  steel,  and  satisfying  the  most  severe  specifications. 

For  Prices  and  Particulars  Apply  to 

Head  Office  -  -  New  Glasgow,  N.  S. 


-I  ll  1-   C(^N'rRACT  RECORD 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

iKMKM,   I.IMK.  AM>   liKU  K 

Cement  .lrli*r.cJ  ill  5  l<arrcl  lots.  $:i.4ll  per  l.bl. ; 
»itl.  I.atv  *J  S»>;  c»r  lots.  $1.S5  on  the  track. 
»  iih  pWg»  .  $2.25. 

Liin»-«Trr  white  BOc  per  100  U.S..  .lelivccl 

in  no«  lew  th.i.  1500  lb.  lots.  At  the  ware 
l.oiue.  while  45c.  Riey  ;»c. 

Brick— No.  1  dry  pre»»e>l  re.l  biick  $17;  bull. 
$1T  ro.b.  the  job;  No.  2.  5H :  common  red 
MOck  hricV.  $11  to  $14;  gvcy.  $11  to  $12; 
wire  cut  brick  for  foundation  work.  $9  on 
the  c«r».  delirered  $10;  "Tapestry"  brick,  im 
ported.  $25  to  $35:  local  Rug.  $14;  sand  lime 
brick.  $7.60  f.o.b.  car  at  King  Kdward  Siding; 
$fl.50  f.o.b.  car  or  wagon  at  plant;  $8  50  dc 
livered  on  job.  Paving  brick,  No.  1,  $18  per 
M  fo.b.  West  Toronto;  No.  2.  $14;  paving 
block..  No.  1.  $24  per  M. ;  No.  2.  $1S.  Sun 
Tex  face  brick.  $10  to  $20  per  M.;  Dcnison 
interlocking  hollow  tile.  $60  per  M.  l-ots 
over  l(X).00O,  $55. 

Concrete  brick  —  Quotations  (.  o.  b.  Toronto  :  — 
White  $52,  buff  $28.  grey  $27,  plain  pressed 
$1".  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE,  SAND.  AND  GRAVEL 
Toronto  prices.  F.  O.  B.  Car: 
Crushed  stone— 2  in..  $1.40;  1  in..  $1.55;  H  in- 
$1.55;  rubble  stone,  in  car  lots,  $1.25  per  ton, 
f.o.b.  car. 

Sand — for  cement  or  biick  work,  ^5c  per  ton, 
f.o.b.  Toronto. 

Gravel  —  Pit  run.  90c  per  ton  f.o.b.  Toronto ; 
screened.  $1.05  to  $1.10  per  ton  f.o.b.  To- 
ronto. 

I.rMBER  (BUn.niNG  MATERIAL) 
Toronto  prices,  delivered. 

Hemlock— 2  x  4  in.  to  2  x  12  in..  12  and  14  ft., 
$20;  10  and"  16  ft.,  $31;  18  ft.,  $32;  No.  1 
liemlock  decking,  1x4  in.,  $27;  1  x  &  in., 
$30;  1x6  in..  $32;  No.  2  hemlock  decking. 
$')  less  than  No.  1. 

Pine— 1  in.  x  4  in.  and  5  in..  $30;  1  in.  x  C  in.  to 
H  in..  $32;  1  in.  x  10  in..  $35;  1  in.  x  12  in., 
$.36;  2  in  X  4  in.  to  2  in.  x  12  in.,  and  10  ft. 
to  16  ft.  long',  Norway  pine.  $.35  to  $42 ;  Vg  x 
6  to  10  in.  pine  shelving.  $45  to  $48;  %  x 
in.  pine  shelving.  $50;  No.  1  pine  flooring, 
$42;  No.  1  spruce  flooring,  $35;  No.  1  pine 
V  or  beaded  sheeting.  $47;  No.  2  ditto,  $4:J; 
pine  trim,  4  in.  casing.  $2  per  100  ft.;  5  in. 
ditto.  $2.50;  8  in.  pine  base,  $3.25;  4  in.  pine 
window  stool,  $2.75. 

Shingles— XXX  B.  C.  shingles.  $4.25;  N.  B.  ex- 
tras. $4.25;  N.  B.  clears.  $4 ;  No.  1  pine  lath, 
$C.5'^l;  No.  2  pine  lath.  $6;  No.  1  spruce  latli, 
$5  5". 

Dimension  timber  (B.  C.  fir)— 10  x  14,  12  x  11;, 
12  X  14,  14  X  14,  14  X  16.  $45 ;  10  x  16.  12  x 
16  16  X  16,  14  X  18.  18  x  18.  20  x  20.  $40; 
12  X  IS,  18  X  20,  $50 ;  10  x  18.  12  x  20.  14  x 
20,  16  X  20,  $51.  These  prices  apply  to  32  ft. 
lengths;  32  to  35  ft.,  $1  to  $2  per  thousand 
extra;  36  to  40  ft..  $2  to  $3  per  thousand 
extra. 

STEEL  AND  IRON 

Steel  and  Iron  Bars— $4.00  to  $6.00  base;  twisted 
and  deformed,  $4.25  base. 

Shapes— Over  35  lbs.  per  yd.  $5.00  per  100  lbs. ; 
under  35  lbs.  per  yd.  $4^  per  100  lbs. 

Plates— 12  ins.  and  under,  $5.00  per  100  lbs. ;  over 
12  ins.  and  under  36  ins.,  $5.20  per  100  lbs.; 
36  ins.  and  over,  $5  40  per  lOO  lbs.  Tank  and 
boiler  plates — 'A  in.  and  over  and  under  36 
ins.,  $4.40;  36  ins.  and  over,  $4.90.  Gauge 
plates— Nos.  10,  12,  14,  $4.95  to  $5.20  per  100 
lbs.  Black  American  bessemer  plates — 28 
gauge,  $4.75  to  $4.95  per  100  lbs. 

Flats — 7  in.  wide  and  under,  $4.25  per  100  lbs. 


i;.\tras  1  lOc  per  lb.  extra  for  cutting  to  length, 
f.ir  plate  less  tli.m  'A  in.  thick,  for  angles 
less  than  5  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  18,  20,  and  24  in. 
beams;  1/lOc  to  'Ac  per  lb.  extra  for  all 
Bethlehem  sections. 

Galvanized  iron- -^28  gauge  $7.50  to  $8.00. 

Cast-iron    pipe— Standard    prices,    carload  lots, 
f.o.b.  Toronto:  4-in.  $38  per  net  ton;  6in- 
and  up  to  $37,  with  $1  extra  for  gas  pipe. 
SEWKK  PIPE 

Sewer  pipe — Toronto  prices  (wholesale),  with  dis- 
counts as  below,  f.o.b.  factory — 4  in.,  30c  pei 
ft.;  0  in.,  45c;  8  in.,  70c;  0  in.,  90c;  10  in.. 
$1.05;  12  in.,  $1.35;  15  in.,  $1.S0;  18  In., 
.$2-50;  20  in.,  .$3;  22  in..  $4;  24  in..  $4.50. 
Discounts — 4  in.  to  12  in.,  70  per  cent.;  15 
in.  to  18  in.,  65  per  cent. ;  20  in.  to  24  in.,  60 
per  cent 

Tile  wall  coping — 8  or  9  in.  wall,  50c  per  ft.;  12 
in.  or  13  in.  wall,  75c  per  ft;  IS  in.  wall, 
$1.50  per  ft. ;  carried  in  C,  12,  18,  and  24  in. 

k'MRthS. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $14.80  per  100  lbs. 
Boiled  linseed  oil — in  bbls.,  $1.18  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  bbls.,  $1.15  per  gal.;  red  lead, 
dry,  .fl5  per  100  lbs. ;  putty  in  bulk,  $4.50  per 
100  lbs.;  in  100-lb.  drums,  $4.85;  putty  in 
25  lb.   tins,  .$5.25  per  100  lbs.;   steel  sash 
putty  in  25-lb.  tins,  $5.75  per  100  lbs.;  tur- 
pentine, in  bbls.,  81c  per   Imp.   gal.,  based 
on  soutliern  gauge. 

MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.40   steam   car    load    lots,  iiicUidiiig 

sacks,  less  5  per  cent,  for  casli. 
Lime — Hydrated,  $16  per  ton ;  lump,  $9. 
Brick — No.  1  pressed,  $18;  No.  2  pressed,  $15; 

Manganese  rustic,  $20;  buff  rustic,  $20;  red 

rustic.  No.  1,  $15;  red  rustic.  No.  2,  $13; 

buff  (smooth),  $21;  buff  (rough),  $20;  plastic 

.^IL'.2i">. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 
$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Montreal  (C.  P.  R.  terminals). 

CONCRETE  SEWER  PIPE 

Straight  pipes  (per  foot)  ;  not  reinforced,  8-in. 
26c.;  9-in.  30c.  10-in.  34c;  12-in.  40c;  15-in. 
60c;  18-in.  74c.  Reinforced,  18-in.  90c;  21- 
in.  $1;  24-in.  $1.20;  30-in.  $1.G0;  36-in.  $2.40; 
42-in.  .$3;  48-in.  $4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  $1.40;  J^-in.  $1.65;  Ji-in., 
$1.75  per  ton,  delivered. 

Sand — If  1.10  per  ton.  car  load,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles — 3  in.  x  3  in.  and  up,  $4.50;  1  in. 
X  1  in.  X  in.,  25c  extra;  ^  in.  x  J4  in. 
X  %  in.  50c  extra.  Boiler  plates — 'A  in. 
thick  and  tiiicker.  $0.50..  Circular  plates  - 
Flange  quality,  36  in.  dimension  and  over, 
$'i..''5;  under  y,(i  in.  dimension.  $7.10.  I'eam.-. 
and  channels — Under  35  lbs.  per  yd.,  $5.00; 
35  lbs.  per  yd.  and  over,  $4.75;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$7;  28  gauge,  .$0.50  per  100  sq.  feet,  subject 
to  change  without  notice.  Copper  bearing 
sheets — Keystone  black,  28  U.  S.  gauge.  $5.50 
per  1(X)  lbs.  nominal. 

SEWER  PIPE 
Straight  pipe  (per  foot) — 4  in.,  30c;  6  in.,  45c;  8 
in.  70c;  9  in.,  85c ;  10  in..  $1.05;  12  in.,  $1.35; 
15  in..  $1..«0;  IS  in..  $2..o0:  20  in..  .$3;  22  in., 
$4;  24  in.,  $4.50;  27  in.,  $6.50;  30  in.,  $7.20. 
Channel  pipe  (4  in.  to  30  in.)  24c,  36c,  56c, 


72c,  S4c,  $1.08,  $1.44,  $2.00,  $2.40,  $3.20, 
$3.60,  $5.20,  $5.75.  One-eighth  bends  (4 
in.  to  30  in.),  $1.20,  $1.80,  $2.80,  $3.60, 
$4.20,  $5.40,  $7.20,  $10,  $12,  $16,  $18,  $26, 
$28;  1/4,  $1.20,  $1.80,  $3.15,  $4.05,  $4.75. 
$6.10,  $14.40,  $20,  $24,  $32,  $36,  $52,  $57.60. 
Double  collar,  90c,  $1.35,  $2.10,  $2.55,  $3.15, 
$4.05,  $5.40;  slant  1  foot  long  side  (4  in.  tfl 
15  in.),  90c,  $1.35,  $2.10.  $2.55,  $.3.15,  $4.05, 
.$5.40.  Single  branch  (6  in.  to  9  in.),  3  ft., 
$2.25,  $3.50,  $4.25;  2  and  2!^  ft.  (4  in.  to  30 
in.),  $1.35,  $1.80,  $3.15,  $3.85,  $4.75,  $6.10, 
$8.10,  $11.25,  $13.50,  $18.  $20.25,  $32.50.  $.3(i. 
Single  squares  (4  in.  to  30  in.)  ditto.  Double 
branch  and  double  square  and  Y  pipe  (4  in.  to 
30  in.),  $1.80,  $2.70.  $4.90.  $6.30,  .$7..S5,  $10.80, 
$14.40,  $20,  $24,  $32,  $3G.  $45.50,  $50.40. 
Syphon,  cesspool,  and  buchan  trap  (4  in.  to 
15  in.),  $3,  $4,  $7,  $9,  $10.50,  $18.  Double 
syphon,  running  trap,  and  hand  hole  trap  (4 
in.  to  12  in.),  $3,  $4,  $7,  $9,  $10.50,  $18. 
These  prices  are  subject  to  a  discount  of  50 
per  cent,  for  less  than  car  load  lots  delivered, 
and  a  discount  of  from  61  to  66  per  cent,  for 
car  load  lots  f.o.b.  Montreal. 

SUNDRIES 

Hard  wall  plaster — $14  per  ton.  Plaster  of  Pans 
$2.80  per  bbl,,  both  less  5  per  cent,  for  casn. 
Rope — Best  Manilla,  29'Ac  basis  per  pound; 
British  Manilla,  25c  basis;  sisal  rope,  24c 
basis ;  lath  yarn,  24c.  Boiled  linseed  oil — in 
barrels,  $1.32  per  gal.  of  9  lbs.  Raw  linseed 
oil — in  barrels,  $1.35  per  gal.  nominal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Delivered  in  5-bbl.  lots,  ^2.60;  in  car 

load  lots,  $2.20.    Bags  10  cents  extra. 
Lime — Grey,  34  cents  per  bushel ;  white,  32  cents. 

Kelly  Island  lime  $2.10  per  200  lbs. 
Brick— No.   1  dry  pressed,   red  and  buff,  $35; 
common  red  stock,  $25;  common  grey  stock, 
$12 ;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
•K-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel— Per  yard,  delivered,  $1.85. 

Crushed  Granite— 1J4  and  2-in.,  $2.65;  ^  -in.  ana 
1-in.,  $2.90;  54-in.  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No. '4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $46;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  X  10,  6  X  12,  8  X  12,  $39 ;  10  x  16,  12  x  16, 
16  X  16,  14  x  18,  16  X  18,  18  x  18,  20  x  20, 
$40 ;  6  x  14,  8  x  14,  12  x  IS,  18  x  20,  $42 ;  6 
X  16,  6  X  18,  6  X  20,  8  X  16,  8  X  18,  S  x  20, 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20. 
$43. 

(Continued  on  page  86) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Waraheus*  Stocks  i 

SYDNEY,  N.  S. 
MONTREAL.  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM,  ONT. 


Sale*  Office*  : 

SYDNEY.  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St..  E. 


Mill*  and  General 
Office* : 

SYDNEY,  N.  S. 


WIRE  NAILS        WIRE  PRODUCTS 


iiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii"^ 


1 


The  Ash  Removal 

Problem — Solved 


A 


vilOtAuiomaiic'CearShlftin6Dnkt 
Device  and  Silencer 


SH  removal  may  be  a  mussy,  vexatious 
job,  with  smashed  cans  addin<4-  to  the 
costly  waste,  or  it  may  be  clean,  quick 
and  economical.    The  proper  way  to  pro- 
vide for  ash  removal  is  to  specify  G.  &  G. 
Hoists.    That  G.  &  G.  Hoists  do  solve  the  ash  removal  problem  is 
proved  by  the  fact  that  the  most  prominent  architects  are  repeatedly 
specifying-  them. 

One  man,  and  the  Model  A  Hoist  shown,  can  remove  any  number 
of  barrels,  quickly,  noiselessly,  and  safely.  To  fill  all  requirements, 
five  different  models  of  this  Hoist  are  made. 

WRITE  TO  NEAREST  AGENT  FOR  BOOKLET  AND  PRICES 


MADE 
IN 

CANADA 


GILLIS  &  GEOGHEGAN,  Sherbrooke,  Quebec 


B.  &  S.  H.  THOMPSON  & 
CO.,    LTD.,  TORONTO, 
Agents  for  Ontario 

lllllllllllll 


WM.  N.  O'NEIL  CO.,  LTD., 

VANCOUVER, 
Agents  for  Rritish  Columbia 


B.  &  S.  H.  THOMPSON  &  CO.,  W.  T.  GROSE, 

LTD.,  MONTREAL,  Agent  for  Manitoba,  Saskatchewan 

Agents  for  Quebec  Alberta,  Winnipeg. 
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(v.>>>>tiiiuril  tiulli  |>«|!C  >!' 

PiBc— l  in.  common,  (t  to  10  in..  $105;   11!  in  . 

$110;  pine  liim  4'in.  casing.  $3.70  prr  100 

ft.  S.i4-in.  ditto,  $4.40;  Sin.  pine  base.  $0; 
10  in  .  $7 ;  4'in.  pine  w  indow  ttool,  $7.50. 

ShtngUc— No.  1  U.  C.  cedar.  $4;  No.  2.  $3.50; 
No.  1  B.  C.  cedar  dimension.  $5.50;  liaiul 
sawn,  $7. 

STEEL  AND  IRON 

Steel -Round  bars.  $3.35  per  100  lbs.;  square 
iwisird.  $4  per  100  lbs.;  channels  and  angles, 
$4  '.>S:  beams.  $4;  plates.  $0  per  100  lbs. 

Cast  Iron  Pipes— Standard  price,  car  load  lots, 
(  u  b.  Winnipeg,  $3S  per  xon. 

SEWER  PIPE 
iewer  Pipe Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
16  cents;  6  in.,  ISyi  cents;  S  in.,  30  cents; 
0  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  "5  cents;  18  in.,  $1.00;  20  in., 
$1  50;  24  in..  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— Unsandcd.  $13  per  ton;  sand- 
ed. $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Hrand,  $^.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 
Paints  and  Oils — White  lAd,  ground  in  oil,  $11.50 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  08 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  95 
cents  per  gal. ;  dry  red  lead,  $10.00  per  100 
lbs.;  putty  in  bulk,  $3.25  per  bbl.;  putty  in 
25-lb.  tins,  $3.75;  turpentine,  in  bbls.,  "80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
.  ,!  .  ?.'!.10. 


VANCOUVER  PRICES 

(  K.MKXr.  I.IMK,  .\N1)  liKK  K 
Cement— Grey  Portland,  $2.45  per  bbl  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $32  per 
ton,  s.icks  extra;  fine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  $9.50  per  bbl. ; 
while  Portland  cement,  $2.45  per  bbl.  of  350 
11)S.,  sacks  10c  extra,  f.o.b.  Voncouver. 
Lime  pel  lihl.  f.o.l).  warcliousc  or  delivcreil. 

Brick— Common  red  brick,  .$11.50  to  $13.00  f.o.b. 
warehouse;  $10.50  to  $13.00  in  car  lots  f.o.b. 
Vancouver ;  pressed  red  brick,  $30  f.o.b.  wharf 
Vancouver ;  pressed  buff  brick  .$40  at  ware- 
house;  $33  in  car  lots;  tapestry  brick,  $45  at 
warehouse ;  impervious  brick,  $45  f.o.b.  build- 
ings; fire  brick,  $35  in  car  lots,  $40  in  ware- 
house; fire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEL 
Sand — lirick  and  plaster  sand  $1.85  per  cu.  yd. 

f.o.b.  bunkers. 
Gravel — $2.00  per  yard  delivered. 
Prices  of  stone  are  still  open. 

LUMBER  (BUILDING  MATERIAL- 
Vancouver  prices  f.o.b.  mills : 

Timber  (B.  C.  fir — all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  X  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 


STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse : 

Steel — (round  and  square  bars)  $3.25  base;  twist- 
ed and  deformed,  $3.25  base;  structural  sec- 
tions, $5. .50  to  .$(1. 

Galvanized  iron — 28  gauge,  $9.50  per  100  lbs. 

Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 
$7.10  ,  5,  9  and  10  ft.  sheets,  $7.25  per  square. 
Black  steel  sheets,  24  gauge,  $6.60  per  100 
lbs. 

Steel  angles — to  .fU  per  100  lbs.,  depending  on 
size,     <|uaiility  and  specilications. 

Steel  channels,  beams — $5.50  to  .$6  per  100  lbs., 
depending  on  size,  quantity  and  specilication,'. 

Steel  plates — $(i.5U  to  $7. 

SEWER  PIPE 

Sewer  pipe — Vancouver  prices  f.o.b.  warehouse: 
4-in.,  12J4c.  per  ft.;  6-in.,  21c  ft.;  8-in.,  30c 
ft.;  10-in.,  40c  ft.;  12-in.,  50c  ft.;  15-in., 
$1.05  ft.;  18-in.,  $1.25  ft;  20-in.,  $1.50  ft.; 
24  in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster— $15.00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 
Hydrated  lime— $14.00  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 
Finishing  Plaster — $18.00  per  ton,  sacks  extra. 
Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,  Manilla,  full  coil,  16c  basis ;  2nd  grade, 
14j^c  basis;  sisal  rope,  12j4c  basis. 
PAINTS  AND  OILS 

Mixed  Paint— Per  gal.  $2.75  to  $3.25. 

White  lead— Ground 'in  oil,  $15.90  per  100  lbs. 

Boiled  linseed  oil — In  bbls.,  $1.40  per  gal.  of  9 
lbs. 

Raw  linseed  oil — In  bbls.,  $1.38  per  gal. ;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb. 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbi 


ine 
Pumps 

Electric  aod  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating,  Steam  Turbines,  Tanks,  Water  Wheels.  Water 

Worki  PUnti 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  180  lbs.  fire. 
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The  Genuine 


"McSHANE" 

Straightway  Swinging 

CHECK  VALVE 


Sectional  View 


For  use  Upright 
or  Horizontally 

Always  ready  for  inspection 

T.  McAVITY  &  SONS 

Limited 

HARDWARE  AND  METAL  MERCHANTS 
BRASS  AND  IRON  FOUNDERS 

St.  John,  N.  B. 
CANADA 

MONTREAL  WINNIPEG 


CANADIAN 
CHICAGO  BRIDGE  &  IRON  CO. 

Limited 
BRIDGEBURG.  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:— 
Bridseburg,  Ontario.  130  Janet  Street 

Chicago,  Illinois,  2014  Old  Colonv  Bldg. 
New  York,  N.  Y.,  30  Church  Street 
Shops:— Bridgeburn,  Ont. 
Built  for  C.P.R. Montreal   Chicago,  111.  TJreenvllle,  Pft. 


CONCRETE  MIXERS 

Four  Sizes.  From  50  yds.  to  200  yds.  capacity  per  day. 
Our  large  size  has  traction  drive. 

We  also  make  Towers  and  Tanks  for  Sprinkler  and 
other  purposes. 

Gas,  Gasoline  and  Oil  Engines,  Stationary  Mounted 
and  Traction. 

The  most  complete  line  on  the  market.  Hoists,  Com- 
bination pumping  and  water  supply  outfits  of  every 
description.    Steel  flag  poles,  etc. 


Send  for 
Catalogue 
if 

interested 


Our  50  Yard  Mixer 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


"Galvaduct"  and  "Loricated" 

Conduits 


for  Interior  Construction 


Conduits  Company,  Limited 

Sole  Manutactureri  under  Canadian  and  U.S.  Letteri  Patent 


Toronto 


Canada 


Til  1-  coN  i'R  \cr  RK coun 
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Civil 

Electric  al 
Mechanica 


Directory  of  Engineers 


Contractors 

Special 

Interests 


Chipman  &  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

Wiiiit  (.  hipman.      Geo.  II.  I'nwci. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


M    J  Griswold, 

Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office   and  Laboratories, 
318    Lagauchetiere   St.   West,  Montreal. 
RRAN-CH  OFFICES: 
;;4  Adelaide  Street  East,  Toronto. 
707  I'nion  Trust  lUiilding,  Winnipeg. 

CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL.  SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND   INSPECTION  OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
REPORTS 

Represented  at  New  Vork,  Pittsburgh  and 
Chicago;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 


MONTREAL 


Head  Office 
mad  Meia  Laboratories: 

Branch    Offices    and    Laboratories — 
TORONTO,  WINNIPEG,  EDMONTON, 
VANCOUVER  and   NEW  GLASGOW 


HADDIN  &  MILES 

LIMITED 

(Formerly  The  John  Gait  Engineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 

WINNIPEG     —  CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Waicr  Supply  :  Sewerage  and  Drainagre  ;  Water 
Purification;  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and  Power  Plants. 
Reports,  Designs,  Supsrvision  of  Construction 
New  Birks  Bldg.  Telephone 
MONTREAL,  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  East,  -  TORONTO 


kobert  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Charles  Warnock, 
Jai.  W.  Moffat, 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories : 
McGill  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 


TamcO 
o 


Cut 

Stone 
SAND 


T.  A.  Morrison  &  Co.,  ^".SS^trTa-l'* 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Officeand  Work.-63  Esplanade  E,  TORONTO 

Phones— Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


Milton   Hersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


PATFNTS    SECURED  OR  OUR 
M.  n-x  Mun  1  d      p£Es  RETURNED 

Being  next  door  to  the  Patent  Office,  we 
have  personal  interviews  with  Examiners, 
thus  earlier  allowance  of  your  Patents.  We 
have  access  to  all  Records  and  solicit  the 
business  of  Manufacturers,  Engineers,  and 
others  who  realize  the  advisability  of  hav- 
ing their  Patent  business  transacted  by 
Experts       Send  for  our  Booklet,  etc. 

HAROLD  C.  SHIPMAN  &  CO. 
Reg.  Patent  Attorneys  Ottawa,  Canada 


Anglins  Limited 

Contracting  Engineers 

65  Victoria  St.  MONTREAL 


THOMSON  BROS. 

CONTRACTORS 

Established  1SS4. 
Masonry    and    all    kinds    of  Reinforced 
Concrete  Construction  Work  carried  out. 

Main  2453     413  Ryrie  Bldg.,  Toronto. 
Park.  538,  Park.  3302  Nights,  Sundays,  and 
Holidays. 


IF  your  client  desires  to  erect  a  FAC- 
TORY or  RESIDENCE  in  TORONTO 
I  can  arrange  a  FIRST  MORTGAGE 
LOAN  from  $2,000  to  $100,000. 

Walter  J.  Morris,  Branch  Manager 

London  &  Lancashire  Life  Ass'n. 
10  Adelaide  Street  East     -  TORONTO 


DARLING  BROTHERS  LIMITED 

ENGINEERS  &  MANUFACTURERS 

MONTREAL,  CANADA 

Branches:  Agents: 
Toronto,  Winnipeg        Halifax,  Calgary,  Vancouver 

PUMPS  FOR  ANY  SERVICE    ♦  STEAM  APPLIANCES  OFEVERY  KINO 


April  4,  ion 
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The  Maritime  Bridge 

Company,  Umited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


I  Beams 


22-^"  at  SVz  lbs— 50'  0" 
50—4"  at  Q'A  lbs— 50'  0" 
20—4"  at  1014  lbs.— 50'  0" 


Flange  Quality  Steel 
Circles 


Bars 


20—  8" 
20—10" 


'A"— SO'  0" 
!4"— 30'  0" 
20—10"  X  5/16"— 30'  0'^ 
10—11"  X  5/16"— 20'  0" 


10—36"  X  H" 
7^8"  X  ii" 
1—44"  X  7/16" 
5-^8"  X  7/16" 
1—61"  X  7yi6" 
1—64"  X  7/16" 


Channels 


10—  1 

19— 1J4"  X  VA 

11-  lH"  X  VA 


7—2" 
10—2^' 
4—3" 

It— 3k;" 

17-4" 
10—4" 

4—5" 
9-5" 


Tees 

X  1"  X  1/S"— 25'  0" 
X  1/4"— 25'  0" 
X  1/4"— 30'  0" 
X  5/16'— 30'  0" 
X  3/8"— 33'  0" 
X  3/8"— 50'  0" 
X  3/8"— 50'  0" 
X  3/8"— 50'  0" 
X  1/2"— 50'  0" 
X  3'A"  X  7/16"-^0'  0" 
X  3"  X  1/2"— 50'  0" 
X  4"      X  1/2"— 50'  0" 


61- 
70- 


at  30  lbs.— 10'  1" 
at  33  lbs.— 36'  10;/," 


Zees 


X  2" 
X  2'A 
X  4" 
X  4" 
X  4" 
X  4" 


4—2  11/16 
1—2  11/16 

1—  4 

2—  4  1/16 
1—4  1/8 
1^  1/16 
1—4  1/16 
1—4  1/16 
7—5 
1—5 

1—5  1/16 
1—5  1/16 

3—  5 
1—5 


X  3 
X  3 

X  3  1/16 
X  3  1/8 
X  3  3/16 
X  3  1/16 
X  3  1/16 
X  3  1/16 
X  3  1/4 
X  3  1/4 
X  3  5/16 
X  3  5/16 
X  3  1/4 
xf3  1/4 


X  3/8  —48' 
X  3/8  —  8' 
X  1/4  —25' 
X  5/16—23' 
X  3/8  —11' 
X  1/2  —40' 
X  1/2  —41' 
X  1/2  —11' 
X  5/16—60' 
X  5/16—15' 
X  3'8  —50' 
X  3/8  —44' 
X  1/2  —50' 
X  1/2  —14' 


Office  and  Plant,  NcW  GksgOWy  N.  S. 


Trades  and  Labour  Branch 


Department  of 


Public  Works 


A.  Riddell,  M.A.,  Ph.  D., 
Superintendent 


Findlay  G.  Macdiarmid,  W. 
Minister  of  Public  Works 
and  Highways 

The  Trades  and   Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes: 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY,  SHOP,  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 


The  following  regulations  are  of  importance  to  Contractors: 

STEAM  PIPING 

I'rawings  and  specifications  of  all  high  pressure  steam  pipitig  must 
be  registered  and  approved  by  the  Steam  Boiler  Branch  before 
any  work  of  installation  is  commenced.  The  drawings  sub- 
mitted should  show  clearly  the  dimensions  and  layout  of  tlie 
main  steam  lines.  Full  particulars  should  be  given  as  to  the 
material  used  in  the  construction  of  the  piping,  and  all  valves 
and  other  fittings  used  in  connection  therewith  must  be  of 
approved  make. 

Any  deviation  oi  the  above  requirements  shall  be  deemed  a  violation 
of  the  Steam   Boilers  Act. 

All  communications  in  this  connection  should  be  addressed  to  the 
-Steam  Boiler  Rrancli,  Department  of  Public  Works,  ].')  Queen's 
Park,  Toronto. 


gV  supplying  our  customers  with  electric  wires  and 
cables  and  cable  accessories  of  the  highest  quality. 
.ST.\N'r>.\Ri)  has  come  to  mean  to  them  real  economy — 
that  is  maximuin  durability  at  a  reasonable  price.  Ask 
our  customers  and  then  write  our  nearest  office  about 
your  requirements. 

Standard   Underground  Cable  Co. 
of  Canada,  Limited 

Hamilton,  Ont. 

Montreal,  Que.  Winnipeg,  Man.  Seattle.  Wash. 


STRUCTURAL  STEEL 

and 

BRIDGE  BUILDERS 


Capacity  18,000  Tons. 

We  build  and  erect  all  kinds  of  Structural  Steel  Bridges, 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

McGregor  &  Mclntyre,  Limited 

1139  Shaw  St.  -  -  TORONTO,  CAN. 

Telephone  Hillcrest  1614—1615—1616. 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  pravaot- 
ing  rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 

Montreal  TORONTO  Winnipeg 


90 


THF.  CONTRACT  RKCO.RD 


April  4,  1917. 


Wi.rks  at  Walkerville.  Ontario 


J 

i 


mi 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


TIMITtD 


IfltKtRREliEi 

VALVE  HYDRANT  MANUFACTURERS 

WALKERVILLE,  ONT. 


BOOKS 

for  Engineers 
and  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

British  &  Fnrpien  Building  Stones,  by  John  Watson.  Pub- 
lished in  1911  at  the  University  Press,  Cambridge,  Eng- 
land.   483  pages.    Price  50  cents. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published  in  1915 
bv  McGraw-Hill  Book  Company.  190  pages,  illustrated. 
Price  $2.00. 

Concrete  Construction  for  Rural  Communities,  by  Roy  A. 
Seaton.  Published  in  1916  by  the  McGraw-Hill  Book  Co. 
223  pages,  "illustrated ;  price  $2.00. 

Construction  of  Roads  &  Pavements,  by  T.  R.  Agg,  C.  E. 
Published  in  1916  by  McGraw-Hill  Book  Company.  432 
pages,  illustrated.     Price  $3.00. 

Dams  &  Weirs,  by  W.  G.  Bligh.  Published  in  1915  by  the 
American  Technical  Society.  206  pages,  illustrated.  Price 
$1.50. 

History  of  Bridge  Engineering,  by  Henry  Grattan  Tyrrell, 
C.E.    480  pages,  illustrated.     Price  $5.00. 

Hydraulics,  by  Ernest  H.  Sprague,  with  worked  examples  and 
89  illustrations.  Published  by  Scott,  Greenwood  &  Son 
in  1914.     Price  $1.00. 

Irrigation  Practice  and  Engineering  (Volume  One),  by  B.  A. 
Etcheverry.  Published  in  1915  by  McGraw-Hill  Book 
Company.    213  pages,  illustrated.     Price  $2.00. 

Irrigation  Practice  &  Engineering  (Vol.  2),  by  B.  A.  Etche- 
verry. Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.   364  pages,  illustrated.    Price  $3.50. 

Irrigation  Practice  &  Engineering,  Volume  3,  by  B.  A.  Etche- 
verry.   Published  in  1916  by  McGraw-Hill  Book  Company. 

438  pages,  illustrated.     Price  $4.00. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne.  Pub- 
lished in  1904  by  John  Wiley  &  Sons.  1,116  pages,  illus- 
trated.    Price  $1.50. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company  in 
1914.     143  pages,  illustrated.     Price  $1.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912  by 
Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Some  Considerations  Regarding  Cast  Iron  and  Steel  Pipes,  by 
John  Sharp.  Published  in  1914  by  Longmans,  Green  & 
Company.    142  pages,  illustrated.    Price  $1.50. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E.  Published 
by  Myron  C.  Clark  Publishing  Company  in  1913.  260 
pages,   illustrated.     Price  $2.00. 

Surveying  Manual — A  Manual  of  Field  and  Office  Methods  for 
Use  of  Students  in  Surveying,  by  William  D.  Pence,  C.E., 
and  Milo  S.  Ketchum,  C.E.  Published  in  1915  by  McGraw- 
Hill  Book  Co.    3S8  pages,  illustrated.     Price  $2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Published  in 
1915  by  McGraw-Hill  Book  Company.  265  pages,  illus- 
trated.    Price  $2.00. 

Water  Power  Engineering,  by  Daniel  W.  Mead,  2nd  edition. 
The  Theory,  Investigation  and  Development  of  Water 
Powers.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.    843  pages,  illustrated.     Price  $5.00. 

Waterworks  Engineering.  A  Practical  Treatise  on  the  Con- 
struction of  Waterworks  for  the  use  of  Engineers  and 
Students  of  Engineering,  by  Fred.  C.  Uren,  M.  Inst.  C. 
E.  I.  With  numerous  plates  and  186  illustrations.  Pub- 
lished by  Castle  Litho  Limited,  Bristol,  England,  in  1914. 
268  pages.    Pwce  $3.00. 

Waterworks  Handbook,  by  Alfred  Douglas  Flinn,  Robert  Spurr 
Weston  and  Clinton  Lathrop  Bogert.  Published  in  1916  by 
McGraw-Hill  Book  Company.  824  pages,  illustrated.  Price 
$6.00. 
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Light 
yet  Durable 


AlUSteel 
Construction 


Speedy  and 
Economical 


Every  Blow 
Counts 


The  "JACKHAMER 

The  One-Man  Rock  Drill 

Important  features  of  this  drill  are: 

1.  Facility  with  which  it  may  be  moved  from  hole  to  hole. 

2.  The  ease  with  which  steels  may  be  changed. 

3.  Convenience  of  handling  in  close  quarters. 

4.  Non-freezing.    Uses  either  steam  or  compressed  air. 

The  above  are  a  few  of  the  points  which  make  this  machine 

"The  Contractors'  Rock  Drill" 

For  open  cut  work,  trench  excavation,  breaking  boulders,  block  hol- 
ing, and  general  purposes,  it  has  no  equal. 

Ask  our  nearest  sales  office  for  any  information  or  printed  matter  you 
would  like  on  this  subject.  It  will  be  promptly  sent,  and  may  be 
helpful  to  you. 

Canadian  IngersoU^Rand  Company,  Limited 

Commercial  Union  Bldg.,  Montreal,  Canada 

WORKS:   SHERBROOKE,  QUE. 
Sydney        Toronto        Cobalt        Timmins        Winnipeg        Nelson  Vancouver 
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If  you  want 


WIRE  ROPE 

that  outwears  all  other  makes 
USE 

"DOMINION" 

The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL  TORONTO  WINNIPEG 

Efficient  Equipment 

Enables  the  construction  and 
upkeep  of 

GOOD  ROADS 

—  OUR  — 

Sprinklers,  Flushers,  Sweepers 


ARE  SECOND  TO  NONE 


Horse  and 
Steam 

A 

feature 
of 
the 

"Ransome" 

is  the 
thorough 
mixing 


ROLLERS 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 


Vol.  31  Toronto,  April  11,  1917  No.  15 


GLASS  BENDERS 

TO  THE  TRADE 


THE  TORONTO  PLATE  GLASS 
IMPORTING  COMPANY  u„,x.o 

GLASS   IMPORTERS   AND  MANUFACTURERS 

91113  DON  ROADWAY,  TORONTO 
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CONCRETE   EOR  PERMANENCE 


H.l  I  >  I  \  I.I'. 


The  Rutted  Road  Has  Got  To  Go 


E\'IC1\\'  rock  and  rut  in  an  nld-fash- 
ioned  Toad  is  an  obstacle  to  the 
prosress  of  Canada.  It  represents 
waste  of  taxpayers"  road  money.  It  in- 
creases the  cost  of  farm  products.  It 
causes  unnecessar}-  and  expensive  wear 


and  tear  upon  vehicles.    It  wastes  time — 

and  time  is' also  monei'. 

It  is  becoming  recognized  by  engineers 

as  a   back-number  affair — a   ioUy  from 

an  investment  Standijoint — a  thing  to  be 

avoided. 


Our  Highways  Must  Be  Paved  With  Concrete 


It  is  now  common  knowledge  that  a 
highway  paved  with  concrete  has  no 
projecting  stones  to  damage  vehicles; 
no  nnuldy  ruts  to  delay  traffic;  no  dust  to 
annoy  travellers;  that  it  reduces  the  cost 
of  transporting  farm  products,  thus  low- 
ering their  cost  to  the  consumer.  It  is 
the  modern  permanent  road.  Concrete  as 
road  pavement  is  coming  into  universal 
use,  as  fast  as  people  can  learn  of  its  ad- 
vantages. 

To  hasten  the  day  when  all  our  highways 
shall  be  properly  paved,  it  is  important 
that  the  men  who  know  should  tell  of 
their  great  superiority  on  every  possible 
occasion.    The  people  need  the  facts  on 


this  big  subject  of  Good  Roads — and  you 
can  tell  them.  To  make  it  the  easier  for 
you  drive  home  the  argument  for  Con- 
crete we  have  ready  to  send  you  a  few 
interesting  books,  ii.ukeil  full  of  valuable 
information.  These  will  lie  sent  to  anj- 
one  who  asks  for  them.  You'll  i'md  tlie\' 
throw  new  light  on  the  suliject,  iiresent 
facts  new  even  to  those  who  are  already 
convinced  that  "Concrete  makes  tlie  only 
real  road." 

Write  for  them — address 

Canada  Cement  Company 

Limited 
5  Herald  Building,  Montreal 


A    PEKFliCTLY   CROVVXED   COXCRETE  ROAD 
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Quality  Maintained 


The  increasino'  cost  of  raw  materials  that  enter  into 
the  manufacturing  of  rubber  supphes  and  the  higher 
cost  of  labor  justify  advances  in  the  prices.  But  our 
policy  has  been,  and  will  continue  to  be,  to  maintain, 
as  long  as  possible,  the  stability  of  prices  to  dealers, 
advancing  just  as  little  as  possible,  considering  the 
cost  of  manufacturing. 

In  no  case  will  quality  or  workmanship  of  Domin- 
ion Rubber  System  products  be  sacrificed  for  the 
sake  of  price.  We  insist  upon  maintaining  fully 
the  quality  of  each  and  every  line  we  manufacture, 
regardless  of  cost.  Tha't  ensures  the  same  genuine 
satisfaction  that  has  always  made  the  Dominion 
Rubber  System  products  so  popular  with  the  trade 
and  consumer  alike  throughout  Canada. 


Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office :  Montreal,  P.  Q. 

Branches  at  Halifax,  St.  John,  Quebec,  Ottawa,  Toronto, 
Hamilton,  Brantford,  London,  Kitchener,  North  Bay,  Fort 
William,  Winnipeg,  Brandon,  Regina,  Saskatoon,  Edmonton, 
Calgary,  Vancouver  and  Victoria. 
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"BEATTY" 

Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 


Work  of  this  kind  calls  for  t  ependability— "Beatty"  Hoists  furnish  it. 


H.E.  PLANT  ...  1790  St.  James  StrMt,  Montreal, Que. 

K   I.KONAKU  &  SONS  St.  John,  N.  B. 


-Agknts- 


ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

KELLY-POWELL  LTD  McArthur  Bld«.  Winnipegr.Msm. 


LONDON 


ELEVATED  DRUM 


The  Elevated 
Drum  allows  a 
great  descent 
for  the  concrete. 
Provides  for  a 
rapid  and  uni- 
form delivery. 


Paving  Mixer 

Forward  Loader  and  Rear  Dis- 
charge take  up  little  room  on 
the  roadway. 

Traction  Drive.  Moves 
anywhere  with  its  own  power. 

The  Rotary  Distributing  Chute 
turns  in  a  complete  half  circle,  also 
opens  up  at  different  points.  The  con- 
crete is  distributed  to  any  part  of  the 
road.  No  wheeling.  No  sihovel- 
ling  of  concrete. 

ONE-THIRD  LESS  MEN  REQUIRED.  A  BETTER  JOB.  We  guarantee  that  this  Machine  will  deliver  Con- 
crete on  a  roadway  at  a  saving  of  10  per  cent  over  any  other  type  of  Machine.  Full  particulars  on  reque.st.  Send  for 
Catalogue  No.  lA. 

We  have  twenty-three  different  sizes  and  styles  of  Mixers. 
Also  a  full  line  of  Concrete  Machinery  and  Cement  Working  Tools. 

LONDON  CONCRETE  MACHINERY  CO.,  LIMITED 

DEPT.  7,  LONDON,  ONTARIO 

World's  Largest  Manufacturers  of  Concrete  Machinery 

AGENCIES 

R    R.  Pov/cr.  Halifax,  N.S.  Rene  Talbot.  Quebec,  Que.  The  General  Supply  Company  of  Canada,  Toronto,  Ont. 

Tfie  Foss  &  Hill  Machinery  Company,  Montreal,  Que.  The  General  Supply  Company  of  Canada,  Winnipeg,  Man. 

The  General  Supply  Company  of  Canada,  Ottawa,  Ont.  The  B.  C.  Equipment  Company,  Vancouver,  B.C. 
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Dunlop  Mill  Fire  Hose  O.K'd  by  the  Underwriters 


Here  is  one  of  the  greatest  compliments 
ever  paid  to  a  manufacturer  of  Mill  Fire  Hose 
in  Canada : 

The  Underwriters'  Laboratories,  Inc., 
Chicago,  make  it  known  that  Dunlop  are 
authorized  to  use  the  Underwriters'  label  of 
approval  on  Dunlop  Underwriters'  Mill 
Fire  Hose  (Cotton  Rubber  Lined.) 

You  can  understand  the  wonderful  signi- 


ficance of  this  "O.K."  to  the  Canadian  manu- 
facturer and  mill  man  requiring  fire  hose. 

To  purchase  Mill  Fire  Hose  (Cotton 
Rubber  Lined)  without  investigating  the  sur- 
passing merits  of  Dunlop  make — approved  by 
the  Underwriters — a  verdict  money  cannot  buy 
— ^is  to  deny  yourself  all  that  a  Mill  Fire  Hose 
can  possibly  represent  in  efficiency,  because 
the  great  critics  in  effect  say  :  "Dunlop  repre- 
sents Leadership !  " 


Quality  Perpetually  Repeated — Dunlop  Water  Hose 


In  Water  Hose, "Hercules"  and  "Peer- 
less'" take  front  rank  because  for  years  they 
have  kept  up  a  "repeal "  on  quality  that  even 


their  best  friends  did  not  think  possible  in  any 
brand  of  Hose.  We  recommend  "Hercules" 
for  extra  heavy  service. 


"Made  to  Work.  Not  to  Look  at  "-Dunlop  Steam  Hose 

In  all  the  provinces  you  will  come  across  "extra  hazardous,"  but  Dunlop  "Gibraltar" 
Dunlop  Steam  Hose  "on  the  job."  The  and  Dunlop  "Peerless"  Steam  Hose  are 
requirements   are  what   are   usually   styled       "made  to  work,  not  to  look  at." 

If  your  plant  is  in  need  of  Hose,  it  is  not  too  late  to  learn  wherein  "Dunlop"  excels. 

Dunlop  Tire  &  Rubber  Goods  Co.,  Limited 

Head  Office  and  Factories:    Brancfies  in  the  Leading 

Toronto.  (^EAM)  Cities 


(water) 
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All  Comprcuori 

dn.    Ingcitoll  Kand  Co  ,  l.td. 


Casements 

Trussed  Coiicrcle  Sleel  C  o. 


Conveying  Machinery 

Sturlcvant  Co.  of  Can.,  Ltd.,  15.  F. 


Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 


Alum 

I>illuii5  l.imiird 

Atumioiuai 

Spielmtiiii  Aitencirs  Kcgd. 

Air  HoitU 

l^iiidiai)  Ingcisoll  Hand  Co. 
Noillieiii   Itane  Woiks 

Architcclutal  Iron  Works 

Canada  Wiic  &  Iron  liood^  Co. 
Mcliregui  &  Mcliilyie 

Architectural  Terra  Cotta 

Toioiito  rij:-   i.!.!-.^    It;.|.'ii;    <  i> 

Ath  Hoists 

Ciillis  &  iieutiliegjii 

Asphalt 

Asphalt  &  Supply  Cuiii|<aiiy 

Auto  Cranes 

llyers  Machine  Co.,  John  F. 

Blast  Hole  DrUls 

Hopkins  &  Co.,  F.  H. 

Blowers  and  Compressors 
Canadian  iilower  and  Forge  Co. 
Can.  Ingersoll-Kand  Co.,  Ltd. 
Sbeldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  li.  V. 

Boilers 

lieatty  &  Sons,  M. 

Inglis  Company,  Jolin 

Marsh  &  Henthorn 

MclJougall  Caledonian  Iron  VVks. 

Mussens  Limited 

Boiler  Inspection 

Tiades   and    Labor   Branch,  Ue- 
partmint  of  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Brick  Machinery  and  Supplies 
Sheldons  Limited 

WflllriMfff  llr..-. 

Bridges  (Steel) 
Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
OesMoines  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 

.Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 

Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Car  Wheels 

Steel  Co.  of  Canada  Limited 


Cedar 

H.  C.  I.unibti  C  oniinissioiier. 

Cement 

Alfred  liugeis,  Liniilcd 
liritiiell  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

Cement  Blocks 

Cast  Slonc  Hldck  &  iMaihiiic  Co. 

Cement  Gun 

t'cmciit  (lUii  Company 

Cement  Waterproofing 

Ideal  Conciclt-  Machinery  Co. 
I'atiisoii  .Mtg.  Company 

Centrifugal  Pumps 

Itoving  Uydiaulic  &  Engiiicci iiig 

Company 
Canadian  I ngei  soll-KaiKl  Co. 

Chemists 

Canadian  Inspeclion  and  Testing 
Laboratories 


Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 

Armstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  &  Machine  Co. 
Ideal  Concrete  Macliinery  Co. 
London  Concrete  Machinery  Co. 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Coold,  Sliapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Mussens  Limited 
W'eltlaufcr  !!ros. 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits   Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

l  oundation  Comiiany 

Gray  Construction  Co.,  Jolm  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Pi'iUar   People  Ijimited 


Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 

Company 
liyers  Machine  Co.,  Jolin  F. 
Hopkins  &  Company,  F.  11. 
Northern  Crane  Works 


Crushed  Stone  and  Granite 

Canada  Crushed  Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
llagersville   Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 


Crushers  (Stone  and  Rock) 
London  Concrete  Machiriery  Co. 
Mussens  Limited 
Wclllanfcr  I'.rf.s. 


Culverts 

Canada  Iron  Ingot  Company 
Pedlar  People 


Damp  Proof  Coating 

Paterson  Mfg.  Company 


Derricks  and  Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern   Crane  Works 


Douglas  Fir 

B.  C.  Lumber  Commissioner 


Dredging  Pumps 

Boving  Hydraulic  &  Engineering. 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 


Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 


Dump  Cars,  Wheels,  etc. 

Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Work? 
Marsh  &  Henthorn 
National  Steel   Car  Company 
.Sheldons  Limited 
Wclllaufer  Bros. 


Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  1!.  F. 


Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Light  Systems 
Lister  &  Company,  R,  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Northern  Crane  Works 
Turnbull   Elevator  Company 

Engines 

Canadian  Blower  and  Forge  Co. 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
Lister  &  Company,  R.  A. 
McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Foundation  Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 
Heller  &  Brightly 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


FerrorConcrete  Chimneys 

Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  NIcIntyre 

Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  8) 
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Concrete  Reinforcement  Bars 


Plain  Round  or  Square,  Twisted  Square 


Rail  Carbon  Steel 

Guaranteed  to  conform  to  the  Standard  Specifications  of  American  Society 

for  Testing  Materials 

BARS  BENT  TO  SHAPE  FOR  BEAMS,  STIRRUPS,  Etc. 


New  Harbor  Commissioners  Elevator  No.  1,  Montreal, 
Reinforced  Concrete  Construction, 
Capacity  4,000,000  Bushels. 


J.  S.  Metcalf  Co.,  Ltd. 
Montreal, 

Designers  and  Constructing  Engineers. 


BURLINGTON  STEEL  BARS  were  used  for  Concret©  Reinforcement  in  this  Eleva- 
tor. The  steel  consisted  of  Rounds  and  Square  Twisted  Bars  3  s  in.  up  to  I  ^/^  in.,  and 
was  made  from  our  high  elastic  Limit  RAIL  CARBON  STEEL. 

PROMPT  SHIPMENT 

Burlington  Steel  Company,  Ltd 


HAMILTON 


CANADA 
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Flooring  Materials 

Armttrong  Cork  Company 

Fuel  Economuers 

Sturlevani  Co.  of  I  an  ,  I  til  ,  H.  F. 

PorKct 

Caiiadian  Blower  and  l-'oige  Co. 
Slieldons  Limited 

Cai  Engines 

Cioold.  Sliaplcy  A  Miiir  Co. 
1  i<lct   »^  CvMupany.  R.  A. 

Gasoline  Engines 

Uoring  Hydraulic  i%  Engineerinf; 

Company 
Cioold,  Sliapley  &  Muir  Co. 
London  Concrete  Macliinery  Co. 
Ontario  Wind  Engine  &  Pump 

Company 

Glass 

Luxfer  Prism  Company 

Toronto  Plate  Glass  Imp'tg  Co. 

Governors 

Doving  Hydraulic  &  Engineering 
Company 

Hammer  Drills 

Canadian  Ingcrsoll  Rand  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd..  n.  F 

Heat  Insulating  Materials 

Armstrong  Cork  Company 


High  Pressure  Pipe  Lines 

I'itlsliurgh  Valve,  Foundry  Si 
Construction  Company 

Hoists,  Electric 

\orlliern  Ciane  Works 

Moisting  Apparatus 
Heatty  &  Sons,  M. 
Canadian  IngersoU  Rand  Co. 
Oillis  St  Geoghegan 
Goold,  Sliapley  &  Muir  Co. 
London  Concrete  Macliinery  Co. 
Marsh  &  llentliorn 
Mussens  Limited 
Northern  Crane  Works 
WrlllaufiT  I'.Kis. 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Hcnthorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
Gartshore-Thompson    Pipe  Co 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 

Inspection  Engineers 

Canadian  Inspection  and  Tesling 
Laboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  .Canada,  Limited 

Industrial  Cars 
Hopkins  &  Company,  F.  H. 


Interior  Finish  and  Doors 

Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 

Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 
Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 
American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Lubricators 

Lyman  Tube  &  Supply  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 


Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 

Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co. 


Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 


Paints  and  Varnishes 

Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  &  Wood) 
Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore'  Thomson  Pipe  Co. 
National  Iron  Works 


Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 


Paints  (Bridge  and  Structural  Iroa 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


Put  a  Byers  Autd-Crane 

on  the  job  this  Spring  and  cut 
out  that  expensive  hand  labor 

NO  MATTER  WHAT  YOUR  WORK  MAY  BE- 
Car  Loading  or  Unloading, 

Barge  Loading  or  Unloading, 

Excavating  or  Material  Rehandling, 
Pile-Driving  or  Derrick  Work- 
it  will  surely  pay  you  to  investigate 
this  wonderful  machine  before  you 
start  your  work. 
Handles  a  half-yard  bucket  on  a  30  ft.  boom. 
WRITE  FOR  BULLETIN  1007. 


F.  H.  Hopkins  &  Co. 

Montreal  —  Toronto 

Canadian  Distributors 

THE  JOHN  F.  BYERS 

MACHINE  CO. 

390  Sycamore  St. 
RAVENNA.  OHIO,  U.S.A. 
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INDISPENSABLE  LINKS 

In  the  Successful  Business  Chain 

Throughout  our  entire  organization,  we  recog- 
nize and  adhere  to  the  highest  standards  of 
QUALITY  and  SERVICE.  And  upon  this— in  the 
future  as  in  the  past — the  expansion  and  pros- 
perity of  our  business  depend. 

IN  OUR  MILLS  AND  FACTORIES 
IN  OUR  SALES  DEPARTMENTS 

Servtce 

Believing  QUALITY  and  SERVICE  are  the  indis- 
pensable links  between  producer  and  consumer, 
we  employ  their  combined  strength  to  conserve 
and  complete  our  relationship  with  all  users  of 
Steel  and  Iron  products. 

THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON        -        -  MONTREAL 
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Pencil*  (Lead) 

AinciK-an  I. fad  Pencil  Company 

P«r<oralcd  Metals 

Canada  Wire  St  lion  Goods  Co. 

Pila  Driving  Machinery 
Beattv  &  Sons.  M. 
Canadian  In^crsolI  Rand  Co. 
Hopkins  &  Company.  F.  II. 
Matsh  &  (lenlhorn.  Limited 

Pipe  FittinKS  and  PlanKCs 

Pittsburgh    Valve.    Foundry  & 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company.  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturlevant  Co.  of  Can..  Ltd..  B  F 

Plaster 

Britnell  Si  Company 

Plug  Drillers 

Canadian  Ingersoll  Rand  Co. 

Pneumatic  Machinery 

Canadian  Ingersoll-Rand  Co. 

Power  Engines 

Boving  Hydraulic  &  Engineering 

Company 
Inglis  Company.  John 


Pumps  and  PumpinR  Machinery 
.'Viiieiican  Well  Woiks 
Healty  &  Sons.  M. 
Hoving  Hydraulic  Sr  Engiiieei ing 

Company 
Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll-Rand  Co. 
Cook.  A.  D. 
Darling  Bros. 

Hopkins  &  Company,  F.  H. 
Inglis  Company.  John 
McDougall  Caledonian  Iron  Wks. 
Ontario   Wind    Engine   &  Pump 

Company 
Watcrous  Engine  Works  Co. 
Wittlaultr  Bros. 


Quarry  Machinery 

Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  II. 


Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
Dominion  Iron  &  Wrecking  Co. 
Gartshore,  John  J. 
Hopkins   &   Company.    F.  H. 


Reinforcements.  Concrete  &  Steel 

Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Clinl'in  Wire  Cloth  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  I,imited 
Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 


Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Road  Machinery 

Hopkins  &  Company,  F.  H. 
Watcrous  Engine  Works  Co. 


Roofing  Material 

Hriuilford  Roofing  Company 
Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 


Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 


Scrap  Iron 

Dominion   Iron  &  Wrecking  Co. 


Screens 

Canada  Wire  &  Iron  Goods  Co. 


Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National   Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 


Shingles 

B.  C.  Lumber  Commissioner 


Shovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Spruce 

B.  C.  Lumber  Commissioner 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines   Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Sheldons  Limited 

j 

Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F.  ! 

i 

Steam  Turbines  ! 
McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continued  on  page  14) 


Crushed  Stone  for  Macadam  Roads 


'Pi 


Macadam  Roads 
must  be  built 
of  a 

TOUGH 
STONE 

that  will  cement 
WE  HAVE  IT. 


The  Hagersvilie  Contracting  Company,  Limited 

HAGERSVILLE,  ONT. 


wmS 


April  II.  I'.il ; 


Tin-:  coNTRz\L  r  recur d 
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Quality        -        Reliability        -  Service 

CRUSHED  STONE 

CEMENT 

Rogers  Supply  Co.,  Ltd. 

28  King  St.  West,  TORONTO 

MAIN  4519 


Sewer 
Pipes 


ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections  are  a  specialty 
with  us.  We  also  manufacture  culvert  pipes,  inverts,  flue  linings,  stove  linings, 
fire  bricks,  locomotive  blocks,  guUey  traps,  range  bricks,  cupola  linings,  wall 
coping  and  all  kinds  of  vitrified  and  fire  clay  goods.  Prompt  shipments  on  all 
goods. 

Vitrified  Hollow  Building  Blocks 
"Amco"  Segment  Sewers    From  30  to  108  diameter 

Send  for  Illustrated  Book  on  "Building  Segment  Sewers" 

Standard  Clay  Products  Limited 

THREE  SKWKR  PIPE  FACTORIES  :    St.  Johns,  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO  FIRH  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 
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SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Copinff 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co, 

(The  ludepeiulent  Co.)  Limited 

SWANSEA  (near  Toronto) 


The  Glue  Book 


WHAT  IT  CONTAINS 

Chapter  1 — Historical  Notes 
Chapter  2    Manufacture  of  Glue 
Chapter  3 — Testing  and  Grading 
Chapter  4 — Methods  in  the  Glue  Room 
Chapter  5 — Glue  Room  Equipment 
Chapter  ^—Selection  of  Glue 


Contract  Record 

and  Engineering  Review 

347  Adelaide  St.  West,  Toronto 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF   CANADA,  LIMITED 

WALKERVILLE,  ONTARIO 

Branch  Offices  at 

Montreal      -  Toronto 


Winnipeg 


Live  Agents  wanted  in  every  town  in  the  country. 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 

General  Offices : 

Transportation  Bidg.,  MONTREAL 

Quebec  St.  John  N.B. 


April  II,  r.il7 


THE  CONTRACT  RECORD 
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Heart  Shape 
Mixers 

Made    in    Canada    by  a 
Canadian  Firm.  Noted  for 
rapid    and  thorough 
mixing    of  Concrete. 
Guaranteed.    Built  to 
a    high    standard  of 
efficiency. 
1917  mod- 
els now  on 
the  market. 

Write  for 

Catalog  B. 

Latest  Improved  Concrete  Machinery 

(Made  in  Canada) 

Crushers,     Rolls,  Brick 
Blocks,    Tile  Machines, 
Mixers.    Screens,  Dump 
Cars,  Pumps, 
etc.      Full  line 
of  Contractors' 
and  Builders' 
Machinery. 


Hoists 

All  sizes 
and  styles 
to  suit 
any  class 
of  work. 


WETTLAUFER  BROS.,  LIMITED 

178  Spadina  Ave.,  TORONTO,  ONT. 

Branches— Montreal,  Halifax,  Vancouver,  Winnipeg 


To  Secure 
ECONOMY  and  DURABILITY 


Construct  Your 


SEWERS 


from 


Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 


Limited 


KEMPTVILLE 


ONTARIO 


Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 


N.  B.  The  adjolnine  illustration  sliow.s  a  line  of  42-in.  pipe 
In  a  trench  ready  for  filllnsr. 


"CANADIAN" 
Down  Draft  Forges 

do  away  with  m-erhead  i  ibstructicui.'^  and 
smok}',  fume-laden  air.  All  pipiiiL;  nul  nl 
the  way — Ik-Iow  the  Himh-  lc\el.  MhikIs 
easil}'  adjnstal:)le  tn  si/e  "l  \\'i<rk.  linilt  in 
a  wide  capacity  range  uf  ,si/c>  ti»  --nit  all 
service  C'  mditii  uis. 

Ask  for  a  Catalog — Dept.  12 

Canadian  Blower  &  Forge  Co. 

KITCHENER,  ONT.  Limited 

St.  John,    Montreal,  Toronto    Winnipeg,  Vancouver 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


Sicel 

Uuilin^ton   Sleel  I'onipaiiy 
IH>minion  Iron  &  WiecVinE  I'u 
Hopkins  &  (.'oiiipany,  F.  H. 
Strcl  l"om|i»ii)f  o(  C»n.,  I. id. 


SirtI  Bat* 

BtirliiiKloii  Sircl  L'oiiipaiiy 
Hopkins  it  Company,  F.  H. 
SirrI  I'onipaiiy  of  Canada,  Ltd. 


Steel  Pipe 

Can.  Chicago  Htidge  &  lion  Wks. 

StctI  Plate  Construction 

Waterou*  Kngine  Woiks  Co. 


Stone 

ttrilnell  &  Company 
>lagersville  Contracting  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 


Structural  Iron  and  Steel 

Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
PesMoines  Bridge  &■  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  NIcIntyre 
Pittshurgh  OesMoines  Steel  Co. 
Reid  Sc  Brown  Structural  Steel  & 
Iron  Works 


Surveyors'  Instruments 
Heller  &  Brightly 


SwinKinK  GearM 

Hake  Engine  t'oinpaiiy 


Tanks  and  Steel  Pipes 

I'an.  Chicago  Bridge  &  Iron  Co. 
CiOuKI,  Shapley  &  Muir  Co. 
Inglis,  John 

Manitoba  Bridge  &   Iron  Works 
Maisli  &  Hcntliorn 
Mcl'ougall  Caledonian  Iron  Wks. 
Mackinnon,   Holmes  &  Co. 
dntaiio  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines   Steel  Co. 
Waterous  Engine  works  Co. 


Telescopic  Hoists 

Black  Building  Supply  Company 
(lillis  &  Cicogliegan 

Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 


Tractors 

Lister  &  Company,  R.  A. 


Turnbuckles 

Canadian   Billings  &  Spencer 
Limited 


Valves 

Canada  Iron  Foundries 
Gartshore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Ilunlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Slieldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

■rillin   \Va,L;Mii   (  nniiiany. 

Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson   Mfg.  Company 


Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  IT. 


Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest-O-Lite   Company,  Inc. 

Welding  and  Cutting  Plants 
Prest-O-Lite    Company,  Inc. 


Well  Drilling  Plants 

American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 


Wheelbarrows 

Meaford    Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 


Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 

Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 

Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


The  BEST  Results  in  Painting 


are  obtained  from 


Special   Paints ,  made  Specially  to  meet   Special  Conditions 

A  Paint  made  to  give  the  best  possible  results  on  ALL  kinds  of  surfaces 
cannot  (the  fact  is  self  evident)  give  the  same  protection  that  a  paint 
made  specially  to  protect  ONJE  special  surface  will  give. 

SPECIAL   PAINTS  ARE  OUR  SPECIALTY 


BRIDGES 
BUILDINGS 
GAS  HOLDERS 
STEEL  CARS 


If  You  Contemplate  the  Painting  of  : 

STRUCTURAL  STEEL 
STACKS  and  BOILERS 
ROOFS  (metal  or  canvas) 
GRAIN  ELEVATORS 

We  shall  be  glad  to  tell  you  of  these  Special  Coatings 
They  will  REDUCE  YOUR  MAINTENANCE  COST 


TANKS 

PENSTOCKS 

PIPING 

TROLLEY  POLES 


DOMINION  PAINT  WORKS,  LIMITED 


Montreal 
Toronto 


M«d( 


WALKERVILLE,  ONT. 

in  U.  S.  A.  by  DETROIT  GRAPHITE  CO.  Detroit.  Mich. 


Winnipeg 
Vancouver 


II.  I'M 
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STALEY  POWER  TAMPER 

Every  up-to-date  municipality  should  own  a  Staley 
Power  Tamper.    A  time  and  money-saver. 

SAVE    YOUR  STREETS 

MUSSENS  UNITED 


MONTREAL 

WINNIPEG 

VANCOUVER 


QUEBEC— Pruncau  &  Co. 
TORONTO  -H.  Turnbull  &  Co. 
COBALT   H.  L.  Usbornc 


.May  we  ask — Are  you  safeguai'lii 
For  Safety's  Sake — Remember  iln 


il  \oiir  business  ailetiiiatcly: 
Aii  Ounce  of  Prevention" — 


Montgomery  Faultless  Hose  Reel 


con 
adv 


For  safety's  sake  use  the  only  Perfect  and  Economical  Method  of 
Fire  ^Protection — The  Montgomery  Faultless 

"THE  WORKING  WONDER" 

It  is  the  first  few  mimites  of  a  hi'e  that  lh.'(•i(k■^ 
tlasration.  With  the  Montgomers'  Faultier-.  I  I 
antages  ajre  ol)tained  : 


"■-niall  blaze"  or  a 
the  following 


Cabinet  Type. 


InstantaiieDUsly  automatic  and  fool-proof. 

Xot  necessary  to  unreel  the  hose',  but  will 
lead  off  to  the  fire  in  any  direction. 

Xo  lost  pressure — by  gauge  test  we  .get  the 
same  force  at  the  nozzle  as  at  the  hy- 
drant. 

Kinks  eliminated. 

Economically  unrivalled,  prolonging  the  life 
of  the  hose  live  times  by  actual  test. 

Capacity — Up  to  :!00  ft.  25/^  in.  hose  (unlined 
linen  or  cotton  rui)ber  lined). 

Endorsed  hy  the  (.)nlario  Government  and 
installed  in  their  i)rincipal  buildings,  in- 
cluding the  Parliament  lUiildings,  T<j- 
ronto.  and  specified  for  all  new  l)uildings. 

Installed  in  (Million  Dollar)  Ross  Memor- 
ial Wing,  Royal  Victoria  Hospital, 
Montreal. 

Write  for  full  particulars  and  prices'. 


■  Ml 


Exposed  Swinging  Bracket. 
Pat.  Aug.  8,  1916. 


Montgomery  Faultless  Hose  Reel  Co., 


47  Gore  Vale  Ave. 
TORONTO 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  tupply  you  in  any  size  or  quantity. 

Our  aerrice  i»  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  In  the  market 
Office-M  4515~M  4516      Re»ldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Etsery,  Manager 


WOODEN  PIPE 


Wire  woiiiul  wood  ,>!tave  pipe.  2  in.  to  24  in.  diameter.  Con 

tinuoM?    wood    stave    pipe,    any    diameter  required. 

CANADIAN  PIPE  CO.,  LIMITED 


Established  1904 

l''.i|uipiied  with  tlic 
Tiiachine  driven  liy  a 
Gua  r,inteed. 


New  Factory  Erected  1910 

most  up  to-date  machinery.  Kvery 
separate  elecliic   motor.  Satisfaction 


Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


IS 


■    V  I  iiu  iit  I  I'l.l  C  ompany  .  .  . 
M\  Lead  I'ciicil  Cmnpanv 
v.iu  1  uaii  Well  Works 

Vtinlins  Limited   

Aiinsiront;  Cork  Compans   

Asbestos  MamUactnrinK  fompany 
\>phalt  and  Supply  lUmpain 


r..iiius  \:  I'evkover 

llarlier.  l-raiik   

I'.arher  Asphalt  I'avint?  Company 

I'.iattv  &  Sons.  Ltd.,  M   ' 

i;iack  MiiildinR  Supply  C  ompany 

Itlair  C  ompany,  15  

Hovin;,'  Hydraulic  and  Kn.iiiniirins 

C"i>mpany   

Hrantlord  Roofing  Company    :'<> 

r.ritnell  company.  Ltd  

i.iirlington  Steel  Company  : 
I'.vers  Machine  Company.  Jolni  I  . 


anada  Cement  Company 

anada  Crushed  Stone  Corporation. 

anada  Ingot  Iron  Company   

anada  Iron  Foundries.  Ltd  

.mada  Wire  and  iron  Goods  Co.  . 

anadian  Billings  &  Spencer  

anadian  Blower  and  Forge  Co.  .  . 

anadian  Chicago  Bridge  and  Iron 

(."ompany   

anadian  Consolidated  Ruljljer  Co.. 

anadian  Ingersoll-Rand  Company. 

anadian  Inspection  and  Testing 
Lab'/ratories   

anadian  Mathews  Grayity  Carrier 
Company   

anadian  Office  School  Furniture  Co. 

anadian  Pipe  Company,  Ltd  

anadian  Surety  Omipany   

Carey  Company,  Philip   

Carter  White  Lead   

Cast  Stone  Block  and  Machine  Co. 

<'ement  Gun  Company  ...   

I  hipman  &  Power  .... 

'  onduits  Company,  Ltfl   

'  .  ,ok.  A.  D  

'  rushed  Stone.  Ltd 


IS 
.•)0 


5'J 


.",1) 
5.5 


!  »ake  Engine  Company  50 

larling  Brothers    5(j 

i.)ennis  Wire  and  Iron  (  oiiii<aii>  .  .  . 
DesMoines  Bridge  and  Iri-)n  Works, 

Dillons  Limited   

Dominion  Concrete  Company    i:i 


l)omiiiiiiii    h'.n.Liiiu  (.■ri^.^  ami  Inspec- 
tion (.dmp;m\'    5(j 

Dominion  Iron  ami  .Steel  Company.  53 

l)oniinion  Iron  ami  W'ri'cking  Co.  ..  1.- 

Dominion  ralnl  W Ork.s    14 

Dominion  .Sewer  Pipe  Company  ...  112 

Dominion  Wire  Rojie  Company  ...  (io 

Dunlop   Tiri'  and  Rubber  C'omiiany.  .') 


l'..sler.  W.  1  

I  'oiindalion  (.'omi)any  .  .  .  •  

( iarlshore,  John  J.   

( iarlsliore-Tliompson  I'ipeand  I'Oun- 

(Iry   t'onipan}-    41) 

'  lent  Company   

(lillis  &  Geoghegan  

(ioold,  Shapley  &  Mm'r  (  omiiany  ..  55 

(Iray  Construction  Co.,  John  \'   21 

I  iaddin  &  Miles    5(1 

1  I a.gersyille  Contracting  C<jmpany  ..  K) 
llamillon  &  Toronto  Sewer  Pipe  Co. 

1  leller  &  P)rightly   18 

1  lopkins  &  Co.,  F.  ?]   liO 

1  hmt  &  Co.,  Robert  W   50 

Ideal  (.'nncrete  Macliiner\  (  ')mi)any.  -is 

Inglis  Company,  John    47 

Kerr  Kngine  Companj',  Lid   58 

Lea,  K.  S.  &  W.  S   .  5G 

Lister,  R.  A   19 

London  Concrete  Machinery  Cn.  ...  4 

[^f)ndon  &  Lancashire  Life  Ins.  i'o..  50 

Luxfer  Prism  Conipan>-   

Lyman  Tube  and  .Snp])l\-  (_'ompan_\-..  IS 

MacKinnon,  Holmes  &  Co   51 

Manitoba  Bridge  Works  Company  .  32 

Maritime  Bridge  Works  Comi)any  .  .  57 

Marsh  &  Henthorn,  Ltd   i'.i 

McAvity  &  Sons,  T  

McDougall  Caledonian   lrf)n  Works 

Company    54 

McGregor  &  Mclntyre  . .  .  .'   57 

MacLean  Daily  ]<eports  

Meaford  Wheelbarrow  Company  ...  4S 

Miller  &  Co.,  George  M  

Milton  Hersey  Company   56 

Montgomery  Faultless  Hose  Reel  Co.  15 

Morrison  &  Co.,  T.  A   50 

Mueller  Manufacturin.g  Co..  H   5i 

Mussens  Limited    15 


Xational  lrt)n  Works   4s 

Neptune  Meter  Company    4'.) 

Noble,  Clarence  W  

Northern  Crane  Works   

.\ova  .Scotia  .Steel  and  Coal  Company 

O'Brien  &  Martin   19 

()Flice  .Si)eciaUy  Company  

()rmsby  Company,  A.  B   T: 

Ontario  Sewer  Pipe  Company   

()iitariro  Wind  Engine  and  I'ump  Co.  4!) 

Pacilic  Coast  Pipe  Company   is 

i'aterson  Manufacturing  Company  .. 

Pedlar  People   

Pittsburgh-DesMoines  Steel  Co   48 

I'ontifex,  Bryan'   :,n 

Power  &  Son  

Quinla-n  &  Robertson   

Reid  &  Brown  Structural  Steel  and 

Iron  Works    50 

Rogers  &  Co.,  F   je 

Rogers  Supply  Company    it 

Sheldons  Limited  

Standard  Clay  Products,  Limited  . .  11 
Standard  Underground  Cable  Com- 
pany of  Canada    57 

Stark  Rolling  Mill  Company   

Steel  Company  of  Canada,  Ltd   >j 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F. 


Thomson  Brothers   5G 

Tiffin  Wagon  Company   

Toch  Bros   19 

Toronto  J'late  Glass  mporting-  Co.  . .  1 
Trades  and  Labor  Branch  Depart-  - 

ment  of  I'ublic  Works   57 

Trussed  Concrete  Steel  Company  ...  12, 
Turnbull  Eleyator  Company   


V'ancouyer  Wood  Pipe  and  Tank  Co. 


Waterous  Engine  Works  Company. 

Wells  &  Gray,  Ltd  

Wettlaufcr  Brothers    15 

Wynne-Roberts.  R.  O   ,50 


Our  advertisers  represent  the  most  proiU*essive  manufacturers  and  dealers.  Make 
your  purchases  of  them.  Give  your  business  to  the  man  who  is  enterprise 
ini  enough  to  spend  money  and  time  to  ^et  in  touch  with  you. 
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Workmen's  cottages  roofed  with  Asbestos,  belonging  to  the  Montreal  Cotton  Co.  at  Valleyfield,  Quebec. 
It  became  necessary  to  replace  the  original  roofing  and  permanent  "Asbestoslate"  was  chosen. 

ASBESTOS  — 

The  Permanent  Building  Material 

When  you  are  going  over  the  figures  for  buildings,  you  want,  most  of  all,  to  specify  material  that  will  require 
the  least  amount  of  attention.    In  short,  you  want  to  obviate  REPAIRS — use  "Asbestoslate"  Shingles. 


With  "Asbestoslate"  you  con- 
struct a  roof  or  side  wall  that  is 
weatherproof,  will  not  admit  rain 
or  moisture,  cannot  burn  or  carry 
fire  and  is  not  affected  by  sudden 
changes  of  weather.  You  pro- 
vide a  roof  that  will  practically 
last  forever  without  repairs  or 
patches.  A  roof  that  will  never 
require  paint. 


ASBESTOS 
SHINGLES 


Made  in  Canada 


Besides  all  these  desirable  quali- 
ties, the  use  of  Asbestos  allows 
a  decorative  treatment  unsurpass- 
ed. You  get  strength  without 
bulk,  permanence  without  ex- 
pense, and  beauty  as  well  as 
economy. 


We  have  some  interesting  illustrations  showing  Asbestos  used  in  many  types  of  buildings. 
Write  us  today  for  complete  information. 

ASBESTOS  MANUFACTURING  COMPANY 

Dept.  C.  R.  Suite  808-809  Drummond  Building 

Montreal,  Que. 


m  a  n  B 


Also  headquarters  for  Asbestos  Building  Lumber,  "Linabestos"  Wallboard,  Papers,  Millboards, 
Pipe  Coverings,  Cements,  Fibres,  Cloths,  Yarns,  Tapes,  Gloves,  Gaskets,  &c.,  &c. 


IS 
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One  Man 
Standing 

can    111    ilu-    saiuf  liiiio 
surface  as  much  concrete 
as  live  men  on  tlicir  knees, 
and  do  it  lietter.  if  lie  nses 


ABRAM 
Long  Handled  Tools 

Hlindrcils  pf  finislicrs  \vl\o  use  Aliram  Tools. will  prove  lliis  Ui 
you.    The  secret  is  the  Al>raiii  Double  Action  Device. 

Write  today  for  our  catalo);  describing  this  exclusive  feature  ami 
«liniviii(j  tlie  .M'ram  complete  line. 

ABRAM  CEMENT  TOOL  COMPANY 

46  43  Oueielte  Avenue  WINDSOR,  ONT. 


How  Do  You  Buy  a  Transit? 

By  Precedent — "The  kind  the  old 
company  used,"  or  by  the  "hit  and 
Miiss"  method? 

Why  not  investigate  all  the  good  in- 
struments? 

H&B  Transits  and  Levels 

"  Mathematically  Precise" 

Aie  rigid,  of  lightest  practical  construction. 
Accurate.  Satisfactorily  retains  adjustment! 
Milder  liaid  service.  Designed  and  offered  by 
life  time  specialists  in  the  manufacture  of 
surveying  and  engineering  instruments. 

Write  for  Catalogue  novf 

HEF  I  FR  RRIHHTI  Y  1120  Spring  Garden  street 

IlLiLiLiCIV  OC  DIVlUniL.1,  PHILADELPHIA,  PA., "Since  1870" 


Type  B 


Always   Enough  Lubrication^ — 
Never  Too  Much 

The  dirly,  dan.^'eroii.s  jol)  of  i^rcasin^-  elevator  guide-rails 
w  ill  he  done  more  cheaply  and  far  more  efficiently  if  you  hand 
it  1 1\  er  to  a  .set  of 

LYMAN  Elevator  Guide 
Lubricators 

"The  ONLY  Lubricators  Using  Grease" 

Clamped  to  the  top  of  elevator  and  counterweight,  the 
lini)crial  Luhricator-s  apply  grease  just  as  it  is  needed — never 
too  much,  bitt  always  enough.  Lubrication  stops  when  the 
car  stops.  All  the  attention  needed  is  periodical  refilling  of  the 
grease  cups  and  screwing  dow  n  the  cai)s. 

The  Imperial  Lubricator  has  no  delicate  parts  to  get  out  of 
order — no  wicks  to  clog  up— no  tin  cans  to  get  loose  and  rattle. 
.Made  in  styles  to  fit  any  c;ir  and  rail. 

Write  for  Booklet  and  Prices  to 

Lyman  Tube  &  Supply  Co.,  Ltd. 


Montreal 


Toronto 


Winnipeg 


New  York 


f^YXOO    IirOtX  wonderful  rust-resisting  power  is  the  secret  of  the  continent-wide  use   of  this  ma- 

teria! for  important  construction,  public  and  private.  This  enduring  quality  is  possible 
only  because  "Armco"  Iron  is  never  less  than  99.84%  pure  iron,  and  is  uniform  in 
texture,  having  almost  perfect  physical  evenness. 

Armco  Iron  Culverts  (Corrugated) 

Made  in  Canada  by 

r»     .  -    r.     X    CANADA   INGOT   IRON   COMPANY,  LIMITED 

KCSlStS    KtlSt  GUELPH  WINNIPEG  CALGARY 
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LISTER-BRUSTON 

Automatic  Electric 

LIGHTING  SYSTEM 

for  Country  Houses,  Hotels,  Summer  Cottages 
and  for  Town  Lighting 

entirely  automatic 
STARTS  ITSELF— STOPS  ITSELF 


LISTER  GAS  and  GASOLENE  ENGINES, 
PUMPING  SYSTEMS,  ETC. 
AVERY  TRACTORS  IN  SIX  SIZES. 

Catalogues  on  application  to 

R.  A.  Lister  &  Co.,  Limited 

TORONTO 

Winnipeg    Quebec    St.  John.N.B  — Works  Dursley,  Eng. 

Railway.  Equipment 
For  Sale 

'.'> — lO-wheel  Lncoiiii  jtives.  oo  ton. 
1 — Mogul  LociiiiK iti\c,  50  ton. 
:.>:; — Mart  Convertible  40-ton  Ballast  Cars. 
M(j(lel  I!.")  Marion  Shovel. 
Model  40  Marion  Shovel. 
Model  61  Marion  Shovel. 
■i — Davenport  4-wheel  Saddle  Tank  Locomotu  cs, 

]4V^  tons,  ;iO-in.  gauge. 
'■i — Davenpcjrl  4-\vbeel  Saddle  Tank  Locomotives, 

IS'/,  tons,  standard  gauge, 
t-yard  capacity  Western  Dump  C-ars,  30"  Gauge 
(l-yard  capacity  K.  &  J.  Dump  Cars,  Standard 
Gauge. 

;3— Class  11  (R.  &  L.)  Side  liallasl  Rai)id  Cnload- 
ers. 

1 — Steel  Underframc  Steam  Derrick  Car. 

Sundry  Flat  and  Box  Cars,  Spreader  Car, 
Track-laying-  Car,  Vans,  Light  Hand-derrick  Car. 

The  most  of  this  equipment  has  only  been  in 
use  two  seasons. 

Located  near  Montreal. 

Enquire 

O'BRIEN  &  MARTIN 

704  Shaughnessy  Building 

MONTREAL 


U.  S.  Post  Oftice,  Denver,  Col.,  Damp  proofed 
with  232  R.I.W. 


A  Prominent 
Architect  says : 

"I  have  found  a  method  of  treating^ 
the  interiors  of  outside  walls  above 
grade  that  beats  anything  I  have 
ever  seen. 

"Furring  and  lathing  is  old  fash- 
ioned and  unsatisfactory— it  wastes 
much  valuable  space  because  of  the 
room  it  takes  up,  and  it  is  costly  to 
apply.  I  can  damp-proof  walls 
better,  cheaper,  quicker  and  more 
enduringly  by  using 

NO  OTLO    ,       w  Mdf, 
\Rlr^EMB£R   ITS    Win  QPRCOrl 

t^CG    U  5  PAT.  OFF. 

DAMP-RESISTING  PAINT 

This  black,  lacky  and  elastic  ma- 
terial is  applied  to  the  walls  with  a 
brush.  It  bonds  perfectly  with 
plaster,  and  insures  a  structure  that 
dampness  cannot  penetrate. 

It  also  effectively  prevents  the  mi- 
gration of  vermin.  U  nlike  furring 
and  lathing,  it  does  not  furnish 
nesting  places  for  rodents,  etc  ,  and 
is  more  sanitary  in  every  way. 

Write  for  descriptive  literature  Dept.  51. 

Manutacturcd  in  Canada  by 

R.I.W.  DAMP  RESISTING  PAINT  CO. 
TOCH  BROTHERS 

Gerard  St.  and  Carlaw  Avenue, 
Toronto,  Ontario,  Canada 

Agent*  in  Vancouver,  Winnipeg,  Edmonton,  Calgary, 
Montreal,  Toronto,  Quebec,  St.  Johns 
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CONTRACTORS 
EVERYWHERE 

find  that  Brantford  Asphalt  Slates  are  the  most  durable 
and  satisfactory  roofing  material  in  existence  for  resi- 
dences, schools,  churches,  and  similar  buildings.  They  are 
uniform  in  size,  can  be  applied  by  inexperienced  workmen, 
.Hul  make  a  smooth-lying,  distinctive-looking  roof. 

Brantford  Roofing 
and  Asphalt  Slates 

form  the  ideal  roofing  from  every  standpoint  of  low  cost, 
long  wear,  and  handsome  appearance.  The  base  is  long- 
fibered  felt  —  soaked  through  and  through  with  pure 
Asphalt — the  mineral  fluid  that  has  successfully  withstood 
the  ravages  of  time  and  wear. 

Write  for  free  samples,  descriptive  booklet,  and  ijrices. 

Brantford  Roofing  Co.,  Ltd. 

Brantford, 
Canada 


Brantford   AsiDhalt  Slates 
are  easy  to  apply. 


For  Cleaning  Motors  and 
Machinery 

The  .Sturlc\ant  Jvlectric  Dust  JUovvcr  ha.s  a  use  in  every  factor}-  and 
stock-  room,  and  removes  dust,  chips,  lint,  or  light  dirt.  It  will  clean 
out  dry  dust  from  around  motors,  textile  machinery,  type  cases,  stock 
rooms,  shelving;,  switchboards,  transformers,  and  woodworkings  fac- 
tories. 


(TRADE  MARK) 


Electric  Dust  Blowing  Set 

is  a  small  aluminum-incased  pressure  fan,  driven  l)y  a  direct-connected 
electric  motor  built  to  operate  from  lighting  sockets. 

The  set  include>  a  12-ff(ot  length  of  lj4-inch  flexible  reinforced  blowing 
ho<e  and  polished  ahiminum  taper  n'ozzle  9  inches  long. 

Write  for  Bulletin  201-M. 

B.  F.  Sturtevant  Co.  of  Canada,  Limited 

Montreal  Toronto  Gait,  Ontario  Winnipeg  Vancouver 
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John  V.  Gray  Construction  Co. 

Limited 

625  Confederation  Life  Bldg.,  Toronto 
GENERAL  CONTRACTORS  for  Buildings 

Contracts  carried  out  during  the  year  1916: 
For  Scythes  &  Company,  Limited,  at  Toronto 

Additional  storey  on  main  Factory  Building. 

For  the  Riordon  Pulp  &  Paper  Company,  Limited,  at  Merritton,  Ont. 

Moulton  Engineering  Corporation,  Portland,  Me.,  Architects  and  Engineers. 
3-storey  REINFORCED  CONCRETE  Bleach  &  Brine  Building. 
1-storey  REINFORCED  CONCRETE  Cell  Room. 

Additions  and  Alterations  to  old  Buildings  for  Power  House,  Evaporator 

Room  and  Salt  and  Lime  Storage  Building. 
1-storey  and  Basement  BRICK  and  REINFORCED  CONCRETE  Screen 

House. 

For  Harris  Abattoir  Company,  Limited,  West  Toronto 

D.  1.  Davis  &  Company,  Architects  and  Engineers,  Chicago,  111. 
Extensive  alterations  and  additions  to  Abattoir  Building. 
Addition  to  Office  Building. 

For  Canadian  National  Carbon  Company,  Limited,  at  Toronto 

Curry  &  Sparling,  Architects  and  Engineers,  Toronto. 
3-storey  REINFORCED  CONCRETE  Factory  Building. 
1-storey  REINFORCED  CONCRETE  Factory  Building. 
1-storey  STEEL  FRAME  and  GALVANIZED  IRON  covered  Factory  Build- 
ing. 

For  The  Canadian  Fairbanks-Morse  Company,  Limited,  at  Toronto 

T.  Pringle  &  Son,  Architects  and  Engineers,  Toronto. 

1-  storey  BRICK  and  MILL  construction  (with  saw-tooth  roof)  addition  to 
Foundry  Building. 

2  1-storey  Additions  to  Main  Tractor  Building. 

2-  storey  BRICK  and  MILL  construction  Storage  Building. 
1-storey  Addition  to  Time  Office. 

For  Imperial  Munitions  Board,  at  Toronto 

FRAME  and  GALVANIZED  IRON  covered  Storage  Building. 

For  Gunn's  Limited,  at  West  Toronto 

R.  W.  Perry,  Architect,  Toronto. 
BRICK  Garage. 

If  you  want  good  honest  work, 

If  you  want  your  work  done  by  experienced  practical  men, 
If  you  want  it  done  expeditiously, 

If  you  want  the  service  that  spell.s  satisfaction,  ^et  in  touch  with  us. 

YOUR   ENQUIRIES    WILL   RECEIVE  PROMPT  PERSONAL  ATTENTION 
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Bar  Iron 


Carried  in  all  sizes  and  lengths 
for  immediate  shipment.  Special 
prices  on  certain  sizes. 


Steel  Sheets 

A  complete  ranj^e  from  10  gauge  to  28 
I'.auoe,  for  immediate  shipment. 


Small  Angles 

From  3/^"  X  3^"  x  ^"  to  2"  x  2"  x 
^  "  in  all  sizes,  thicknesses  and 
lengths. 

Steel  Plates 

All  sizes  from  3/16"  to  1"  thick,  in  stock 
now.  J  ; 


Reinforcing  Bars  for  Concrete 

Medium  Steel.  Square  Cold  Twisted,  sizes  from  to  lengths  up  to  60  feet.  Medium 
Steel,  Plain,  Round  and  Square,  sizes  from       to  1/4  >  lengths  up  to  60  feet. 

We  desien  and  fabricate  all  kinds  of  structural  steel,  and  carry  at  all  times  a  large  stock  of  Beams,  Chan- 
prls.  Broad  Flange  Beams.  Plates  and  Angles,  Rivets,  Bolts,  Shafting,  Transmission  Machinery,  etc.,  besides 
those   mentioned   above — ready   for  immediate  shipment. 

We  have  a  monthly  stock  list  that  should  be  on  your  desk.   Ask  for  it. 


Manitoba  Bridge  &  Iron  Works,  Ltd. 

Winnipeg       -  Manitoba 


Ormsby 


Fire-proof  Building  Supplies 
for  FACTORIES 


Ormsby  is  a  name  close-coupled  .with 
modern  fircproofing  for  factories. 

The  biy  modern  sunlit  factories,  where 
li^ht.  fresh  air  and  safety  are  a  first 
consideration,  are  examples  of  Ormsby 
construction. 

For  lighting.  Ormsby-Lupton  Steel  Sash 

is  considered  a  standard.  Weather-proof, 


staunch  against  wind  pressure.  Close- 
fitting  ventilators. 

I'Or  \  ciitilation,  Ormsby  Swartwout  ven- 
tilators. 

For  fire  protection,  Ormsby  Rolling  Steel 
Doors. 

Write  for  literature  descriptive  of  these 
high  quality  products. 


THE     A.     B.     ORMSBY     COMPANY,  LIMITED 

TORONTO 


PRESTON 


MONTREAL 


Associated  with  the  Metal  Shingle  &  Siding  Co.,  Limited 

WINNIPEG  SASKATOON  CALGARY 
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Getting  the  Students  Interested 

A.S  intimatfd  in  a  new  >  item  mi  another  page,  the 
C(nincil  of  tlie  CaiuuHan  Society  of  Civil  Engi- 
neers has  decided  to  organi/ce  a  technical  branch 
in  coiinection  with  the  students,  to  deal  with 
matters  of  interest  to  that  section.  It  is  understood 
that  details  of  sncli  a  scheme  are  now  lieing-  wcirked 
out,  so  that  operation  of  the  i)]an  may  reasonal)]y  l)e 
expected  in  tlie  near  futiiie.  The  inauguration  of  a 
branch  to  serve  the  student  membership  is  a  step  well 
tnken,  for  it  is  doubtful  if  the  Canadian  Society  of 
C  ivil  I'jigineers  has  as  yet  made  any  very  strentious 
efforts  to  induce  its  student  members  to  feel  the  bonds 
of  association  and  kinship  that  should  unite  the 
brethren  of  the  engineering  profession'.  The  Canadian 
Society  has  no  less  than  575  student  members.  This 


i"e])resents  very  nearly  one-fifth  of  the  total  memlier- 
>liip.  It  is  evident,  therefore,  that  their  interests 
■-hdiilil  rcceix  e  treatineiil  and  consideration  coiuparable 
with  their  numbers  and  consequent  importance.  Trtie, 
the  society  has  aimed  to  devejoj),  in  a  measure,  the 
student  body  within  its  organization;  it  has  promoted 
the  pre])aration  of  meritorious  papers  by  student  mem- 
bers by  offering  substantial  prizes,  but  it  is  question- 
able if  any  attempt  has  been  exerted  to  go  a  further 
step  and  luake  then:  feel  professional  responsibility 
and  kinshii)  with  the  great  l)ody  of  engineers. 

.'\  fruitful  field  is  here  afi'orded  to  enlist  the  co- 
operation of  the  stttdents,  and  in  so  doing  the  Can- 
adian Societ}'  of  Civil  l^ngineers  will  be  paving  the 
way  for  the  future  greater  strength  of  the  society.  In 
a  word,  it  is  the  duty,  then,  of  any  society  to  keep  its 
yotmger  members  well  in  line  and  implant  such  ideals 
of  association  and  helpfulness  that  later,  there  will 
be  reaped  the  assurance  of  life-long  membership. 

We  assume  that  the  sole  and  whole  object  of  the 
Canadian  Society  is  to  advance,  in  whatever  way  and 
in  whate\er  direction  may  appear  best,  the  interests 
of  the  entire  civil  engineering  body.  It  is  further  as- 
sumed that  in  so  doing  the  members  of  the  society 
realize  the  responsibility  that  is  attached  to  them  in 
training  the  prospective  members  in  the  high  ideals 
that  are  universally  associated  with  the  profession.  If 
these  ideals  are  to  be  successfttlly  fostered  and  jealous- 
ly preserved,  it  behooves  the  society  to  implant  them 
early  in  the  minds  of  those  who,  in  time,  will  be  the 
mainstays  of  the  organization.  To  this  end,  then,  the 
student  members,  who  for  the  most  part  are  not  yet 
out  of  college,  should  be  given  an  opportunity  to  parti- 
cipate in  the  activities  of  the  society  while  they  are 
enthusiastic  and  impressionable.  This  enthusiasm  will 
make  them  feel  themselves  an  integral  part  of  the  en- 
gineering body  and  not  a  mere  adjunct  to  it.  By  giv- 
ing them  the  right  to  assume  a  certain  measure  of 
professional  responsibility  they  will  appreciate  that  the 
profession  is  interested  in  them  and  anxious  to  secure 
their  incorporation  within  the  wider  professional 
brotherhood. 

In  preparing  this  idea,  the  Canadian  Society  of 
Civil  Engineers  is  taking  a  step  that  is  assured  of  fruit- 
ful results.  Influential  as  the  standing  of  this  society 
is  in  the  aft'airs  of  this  coimtry,  it  can  be  made  even 
more  so  by  rejuvenation  that  aims  to  introduce  a  little 
youthful  enthusiasm.  The  trouble,  if  there  has  been 
any,  with  the  Canadian  Society,  is  that  there  has  not 
been  enough  relaxation  from  old-fashioned  ideas.  A 
])artial  stej)  forward,  at  least,  is  the  inclusion  into  its 
l)rofessional  affairs,  of  that  20  ])er  cent,  of  the  niem- 
bershi])  that  is  represented  by  the  student  section. 


Misplaced  Economy 

TIM'",  t'oimcil  of  the  cit\-  of  Toronto  last  week  re- 
lerrcd  hack  for  further  consideratit)U  the  pro- 
|)ositi(}n  of  the  Toronto- 1  lamillon  llighwav 
Commission  to  widen  the  Lake  Shore  Road 
sectiiin  ol  the  new  highway  al  the  entrance  to  the  city. 
This  ])roposed  widening  called  for  an  extra  estimated 
ai)])ropriation  of  about  $100,000  frt)m  the  citv  as  its 
share  of  the  additional  exi)ense  incidental  to  the  im- 
pri  j\  ement. 

As  the  situation  sl.ands  at  present  the  highwa\-  is 
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v.«>m|>lcicil  to  within  a  ifw  miles  oi  the-  ciiy  limil--.  I  "i 
iLjDod  and  suthcicnt  reasons  tlie  city  approach  coiiUl  imi 
be  constructed  last  year,  and  it  is  tlie  intention  of  the 
hif^hway  commission  to  tinish  it  (Uuini;  the  present 
season.  The  delay,  however,  proved  of  material  benclii 
by  providing  an  opportunity  for  tlu-  effects  of  the  new 
construction  to  be  observed.  (  )ne  \  or\  >uriirisin^ 
and  unlooked-for  result  was  api)arenl.  J'his  was  the 
stupendous  increase  in  vehicular  trallic.  Of  course, 
the  new  construction  was  expected  to  i)ro(luce  a  \  cr\ 
lar^e  increase,  but  not  so  voliuuinous  as  actually  prn\  cd 
the  case.  When  it  is  realized  that  a  ccu-^us  Iki'^  shown 
as  hiiih  as  3,500  vehicles  per  day  passiuj;  our  ixiini,  the 
result  of  hij^hway  improvement  is  forcibly  carried 
home.  This  fact  leil  the  conuuission  to  conclude  that 
at  and  near  the  city  lermiiuis.  where  traffic  would  be 
more  concentrated  than  on  any  other  i)ortiou  ol  the 
roail,  an  IS-foot  roadway  w<.)uld  pro\e  entirel\'  inade- 
quate for  the  traffic.  A  30-lool  paxi  niont  was,  there- 
fore, sui^.yested.  This,  it  was  believed,  was  sufficient 
to  cope  w  ith  the  situation  and  provide  for  an  approach 
c«»mparable  with  the  city's  needs.  The  extension,  na- 
turallv,  recpiired  an  extra  appropriation,  the  city's 
share'of  which  was  placed  at  Jf;75,000  to  $100,(X)0.  The 
proposal  met  with  the  approval  oi  the  Board  of  C  on- 
trol. Init  was  voted  down  by  the  Coiuicil.  Lack  of 
deliniteness  regardintj  the  expenditure  is  said  to  have 
actuated  the  inembers  in  the  rejection  of  the  scheme, 
and,  if  this  is  true,  rightly,  we  believe.  The  city  should 
demand  a  properly-prepared  estimate  rather  than  be 
asked  to  jjive  what  anioimts  to  a  blank  cheque.  Ideas 
of  economy  in  the  minds  of  sonie'  of  the  aldermen, 
however,  seemed  to  .govern  their  vote  ver\^  largely, 
and,  if  so,  the  economy  was  surely  misplaced. 

l're.sent  circumstances,  perhaps,  make  city  councils 
and  administrative  bodies  dubious  about  spending 
money  freely.  Under  the  guise  of  well-meant  economy 
they  devise  ways  and  means  of  reducing  expenditures, 
and  anything  involving  a  few  thousand  dollars  is 
thrown  out.  It  is  to  be  hoped,  however,  that  the  To- 
ronto City  Council  will  not  let  the  necessities  of  the 
immediate  future  act  as  an  excuse  for  nullifying  the 
very  large  expenditure  that  has  already  been  made  on 
this  splendid  highway.  In  the  first  place,  it  is  essen- 
tial to  have  the  last  connecting  link  completed  if  the 
work  already  done  is  to  serve  its  intended  purpose.  In 
the  second  place,  a  few  months'  experience  and  obser- 
vation have  indicated  that  the  18-foot  allowance  is 
proving  too  narrow  for  even  that  part  of  the  road 
which  carries  the  least  trafific.  So  much  beyond  expec- 
tation has  the  use  of  the  road  grown  that  safety  alone 
demands,  in  part  at  least,  a  width  greater  than  at  pres- 
ent exists.  How  much  more,  then,  will  18  feet  prove 
too  inadequate  at  the  metropolitan  entrance?  These 
two  facts  together — the  inadequacy  of  an  18-foot  road- 
way and  the  absolute  necessity  of  making  a  connecting 
link — would  seem  to  provide  ample  proof  of  misjudged 
economy  in  the  rejection  of  the  commission's  proposi- 
tion. 


First  Annual  Report  of  Joint  Committee  of 
Technical  Organizations 

THE  first  annual  report  of  the  Joint  Committee  of 
Technical  Organizations,  Ontario  branch,  w'as 
presented  in  the.  C.  and  M.  Building  of  the  Uni- 
versity of  Toronto  on  Friday  evening,  March 
M),  the  chairman,  Mr.  Alfred  Burton,  presiding.  There 
was  a  splendid  attendance  from  all  branches  of  the 
organization  and  the  greatest  unanimity^  and  optimism 


pu'v.iiKil  lh;il  siicli  a  rcprescntati\'e  l)ody  of  technical 
men  pd^sfsscd  almost  unbounded  potentialities  for 
M.'r\  ing  the  Mmpirc,  both  during  and  after  the  war,  by 
lendiui^-  their  trained  experience  as  an  assistance  in  the 
solution  of  national  problems. 

As  tvpi lying  the  comi)rehensive  character  of  this 
oi-gani/alion  the  three  main  speakers  of  the  evening- 
had  been  chosen,  both  as  to,  locality  and  interests,  to 
represent  three  entirely  different  fields  of  action — Mr. 
I'".  I'.  Mathcwson,  general  manager  of  the  British  Am- 
erican Nickel  Company;  Mr.  John  Murphy,  electrical 
engineer,  Department  of  Railways  and  Canals,  Ottawa, 
and  consulting  electrical  engineer  to  the  Dominion 
Railway  Board,  and  Mr.  R.  A.  Ross,  consulting  engi- 
neer, Montreal,  a  member  of  the  Industrial  Advisory 
Coiuicil. 

.'Ml  the  speakers  expressed  their  l^clief  that  the  time 
had  now  arrived  when  the  technically  trained  men  in 
Canada  must  come  forward  and  take  a  more  prominent 
part  in  pubilc  affairs.  The  development  of  Canada  in 
the  future  must  be  largely  a  matter  for  technical  men. 
Our  minerals,  our  water-powers,  our  resources  in  land 
and  forest — all  call  for  treatment  by  scientific  methods. 
Jt  will  be  criminal  neglect  if  we,  as  engineers,  leave  the 
administration  of  this  land  of  promise  in  the  hands  of 
professional  politicians.  The  duty  of  the  engineer  lies 
not  only  in  his  professional  career,  but  in  the  broader 
work  of  organization  and  administration  for  which  his 
training  specially  fits  him. 

For  such  work  as  this,  of  equal  importance  to  all 
branches  of  the  technical  profession,  the  Joint  Com- 
mittee of  Technical  Organizations  appears_to  be  spe- 
cially fitted.  It  is  an  organization  of  professional  men. 
but  its  aims  are  of  a  national  and  not  in  any^  sense  of  a 
l)rofessional  character.  Its  activities,  therefore,  need 
not  in  any  way  overlap  with  those  of  the  various  engi- 
neering societies  whose  aims  are  purely  professional. 
On  the  contrary,  it  may  be  of  the  very  greatest  benefit 
to  those  societies,  in  that,  by  bringing  to  bear  the  great- 
er numbers  and  more  varied  experiences  of  its  mem- 
bers, any  special  aim  of  any  particular  society  may 
receive  the  greater  consideration  and  support  necessaiw 
to  carry  it  to  fruition. 

As  more  than  one  of  the  speaker.s  expressed  it,  this 
getting  together  of  technical  men  for  one  coinmon  aim 
is  not  the  result  of  a  chance  idea,  but  is  the  natural 
result  of  modern  and  present  circumstances.  The 
(jrganization  has  been  called  into  being  'because  its  need 
is  already  established.  It  will  remain  because  it  is 
right.  It  is  the  awakening  of  the  engineer  to  a  more 
perfect  realization  of  his  larger  duties. 


Industry  Depends  on  the  Engineer 

The  importance  of  the  industrial  engineer  to  a 
country  is  that  the  technical  soundness  of  every  busi- 
ness and  indvistry  depends  ultimately  upon  his  work, 
said  Mr.  F.  W.  Lanchester,  in  an  address  to  the  Junior 
Institution  of  Engineers,  (England).  Without  sound 
technical  ground  work  no  industry  can  be  Uuilt  up 
or  will  stand ;  it  is  the  foundation  stone  on  which 
everything  else  rests.  "Push  and  go,"  or  "bluflf  and 
bluster,"  may  succeed  up  to  a  certain  point ;  articles 
may  be  copied  from  others  by  the  aid  of  the  foot  rule, 
the  micrometer,  and  chemical  balance ;  in  brief,  the 
technical  groundwork  may  be  stolen,  but  a  national 
industry  cannot  be  so  established  and  held. 


The  Foundation  Company,  Ltd.,  Montreal,  have 
obtained  a  contract  from  the  C.P.R.  for  the  construc- 
tion of  a  culvert  tunnel  at  Keewatin,  Out. 
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Interesting  Sewer  Work  at  Victoria 


The  Northwest  Main  Sewer  Laid  Un 
Laying — Work  Carried  Out  by  City 

  By  F.  M.  Preston,  A.M.  Inst. 


der  Difficult  Conditions— Methods  of 
Engineers'  Department  at  Low  Cost 

C.E.:  A.M.  Can.  Soc.  C.E.*  


THE  lately  completed  North-West  Main  Sewer 
of  the  city  of  Victoria  was  designed  to  drain, 
on  the  separate  system,  a  total  area  of  2,354 
acres,  of  which  909  acres  are  in  the  city  proper, 
655  acres  in  Esquimalt,  and  790  acres  in  Saanich,  both 
the  latter  being  neighboring  municipalities.  The  drain- 
age area  is  divided  naturally  into  high  level  and  low 
level  districts  with  areas  of  2,092  and  262  acres,  re- 
spectively. The  population  eventually  to  be  served 
was  based  on  a  density  per  acre  of  30  persons  for  the 


ing  into  the  harbor — until  the  main  sewer  was  com- 
pleted, and  advantage  was  taken  of  this  to  so  design 
it  that  when  converted  to  a  pumping  tank  the  more 
settled  portion  of  the  sewage  would  be  pumped  sep- 
arately from  the  effluent  by  a  coarser  type  of  pump, 
as  it  has  been  found  that  the  life  of  a  bronze  impellor 
is  very  short  when  working  in  the"  rather  sand-laden 
sewage  of  the  district,  Victoria,  like  many  other  places, 
being  troubled  with  infiltration  of  ground  water,  large- 
ly due  to  imperfect  connections.    The  tank  has  three 
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Fig.  1— Details  of  collecting  tanks.    Reinforced  concrete  construction  with  three  separate  settling  chambers  and  two 

dry  pump  chambers. 


city  and  20  for  the  two  municipalities,  giving  a  total 
population  of  56,170.  Except  for  the  manufacture  of 
the  pipe  used,  the  whole  of  the  work  was  carried  out 
by  the  Engineering  Department  under  the  city  engi- 
neer, Mr.  C.  H.  Rust,  for  a  cost  well  below  the  esti- 
mated amount. 

Low  Level  Area 

The  low  level  sewage,  both  from  the  city  and 
Saanich,  is  gathered  to  a  collecting  tank  (Eig.  1)  from 
which  it  is  lifted  by  three  electrically-driven  centri- 
fugal i)umi)s  of  the  vertical  type  to  the  main  sewer 
through  a  12-inch  steel  rising  main.  As  the  sewers 
in  this  low  district  were  constructed  first  it  was  in- 
sisted upon  that  the  collecting  tank  be  made  large 
enough  to  act  efficiently  as  a  septic  tank — discharg- 

'  Assistant  Engineer  in  charge  of  sewers. 


separate  settling  chambers,  with  one  dry  pump  chamber 
at  each  end,  the  controls  to  the  motors  being  operated 
automatically  in  the  usual  manner  with  floats.  At  pre- 
sent two  clean  water  pumps,  each  operating  from  a 
separate  chamber  (provision  being  made  for  a  third) 
have  been  installed,  and  one  sludge  pump.  The  sec- 
ond clear  water  pump  only  comes  into  action  when 
the  first  tank  is  full  and  overflowing.  Some  trouble 
was  experienced  with  the  pumps  drawing  air  over  their 
inlets  in  the  tanks,  even  with  2y>  feet  of  water  over 
them.  This  was  overcome  by  fixing  dished  iron  plates 
2  ft.  6  ins.  in  diameter  over  the  mouths  of  the  suction 
pipes  which  are  set  horizontally  through  the  division 
wall. 

'J'hc  tanks  arc  constructed  of  reinforced  concrete  of 
heavy  construction,  as  they  are  situated  under  the 
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rtM*!,  at  tlu-  Imttom  of  a  raviiii-,  and  will  i'\ iiiluallx 
liavo  at  least  40  feet  i>f  till  t>ii  tlu-m.  \\  .>i  k  w  as  coin 
menoetl  early  in  the  year,  and  as  the  ijruvnid  w  as  i  la  \ , 
«>verlyinj>:  steeply  inclined  riiek.  particular  care  was 
taken  with  the  tinvheriny  tor  the  exca\atit>n,  I'ii^.  2, 
which  also  shows  the  chute  down  which  the  concrete 
was  taken  from  the  top  of  the  hill  w  here  it  was  mixed, 
to  save  )iaulini>  of  materials.  This  was  ])roi)al)l\  not 
a  saviufi  in  the  end.  as  when  the  tanks  were  linisluMl 
a  ctiusiderable  leakage  of  ground  water,  w  hich  sl.nids 
most  of  the  year  a  foot  or  so  helow  the  roof.  (K  \  c1o|h  i1. 
I'his  leakage  was  traced  to  planes  of  sv|)aralioii  in  llic 
concrete,  in  all  proh.ahility  due  to  tlu-  Imis;  length  of 
chute,  antl  the  whole  of  the  inside  of  the  tanks,  after 
they  had  heen  in  use  as  septic  taid<s  for  some  time  had 
t  '  Im    rendered  in  cement.     A  mixer  o\er  the  tanks 


Fig.  2.  — Excavation  for  pumping  tank,  showing  timbering  and  concrete 
ctiute  from  mixer  located  on  top  of  hill. 

and  a  chute  for  the  material  would  have  been  the 
better  policy.  'J'he  cement  rendering  has  proved  quite 
successful,  and  they  arc  now  practically  water-tight; 
the  walls  were  first  washed  with  a  one  to  six  mixture 
of  muriatic  acid  and  then  hosed  down  to  remove  all 
traces  of  the  acid,  picked  all  over  to  give  a  tooth  and 
then  the  cement  plaster  applied. 

'J'he  tanks  are  sludged  about  once  a  week  or  at 
short  enough  intervals  to  keep  them  inotYensive.  The 
sludge  main  discharges  into  the  settled  sewage  rising 
main  and  both  pumps  are  run  together  when  sludging 
takes  plaCe,  in  order  to  prevent  any  settlement  in  the 
main  sewer,  into  which  the  common  rising  main  disr 
charges,  and  the  clean.s'ed  tank  is  then  washed  out 
with  clean  water. 


riic  entire  sewer  is  laid  with  reinforced  concrete 
wet  mix  pi|)c  manufactured  locally  to  the  department's 
(Ir.iw  ing^  and  spccilications,  see  Fig's.  3,  4  and  5.  The 
reinforcement  was  a  single  ring  of  A.  S.  W.  Co.'s  wire 
mesh  placed  one  inch  from  the  inside  circumference 
of  tile  pipe.  They  have  the  usual  joints  for  pipes  of 
this  si/.e  and  were  made  in  4-f()ot  lengths.  A  steel 
band  was  spnmg  round  the  inside  for  jointing  and  the 
joint  poured  with  cement  grout.  The  following  is  a 
tablQ  of  sizes,  thickness  of  shells  and  amount  of  steel 
specified,  a  1:2:4  mix  of  coarse  sand  and  pea  gravel, 
machine  mixed,  being  used  with  steel  moulds  having 
cast  iron  bottom  and  toj)  sections: — 


.Size. 

'J'hickncs.s. 

Area  steel  per  ft. 

run  of  pipe. 

27  in. 

3>4  in. 

.102  sq. 

ins. 

.30  in. 

3;/.  in. 

.123  sq. 

ins. 

in. 

4  in. 

.139  sq. 

ins. 

)  in. 

4  in. 

.170  sq. 

ins. 

The  1 

)il)e  appears  amply 

strong  except  for 

one  short 

section  of  36  in.  pipe  under  a  fill  of  about  24  feet,  in 
blue  clay,  which  had  slipped  laterally  for  about  20  ft. 
back  on  either  side  of  the  centre  line,  after  the  pipe 
w'as  laid  and  backtilled.  In  this  section  cracks  are  ap- 
])areiit  in  the  sides  of  the  ])i])e  and  it  has  been  forced 
u|)  slightly  out  of  grade;  this  section  has  been  kept 
tmder  observation,  an<l  as  there  is  no  percolation  of 
water  and  the  cracks  are  not  opening'  further,  no  col- 
lapse is  antici])ated.  The  pipes  were  not  rendered  on 
the  inside,  but  in  some  few  cases  they  received  a  brush 
coat  of  cement,  and  though  not  as  pretty  as  those  of 
some  (jf  the  well-known  manufactures,  are  quite  satis- 
factory as  to  watertightness  and  smoothness. 

In  the  open  cuts  a  track  was  laid  over  the  trench 
and  a  4-wheeled  car  fitted  with  a  Triplex  block  and 
lifting  hook  was  used  for  laying. 

In  the  tunnels  the  pipes  were  taken  up  to  their 
])osition  on  trolleys  running  on  rails  and  on  reaching  it 
were  lifted  by  the  hook  attached  to  a  small  two- 
wheeled  car  fitted  with  a  screw  wheel  raising  gear 
running  on  a  twin  channel  iron  beam,  supported  at 
one  end  on  the  pipe  already  laid  and  at  the  other  end 
by  an  "A"  frame — carried  forward  to  the  end  of  the 
pipe  and  laid.  This  enabled  the  rock  filling  that  was 
used  in  the  timnels  to  support  the  pipe  on  the  rock 
bottom,  to  be  kept  well  ahead  of  the  pipe  laying.  The 
method  was  .satisfactory  and  economical  but  the  screw 
raising  gear  was  slow  and  might  be  improved  upon. 

The  tunnels  were  only  backfilled  when  the  roof 
was  in  earth,  and  the  manholes,  which  were  built  of 
reinforced  concrete  at  the  shafts,  were  provided  with 
cut-ofif  walls  at  the  tunnel  faces  with  a-  concrete  pass- 


Fig.  3.  -Profile  of  sewer  work,  showing  location  of  open  cut  and  tunnel  excavations  and  indicating  sizes  of  pipes. 


THE  CONTRACT  RECORD 


.•!2!) 


Fig.  4.— A  36  in.  pipe  in  rock  tunnel;  space  for  surface  drain  alongside. 

age  thruugh  the  till  leading  to  man  way  doors  in  the 
manhole  walls,  so  that  access  can  always  be  had  to 
the  tunnels  for  inspection  and  repairs.  Drainage  is 
provided  through  the  cut-off  walls  and  fill  by  stone- 
ware pipes.  All  these  manholes  were  designed  for  the 
full  hydraulic  pressure  possibly  occurring". 

Practically  all  (if  the  tunnel  work  was  in  solid 
granite  rock;  the  drilling  was  done  with  electrically- 
driven  air  compressors,  and  the  shafts  were  served 
with  electric  hoists.  No  particular  difficulties  were 
met  with,  the  rock  iH  ing  \  ery  free  of  water,  and  except 
for  the  re-timbering  (if  due  deep  shaft,  no  work  was 
lost.  All  the  ttmnels  met  practically  exact  to  line  and 
grade,  and  credit  is  due  to  the  engineer  in  that  charge, 
who  received  no  independent  check  on  his  work,  but 
checked  himself  by  running  two  se])arate  lines  at  the 
same  time. 

In  one  section  of  the  work  the  sewer  is  paralleled 
in  the  rock  tunnel  by  an  open  surface  water  channel 
and  in  the  o])en  cut  by  a  reinforced  concrete  siu^face 
water  pipe.  The  surface  drain  leaves  the  main  tunnel 
by  a  branch  tunnel  partly  in  rock  and  partly  in.  earth, 
and  is  paralleled  in  this  by  a  16-inch  vitrified  branch 
sewer  joining  the  main  sewer  where  the  surface  drain 
leaves. 

Outfall 

The  36-inch  riveted  steel  outfall,  iMg.  6,  was 
jointed  in  one  length  on  shore  and  fioated  into  position 
over  the  already  constructed  concrete  i)iers  on  the  rock 
I)ottom,  filled  with  water  and  sunk  in  place  ;  the  outer 
end  lieing  steadied  in  its  correct   pusitiim  b\-  ;i  pile- 


Fig.  5.— A  33  in.  surface  drain  and  16  in.  sewer  in  an  earth  tunnel. 

driver.  The  concrete  piers  \vere  Iniilt  by  a  diver  who 
brought  them  up  to  the  correct  grade,  the  support 
at  the  shore  end  to  well  below^  low  Avater  mark  being 
built  solid.  The  concrete  was  mixed  very  dry  on  shore 
and  the  bags  wheeled  out  on  a  floating  stage,  anchored 
over  the  line  by  cables  to  pile  dolphins  and  lowered  to 
the  diver  beneath.  After  the  pij)e  was  in  position  it 
was  weighted  down  and  held  permanently  by  bag 
work  over  the  piers  and  the  shore  end.  A  large  num- 
ber of  the  bags  were  spiked  together  with  a  J^-inch 
bar  long  enough  to  penetrate  three  of  them.  The  work 
is  standing  well  and  shows  no  deterioration  at  present. 
With  the  floating  working  stage  used  for  constructing 
the  piers  a  calm  sea  was  necessary,  and  fortunately  the 
W' eather  held  fine  during  the  operations. 

Tenders  were  called  for  this  ])ortion  of  the  work, 
l)ut  were  refused  on  account  of  their  high  natm-e,  the 
work  eventually  being  done  by  the  department  at  a 
very  much  lower  figure.  It  is  expected  that  the  life 
of  the  exposed  steel  pi])e  at, the  knver  end  of  the  out- 
fall will  not  l)e  long,  owing  to  the  action  of  the  sea 
water,  ljut  at  any  time  this  can  be  relaid  at  a  lower 
cost  altogether  than  cast  iron  pii)e  would  have  en- 
tailed ill  the  first  place. 

Syphon 

As  can  l)e  seen  fr6in  the  profile,  l'"ig.  7,  there  was 
no  economical  way  of  obtaining  a  washout,  and  as  the 
flow  through  it  for  some  years  was  bound  to  be  small, 
it  w^as  deemed  acK'isable  to  pmxide  some  means  of 
elTectualh    llu>liing.    This  end  has  been  obtained  bv 
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Kig.  (i.  -Oulfall  of  :f(i  in.  riveted  steel  pipe  laid  on  liaH  ^vork  concrete  piers. 
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Fig.  7. — Profile  of  twin  inverted  syphon. 


si>  ilcsiniiint^  the  sizes  of  the  twin  pi])es  used  that  tlie 
velocity  is  greatest  at  the  bottom  and  in  the  ascending 
lej;.  Two  automatic  Hushing-  syphons  are  placed  in  a 
chamber  at  the  up])cr  end  which  holds  back  the  sew- 
age in  a  section  of  the  main  s-ewer,  so  designed  as  to 
act  as  a  storage  tank  with  a  capacity  of  12,000  Imperial 
gallons.  At  present,  with  the  minimum  flow,  about 
eight  discharges  per  day  take  i)lace,  with  maximum 


shaped  cedar  float  with  a  metal  umbrella  attached  to 
the  front  end  and  acting  as  a  piston  was  used  success- 
fully. A  good  deal  of  time  was  spent  in  adjusting  the 
flushing  syphon  to  work  properly,  the  skirts  of  the  bells 
had  to  be  lengthened  so  as  to  cut  down  the  rate  of 
flow  at  the  end  of  the  flush,  in  order  to  allow  the  in- 
verted syphon  time  to  drain  the  water  level  below  the 
outlets  of  the  syphon  and  vent  them  properly;  the 
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Fig.  8.  — Details  of  inlet  chamber  to  syphon. 


velocities  in  the  syphon  of  8.8  feet  per  second  in  the 
12-inch,  3.9  feet  per  second  in  the  18-inch,  and  X17 
feet  per  second  in  the  20-inch  portions,  and  the  sewage 
is  either  stationary  or  running  at  these  velocities.  The 
inlet  chamber  is  provided  with  a  sand  pit  with  wash- 
out and  overflow  into  the  creek,  and  a  galvanized  iron 
caVjle  has  been  threaded  through  each  pipe  in  case  of 
blockages.  Some  trouble  was  experienced  in  getting 
the  pilrit  lines  through  for  these,  but  finally  a  torpedo- 


length  of  the  air  pipes  needed  considerable  adjustment 
also. 

The  cast  iron  pipes  were  obtained  second  hand, 
having  been  i)reviously  used  for  water  under  Second 
Narrows,  Vancouver,  and  have  a  flexible  joint  run  with 
lead.  The  12-inch  and  18-inclr  were  laid  from  two 
scows  having  a  chute  between  ;  laying  was  commenced 
at  one  side  of  the  creek,  the  pipe  jointed  being  on  the 
scow,  passed  down  the  chute  as  the  scows  were  moved 
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Fig.  9.  — Syphon  pipes  were  laid  from  two  scows  having  a  chute  betweeji. 


across.  Fig.  9  shows  the  layout  of  scows  and  chute, 
and  Fig.  10  the  ovitlet  end  with  12-inch  flexible  joints 
in  foreground.  The  two  lines  were  laid  separately 
and  afterwards  hydrauliced  down  into  the  mud  to  a 
firm  bearing  with  the  stream  from  fire  engine  shown 
in  photograph. 

Costs 

The  entire  cost  of  the  work,  including  lo.vv  level 
mains  not  shown  on  the  profile,  was  $302,470,  not  in- 
cluding engineering  costs.  The  cost  of  the  outfall  was 
$2,934,  of  which  $1,349  was  material,  the  rest  labor, 
including  $31(S  for  diving  work.  The  steel  pi])e  cost 
$313  jointed  u]),  with  bulkheads  fixed  ready  for  laying. 

The  inverted  syphon  cost  $8,304  in  all,  made  u]) 
as  follows  — ■ 

Labor  Material 
12  in.  and  IS  in.  pipes  ....    $2,142  $2,,S72 
20  in.  i)ii)es   521  S81 


])i])es   .  . 
Inlet  chambers 


S77 


1 .070 


Totals 
$5,014 
1.402 
1 ,947 

$8,.363 


The  cost  of  the  12-in.  ].ipe  being  $585,  18-in.  $938, 
20-in.  $734. 

The  costs  per  cubic  yard  for  an  average  depth  of 
U)  feet  open  cut  excavation  were,  for  labor  only — rock, 
$3.65;  hardpan,  $1.69;  earth,  $0.89.  Tunnel  work  in 
rock  cost  $8.50  per  lineal  foot  of  6  ft.  x  7  ft.  tunnel  for 
labor  only,  the  total  costs,  including  pipe,  being,  for 
rock  tunnel,  about  $24,  of  which  labor  was  $12.75.  The 
costs  of  the  reinforced  concrete  pipe  were,  delivered 
on  to  job  :— 36-in.,  $2.80  per  foot ;  33-in.,  $2.50  per  foot  : 
30-in.,  $2.10  per  foot;  27-in.,  $1.95  per  foot. 


The  total  cost  per  cubic  yard  of  reinforced  con- 
crete was  $17.70,  of  which  labor  on  concrete  was  $1.38 
l)er  cubic  yard,  labor  on  forms  $0.11  per  square  foot, 
])lacing  steel  1.2c  per  lb.    Cost  of  materials  was,  for 


Fig.  10.  — Outlet  end  of  syphon,  showing  12  in.  flexible  joints  in  foreground. 

concrete,  $6.73  per  cubic  yard  ;  form  work,  5.8c  per 
square  foot;  steel,  2.34c  per  i)ound. 

Careful  cost  accounts  were  ke])t  and  w  eekly  returns 
of  each  foreman's  work  recpn'red  to  be  made  to  the 
engineer-in-charge. 

The  work  was  under  the  direct  control  of  Mr.  .\.  V.. 
i'~iireinan,  the  late  assistant  city  engineer:  Mr.  II.  K. 
Brown  was  in  charge  of  line  and  grade,  and  the  au- 
llmi-  was  designing  engineer. 
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Bi^  Canadian  Steel  Concern 

ArmstroiijJ-W  liiiworth  Company's  Plant  Con- 
tains Last  Word  in  l'!n)<iiicering  Equipment 
Si/.e  Kccciitly  Doubled 
By  M.  .1    Butler.  C.M.C;- 

I.\  liii  i.iil  Kl  I^'IJ  llcui'ial  Sir  I'oroy  (linuiard. 
K.e'.M.Ci..  D.S.O..  .UK-  ..I"  llu'  dirci-lor's  of  .^ir  W  . 
i  \.  Arnistn mil;  \\  liitudi  lh  and  C  onii)an\ ,  ol  l  .ls- 
wich,  New  (-•astlc-oii- Tyiic.  MauclK-stcr,  i)ai(l  a  \  isil 
to  Canaila,  hi.s  homo,  with  tin-  object  of  seeing  what 
the  i)ri>spccts  justilu'd  in  the  way  ol  e.stahlisliiiii^  a 
branch  of  this  \\  ell-kiii>\\  u  eiiiiineeriiiL;  linn  in  C  anada. 
To  tliis  end  Sir  Percy  a.-^ked  tlic  writer  to  visit  tlie 
company's  various  works  in  i'"n_<^laiul  and  advise:  (1  ) 
What  business  could  be  best  developed  in  Canada,  ('2  ) 
Where  the  plant  should  he  located,  and  Probable 
co>t. 

The  waiter  visited  l-Jiyland  and  made  a  close  study 
of  the  manifold  industries  carried  on  1)\  Sir  W.  (1. 
.\rmstron.i;  Whitworth  and  Company  at  IClswich  and 
Manchester,  and  reconnnended  the  installation  of  a 
crucible  steel  ])lant  for  the  manufacture  of  high-j.^rade 
tool  steels,  hij>h-i;rade  steels,  and  in  addition  thereto 
a  plant  for  the  manufacture  of  small  tools,  such  as  taps, 
(Ues.  twist  drills,  millinsi'  cutters,  hobs.  <;au,<^es.  etc. 

Excellent  Location 

After  j^ivinsi'  careful  consideration  to  all  the  factors, 
Montreal  was  selected  as  the  place  to  locate.  Owing 
to  the  impossibility  of  securing  land  located  along  the 
river  front  anywhere  on  the  Island  of  Montreal,  at 
reas<^nable  cost,  (for  the  year  1912  was  during  the 
lieight  of  the  land  boom),  a  site  was  selected  near  the 
town  of  Longueil.  which  lies  within  the  harbor  limits 
of  Montreal,  and  is  directly  opposite  the  industrial 
portion  of  the  city.  Having  regard  to  the  future 
growth  of  the  plant  a  large  area  was  inirchased,  183 
acres,  with  a  frontage  on  the  south  shore  of  the  .St. 
I-awrence  River  of  3,000  feet.  The  area  in  question 
is  underlaid  closely  with  rock,  so  the  foundation  i)rob- 
lem  is  satisfactorily  settled  for  all  time.  The  elevation 
of  the  ground  is  such  as  to  put  it  above  flood  troubles 
and  its  close  proximity  to  the  town  of  Longueil,  with 
its  excellent  schools,  churches,  water  supply  and  sew- 
ers, makes  it  an  ideal  location  for  an  industrial  plant. 

All  the  buildings  are  of  high-class  fireproof  con- 
struction with  steel  colunms  and  trusses,  reinforced 
concrete  roofs  and  side  walls.  The  greatest  care  has 
been  taken  to  insure  ample  natural  light  f)y  sidelights 
and  roof  monitors  and  flat  skylights.  The  floors  arc 
mainly  of  concrete  on  rock.  The  heating  system  is 
of  the  vacuum  return  type,  U-sing  exhaust  steam,  and 
even  during  the  coldest  winter  months  the  men  work 
in  comfort. 

Enlargement 

During  1916  the  buildings  .were  enlarged  to  double 
the  previous  area,  for  the  purpose  of  providing  room 
for  the  machinery  to  manufacture  steel  tires  for  hjco- 
motives  and  car  wheels  and  for  the  manufacture  of  the 
.steel  rolled  wheels,  all  of  which  will  be  installed  early 
in  this  }  ear. 

Steel  Manufacture 

I  he  ca].»acity  of  the  plant  is  measured  by  the  in- 
stallation of  two  18-ton  open-hearth  furnaces  working 
in  conjunction  With  three  6-ton  Herroult  electric  fur- 
naces and  one  3-ton  Merroult  electric  furnace.    At  pre- 

•  Mana^in?  Director,  Arm.strong-Whitworlh  &  Co.,  Ltd. 


sent  all  llie  steel  turned  out  in  the  above  furnaces  is 
>u])iilie(l  under  contract  to  the  Imperial  Munitions 
lioard,  foi-  shell  blanks,  kock  drills  are  also  manufac- 
Inred,  solid  ami  ct)red  as  required. 

Il  is  the  intention  of'the  ct)mpany  to  furnish  only 
steel  relined  in  the  electric  furnaces  for  tire  wheels, 
drills,  etc.,  and  such  alloy  steels  as  the  re(|uirements 
(if  the  conntr\-  demand,  confining  the  crucible  to  the 
high  speed  and  carbon  tool  steels.  Throughout  all 
de])artments  the  last  word  in  tool  making  and  mach- 
inery is  the  word;  the  greatest  care  has  been  taken  in 
selecting  the  best  machine  for  the  work. 

Sanitary  Arrangements  and  Water  Supply 

Clean  and  wholesome  closets,  basins,  etc.,  have 
been  ])rovided  in  convenient  places  in  the  shops.  For 
drinking  purposes  the  water  supply  is  taken  from  the 
town  of  Longueil,  all  manufacturing  requirements  be- 
ing met  by  our  own  plant.  The  tank  is  70,000  gallons 
ca])acity,  40,000  being  permanently  retained  for  fire 
]>rotection  purposes.  The  pump  house  contains  two 
electrically-driven  pumps  of  550  gallons  each.  The 
whole  plant,  land,  etc.,  as  it  will  stand  Avhen  completed 
by  July  1,  V)\7,  represents  a  cash  outlay  of  $2,500,000. 

Personnel  of  the  Company 

The  president  of  the  Canadian  company  is  General 
.Sir  Percy  Girouard,  K.C.M.G.,  D.S.O. ;  vice-president, 
George  G.  Foster,  K.C.,  of  Montreal ;  managing  di- 
rector, M.  J.  Butler,  C.M.G.,  of  Montreal ;  Canadian 
director,  H.  B.  Walker,  Esq.,  manager  of  the  Bank  of 
Coninicrre  :  l^nglish  director,  Right-Hon.  Sir  George 
Mnrrav,  (i.C.I!.!  I.S.O.  By  the  recent  death  of  Mr.  H. 
.Smith  Carrington  the  Canadian  company  loses  one  of 
its  best  friends,  the  vacancy  at  this  writnig  not  being 
filled.  The  entire  stock  is  owned  by  Sir  W.  G.  Arm- 
strong Whitworth  &  Company,  Limited,  except  the 
(jualifying  shares  owned  by^  the  Canadian  directors. 
Lawrence  Russel,  Montreal,  is  the  secretary-treasurer 
and  sales  manager;  J.  H.  W.  AVhinfield  is  secretary 
in  London,  England. 

All  the  steel  work  was  manufactured  by  the  Do- 
minion P)ri<lge  Company,  Lachine,  Que.  The  first  con- 
tract for  the  building  in  1913  was  let  to  E.  G.  M.  Cape, 
Limited.  Montreal,  while  the  contract  for  the  enlarge- 
ment was  let  to  Oninlan  &  Conqjany,  Montreal. 


The  Montreal  Catholic  school  commissioners  de- 
clined to  allow  one  of  the  school  boards  to  borrow*  an 
additional  .$5,000  re(|uire(l  to  purchase  American  brick, 
necessitated,  it  was  stated,  bv  the  shortage  of  local 
brick.  The  commissioners  told  the  school  board  to 
use  .Moiitre.il  brick. 


Although  only  a  very  few  large  steel  cargo  ships 
were  being  built  in  the  United  States  before  the  war. 
within  the  past  two  y^ears  the  Pacific  Coast  yards  alone 
have  built,  or  contracted  for,  sixty-five  steel  ships  of 
8,000  to  10,000  tons  cargo  capacity,  of  which  more  than 
fifty  are  to  be  e(|uip])ed  with  geared  turbines. 


.Mr.  T.  O'Sullivan  has  informed  the  Montreal 
Pjoard  of  Control  that  on  account  of  the  rise  in  the 
price  of  materials  he  cannot  com])lete  the  contract  for 
the  construction  of  the  Pasalle  bridge  and  headgates 
of  the  acjuednct.  lie  asks  for  the  return  of  his  deposit, 
cost  ot  material  on  the  ground  ;ind  ])a\'menl  for  work 
alreadv  done. 
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The  Present  Status  of  the  Engineer  in  Canada 

  By  Mr.  W.  F.  Tye*  :  


Y()L"  all  know  that  latel\',  for  some  time  ])ast.  fi  >r 
a  year  or  two,  there  lias  been  a  i^rowin^-  dis- 
satisfaction with  the  standin.^"  of  the  engineer 
in  Canada.  This  is  exi)ressed  in  \  arit)ns  wa}  s. 
vSonie  lay  the  blame  on  the  Canadian  Society  of  Ci\il 
lingineers — and'  no  doubt  some  of  it  belongs  right 
there.  Some  l)nt  it  on  the  government;  they  say  tlu' 
government  has  a|)])ointed  \'ery  many  commissions, 
and  that  they  officer  these  commissions  with  all  kinds 
of  men  except  engineers — 1  am  now  referring  to  engi- 
neering commissions,  of  course;  that  they  have  put  on 
these  commissit)ns  lawyers,  politicians,  and  farmers — 
anybody  but  engineers — -and  they  blame  the  govern- 
ment for  that.  [  want  to  ask  you — is  the  go\  ern.ment  to 
blame  in  this  matter,  or  who  is  to  blame?  Some,  again, 
talk  of  the  importation  of  American  engineers,  of 
aliens;  they  say  the  goxernment  are  not  doing  what 
they  ought  to  do;  that  Camida  has  sent  a  great  many 
men  to  the  front.  I  believe  there  are  now  between 
seven  and  eight  hundred  of  our  members  who  have 
offered  their  lives  and  blood  in  defence  of  our  country. 
They  say  that  we  who  stay  at  honie  are  aiding  the 
goA  ernment  in  every  way  we  can  ;  that  we  are  paying 
our  taxes,  we  are  aiding  tlie  war  loans,  we  are  stand- 
ing the  increased  cost  of  lixing;  that  we  are  doing 
e\'er}  thing  in  our  power  to  aid  the  cause  of  ci\'ilization, 
while  the  -\merican  engineers,  whom  the  government 
ai)i)oint  so  frequently,  are  not  helping  in  any  way,  ex- 
cei)t  in  the  way  of  giving  munitions;  they  are  not  gi\- 
ing  their  lives  and  blood  to  the  cause  of  cixili/.atiou 
as  Canadians  are;  and,  therefore,  a  great  many  i)eoi)le. 
es|)ecially  under  these  circumstances,  say  the  govern- 
ment should  not  go  afield  for  expert  advice  in  engi- 
neering matters,  but  shonld  consult  engineers  nearer 
home. 

Canadian  Engineers  Do  Not  Get  Their  Due 

If  these  things  are  true,  gentlemen — and  1  think 
most  of  them  are — \  just  want  you  to  ask  yourselves, 
serioush',  whose  is  the  fault?  is  it  the  fault  of  the 
government?  Is  it  the  fault  of  the  i)ublic?  (  )r  is  it 
the  fault  of  the  engineers?  Is  it  your  fault,  is  it  uiv 
fault,  is  it  the  fault  of  the  Canadian  Societ}'  of  Civil 
Engineers,  or  whose  is  the  fault?  just  ask  yourseKcs 
that  (|ue.>tion  seriously,  and  if  you  should  decide  that 
it  is  our  fault,  then  ask  vourselves — why? 

In  i)ri\ate  life,  there  is  uo  donbt  whalcxer,  the  cu- 
gincering  profession  has  achanccd  b_\-  leaps  and 
bounds.  1  can  remember- when  1  >tarte(l  at  engineer- 
ing. 1  suppose  it  is  quite  a  long  time  ago,  but  it  docs 
not  seem  so  very  long.  In  those  days  any  engineering 
education  that  I  had  I  took  very  good  care  for  ;i  time 
to  hide  it.  You  did  not  go  and  advertise  that  }  on  had 
been  studying  in  a  college  for  engineering  because 
then  the  whole  idea  \vas  that  the  engineer  must  be  a 
|)ractical  man,  and  if  he  had  a  college  education  he  was 
supposed  'to  be  no  good.  You  know,  gentlemen,  con- 
ditions have  changed  very  materially  in  that  respect — 
very  materiallv,  indeed.  The  rate  of  pay  has  increased 
verv  materially.  .My  friend,  .Sir  Colliugwood  .Schreib- 
er,  just  before  we  came  in,  wa.^  lelling  me  a  >lor\- 
about  how  an  engineer  had  made  some  imporlaiU  re 
l)ort  to  the  government.  Al  the  end  of  the  lime  lie 
came  to  Sir  Collingwood  and  asked  him  what  he  should 

*  Extracts  from  an  address  licfDie  Oltawa  Branch.  C.  S.  C.  IC. 


charge  for  it,  and  Sir  Collingwtiod  t(_>ld  him  he  thought 
it  certainly  cnight  to  be  worth  $25  a  day.  And  when 
the  minister  saw  that,  he  threw  up  his  hands  in  horror. 
Ile/said  it  should  be  $5  or  $6  a  day.  And  Sir  Colling- 
wood went  on  to  illustrate.  He  said:  'AVell,  if  it  were 
a  lawyer,  you  would  not  think  anything  of  paying  a 
young  lawyer  $25  a  day.  Why  shouldn't  you  pay  an 
engineer  $25  a  day?"  And  the  minister  said:  "Oh. 
yes;  but,  then,  a  lawyer  is  an  educated  man!"  That 
was  what  he  thought  of  the  engineer.  There  is  no 
question  nowadays  when  an  engineer  is  making  a  re- 
port to  the  goverment  of  giving  him  $5  or  $6  a  day.  A 
good  many  of  them  making  reports  to  the  government 
get  $100  a  day,  which  is  a  very  distinctive  advance. 

Engineers  Lack  Proper  Public  Standing 

r.ut,  while  all  this  is  true  about  our  private  stand- 
ing with  the  people  whom  we  serve  as  individuals,  or 
with  the  government  that  we  ser\  e,  our  public  stand- 
ing i.s  not  good.  I  am  sure  you  will  all  agree  with  me 
that  our  public  standing — I  mean  our  pu])lic  standing 
as  a  profession — is  not  good.  We  are  not  i^ut  on  gov- 
ernment commissions;  we  are  not  e\  en  consulted  now- 
adays on  the  higher  technical  aspects  of  things,  bv  the 
go\  ernment.    And  the  (juestion  is,  WHiv? 

If  you  want  to  get  any  good  out  of  the  Canadian 
Society  of  Civil  Engineers  you  must  get  it  In  service. 
If  you  want  to  get  any  good  out  of  public  recognition 
vou  can  get  it  only  by  serx  ice  ;  you  can  get  it  onlv  b\' 
serving  the  ])ul)lic.  Now,  understand,  there  was  one 
thing  I  meant  to  say  in  starting,  but  which  f  did  not 
say,  and  T  shall  say  it  now-  In  s]:)eaking  about  the 
government  1  want  it  distinctly  understood  that  I  am 
not  in  any  way  trying  to  make  ])olitical  capital  fin-  any- 
body in  this  respect.  My  remarks  in  regard  to  the 
government  are  entirely  not  in  any  party  sense  what- 
ever. I  am  simpl}^  referring'  to  it  because  it  is  neces- 
sary to  refer  to  the  pubHc  standing  of  the  engineers 
and  their  standing  with  the  government.  N^ow,  the 
members  of  the  government  are  all  human  beings  like 
ourselves.  We  look  ni)on  the  government  as  some- 
thing- set  a])art,  but,  after  all  is  said  and'  done,  the 
members  ol  the  government  are  only  human  beings, 
and,  like  all  other  human  beings,  lhe\-  alwavs  take  the 
easiest  course;  thcx^  seek  the  line  of  least  resistance,  as 
all  the  rest  of  us  do.  Now,  if  the  line  of  least  resist- 
ance, when  it  comes  to  ai)p(iiuling  commissions,  is  to 
appoint  lawyers,  or  larmers,  or  ])olilicians,  men  who 
have  been  serving  their  country  aiul  who  as  a  result 
of  their  services  should  ha\ e  these  rewards,  then 
whose  fault  is  it  that  we  are  not  .appointed'  ft  i<  ouv 
own  f.'iull,  because  we  ha\-e  not  been  serx'ing  the  pub- 
lic. 

'Why  the  American  Engineer? 

Then,  when  the  goxernment  goes  to  the  L'nited 
.States  for  its  engineering-  ser\ice.  again  it  is  seeking 
the  line  of  least  resistai^e.  The  Americans,  von  know  , 
are  a  \  ery  great  i)eoi)le — a  \  ery  great  people,  indeed, 
And  one  of  the  attributes  of  a  ,great  people  is  to  ha\'e 
a  ihorough  beliel  in  themsehes.  The  Americans  have 
not  \  ri  (|uite  reaidicd  lhat  sta.ge  of  belief  in  iheniseK  es 
that  the  I'aiglish  ha\e,  where  the\-  belie\e  in  them- 
seh'es  without  saying  it,  taking  it"  for  granted  thai 
e\er\'bod\-  else  believes  they  are  the  greatesl  peopK-  in 
the  world;  the  ,\mericans  insist  (in  their  being  the 
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iircatfsl  people,  and  llu>v  tell  cvervbody  liuit  ilu-v  are 
insist  upuii  it  on  all  i>ecasious.  Tliev  an'  not  the  least 
l)it  tnuiU'st  al)i»iu  what  thev  say.  Tliey  say  ihey  an 
tile  urt-atesl  people  in  the  world,  and  their  engineers 
arc  the  yri-atest  in  the  world.  AH  of  iis  are  prone  to 
take  the  other  fellow  at  his  own  vahialion.  and  if  tlu- 
Ameriean.s  insist  that  thev  are  the  s;reatest  engineers 
in  the  world,  and  we  don't  insist  that  we  are  ec|uall.\ 
;;ood.  wht-n  thi-  j.iovernnient  want  engineers  il  is  na- 
tural for  them  to  gn  there — to  go  to  the  people  who 
sav  they  are  the  greatest  engineers. 

Xow.  there  is  only  one  way  in  whic  h  we  can  loun- 
teraet  this  tendenev  of  the  government,  and  that  is  to 
insist  that  we  C  anadians,  who  are  doing  everything  we 
ean  fur  Canada,  must  have  our  fair  share  in  these  gov- 
ernment appointments  that  are  going  about.  We  must 
tell  them  wliat  is  ahsohitelv  true — that  wc  are,  man  for 
man.  just  as  good  engineers  as  the  Americans,  'inhere 
mav  he.  of  course,  some  particulars  in  which  they  have 
experience  and  in  whicli  we.  as  a  younger  country, 
have  not  had  experience,  and,  therefore,  in  those  re- 
spects it  mav  he  all  right  for  the  govenunent  to  go 
there  f'.>r  men.  P)Ut  if  we  want  our  fair  sliare  in  this 
business  of  advising  the  governnicnl  wc  must  firmly — 
verv  nicelv  and  politely,  but  Innily — tell  tlie  govern- 
ment we  do  not  projjose  to  stand  fi>r  that  sort  of  thing. 
W  e  have  rights,  but  in  this  world  if  you  want  your 
rights  vou  have  to  light  for  them.  Nothing  good  comes 
in  this  world  except  by  work-  If  you  want  to  have  a 
standing  with  the  public  you  have  got  to  serve  the 
public,  and  you  have  g:ot  to  tell  the  government  frankly 
that  we  are  just  as  good  engineers  as  the  Americans, 
and  we  pmposc  to  have  our  fair  share  of  the  l)nsiness 
that  is  g^oing:. 

Engineers  Showr  Little  Interest  in  Public  Questions 

X.pw.  as  1  said,  the  reason  that  this  condition  exists 
is  that  while  the  engineer  has  in  private  a  very  good 
standing-,  and  his  standing-  is  improving-  at  all  times, 
vet  in 'public  estimation  I  am  not  quite  sure  w  e  are  not 
going  backward — that  is,  our  standing  is  not  as  good 
as  it  used  to  be.  in  the  old  days,  thirty  or  forty  years 
a.go.  there  were  sotne  outstanding  engineers  who  had 
considerable  sav  in  the  g^overnment  or  things  having 
to  do  with  the  government.  T  am  not  (piite  sure  that 
the  engineers  nowadays  have  quite  that  standing,  and, 
I  sav  again,  I  think  it  is  entirely  our  own  fault,  because 
we  do  not  take  part  in  public  discussions.  Take,  for 
instance,  our  ow  n  Canadian  Society  of  Civil  Engineers. 
How  many  times  in  our  discussions  on  the  papers  that 
are  read,  how  many  times  are  there  discussions  on 
public  questions?  T  do  not  mean  taking  one  political 
side  or  the  other,  but  just  discussing  the  great,  big 
problems  that  are  before  Canada.  Very  rarely,  indeed. 
I  do  not  think  that  in  the  Parliament  of  Canada  to-day 
there  is  a  single  engineer;  there  may  be.  l)nl  T  do  not 
know  of  any.  I  do  not  believe  there  is  one  in  the  Scn- 
.  ate.  Now.  if  we  do  not  take  part  in  di.scussions,  if  we 
do  not  take  part  in  the  government  of  the  country,  how 
can  we  expect  to  fiave  a  public  standing  You  know 
how  the  government  of  this  country  is  conducted.  It 
is  a  pure  democracy,  supposed  to  be  a  government  of 
the  people  by  the  people.  In'  Parliament  there  are 
many  members  who  are  farmers,  many  who  are  doc- 
tors, many  who  are  lawyers — there  are  all  but  civil 
engineers.  It  is  the  same  way  in  the  Senate.  If  that  is 
the  condition,  it  must  be  due  to  ourselves  that  we  are 
not  there.  Is  it  anv  fault  of  the  government  or  of  the 
people  that  we  are  not? — that  we  have  not  the  jniblic 
standing  we  ought  to  have?  It  is  our  own  fault,  and  it 
is  a  fault  we  have  to  correct  if  we  want  this  public 
standing. 


( )ne  reason,  it  seems  to  me,  why  we  are  in  this  con- 
ilition  is  that  we  lead  what 'I  might  call  lives  that  are 
t  nlirelv  too  self-centred.  Every  one  of  you  is  thinking 
of  vour  ow-n  particular  little  job,  whatever  it  is,  wheth- 
er it  is  working  in  one  of  the  departments  or  whether 
vou  are  chief  engineer  of  a  railway,  or  working  for  a 
railwav  or  canal,  or  a  private  company.  You  are 
thinking  of  that  and  giving  your  whole  undivided 
attention  to  that  and  serving  the  private  interest  to  the 
best  of  \-our  ability,  but  you  are  not  taking  part  in  the 
public  discussions. 

Public  Problems  for  Engineers  to  Solve 

Tt  seems  to  me  that  amongst  all  the  different  people 
in  Canada  the  engineer,  by  his  training,  is  the  one  best 
ciualified  to  lead  and  direct  public  opinion.  You  know, 
in  a  young  country  such  as  we  have  in  Canada,  most  of 
the  public  problems — not  all  of  them,  of  course,  but  a 
great  many  of  the  public  problems — are  engineering 
problems.  You  know  that  this  is  the  engineer's  age ; 
that  the  engineer  to-day  is  the  most  important  man  in 
the  world.  You  know  that  this  war  is  an  engineer's 
war;  instead  of  being  a  soldier's  war  it  is  an  engineer's 
war,  Tt  depends  on  the  gunnery  and  on  the  trenches, 
and  all  that,  a  great  deal  more  than  on  the  individual 
soldier.  This  is  an  engineer's  age,  and  engineers  should 
be  leading  the  public  and  guiding  them.  All  of  you 
know  that  from  your  training,  from  your  very  training, 
■you  are  always  dealing  with  these  new  subjects.  For 
instance,  if  a  private  company  wants  to  develop  water 
power,  -we  will  say,  they  cannot  >do  it  without  going 
and  getting  an  engineer  to  report  on  it,  and  he  must 
report  not  onh'-  on  what  might  be  called  the  pureh' 
construction  features,  but  must  also  report  on  the  busi- 
ness end ;  must  tell  whether  this  power  compau}-  is 
going"  to  be  a  success  or  not,  and  must  forecast  its  earn- 
ing capacity ;  and  if  they  have  a  favorable  report  from 
an  engineer,  his  standing  is  such  that  they  can  raise 
any  amount  of  money,  and  without  that  favorable  re- 
port they  cannot.  It  is  the  same  with  any  other  enter- 
prise— the  engineer  is  the  man  who  must  tell  whether 
the  thing  is  going  to  be  a  success  or  not.  If  Ave  can  do 
that  with  private  enterprises,  why  not  with  public 
enterprises?  Why  are  we  not  reporting  to  the  public 
on  all  these  things?  AVe  are  not,  and  it  is  entirely  our 
own  fault ;  and  if  we  are  going  to  have  this  standing 
which  the  engineer  should  have — the  public  standing,  I 
mean — then  wc  must  take  part  in  the  public  business 
of  the  country.  We  ought  to  mould  public  opinion  in- 
stead of  being  self-centred,  as  I  say.  Why,  the  very 
object!?  and  aims  of  the  Canadian  Society  of  Civil  Engi- 
neers are  self-centred.  T  have  here  the  opening  para- 
graph of  our  charter,  which  reads: 

"Whereas  tlu-  persons  hereinafter  named  have  hy  petition 
set  forth  that  it  is  des!ral)le  that  they,  together  with  such 
other  persons  as  may  he  hereinafter  associated  with  tlicm.  he 
incorporated  into  a  society  l)y  the  name  of  the  Canadian 
Society  of  Civil  En.s>inecrs,  having-  for  its  object  and  purposes 
to  facilitate  tlie  acquiremeiU  and  intercliangc  of  professional 
knowledge  among  its  members,  and  niore  particularly  to  pro- 
mote the  acquisition  of  that  species  of  knowledge  which  has 
special  reference  to  the  profession  of  civil  engineering,  and 
further  to  encourage  investigation  in  connection  with  all 
branches  and  departments  of  knowledge  connected  with  the 
profession." 

Aims  Should  Be  Broadened 

That  is  what  we  were  organi/.cd  for.  Well,  now. 
those  are  all  very  fine  ainis.  indeed,  but  are  there  not 
some  other  airns  we  ought  to  have?  Is  there  not  the 
possible  dissemination  of  this  knowledge,  the  guidance 
of  the  public  in  the  big  engineering  (|uestio!is"  There 
is  not  anything-  whatever  said  about  that,  and  we  as  a 
society  and, as  individuals,  if  wc  are  going  to  have  this 
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public  .slandins',  have  got  to  change  all  that.  And,  gen- 
llemen,  it  is  not  only  in  governmental  affairs  we  must 
do  that ;  we  must  also  do  it  in  provincial  and  municipal 
affairs.  Municipal  affairs  present  certainly  a  very  wide 
field,  a  broad  field — one  in  which  we  can  do  a  tremen- 
dous amount  of  good.  It  is  not  an  exaggeration  to  say 
that  municipal  government  oh  this  continent  is  proba- 
bly the  worst  in  the  world.  Now,  are  not  we  to  blame 
for  that  in  a  certain  measure?  We  are  engineers,  who 
are  dealing,  who  should  be  dealing,  with  such  cfuestions 
as  that,  and  we  take  no  interest  in  it.  Don't  you  really 
think,  yourselves,  we  should  have  a  very  strong  inter- 
est in  it? 

What  I  wanted  to  drive  home  to  3'ou  is  this:  that 
the  only  way  in  which  you  can  get  any  good  out  of 
anything  in  this  world  is  by  work.  The  only  way  in 
which  you  can  get  any  public  recognition  whatever  is 
by  work-  If  you  want  recognition  from  the  public  you 
have  got  to  work  for  the  public.  If  yo'u  do  not  want  to 
work  for  the  public  you  won't  get  recognition.  If  you 
do  not  take  your  fair  share  in  the  load  of  governing 
this  country  you  cannot  expect  to  get  public  recogni- 
tion. And  I  do  not  know  of  any  body  of  men  in  all 
Canada  who  are  better  fitted  by  their  training  to  guide 
public  opinion  than  the  engineers  of  Canada,  more 
especially  as  so  many  of  our  great  public  problems  are 
engineering  problems. 


Panama  Canal  Features  Described  to  the 
Canadian  Society  of  Civil  Engineers 

Erom  the  technical  and  lay  jjoints  of  view  no  paper 
presented  or  address  made  during  the  present  session 
of  the  Canadian  Society  of  Civil  Engineers,  Montreal, 
exceeded  in  interest  the  talk  on  March  22  by  Mr.  Henry 
Goldmark,  an  old  member  of  the  socict}',  who  resided 
for  several  years  in  Montreal  and  carried  out  several 
important  engineering  v\'orks  in  Canada.  His  subject 
was  the  Panama  Canal,  the  gates  for  which  were  de- 
signed by  Mr.  Goldmark.  The  attendance  was  unusu- 
ally large,  and  the  speaker  received  an  enthusiastic 
welcome,  particularly  from  his  old  friends,  including 
some  from  Ottawa.  The  address  took  the  form,  for  the 
most  part,  of  a  running  commentary  on  a  very  large 
number  of  slides  from  photos  taken  for  the  United 
States  Government.  The  outstanding  features  of  the 
undertaking  were  comprehensively  dealt  with,  and  Mr. 
Goldmark  also  lightened  his  speech  with  quiet  humor- 
ous touches. 

After  a  brief  historical  review,  in  which  a  tribute  to 
the  excellent  work  done  by  the  Erench  engineers  on 
the  canal  was  made,  Mr.  Goldmark  described  in  detail 
the  Gatun  and  Pacific  locks,  the  coaling  station — the 
largest  in  the  world,  and  capable  of  dealing  with  2,486 
tons  per  day — the  breakwater,  the  dams,  the  dry-dock, 
emergency  dam,  and  the  Celebra  cut.  He  stated  that  as 
the  result  of  experience,  it  was  now  definitely  known 
that  the  lock  canal,  as  recommended  by  the  board  of 
engineers,  was  the  best  type  for  navigation  purposes, 
and  that  the  sea  level  type  was  not  as  efficient  as  the 
one  adopted.  In  referring  to  the  gates  for  the  locks,  he 
also  stated  that  92  gates  were  under  construction  at 
one  time — the  means  adopted  for  making  the  gates 
water-tight  had  proved  very  efficient.  Mr.  Goldmark 
dealt  at  length  with  the  slides,  and  told  of  the  million^^ 
of  feet  of  soil  which  had  also  been  forced  uj)  from  tlie 
bottom  of  the  canal.  The  risk,  however,  of  slides  was 
now  getting  less.  The  government  jirovided  free  quar- 
ters, light,  coal,  and  wood  for  llie  ciuployees.  aud,  s.iid 
the  speaker,  llic\-  had  lo  slop  building  married  (piarfers 


owing  to  the  expense,  with  the  result  that  a  man  had 
sometimes  to  wait  a  year  and  a  half  before  he  could  get 
married.  Men  of  twenty-two  nationalities  were  en- 
gaged in  constructing  the  canal,  and  this  entailed  dif- 
ferent cooking  for  every  nationality.  The  negroes 
formed  the  bulk  of  the  workers,  while  the  Spaniards 
were  the  most  intelligent. 

A  brief  discussion  followed,  in  which  Messrs.  A.  D. 
Swan,  Julian  C.  Smith,  and  C.  R.  Coutlee — all  of  whom 
have  visited  the  canal — and  others  took  part.  The 
speakers  agreed  with  the  chairman,  Mr.  J.  M.  Robert- 
son, that  the  address  had  not  only  been  informative, 
_but  had  proved  of  more  than  passing  interest. 

At  the  conclusion  of  the  speeches  Mr.  R.  A.  Ross 
presented  the  Gzowski  medals  awarded  to  Messrs. 
Julian  C.  Smith,  R.  M.  Wilson,  and  H[enry  Holgate  for 
their  papers  on  the  Cedars  Rapids  development. 


Expenditures  for  Harbor  Work  at 
St.  John,  N.  B. 

In  his  annual  report  for  the  year  1916,  Mr.  Wni. 
Murdoch,  city  engineer  of  St.  John,  N.B.,  describes 
repair  work  on  the  harbor  wharves  and  gives  a  state- 
ment of  expenditures.  In  connection  with  South  Rod- 
ney wharf,  the  total  expense,  including  both  operation 
and  maintenance  work,  amounted  to  .$31,274.07.  Of 
this  sum,  $2,825.44  was  expended  for  track  repairs,  517 
new  ties  being  placed,  stringers  renewed  in  some 
places  and  new  props  put  up  where  settlement  had 
occurred.  There  was  also  $1,550  required  for  fenders 
and  platform  repairs.  Considerable  repair  work  was 
also  carried  out  on  the  Union  wharf,  the  most  import- 
ant of  the  city's  Avharf  properties.  Forty-eight  new 
piles  were  driven,  averaging  about  35  feet  in  length ; 
51  new  caps  placed  ;  seven  bents  cut  oft'  at  ground  level 
and  new  forms  built  upon  the  remainders  of  the  piles ; 
246  new  stringer  rnembers  aA-eraging  fully  12  feet  in 
length,  and  632  new  ties  laid ;  320  new  braces  placed 
transversely  and  longitudinally,  being  secured  to  piles 
with  screw  bolts  and  nuts  ;  trackmen's  walks  renewed ; 
three  bumpers  repaired.  The  cost  of  this  particular 
work  amotmted  to  $6,771.42,  while  the  entire  expense 
in  connection  with  the  wharf  totalled  $59,632.95.  As 
the  trestles  are  likely  to  continue  causing  considerable 
annual  outlays,  Mr.  Murdoch  recommended  that  they 
be  done  away  with  by  filling  with  ballast  and  building 
up  to  the  track  level.  The  expenditure  required  in 
connection  with  the  old  crib  structmx,  known  as  the 
C.  P.  R.  wharf,  amounted  to  $1,864.39.  Other  items 
were :  ,  $1,704.42  for  dock  fencing  at  Sand  Point  and 
miscellaneous  work,  reejucsted  by  the  military  authori- 
ties;  operation  of  hoisting  scow,  ,$410.65;  expenses, 
such  as  office  rents,  salaries,  etc.,  $9,236.54.  Mr.  Mur- 
doch also  made  a  suggestion  regarding  the  locating 
of  a  dock  in  the  upper  part  of  the  harbor.  The  site 
recommended,  he  said,  was  highly  desirable,  being  well 
in  from  storms,  entirely  free  from  ice  and  strong  cur- 
rents, and  affording  3,800  lineal  feet  of  wharf  front, 
centrally  situated  on  the  line  of  the  proposed  harbor 
bridge.  Borings  had  shown  that  such  a  wharf  could 
have  35  feet  in  depth  of  water  along  the  entire  front 
suggested,  without  excavating  rock. 


'II1C  International  Clay  Products  Bureau,  Kansas 
C:ity,  Mo.,  have  just  issued  a  booklet  entitled  "The 
Clay  Pipe  Book."  This  ])ul)Iicalion  deals  fullv  and 
exclusively  with  \ilrilic(I  clay  pipe  and  drain  tile. 
Coi)ies  may  be  obtained  t)u  re(|uest  to  the  P)Ureau. 
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New  Town  llall  at  Orillia 


1^1 1 rchuildiiii;  of  the  town  hall  at  Orillia,  ()nt., 
has  just  recently  l)ccn  completed  al  a  cost  nl 
.  >i>me  $71.lXX).  '["his  new  hall  replaces  an  nhl 
huihliiiji,  erected  abmit  twenty  years  ai;<i.  w  liit  h 
luul  been  j^uttcd  by  lire.  It  is  a  haiulsome  brick  stnu- 
ture.  with  Iiuliana  stmie  triinininiis.  situated  in  the 
centre  <>f  the  town  and  surrouiuled  by  ample  lirounds 
which  set  it  ofT  tn  advantage.  The  hall  contains  not 
only  the  nuuiicipal  oHices,  but  alsn  a  lartie  auditorium 
whicli  is  t«.>  be  used  as  a  theatre.  In  the  reconstruc- 
tion of  the .buililinjj  the  side  \\all>  of  llic  nld  .structure 
were  retaineil  and  extensions  added  at  the  front  and 
rear.  The  dimensions  are  144  ft.  lon<>-  by  60  ft.  wide 
and  the  lieisjht  to  the  top  of  the  roof  is  about  <)S  ft. 

(  )n  the  .ground  floor  of  the  hall,  lliere  is  the  en- 
trance vestibide,  an  extension  from  the  old  building-, 
tinishetl  with  a  vaulted  cement  ceiling.  Then  there 
is  the  main  lol)by,  which  contains  the  fireproof  stair- 
case leading  to  the  auditorium  on  the  second  floor,  and 
gives  access  to  the  main  corridor  ai)proaching  the 
council  chamber.  Flanking  it  are  two  circular  towers. 
The  council  chamber  is  40  ft.  x  ^0  ft.  in  dimensions 
and  accommodates  150  |)eople.  ( )ff  this  chamber  are 
the  pi>lice  offices  and  councillors'  retiring  rooms.  These 
in  turn  are  approached  from  the  south  side  through  a 
s(|uare  entrance  tower,  which  also  contains  an  exit 
from  the  auditorium  above.  At  the  I'ear  of  the  build- 
ing are  the  market  and  rest  rooms. 

'i'he  second  floor  of  the  building  is  given  over  to 
the  auditorium,  which  is  of  fireproof  construction  and 
fitted  out  to  meet  theatrical  recjuirements.  The  stage 
gives  accommodation  that  is  surpassed  only  by  that 
afforded  by  the  largest  city  theatres.  The  balcony 
is  built  on  the  cantilever  plan  and  there  are  only  two 
pillars,  which  arc  located  at  the  back  of  the  house,  and 
do  not  form  an  obstruction,  so  that  there  is  a  clear 
view  of  the  stage  from  all  the  seats  in  the  theatre. 
The  ceiling  is  of  segmented  ])anelling  and  the  prosce- 
nium arch  is  surrounded  by  an  enriched  decorated 
plaster  ornament.  The  theatre  is  also  used  for  motion 
picture  display.  The  operating  room  for  the  projec- 
tor is  fireproof  in  itself,  the  floors,  walls  and  ceiling,  be- 
ing of  reinforced  concrete  and  protected  by  fire  doors. 
Access  to  the  balcony  is  provided  by  staircases  con- 
tained in  the  two  circular  towers  which  flank  the  main 
lobby.  Theatrical  equi]jment  can  be  elevated  to  the 
stage  by  means  of  an  elevator  at  the  rear  of  the  l)uild- 
incr.     Tbc  auditorium  has  nrconmioflation   for  1,000 


people  and  has  nine  exits,  including  the  entrance.  It 
is  lighted  by  two  large  semi-indirect  electric  fixtures, 
alioiu  4  ft.  ()  ins.  in  dianieler,  s])ecially  designed  fea- 
tures in  stall"  plaster. 

I'lie  erection  of  the  town  hall  was  su])erinten(led 
fo|-  the  council  by  Mr.  Bennett,  of  Orillia.  The  rough 
ear|)entry,  concrete  work  and  masonry  was  carried  out 
by  (la\-  labor  and  the  balance  of  the  work  by  contract. 
.\lc(ireg(ir  &  McTntyre,  Toronto,  had  the  contract  for 
the  steel  work;  also  the  ornamental  iron  stairs  and 
steel  fittings  for  the  stage.  Other  contracts  w-ere 
awarded  as  follows : — Harry  Alexander,  Inc.,  Toronto, 
electrical  \v(irk;  A.  Matthews  &  Co.,  Toronto,  gal- 
xanized  iron  and  roofing  work,  also  fire  door  work; 
J.  R.  h'.aton  &  Sons,  Orillia,  interior  woodwork ;  E. 
Latimer,  Orillia,  plumbing  and  heating;  W.  H.  Price, 
Orillia,  stone  work ;  elevator,  Otis-Fensom  Co.,  To- 
ronto. The  James  Morrison  Brass  Co.,  Toronto,  sup- 
])lied  the  electric  light  fixtures,  and  the  Canadian  Allis- 
Chalmers  Co.,  Toronto,  brass  railings  and  qurtain 
equipment. 

The  building  was  designed  by  Messrs.  Burke,  Hor- 
wood  and  White,  Toronto. 


A  Peterboro  Factory 

For  the  Manufacture  of  Dairy  Machinery— Descrip- 
tion of  Buildings  and  Equipment— 15  Acres 
of  Ground  Area 

Tl  I  I*:  idaut  of  the  De  Laval  Company.  Ltd..  Peter- 
boru,  Out.,  consists  of  (a)  the  creamerv  and 
milk  plant  machinerx-  factory  building,  whicli 
is  585  ft.  long  l)y  110  ft.  wide;  (b)  the' finished 
goods  warehouse  and  ship]nng  department,  which  is  a 
t\vo-storey  building,  approximately  220  ft.  by  110  ft., 
with  mezzanines;  and  (c)  the  cream  separator  part  of 
the  factory,  which  is  approximately  220  ft.  by  110  ft. 

These  three  buildings  are  joined  together  by  a  well- 
designed  wall  and  covered  walk,  with  a  large  orna- 
;iiental  iron  gate  on  each  side  of  the  office  building  at 
the  entrance  to  the  factorv  yards. 

The  separator  faclorx-  aijd  creamery  luachinerv  fac- 
tory are  one-store}',  saw-tooth  roof  construction,  with 
a  north  light.  Five  inche  s  of  tar  concrete  was  used  as 
a  floor  base,  on  top  of  which  were  laid  3-in.  planks, 
and  then  on  top  of  these  the  liardw'ood  maple  flooring. 
The  buildings  themselves  are  of  concrete  base  and 
concrete  walls  up  to  the  windowsills,  with  a  water- 
table  running  all  around  at  that  height.  The  walls 
from  the  concrete  up  are  of  light-colored  brick,  capped 
at  the  top  b\  tile  co\ering.  41ie  roofs  are  of  Johns 
ATanville  construction.    All  trusses  and  pillars  are  of 


Factories  of  the  De  Laval  Company,  limited,  at  t'eterboro,  Ontario 


1 1,  i'.m; 


T  tl  L  L  U  N  r  R  A  C  'L'   R  I'.  C  ( )  K  U 


stct'l.  i'lic  plant  is  equipped  with  lire-duiirs,  with  In^ 
ibk-  links  throii^huut,  and  is  sprinkler  c(jnip[)ed,  niak- 
ini;'  il  absi dul el \-  lireprDol,  or  near  as  it  i>  possible 
to  be.  All  piix's.  wires,  etc.,  of  any  nature  \\liate\er 
are  run  from  one  building"  to  the  othei'  throUL^h  a  con- 
crete tunnel  about  four  feet  s([uare,  which  run-^  down 
one  side  of  each  buildiui^-  and  across  under  the  walk, 
so  that  no  digt^'in.!:;'  or  trouble  of  any  kind  is  ex])erienced 
wdien  it  is  necessary  to  connect  with  the  ])ii)es  or  wires 
or  make  rei)airs. 

'The  roof  on  the  finished  o-oods  warehouse  i>  of  a 
monitor  ty])e.  Alongside  of  this  warehouse  is  a  de- 
l)ressed  track,  into  which  each  day  the  cars  are  switch- 
ed for  unloading-  or  loadiuL;  of  goods  belonging  in  that 
department. 

A  tinning  room  of  wtjod  structure,  sprinklered  and 
otherwise  protected,  is  iJrovided  between  the  finished 
goods  warehouse  and  the  separator  factory,  wherein 
all  of  the  tinning  required  in  the  company's  manulac- 
tures  is  accomi)lished. 

Concrete  walks  connect  the  unloading  concourse 
alongside  the  dei)ressed  track  with  the  separator  fiic 
torv  rough  stores. 

( )n  each  side  of  the  large  iron  gates  are  i)ro\ ided 
hose  houses,  with  api)roximately  1  .OOO  ft.  of  regula'' 


Gold  Mine  Buildings 

At  Timmins  Ont.  —  Timber  Frame  Construction 
Designed  to  Accommodate  Specialized 
Metallurgical  Machinery 

TliK  drawings  in  kigs.  1  and  2  illustrate  tyjjes  ol 
mill  building  design  in  n^e  on  the  property  of 
the  Hollinger  Consolidated  Cold  Mines,  Ltd., 
at  Timmins,  Ont.  The  buildings  were  con- 
structed last  year.  Fig.  1  is  a  cross-section  of  timber 
frame  stamp  mill  building,  these  bents  illustrated  being- 
built  on  14  ft.  centres.'  The  bents  are  of  timber  fram- 
ing, with  10  X  10  in.  posts  and  trusses  of  8  x  8  or  8  x  10 
timbers.  The  intermediate  Mat  trusses  C  and  F  sup- 
port concentrating  taldes,  while  heavy  machinery  and 
tanks  are  installed  below  on  concrete  foundations  built 
up  from  grade.  A  large  timber  ore  bin  runs  the  entire 
length  of  the  building,  shown  in  dotted  lines,  the  roof 
trusses  A  and  V>  being  each  half  supported  on  this  bin. 

The  bin  is  constructed  entirely  of  Itritish  L'olumbia 
lir,  with  cast  iron  l)earing  caps  used  at  the  joints 
where  necessar\-  t(j  reduce  the-  compression  across 
grain  of  timbers  to  a  maximum  of  250  ])ounds  per 
scpiare  inch.    'I~lie  bin  has  a  capacity  of  16  tons  of  ore 


Fig.  1— Section  of  timber  frame  stamp-mill  building  at  Hollinger  gold  mines 


underwriters"  fire  hose,  interchangeable  with  I'eter- 
boro  city  hose.  Fire  hydrants  are  planted  throughout 
the  yards,  and  a  1,000-gallon-per-minute  fire-pump  has 
been  installed  in  a  room  of  its  own  next  to  the  boiler- 
rooms.  ThisS  is  imder  steam  continually,  and  is  con- 
nected with  a  covered  cistern,  which  holds  150,000  gal- 
lons of  water,  so  that  if  at  any  time  there  might  be  no 
])ressure  on  the  city  mains  the  plant  woidd  be  pro- 
tected on  accoimt  of  its  own  unit. 

The  comi^any  has  over  a  half-mile  of  railroad 
switches  on  its  property,  one  being  the  depressed  track 
above  referred  to,  Track  No.  2,  which  runs  up  and 
along  the  hardwood  lumber  sheds  and  creamei'y  fac- 
tory building-,  and  Track  No.  1,  which  runs  up  along 
the  loading  concourse  on  the  silo  department  side  of 
the  factory.  , 

The  boiler-room  contains  two  125  h.p.  boilers,  with 
the  usual  assortment  of  condensers,  pumps,  etc.,  and  a 
W'estinghouse  high-speed  engine.  Most  of  the  power 
recpiircd  in  the  factory  is  hydro. 

The  company's  line  of  manufactures  includes  De 
La\  al  cream  separators,  Alpha  milk  and  cream  pasteur- 
izers, creamery  and  dairy  churns,  and  other  machin- 
ery, \'ats  of  all  sorts,  bottle  fillers,  bottle  washers,  and, 
in  fact,  anything-  that  may  be  thought  of  in  connection 
with  the  handling  of  milk.  Also  Ideal  green  feed  silos. 
The  gromul  area  is  15  acres. 


per  loot  run  of  length,  and  is  200  feet  long,  (.'ast  iron 
bearing  caps  are  also  used  in  the  building'  construction 
where  necessary  to  i)re\-ent  crushing  of  timber. 

Siding  and  Roofing 

The  building  is  sheeted  with  a  doid)le  layer  of  1  in. 
rough  lumher  on  2  x  6  studs,. spaced  24  in.  apart,  with 
tar  paper  between  layers,  and  covered  with  No.  26 
gaug-e  galvanized  iron,  with  a  la_\er  of  hinlding  paper 
beneath.  The  roof  is  constructed  in  the  same  manner, 
on  2x8  purlins.  This  method  of  sheeting  and  roofing 
gives  adef|uate  insulation  during  the  extreme  winter 
conditions  without  excessive  heating  cost. 

Fig.  2  showi^  the  typical  Cross-section  of  the  tank- 
house,  the  upi)er  section  showing  trusses  over  tanks, 
these  bents  being  in  pairs,  with  nnvs  of  cohnuns  be- 
tween tanks  as  in  the  lower  section.  This  type  of  hinld- 
ing was  dex'cloiK'd  to  house  tanks  40  ft.  in  diameter  by 
15  ft.  6  in.  deep,  provide  supi^ort  for  the  mechanical 
rakes  operating  in  the  tanks,  and  at  the  same  time  re- 
duce waste  si)ace  and  conse<pient  cost  of  heating  tti  a 
nnnimuni. 

Truss  Loading 

In  addition  to  the  usual  dead  and  snow  load,  each 
pair  of  trusses  s]-)anning-  a  tank  may  be  called  on  to 
carry  an  additional  load  of  5,000  pounds  each  on  two 
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vih.iil  panel  |UMUl>.  uluMi  tiir  iiu'ili.mual  rakiN 
«u|>purtid  on  them  are  Hfted. 

The  tanks  are  Iniilt  at  elevations  ditlerinj;  l)\  ii. 
f)  in.  eaeh  lor  iiietalhni^ioal  reasons,  and  iliis  factor  do 
terniined  the  slope  of  room.     Tlie  ilepili  of  truss  was 
ti\ed  I'rini.irilx   t"  lu  rinii  lu-.iclr,i,  .ni  for  the  o|)eratini^ 


llic  :~in-Ki\'s  council  and  to  the  secretaries  of  the  Ot- 
tawa and  Toronto  branches  of  the  societ)^  The 
Uolar\  (  lul)  of  Ottawa  has  requested  the  Dominion 
(innd  l\nads  Association  to  provide  a  speaker  to  give 
an  address  on  g-ood  roads  at  the  club's  luncheon, 
scliednled  for  the  openint;-  day  of  the  congress.  The 


Pig.  2  (a)— Cros.s  section  of  tanl<  tiouse,  Hollinger  gold  mires  ;  trusses  are  used  above  tanks. 


platforms,  runways,  and  the  necessary  mechanical 
transmission  for  operating  the  rakes  in  the  tanks. 

The  building^s  are  lighted  by  two  winddws  on  each 
;ide  of  the  square  monitors  on  the  roof  over  each  tank, 
which  gives  light  just  where  required.  The  monitors 
also  provide  necessar}-  additional  headroom  f(jr  lifting 
the  mechanical  rakes. 

The  building  is  covered  with  a  Barrett  Specifica- 
tion roof,  laid  on  1 in.  T.  and  G.  planks.  The  purlins 
are  4  in.  x  10  in.,  spaced  about  3  ft.  6  fn.  At  the  present 
time  the  building  contains  32  tanks,  each  40  ft.  in 
diameter. 

Both  buildings  described  above  are  fitted  with  auto- 
matic wet  pipe  sprinkler  system  throughout. 


Added  Features  at  Good  Roads  Congress, 
April  10-14 

The  fourth  Canadian  and  International  Good  Roads 
,  Congress  will  be  opened  by  His  Excellency  the  Gov- 
ernor-General in  the  Horticultural  Building,  Lans- 
downe  Park.  Ottawa,  on  April  10,  at  2.30  p.m.  Several 
important  additions  have  been  made  to  the  pro- 
gramme. Alex.  Fraser,  of  the  Quebec  Department  of 
Highways,  will  read  a  paper  on  "The  Correction  of 
Alignments  and  Grades  in  Existing  Highways."  T. 
Linsey  Crossley,  of  Toronto,  will  deal  with  "Asphalt 
Pavements."  and  C.  A.  Mullen,  of  Montreal,  will  have 
a  paper  on  "Specifications  and  Contracts  for  Pave- 
ments." 

Engineers'  Interest 

The  Canadian  Society  of  Civil  Engineers  is  taking 
an  unusual  interest  in  the  forthcoming  congress.  Its 
president,  J.  S.  Dennis,  assistant  to  the  president  of 
the  Canadian  Pacific  Railway,  has  personally  accepted 
an  invitation  to  be  present,  and  has  been  instrumental 
in  having  forwarded  an  invitation  to  each  member  of 


( )ttawa-Prescott  Highway  Association  will  exhibit  at 
the  congress  some  miniature  reproductions  of  model 
roads,  with  others  that  are  not  model^  of  what  roads 
should  be. 


Granite  and  Marble  Dealers'  OflScers 

The  following  officers  were  elected  at  a  convention 
of  the  Granite  and  Marble  Dealers'  Association  of  the 
Province  of  Quebec  held  in  Montreal :  President,  Jas. 
Brunet,  Cote  des  Neiges;  1st  vice-president,  Jas.  Nor- 
ris,  M.P.,  Aubrey;  2nd  vice-president,  A.  L.  Smith, 
Montreal ;  secretary  and  treasurer,  Jos.  Murphy,  Mont- 
real ;  vSergt.-at-Arms,  G.  E.  Tremblay ;  and  Chairman 
of  District  Committee,  H.  S.  MacLeod.  It  was  de- 
cided to  take  measures  to  organize  the  trade  in  other 
provinces  now  without  such  branches  and  to  endeavor 
to  get  quarry  men,  manufacturers  and  retail  dealers 
to  work  in  closer  relations.  A  mid-summer  meeting 
will  be  held  in  Quebec  and  the  next  convention  in 
Montreal. 


G.S.C.E.  Organizing  a  Technical  Branch 

for  Students 

The  Council  of  the  Canadian  Society  of  Civil  En- 
gineers have  decided  to  organize  a  technical  branch  in 
connection  with  the  students  to  deal  with  matters  of 
interest  to  that  section.  The  secretary,  Mr.  Fraser  S. 
Keith,  has  been  requested  to  work  out  the  details  of 
a  scheme. 


A  serious  shortage  of  pulpwood  in  Canada  during 
the  present  year  was  predicted,  recently  by  J.  A.  Both- 
well,  of  the  Brompton  Pulp  and  Paper  Company,  and 
chairman  of  the  Mechanical  Pulp  &  Paper  Associa- 
tion. 
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Derrick  Fails  from  Dry  Rot 

Recent  Serious  Accident  to  Wooden  Derrick 
Draws  Attention  to  This  Danger — 
Outside  Appears  Sound 

FRl^^OUENT  accidents  to  hoistinj^-  rigs  show  that 
derricks  and  other  erection  aj^paratns  should 
be  given  more  attention  by  their  designers  and 
by  the  contractors  and  inspectors.  The  vari- 
ous parts  should  be  strong  enough  to  resist  any  pro- 
bable combination  of  stresses  that  may  come  upon 
them  in  different  positions  with  a  reasonable  factor  of 
safety,  and  the  timbers  and  cables  should  be  carefully 
examined  before  use  on  each  piece  of  work  and  at 
other  regular  intervals  to  see  that  they  are  in  safe  con- 
dition. Derrick  timbers  should  not  be  left  exposed  to 
the  weather  for  long  periods  when  not  in  use ;  they  arc 
almost  certain  to  be  attacked  by  dry  rot.  Painting  the 
outside  may  hasten  and  not  prevent  this.  The  danger 
of  dry  rot  is  well  illustrated  in  a  fatal  derrick  failure 
recently  occasioned  in  connection  with  the  erection  of 
a  public  building-  is  Portland.  The  boom  of  a  stifif-Ieg 
derrick  broke  near  the  upper  end  and  dropped  a  roof 
truss  to  the  street.  Two  steel  workers  were  riding  to 
the  roof  on  the  truss ;  one  fell  with  it  and  was  killed ; 
the  other  jumped  or  was  shaken  oft'  inside  the  building 
and  escaped  serious  injury.  Three  roof  trusses  beside^ 
the  one  that  dropped  and  several  roof  beams  were 
damaged.  The  top  of  the  wall  was  crushed  for  a  short 
distance,  and  a  section  of  scaft'olding  was  destroyed. 
Broken  pieces  of  wood  from  the  end  of  the  boom  were 
found  to  be  seriously  affected  b}'  dry  rot,  although  the 
outside  appeared  to  be  sound. 

Boom  Appeared  to  Be  Sound 

The  derrick  consisted  of  two  stift'  legs  placed  at 
right  angles  to  each  other,  a  mast  approximately  30  ft. 
high,  and  a  boom  with  a  reach  of  90  ft.  The  main  boom 
was  70  ft.  long  and  15  in.  or  16  in.  in  diameter  at  the 
larger  end.  It  was  spliced  out  to  a  length  of  90  ft.  l)y 
lapping  another  round  timber  about  40  ft.  along  the 
under  side  and  lashing  the  two  together  with  wire  rope 
at  the  ends  and  centre  of  lap.  The  contractor  stated 
that  this  timber  was  five  years  old,  and  that  it  had  been 
stored  in  their  open  yard  when  not  in  use,  where  it  was 
exposed  to  the  weather.  When  new  it  had  been  given 
a  coat  of  linseed  oil  and  one  of  green  paint.  Pie 
thought  that  an  outside  examination  would  not  have 
indicated  unsoundness,  and  that  the  steel  workers 
would  not  have  ridden  on  the  truss  if  they  had  con- 
sidered it  unsafe. 

There  were  two  lifting  blocks — one  at  the  end  of 
the  main  boom  and  one  at  the  end  of  the  spliced  length. 
They  had  a  four-part  steel  cable,  and  the  same  line  ran 
through  both,  so  that  the  strain  was  divided  about  pro- 
portionately between  them.  The  hoisting  line  ran 
from  the  lower  hoisting  block  to  a  sheave  close  to  the 
end  of  the  boom,  followed  the  top  of  the  boom  to  the 
mast,  and  passed  down  through  the  turning  pivot  to 
the  engine,  which  was  located  on  the  main  floor  of  the 
auditorium. 

Details  of  Boom 

The  boom  was  10^^  in.  in  diameter  at  the  tip;  it  had 
a  vertical  slot  2  in.  wide  and  13  in.  long  for  the  hoisting- 
line  sheave,  a  collar  formed  of  two  pieces  of  1  in.  x  6  in. 
metal  with  I  kj  in.  bolts  and  heavy  shackles  for  the 
hoisting  and  bocmi  raising  blocks.  There  was  a  in. 
X  4  in.  straj)  (ju  each  side  hooked  around  the  outer  edge 
of  the  collar  and  extending  back  about  3  ft.  Four  Y\  in. 
bolts  and  an  1J4  sheave  pin  ran  through  both  strai)s 
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and  the  timber.  14iere  was  an  old  horizontal  check 
extending  from  the  tip  to  a  point  beyond  the  inner  bolt, 
and  an  old  vertical  crack  running  both  ways  from  the 
sheave  slot,  which  divided  the  end  of  the  stick  into 
four  parts.  There  was  also  quite  a  large  sound  knot 
near  the  end.  The  break  that  caused  the  accident  was 
close  to  the  inner  ^  in.  bolt. 

The  accident  occurred  when  the  derrick  was  lifting 
a  5,100  pound  truss.  The  truss  had  been  lifted  some 
distance  above  a  wall,  60  ft.  high,  and  roof  framing, 
and  turned  at  right  angles  to  the  wall.  The  boom  was 
at  an  angle  of  nearly  45  degrees.  Two  or  three  sharp 
reports  like  rifie  shots  were  heard  by  bystanders  a  few 
seconds  before  the  truss  reached  this  position.  They 
appeared  to  come  from  the  end  of  the  boom.  The  end 
suddenly  snapped  off  three  feet  from  the  tip,  the  truss 
dropped  on  the  outer  roof  beam,  slipped  down  across 
the  wall,  and  fell  to  the  street,  carrying  away  the  scaf- 
folding as  it  fell.  The  blocks  and  cable  went  with  it, 
and  some  cable  was  reeled  from  the  drum  of  the  engine. 
The  boom  immediately-  dropped  to  the  roof,  striking 
transversely  another  boom  that  was  lying  over  a  truss, 
swung  violently  downward,  and  split  two  or  three 
large  pieces  from  the  end,  one  or  two  of  which  fell  to 
the  g'round.  Some  electric  wires  on  poles  nearly  as 
high  as  the  wall  were  broken  l^y  the  falling  truss.  The 
current  was  conducted  to  the  roof  steel,  and  several 
workmen  in  contact  with  it  received  shocks.  The  10 
in.  beam  that  was  struck  'by  the  truss  was  sheared  off 
diagonally  through  the  web  at  that  end. 

Dry  Rot  Sapped  75  Per  Cent,  of  Strength 

An  examination  of  the  l)roken  timber  showed  that 
it  was  so  affected  by  dry  rot  near  the  end  that  proba- 
bly not  25  per  cent,  of  the  strength  remained.  Fungus 
growth  was  present  in  some  of  the  splits.  There  was 
a  thin  shell  of  quite  sound  wood  outside.  Its  condi- 
tion could  have  been  determined  by  boring  a  few  holes 
in  it,  or  probably  by  percussion.  It  had  very  likely 
been  strained  to  the  breaking  point  by  some  previous 
load.  The  shape  of  the  end  connection  and  the  fact 
that  the  spliced  piece  was  not  in  line  with  the  main 
boom  would  cause  considerable  eccentric  stress  when 
the  boom  was  in  its  lower  positions.  The  brake  on  the 
engine  may  have  slipped  and  produced  a  shock  on  the 
cable;  it  was  seen  to  slip  a  da\-  or  two  later. 

Steel  erectors  should,  as  far  as  possible,  kee])  the 
workmen  from  riding  on  loads,  and  they  should  be 
made  more  responsible  by  law  for  the  proper  construc- 
tion, care,  and  inspection  of  derricks  and  other  erection 
equipment.  This  is  not  limited  to  steel  structures,  but 
applies  to  those  of  other  materials.  Scaft'olds  on  frame 
buildings  are  often  I^iilt  insecurely  and  sometimes 
cause  accidents.  l'roba])ly  most  accidents  could  be 
prevented  by  a- little  care  and  forethought.  But  it  has 
generally  been  the  practice  to  give  consistent  attention 
to  the  design  and  superintendence  of  permanent  build- 
ings, and  none  to  the  temporary  structures  used  in 
their  construction.  It  is  not  right  to  entirelv  slight  the 
latter. 


Spontaneous  ignition  of  wood,  according  to  a  paper 
read  by  Frederick  J.  Iloxie  at  the  annual  meeting  of 
the  American  Society  of  Mechanical  Engineers,  is  un- 
doubtedly  intimately  associated  with  spontaneous  igni- 
tion of  charcoal.  In  dwellings  and  factories  many  of 
the  fires  originate  in  the  woodwork  near  steampipes 
or  other  heating  appliances  which  are  kept  at  temper- 
atures far  below  the  ignition  point  of  wood  and  are 
the  result  of  spontaneous  ignition  of  charcoal  formed 
by  slow  combustion  over  extended  periods  of  time. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
st'nd  it  in  —preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


Portable  Water  Heater  Made  from  Old 
Stove  and  Barrel 

A  pi»riai)U'  water  heater  used  \  ery  siiccessfully  in 
Imildin.u;  small  concrete  structures  idr  irrii;atiiin  canal> 
IS  shown  in  the  sketcii,  taken  liom  I'.ngiiuerint^  l\c- 
ci>r(l.  As  the  structures  a\eraL;c'(l  between  <>  and  K' 
cul)ic  \ar(ls  of  concrete  each,  it  \\a>  iu'ce^>ary  to  ba\c 
><>nie  means  of  heating;'  the  water  that  could  be  ino\  cd 
easilv  and  (|uickly. 


Portable  water  heater  mounted  on  sled. 

The  iieatcr  built  consists  of  a  common  sheet-iron 
heatini^  stove,  inside  which  was  fitted  a  coil  of  1-inch 
black  irr^n  i)ipe  with  three  turns,  the  eftds  of  which 
were  fastened  into  the  sides  of  the  water  barrel  with 
lock  nuts.  The  stove  and  barrel  were  wired  securely 
to  a  stoneboat.  When  the  concrete  mixer  was  moved 
from  place  to  place  the  heater  was  pulled  alon<>  ])ehind 
with  ease. 

A  similar  arranj^ement  was  also  used  for  beating 
water  in  makin,!:^  concrete  pipe  in  an  enclosure  during 
winter  months.  The  cost  of  securing:  hot  water  with 
this  t'\^  was  reduced  to  a  minimum  by  using-  scrap 
pieces  of  frirm  lumber. 


Soot  Dislodged  from  Stacks  by  Gun 

A  j^un.  made  b\-  drilling^  a  hole  in  the  centre  of  a 
piece  of  shaftinj^.  and  loaded  with  blasting  powder, 
tamped  with  dry  clay  and  fired  by  fuse,  can  l)e  used  tn 
clean  the  soot  from  any  type  of  stack  or  chiinney  witii- 
I  >ut  injurinsf  it.  In  describing  this  method,  the  Du  Pont 
Mag-azine  suj^gests  that  to  make  such  a  cannon  of  con 
venient  size  a  hole  1^  in.  in  diameter  may  be  drilled 
10  in.  into  one  end  of  a  14-in.  piece  of  4-in.  -hafting.  A 


•^nlall  touch-hole  should  ])e  drilled  into  the  side  of  the 
large  hole  near  its  lower  end.  The  proper  charge  con- 
sists of  V¥\'  ])lasting'  powder  poured  into  the  large 
licilc  til  within  2  in-  of  the  top  and  tamped  with  dry 
clav.  The  caiinim  is  fired  bv  a  short  piece  of  fuse. 
This  charge  is  siifiicient  for  a  stack  100  ft.  high,  al- 
though the  num])er  of  shots  necessary  to  clean  a  stack 
thoroughly  depends  on  its  condition  as  well  as  on  its 
size.  Ordinarily  three  or  four  shots  will  suffice.  It  is 
stated  that  one  of  the  largest  manufacturing  companies 
in  (his  countr\'  has  used  this  method  for  several  years 
in  its  industrial  i)lants  without  accident  or  injurv  to 
an\'  ot  its  stacks. 


Scaffolding  for  Removing  Forms 

'Fhe  removal  of  forms  of  high  buildings  call  for 
some  kind  of  scai¥olding-  that  can  be  handled  rapidly. 
A  type  used  on  a  recent  job  is  illustrated  in  "Concrete," 
and  the  adoption  of  this  idea  may  prove  usefid  in  many 
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Scaffold  to  remove  forms  of  high  buildings. 

places.  As  indicated,  hooks  of  1 '-4-in.  steel  were  made 
and  hung-  over  a  plank  supported  on  the  shore  heads. 
They  carried  a  plank  on  edge,  over  wdiich  the  flooring 
was  laid,  which  formed  a  scaffold  for  easily  removing 
forms. 


New  Asphalt  Repair  Wagon 

To  meet  the  demand  for  an  as])lialt  repair  outfit  of 
low  cost  and  available  for  the  use  of  municipalities 
where  no  as])halt  plants  are  located,  the  Irocpiois 
works  of  the  Barber  As])halt  Paving  Company  has 
devised  an  asjjhalt  repair  wagon  capable  of  supplying 
material  for  from  50  to  75  scjuare  yards  of  patching 
])er  day.  The  total  weight  of  the  outfit  is  only  two  tons. 
It  can  be  used  to  remelt  old  asphalt  paving  or  cakes 
of  new  mixture  made  at  a  larger  plant  and  stored: 
for  heating  sand  and  stone  with  asjihalt  cement  to 
make  iiew  mixtures,  and  as  a  sand,  gravel  or  stone 
flrier  or  substitute  for  ;i  melting  kettle.  The  wagon  is 
su])|)licd  u'ith  a  full  outfit  of  ])aving  t(io!s. 


Large  Order  for  Concrete  Mixers  to  be 
Used  on  the  Winnipeg  Aqueduct 

THE  London  C  oncrete  Machinery  Company  re- 
cently secured  the  contract  for  nine  more  con- 
crete'mixers  t.i  he  shipped  on  A])ril  1st  for  use 
on  the  Winnipeg;  A(|ue(hu-t,  Three  of  the-e  are 
one  cubic  yard  ])atch  mixers  for  the  Winnipeg  Aque- 
duct Constructi<  Ml  t  'onipany  and  six  are  three-(piarter 
yard  batch  mixers  for  Thomas  Kelly  &  Sons.  It  is  in- 
teresting- to  note  the  important  jiart  that  machines 
manufactured  by  this,  company  hax  e  taken  in  the  build- 
ing of  the  Winnipeg  aqueduct,  the  largest  concrete 
work  ever  attempted  in  Canada.  This  work  was  com- 
menced two  years  ago.  The  Winnipeg  Acjueduct  Con- 
struction Comiiany  (which  is  an  amalgamation  of  the 
Carter-! lalls-.Mdinger  Co.  and  the  Northern  Con- 
struction Coni])an\  .  org.-mi/.ed  for  the  purpose  of  tak- 
ing a  section  (if  this  ^\ork),  called  for  tenders  for  con- 
crete mixers.  For  this  work  they  required  a  machine 
of  a  capacity  of  three-quarter  yard  per  batch,  the  ma- 
chine to  be  constructed  so  that  it  could  be  mounted 
on  trestle  work  al)out  20  feet  high,  with  charging  ap- 
paratus to  lift  the  materials  from  the  ground  level,  the 
machines  all  being  set  on  this  irotle  work  t(i  admit 
of  the  concrete  l)eing  loaded  into  dump  cars  which 
would  be  hauled  in  trains  of  fifty  cars  by  dinkey  loco- 
motive, thus  de]>o^iting  the  concrete  hi  the  forms  with- 
in a  distance  of  one-half  mile.  These  machines  being 
subject  to  hard  usage  re([uired  a  very  strong  construc- 
tion in  order  to  stand  the  severe  strain  which  would 
be  placed  upon  llieni  ;  many  of  the  trestles  supporting 
these  mixers  w  ei-e  bniU  on  muskeg,  it  being  impossible 
to  get  a  solid  foundation  for  their  support. 

Tenders  were  called  for  the  supplying  of  the  first 
six  machines  to  be  delivered  in  April,  1914,  and  after 
a  thorough  investigation  the  AVinnipeg  Aqueduct  Con- 
struction Com])anv  placed  their  order  for  these  ma- 
chines with  the  London  (  dnerete  Machinery  Company. 
.After  using  the  iiiaclniR^  for  one  year  continuously, 
and  having  secured  a  contract  for  another  section  of 
the  work,  the  company  ordered  two  one  cubic  yard 
batch  mixers  wdiich  were  delivered  in  April,  1916, 
making  eight  London  mixers  then  in  use  on  this  job. 
At  the  end  of  the  year  1916,  after  having  secured 
other  portions  of  the  contract,  this  company  purchased 
three  more  one  cubic  yard  batch  mixers  of  the  same 
type  to  be  shipped  April  1st  this  year. 

.  The  balance  of  the  contract  for  the  Winnipeg  aque- 
duct has  recently  been,  let  to  Thomas  Kelly  &  Sons,  of 
Winnipeg,  who  recently  placed  their  order  for  six 
London  three-quarter  yard  mixers  to  be  shipped  on 
yVpril  1st  of  this  year.  This  makes  seventeen  concrete 
mixers  supplied  by  the  London  Concrete  Machinery 
Company  on  this  job,  totalling  in  price  about  $.30,000. 
In  addition  to  this  they  supplied  a  large  number  of 
power  operated  pumps  and  other  equipment.  The 
above  purchases  not  only  speak  well  for  the  quality 
and  efficiency  of  the  London  mixers  but  they  also  in- 
dicate that  western  contractors  are  doing  their  share 
to  patronize  Canadian  industries.  It  is  needless  to 
say  that  Canadian  manufacturers  of  machinery  do  not 
take  second  place  when  compared  with  similar  in- 
dustries in  any  other  country. 


Mr.  Henry  Timmis  spoke  on  "A  Rational  Tax  Sys- 
tem" at  a  hmchcon  of  the  Montreal  Ruiklers'  T'^xchange 
on  March  29.    He  advocated  tlu'  single  lax  svstem, 
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claiming  that  a  tax  on  land  values  was  the  only  logical 
tax,  and  that  the  Canadian  cities  which  had  tried  it 
were  satisfied  with  the  results.  Moreover,  it  was  con- 
ducive to  increased  building  operations,  one  outcome 
l)eing  a  marked  gain  in  the  proportion  of  peojjle  owning 
their  own  houses. 


Addition  to  Factory  of  Electrical  Concern 

In  preparation  for  the  i>rosperous  times  which  tlic  coni- 
]iany  anticipates  will  prevail  after  the  close  of  the  war,  the 
.Standard  Underground  Cable  Company  of  Canada,  Limited, 
is  making  an  addition  to  its  factory  at  Hamilton,  Ont.,  which 
when  completed  and  equipped  with  the  necessary  machinery 
will  represent  an  investment  of  $.")(). 000.  The  illustration 
shows  in  the  foreground  this  addition  with  a  portion  ol  the 
former  factory  in  the  background  to  the  right,  the  new  part 
extending-  about  to  the  txjint  where  the  car  is  to  be  seen 
standing-  on  the  switch.  The  new  structure  consists  of  one 
storey,  with  basement  built,  built  of  brick  and  concrete,  and 
is  12.5  Ijy  120  feet  in  dimensions,  which  gives  a  total  increase 
in  floor  space  of  30,000  square  feet.  It  is  most  modern  in 
type  and  equipped  to  secure  the  lighting,  heating,  and  ventila- 
tion necessary  to  the  best  working  conditions.  .Ample  fire 
protection  apparatus  is  also  provided  for,  which  includes  a 
complete  aul'iuiatic  sprinkler  system.  The  architects  are 
I'rack  &  Perrine,  of  Hamilton. 

The  new  building  will  be  devoted  exclusively  to  the  uses 
of  the  wire-drawing  department,  and,  in  addition  to  housing 
the  former  equipment,  will  contain  material  additions  of  new 
machinery  of  the  latest  design  capable  of  drawing  wires  rang- 


Addition  to  factory  of  Standard  Underground  Cable  Co. 

ing  in  size  from  No.  40  B.  and  S.  gauge,  which  is  about  the 
thickness  of  a  hair,  to  the  largest  size  of  trolley  wire;  also 
machines  for  grooving  trolley  wire  and  for  rolling  flats  and 
squares  such  as  are  usc'd  in  the  manufacture  of  magnet  wire. 
There  will  also  be  two  new  " liright-annealing"  furnaces  for 
annealing  or  softening  the  wire  after  it  has  been  drawn.  This 
addition  will  not  only  give  room  for  a  considerable  increase 
in  the  outi)ut  of  the  wire-drawing  department,  but  the  space 
released  will  allow  for  expansions  in  'the  stranding  and 
cabling  departments. 

All  of  the  machinery  in  the  new  plant  will  be  electrically 
operated  by  three-phase  alternating  current  motors  of  550 
volts,  35  cycles,  the  current  being  furnished  by  the  Hamilton 
Hydro- Electric  Department  and  carried  from  the  overhead 
transmission  lines  to  the  transformers  on  the  company's  pro- 
perty by  undergrcMind  caljles.  Power  is  now  taken  for  other 
uses  in  the  plant  from  the  l)i>minioii  Power  and  Transmission 
Company. 

.This  increase  m  ibe  manufaci  urin.g  capacity  of  a  plant 
erected  jusl  six  years  agx)  and  still  modern  and  highly  ellicieiit, 
considered  in  connection  with  the  e.xcelleiU  rail  and  water 
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>lii|>piiitf  facilities  afforded  by  its  being  located  uii  iwo  ,un-.ii 
railway  trunk  lines  and  on  the  shore  of  Lake  (^lUai  io  init-;  ilu 
Standard  company  in  a  splendid  position  to  nuii  lunmiMlx  ilu 
electric  wire  and  cable  requirements  of  its  ciislimui>,  lu.ih 
ii»me>ilic  and  loreien 


Mainly  Constructional 

Last  and  West—  From  Coast  to  Coast 


.11  \  aiu  1 'UN  I  I'  Imi.;iiu  I  111114  \\MrU>.  IJiniUil.  has  hi'c'ii 
incorporated,  with  a  capital  of  otu-  million  dollars,  licad 
office.  \'anconver. 

The  Toronto  city  coimcil  have  passed  a  reconimondatioii 
for  a  new  42-foot  jjranite  block  pavement  on  Ciicrry  Street, 
at  a  cost  of  $41,340. 

J.  F.  Hewitson  has  been  awarded  the  contract  for  the 
construction  of  buildings  for  the  Port  .\rthur  Pulp  and  Paper 
Company  |)lant  at  Port  .\rthur,  Ont.,  at  $3.50,000. 

.^kcrberp,  Thomson  and  Company.  Limited,  have  been 
incori)orated  with  a  capital  of  $45,000.  head  office,  Prince 
Rupert.  B.C..  and  will  carrj-  on  a  general  engineering  business. 

There  has  been  a  substantial  increase  during  the  past 
year  in  the  output  of  antimony  ore,  limestone  and  gypsum  in 
the  province  of  Nova  Scotia,  and  a  revival  in  the  production 
of  man.ganese  and  scheelite  ores. 

.\.  A.  .Scully.  Limited,  has  been  incorporated  with  a 
capital  of  $40,000.  head  office.  Toronto.  The  firm  will  deal 
in  railway,  industrial  and  contractors'  equipment  and  sup- 
plies, and  also  carry  on  a  general  contracting  business. 

Building  permits  to  the  value  of  $410,281  were  issued 
in  the  city  of  Toronto  during  the  month  of  March  this  year, 
as  compared  with  a  total  of  $272,690  in  March.  1916.  The 
number  of  permits  issued  for  these  months  was  320  and  192, 
respectively. 

The  Toronto-Hamilton  Highway  Commission's  proposal 
to  widen  the  Lakeshore  Road  section  of  the  highway  at 
the  western  limits  of  the  city,  involving  an  addition  of  about 
$100,000  to  the  cit3''s  share  of  the  expenditure,  has  been 
referred  back  by  the  Toronto  city  council. 

The  scheme  drawn  up  by  Mr.  A.  D.  Swan,  of  Montreal, 
for  the  development  of  Vancouver  harbor  has  been  approved 
by  the  Harbour  Commissioners.  Some  necessary  land,  con- 
cerning which  there  were  arbitration  proceedings,  has  been 
acquired.  Particulars  of  the  scheme  appeared  in  our  issue 
of  December  20. 

Building  returns  continue  to  give  a  very  good  showing 
for  the  trade  in  Welland,  Ont.  During  March  permits  were 
issued  to  a  value  of  $31,115.  as  compared  with  $5,045  in  the 
-ame  month  last  year.  The  total  for  the  three  months  of  the 
year  is  $41,830.  while  for  the  corresponding  period  last  year 
the  total  was  $10,038. 

In  the  city  of  London.  Ont..  58  building  permits  were 
issued  for  the  month  of  March,  at  a  value  of  $46,300,  as 
compared  with  50  in  the  same  month  last  year,  valued  at 
S40.220.  For  the  first  three  months  of  the  year  the  total 
i=  $79,040.  the  permits  numbering  95.  This  compares  with 
74  permits  in  the  corresponding  period  in  1916,  valued  at 
$78,215. 

With  a  view  to  establishing  an  aviation  school  on  the 
Delta,  agents  of  the  Dominion  Government  are  reporteil  to 
have  taken  an  option  on  the  Benson  property  at  Boundary 
Bay.  near  Ladner,  B.C.,  about  two  and  a  half  miles  from 


tlic  intiTiKitional  boundary.  The  estate  has  an  area  of  about 
;o()  aori's.  all  quite  level,  and  has  a  frontage  of  half  a  mile 
nil   Ilu-  h.'iy. 

\  ikiailation  representing  the  cities  of  Kitchener  and 
(.lulpli  and  the  township  of  Waterloo  will  take  up  the  matter 
111  llu'  ])r(iposc(l  Gui'lph-Kitchener  Radial  Railway  with  the 
1 1  \  ilro-eli'Ctric  Commission  of  Ontario,  in  order  to  obtain 
lluir  sanction  regarding  the  route  via  Bloomingdale,  New 
( lermany  and  Bridgeport,  which  is  endorsed  by  the  councils 
\\hich  the  deputation  represents. 

The  huikling  trade  in  Windsor,  Ont.,  seems  to  have  got 
nif  to  a  good  start  this  season,  Homes  are  going  up  at  a 
rapid  rate  on  the  west  side,  and  many  are  being  sold  or  rented 
hefore  they  are  completed.  About  twenty  houses  are  being 
built  by  Peter  Osterhout,  and  Baby  Bros,  have  started  eight 
of  twenty-one  jjlanned.  The  firm  of  Winter,  Williamson  & 
Little  is  eii.ya.yed  in  completing  a  row  of  apartment  houses 
on  C'ameioii  Street,  the  erection  of  21  houses  on  Elm,  4  bung- 
alows on  Joseijliinc,  11  dwellings  on  Pelissier,  one  on  Pierre, 
and  one  on  Moy  Street.  Plans  are  also  being  prepared  by 
Mr.  Gilbert  Jacques  for  two  new  industrial  buildings — a  ser- 
vice building  for  the  Studebaker  Corporation  and  an  addition 
to  the  plant  of  the  Canadian  Lamp  &  Stamping  Company. 
The  former  will  be  a  three-storey  structure,  of  brick,  steel 
and  eoncrete,  .50  by  SO  feet,  costing  some  $30,000.  The  latter 
will  l)e  a  one-storey  1)uilding,  60  by  310  feet,  of  brick  and 
steel  construction,  which  will  be  erected  at  a  cost  of  about 
$2.5, 000. 

A  meeting  of  the  Engineers'  Club  of  Peterboro,  Ont., 
was  recently  held  in  the  Oriental  Hotel  in  that  city.  The 
liusincss  of  perfecting  the  organization  was  taken  up,  the 
meeting  being  opened  with  a  discussion  on  the  proposed 
constitution  of  tlie  club,  which,  after  some  suggestions,  was 
referred  to  the  executive  for  further  consideration.  It  was 
decided  that  the  regular  meetings  would  be  held  on  the  sec- 
ond Thursday  of  each  month,  September  to  May,  inclusive, 
and  that  the  present  ofTicers  would  hold  their  positions 
till  May,  1918.  The  following  three  committees  were  ap- 
pf)inted:  Membership,  meetings  and  papers,  and  entertain- 
ment. The  paper  of  the  evening  was  read  by  Mr.  A.  G. 
(jrier,  of  the  Canadian  General  Electric  Company,  his  sub- 
ject being  "The  Status  of  the  Engineer."  The  club  has  a 
membership  of  35,  and  those  instrumental  in  its  iniation  have 
reason  to  be  gratified  by  the  interest  taken  in  it.  The 
officers  are  as  follovi's:  Honorary  president,  R.  B.  Rogers; 
president,  C.  E.  Canfield;  vice-president,  P.  P.  Westbye;  sec- 
retary-treasurer, R.  L.  Dobbin;  directors,  G.  R.  Munroe,  C.  E. 
Sisson,  Wm.  Sangster,  H.  O.  Fisk,  R.  H.  Parsons. 


Personal 

Mr.  .Sydney  Comber,  architect,  Montreal,  will  on  April 
J 5th  remove  to  Room  2l'A  Drummond  Building,  Montreal. 

Mr.  (  arltnn  Miller  has  been  appointed  town  engineer 
of  Bridgeliurg.  (_)nt.,  succeedin.g  Mr.  Edwin  J,  Jukes,  who 
resigned  recently. 

Mr.  J.  A.  Jamieson,  the  well-known  consulting  engineer, 
of  Montreal,  was  seriously  injured  on  the  night  of  March 
39,  being  struck  by  a  tramway  car.  He  was  removed  to  the 
Western  Hospital.  Mr.  Jamieson  received  injuries  to  his 
head  and  limbs,  one  leg  being  broken,  and  was  unconscious 
for  three  days.    The  latest  report  is  that  he  is  improving. 


Obituary 

Mr.-  .Alfred  Batho,  a  Toronto  contractor,  died  recently 
in  his  seventielli  year.  Mr.  Bafho  bad  been  in  ill  health  for 
some  weeks  and  had  undergone  an  operation. 


Contracts  Department 


News    of   Special   Interest   to  Contractors,   En||ineers,  Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Guelph,  Ont. 

City  has  under  consideration  appropria- 
tion of  $43,875  for  road  repair  work.  F. 
McArtluir,  city  engineer. 

London,  Ont. 

Tenders    are    being    received  by  the  ^ 
clerk,  S.  Baker,  for  the  construction  of 
12-inch  sewers  on   Nightingale  Avenue 
costing  $3,600,  for  the  City  Council.  En- 
gineer, H.  A.  Brazier. 

Longueuil,  Que. 

Town  considering  spending  $oO,;280  for 
construction  of  sewers.  A.  Thurber, 
mayor. 

North  Oxford  Township,  Ont. 

Tenders  are  being  received  by  the 
clerk,  R.  Seldon,  Oxford  Street,  Inger- 
soll,  until  .\pril  30,  for  7,445  lineal  feet 
of  tile  drain  with  catch  basin  cnnipU-lr. 
Engineer,  F.  J.  Urc,  Graham  St.,  \V(.)od- 
■■tock. 

Quebec  Province 

Tenders  are  being  received  by  the  sec- 
retary of  the  Quebec  Road  Commission, 
Parliament  Bldgs.,  Quebec,  G.  H.  Bur- 
roughs, until  April  17  for  warrenite,  as- 
phalt concrete,  concrete  or  asphalt  mac- 
adam. Plans  and  specifications  with  the 
secretary. 

Redcliffe,  Alta. 

The  Town  Council  propose  spending 
$30,000  for  alterations  for  waterworks 
plant  and  by-law  will  be  submitted  to 
ratepayers.    Engineer,  J.  E.  Askwith. 

St.  Pierre,  Que.  ^ 

Tenders  are  being  received  by  the 
mayor,  Jean  Goulet,  St.  Jean,  until  April 
16  for  the  construction  of  gravel  roads. 
Plans  and  specifications  at  office  of 
mayor. 

Sherbrooke,  Que. 

Tenders  are  being  received  by  the  sec- 
retary-treasurer, E.  C.  Gatten,  until  April 
16  for  the  construction  of  paving  costing 
$45,000  for  the  City  Council  on  ^Welling- 
ton Street  from  Duf¥erin  Bridge  to  King 
Street.  Work  to  start  in  the  spring. 
Plans  and  specifications  with  the  engi- 
neer, Thos.  Tremblay. 

York  Township,  Ont. 

The  Township  Council  will  expend 
about  $25,000  on  the  construction  of  ce- 
ment sidewalks  this  season.  Engineer, 
F.  Barber,  57  Adelaide  St.  E.,  Toronto. 

CONTRACTS  AWARDED 

New  Toronto,  Ont. 

R.  C.  Hoffman  has  been  awarded  the 
general  contract  and  Herbert  Morris 
Crane  &  Hoist  Co.,  Ltd.,  Peter  Street, 
Toronto,  the  contract  for  supplying  a  jib 
crane  in  coimection  wi*h  the  waterworks 
extension,  costing  $13,000,  for  the  Town 
Council.    Clerk,  Geo.  D.  Scott. 

Simcoe,  Ont. 

Harper  Sc  Co..  St.  Thomas,  have  been 
awarded  the  general  contract  for  sewer 


extensions  costing  $16,000  for  the  Town 
(duncil.  Tile  supplied  by  the  Ontario 
Sewer  Pipe  Co.    Clerk,  W.  C.  McCall. 


Railroads,  Bridges  and  Wharves 

Euphemia  Township,  Ont. 

The  Town  Council  plan  to  repair  wood- 
en bridges  and  to  build  steel  and  con- 
crete ■^tnirinrc  On  concession  5.  Clerk. 
D.  W.  Sinith.  Cairo. 

St.  Martine,  Que. 

J^anain  &  Daignault,  R.  R.  3,  Lacolle, 
have  been  awarded  the  general  contract 
for  the  erection  of  a  wood  and  concrete 
bridge  for  the  Town  Council.  Engineer, 
f^ouis  A.  \^allee. 


Tenders  will  be  called  about  May  1 
for  the  erection  of  a  school  on  Salabcrry 
Street  for  the  School  Board.  Secretary, 
.A.ntoine  C.  Taschereau.  Architect,  G. 
E.  Tanguay,  20  d'Aiguillon  Street. 

The  School  Board  plan  repairs  costing 
$27,000  to  school  on  Massue  Street.  Ar- 
chitect, G.  E.  Tanguay,  20  D'Ailuillon  St. 
Secretary-treasurer,  Ant.  Taschereau. 

The  erection  of  two  churches  is  con- 
templated by  the  Archbishop  of  Quebec, 
Port  Dauphin  Street.  Superintendent,  J. 
C.  .\rsenault.  Negotiations  started  to 
secure  site. 

St.  Eugene  de  Guigues,  Que. 

The  erection  of  a  church  is  being  con- 
sidered by  the  parish.  Curate,  Rev.  G. 
Tubainville. 


Public  Buildinj^s,  Churches 
and  Schools 

Alberta,  Province  of 

The  Department  of  Agriculture,  Pro- 
vince of  Alberta,  Parliament  Buildings, 
Edmonton,  contemplate  the  erection  of 
four  agricultural  schools.  One  to  be  built 
this  year,  Address,  Hon.  Duncan  Mar- 
shall. 

Crowland  Township,  Ont. 

Plans  are  being  prepared  for  a  police 
court  and  office  costing  $3,000,  to  be 
erected  by  the  Township  Council. 

Kitchener,  Ont. 

Tenders  will  be  received  and  trades 
let  on  May  7  by  the  Chairman  of  St. 
Peters  Church,  Queen  Street,  Fred  Dre- 
gor,  58  Courtland  Ave.  E.,  for  the  erec- 
tion of  a  $20,000,  2-storey,  brick  Sunday 
school. 

London,  Ont. 

The  American  Mausoleum  Co..  care  of 
Mr.  H.  F.  Slater,  701  Standard  Bank 
Building,  Toronto,  will  start  work  about 
May  1  on  the  erection  of  a  $100,000  mau- 
soleum. One  storey,  75  x  150,  granite 
and  marble  construction. 

Manotick,  Ont. 

J.  P.  MacT.aren,  104  Sparks  Street,  Ot- 
tawa, is  preparing  ]>lans  for  a  school  to 
be  erected  by  the  Public  School  Bf)ard. 

Ottawa,  Ont. 

New  plans  are  in  progress  and  tenders 
will  be  called  this  month  for  the  erec- 
tion of  entrance  buildings  costing  $5,000 
for  the  Central  Canada  Exhibition  .\sso- 
ciation.  City  Hall.  ■  .A.rchitect,  Commis- 
sioner of  Works,  A.  F.  McCallum. 

Tenders  are  being  received  by  the  ar- 
chitects, J.  A.  Pearson  and  J.  O.  Mar- 
chand.  Centre  Block,  for  three  water  tube 
boilers,  500  h.p.  capacity,  three  automatic 
stokers,  and  10,000  pieces  of  inerchant- 
alile  spruce  plank  (more  or  less)  in  con- 
nection with  the  erection  of  Parliament 
Buildings  for  the  Dominion  Government. 
Secretary,  R.  C.  Desrochers,  Ottawa. 

Quebec,  Que. 

The  erection  of  a  school  is  being  con- 
sidered by  the  School  Board.  Secre- 
tary-treasurer, .\nt.  Taschereau. 


Stouffville,  Ont. 

The  Public  School  Board  have  decided 
to  buy  a  new  site  and  erect  a  6  or  7  room 
school  building.    Secretary,  J.  Urquhart. 

Toronto,  Ont. 

The  Ontario  College  of  Art,  principal, 
G.  A.  Reid,  Normal  School  Bldg.,  plan 
to  erect  a  $40,000  art  building. 

The  erection  of  a  school  in  Ronces- 
valles  Avenue  district  i.s  contemplated  by 
the  Separate  School  Board.  Secretary. 
J.  G.  Hall,  65  Bond  Street. 

Winnipeg,  Man. 

T.  H.  G.  Russell,  McArthur  Building,  is 
drawing  plans  and  tenders  will  be  called 
shortly  for  the  erection  of  a  home  for  the 
aged  to  be  erected  by  the  Odd  Fellows 
Lodge. 

CONTRACTS  AWARDED 

Grand'Mere,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $12,500,  2i^_-storey  presbytery  for  the 
Roman  Catholic  Church: — General  con- 
tract, Martineau  &  Freres;  masonry, 
carpentry  and  plastering,  General  Con- 
tractor; roofing,  plumbing  and  heating, 
(ierniain  &  Freres,  Three  Rivers.  Archi- 
tect, E.  Denoncourl,  Three  Rivers. 

Hamilton,  Ont. 

In  connection  with  the  erection  of  a 
.$15,000  pavilion  at  Wobasisa  Park  for  the 
City  Council  the  following  contracts  have 
been  awarded: — Roofing,  J.  E.  Riddle, 
Ferguson  .A,ve.  N. ;  plumbing,  .\dam 
C-lark,  7  Main  N.;  plastering,  Hannaford 
Bros.,  232  Robinson  St.;  painting,  A.  Mc- 
Kenzie,  45  Ferguson  Ave.  S. 

Geo.  E.  Mills,  614  King  E.,  has  been 
awarded  the  general  contract  and  will 
carry  out  the  masonry,  carpentry  and 
steel  work  and  will  purchase  his  own 
material  in  connection  with  the  erection 
of  an  $11,000  addition  to  nurses'  home 
for  the  City  Council.  .Architects,  Stewart 
&  Witton,  7  Hughson  S. 

Pascal  Hudon  has  been  awarded  the 
general  contract  and  will  start  work  May 
1  on  the  erection  of  a  $3,000,  2-storcy. 
frame  school  for  the  School  Board.  Sec- 
retary-treasurer, Ed.  Banville,  will  pur- 
chase blackboards. 


Ste.  Madeleine,  Que. 

Mr.  Ki.y.  Si  liail-l5;iiiliMi'  tic  Riui- 
villr.  has  been  awanUd  the  nomial  con- 
tract and  will  start  work  June  20  on  the 
erection  ol  a  $7,000  sclmo  I  for  llie  Sell 
Hoard  The  secretary-treasnriT.  J  1). 
Mainvilli,  will  l>u>  furniture 

Stratford.  Ont. 

rile  following  Contracts  liave  hcen 
■iwanled  in  connection  with  the  erec- 
tion of  additions  costing  $:;7,70il  to  two 
schools  for  tfie  Public  School  Board. 
Brunswick  School: — Masonry.  K.  Mar- 
son.  Nelson  Street;  car|>entry.  J.  Keller, 
Monteith;  roohnu.  V.  Blozhani.  107 
Nile  Street;  wirinn.  l"tlurin,L;ion  &  Tay- 
lor. Ill  Hownie:  i)lunil>in>»  ;iiul  luatint;. 
I'cler  &  Sylvester,  IL*  Ontario;  ylasteriiiK. 
W.  Soeder.  2tO  Huron;  paiiitiun.  A,  E. 
lash.  Iti.s  Ontario  St.  PiumuUt  Bros.. 
Rank  of  Toronto  BUlj-..  were  awarded 
the  bulk  tender  for  Shakespeare  School 
at  $2ti.fi70. 

West  St.  John.  N.B. 

The  following  contracts  have  been 
awarded  in  connectit)n  with  the  erection 
of  a  $2."i,n()().  2-storcy,  brick  school  for 
the  Lancaster  School  Board: — Masonry, 
Grant  &  Horn.  Bank  of  British  North 
\nierica  Bldir.;  carpentrv  and  roofin.ar.  J- 
Belyea.  24->  C  harjotte  St.  \V.'  E.; 
pUunbin.c  and  heating,  G.  &  E.  Blake,  88 
tierinain  .St.;  paintini?.  W.  E.  Demings, 
3:!  Cranston  Ave.  .Sub-contractors  buy 
own  material. 


Business  Buildings  and  Indus- 
trial Plants 

Alberta,  Province  of 

The  .\lberta  Farmers'  Co-operative 
Elevator  Co..  Lauafheed  Block.  Calgary, 
plan  tr>  erect  a  number  of  elevators 
throughout  the  province.  En.t^ineer. 
I'has.  Hecwauth.  Secretary-treasurer,  E. 
.1  Fream. 

Arnprior,  Ont. 

John  Cunningham  contemplates  the 
f  rection  of  a  business  block. 

Fort  William,  Ont. 

I).  .\.  (ior(k)n.  Luci  Court,  Fegles  Bel- 
lows I-'ngineering  Co.,  Grain  Exchange 
Building,  and  .S.  J.  McQueen.  Francis 
Block,  are  preparing  plans,  specifications 
and  tenders  for  a  $20,000  drying  house 
for  the  Mutual  Elevator  Co.,  Ltd.,  Grain 
Exchange  Bldg, 

Gait.  Ont. 

A.  E.  Buchanan,  21  Lansdowne  N.,  is 
about  to  start  work  by  day  labor  on  the 
erection  of  the  Buchanan  Block  to  cost 
$fi.0OO.  Owner  requires  12,000  feet  lum- 
ber, joists  and  spruce,  2.000  feet  maple 
flooring. 

Coderich,  Ont. 

Tenders  are  being  received  by  the 
manager.  John  Youngston.  Box  171.  God- 
erich.  until  April  16  for  plate  sheds  in 
connection  with  the  erection  of  a  dry 
dock  and  shipbuilding  yard  for  the  God- 
erich  Dry  Dock  &  Ship  Building  Co. 
Manager  is  in  the  market  for  a  quantity 
of  supplies.    Engineer,  J.  Ades  Fowler. 

HaUfax.  M.S. 

Tenders  have  been  called  for  the  erec- 
tion of  the  "Green  Lantern"  Tea  Rooms 
to  cost  $10,000  for  \Vm.  Hart,  Barring- 
ton  St.  .-\rchitect,  A.  R.  Cobb,  Tramway 
Building. 

Simon  Meaden.  X'.t  Agricf)la  .St.,  has 
started  work  on  the  erection  of  a  2- 
storey.  frame  store  and  flat  costing  $.3,000. 


THE  CON  TKACJ"  RKCORI) 

Hamilton,  Ont. 

I'rack  iS;  I'eninc.  LnniMliii  Hldg.,  Jd- 
ronto,  are  pieparing  working  drawings 
and  tenders  will  be  called  about  Ajjril 
I'.t  for  llu-  iTicliim  nf  ;i  $:JO(),()()lt  offuT 
building  for  the  t  .madian  W'cstingliousc 
Co.,  .Sanfoii!  .\', 

London,  Ont. 

\\  .  Cr.  Murray.  Dominion  Sa\  in,gs 
lildg.,  has  l>i'en  aiMioinlcd  arciiilcct  for 
tile  $:)."), 000  fouiidrv  lo  lie  creeled  l)y 
Beatty  Bros.,  Ltd..  Si.  George  St.,  Fer- 
gus. Tenders  will  he  c.illcd  about  .\pri] 
18, 

The  erection  of  a  $10,000  warehouse  is 
contemplated  h)-  I.efT  &  Co.,  William 
:iii(l  RallnirsI  Streets. 

Walt  X:  Hlackwell,  Bank  of  Toronln 
Hldg..  are  pre|)aring  plans  for  a  $35,000 
warehouse  for  Hol)hs  Mf.g.  Co.  Man- 
ager, T.  S.  TTobbs.  Three  storeys,  80  x 
."ill,  brick-  const rtict ion, 

Montreal,  Que. 

\\ila  LaureiiliKaii,  1  iO  .St.  Denis,  plans 
extension  and  .general  repairs  to  build- 
ings and  shed  at  $4,000.  Three  storeys, 
.")7  X  ST),  brick  construction. 

Oshawa,  Ont, 

Tenders  are  being  received  by  the  ar- 
chitect. J.  M.  Lytle,  19  Avondale  Road, 
for  the  erection  o^  a  $1.'),000  bank  build- 
ing for  the  Dominifjn  Bank,  King  and 
Yongc  Streets,  Toronto. 

Owen  Sound,  Ont. 

Forster  &  Clark,  8,S7-2nd  Ave.  F..,  arc 
preparin.g  plans  for  alterations  costing 
$10,000  to  a  theatre  owned  by  Louis 
Block.  435-7th  St.  K. 

Quebec,  Que, 

Tlie  Quebec  ['reserving  Co.,  :iO  Devar- 
cnnes  St..  plan  to  erect  a  $7,000,  three- 
storey,  frame  and  asbestos  warehouse. 

Regina,  Sask. 

Tenders  are  lu-iiig  received  ]>y  the 
Canadian  I'arific  Railway-,  until  .\prii  I.''), 
for  the  con  St  i  ii'i  ioii  nf  a  building  130  x 
GO  feet  for  expi  i  ss  ].ui]m.-(  -,,  anrl  the  mn- 
struction  nf  an  ciitrain  i'  of  VXl  feel  li> 
existing  freight  slud  al  krgiiia.  Plans 
and  sin-ci I'li-a  1  iMiis  with  ( '.  P.  R.  Eng. 
Office  at  MoM.c  (aw,  Rcyina  and  Winni- 
peg. Chief  l'".iiL;iiKir,  J.  (;.  Sullivan. 
^Vinnipcg. 

St.  Thomas,  Ont.  ' 

The  Neal  London  Bread  Comijany  have 
]»urchased  building  and  plan  to  expend 
$2.5.000  on  additions  and  machiner}'.  Ar- 
chitect, Tas.  Bell,  Court  House. 

Toronto,  Ont. 

The  erection  of  a  factory  building  on 
Cornwall  .Street  is  contemplated  by  H. 
B.  Johnston  &  Co.,  leather  manufacturers, 
137  River  Street. 

F.  T.  Burgess,  30  Langley  .A.ve.,  has 
started  work  on  the  foundations  of  show 
room  and  garage  costing  $7,000,  which 
he  is  erecting  on  Yonge  Street. 

Tenders  are  now  being  received  by  the 
architects.  Sproatt  &  Rolph.  36  North 
Street,  for  the  erection  of  a  $47,000  fac- 
tory and  art  gallery  on  Grenville  Street 
for  B.  M.  &  T.  Jenkins,  28  North  Street. 

The  erection  of  a  3-storey,  brick  store 
and  apartments  costing  $25,000  is  con- 
templated by  Roberts  Bros.,  341  Dover- 
court  Road.     Owner  buys  all  material. 

Walkerville,  Ont, 

Work  on  the  erection  of  :t  $25,000  busi- 
ness block  for  R.  A.  Holland  is  now  be- 
ing done  by  day  labor  under  supervision 
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of  Superintendent  A.  C.  Mitchell.  Thnc 
storeys,  brick  construction. 

Wallaceburg,  Ont, 

Plans  lia\c  been  jjrepared  for  a  $10,(Ki(i 
ollice  building  lo  be  erected  by  John  S. 
iM-aser.  Part  of  building  will  be  fitted  up 
lo-r  use  as  town  post  office. 

Williamsburg,  Ont. 

P.  J.  Turner,  41)  Beaver  Hall  Hill, 
Montreal,  has  drawn  plans  for  a  bank 
and  residence  to  be  erected  by  Molsons 
Bank,  200  St.  James  St.,  Montreal,  at  a 
cost  of  $10,000. 

Windsor,  Ont. 

Plans  and  specifications  are  with  the 
archilect,  J.  C.  Pennington,  _  LaBelle 
BId.g.,  who  is  receiving  tenders  until  May 
I  for  the  erection  of  a  $10,000  addition  to 
a  warehouse  owned  by  Heintzman  &  Co., 
( )uellette  Ave. 

Winnipeg,  Man. 

Plans  are  being  drawn  for  a  pulp  and 
paper  mill  to  be  erected  by  J.  D.  Mc- 
.\rtliur,  Mc.\rthur  Bldg.,  at  "a  cost  of 
$250, 000. 

CONTRACTS  AWARDED 

Brockville,  Ont. 

The  following  contracts  have  been 
awarded  in  c(Minection  with  the  erection 
of  a  $10,000  addition  to  a  store  owned 
by  R.  W  right  Co.: — Masonry,  steel,  car- 
pentry, plastering,  and  electrical  work, 
Fred  Clow,  :!7S  King  W.:  elevator,  Otis 
Fensom  Co.,  ."iD  Bay  .St.:  store  fronts, 
Kawnei-r  Mfg.  Co.,  ^'ork  Poad.  Guelph. 
.\rchilect,  R.  Dillon,  King  Sired. 

Fort  William,  Ont, 

The  Fegles  Bellows  Engineering  Co., 
Ltd.,  (irain  Exchange  Building,  have 
been  awarded  the  general  contract  and 
will  df>  all  work  and  buy  material  iri 
connection  with  the  erection  of  an 
$80,000  addition  to  elevator  owned  by  the 
Western  Terminal  Elevator. 

Hamilton,  Ont. 

Thos.  Hoi)per,  08  Ferguson  Ave.  S., 
lias  been  awarded  the  general  contract 
and  will  carry  out  the  masonry  work  in 
coiniection  with  the  erection  of  coal 
sheds  costing  $10,000  for  Thos.  Myles  & 
SiMi,  s  lames  N.  About  $3,000  or  $4,000 
w  Ml  ill  III  machinery  will  be  purchased  bj- 
the  owner. 

The  followin,g  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $15,000  addition  to  factory  owmed  by 
Furnival-New  Co.,  Ltd.,  608  Bank  of 
Hamilton  Bldg.: — Masonry  and  steel, 
C,  Kidd,  152  Burris  St.;  carpentry,  Stew- 
art Bros.,  Hyde  Park  Ave.;  roofing,  Thos. 
Irwin  &  Son,  22  McNab  St,;  plumbing 
and  heating,  Adam  Clark,  7  Main  N.; 
painting.  Smith  &  Oniand,  219  Ferguson 
Ave.  S. 

Hamilton  Mica  Roofing  Co.,  101  Re- 
becca, has  been  awarded  the  roofing  con- 
tract and  A.  lynes,  161  Sanford  Ave.  S., 
has  been  awarded  the  electrical  contract 
in  connection  with  the  erection  of  a 
$50,000  garage  for  Tames  Malloy  &  Son, 
51-53  John  St.  S. 

London,  Ont. 

James  Moran,  626  Wellington  St.,  at 
a  cost  of  $1,500,  has  been  awarded  the 
contract  for  the  construction  of  brick 
vaults  in  connection  with  the  addition 
and  remodelling  of  building  for  office  for 
the  \N'oodmeti    of    the    W'orld,  costing 

$10,000, 

.\.  T.  Tomlinson,  651  Waterloo  Street, 
has  been  awarded  the  general  contract 
for  the  erection  of  a  $3,000,  onc-storc.\- 
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addition  to  gaia.ui'  owned  1)V  Tlios.  'J"a|)i). 
I'all  Mall  Street. 

Montreal,  Que. 

L.  E.  Moultoii  Co..  142  lns|)eeloV  St.. 
have  1)een  awarded  the  edntract  for 
sprinklers  in  conneetimi  with  the  ehoe- 
'date  factory  being  erected  hy  the  W'alter 
M.  Lowney  Co.  of  Canada.  Ltd..  105 
William  Street. 

Ottawa,  Ont. 

C.  I.  Stata,  .'503  Bell  Street,  has  been 
awarded  the  general  contract  and  is  in 
tlie  market  for  all  Imilding  material  in 
connectiori  with  the  erection  of  $:.!5.000 
apartments  for  Miss  H.  A.  Clemow,  57.5 
1. -airier  Ave.  W. 

Port  Arthur,  Ont. 

Barnett  &  Mctjiu-en'.  (.'hnsnna  Street, 
have  been  awarded  the  general  ennti-acl 
lor  the  erection  of  a  $7()ii,(iii()  yraiii  ele- 
\'ator  for  Ja-;.  Richardson  iS:  Sons.  Ltd. 

Quebec,  Que. 

In  connection  with  the  erection  of  a 
■iilO.OOO.  three  storey,  stone  and  lirick 
store  for  M.  Tur.neon,  i;  St.  (  hark  -  St., 
the  followin.g  contraelN  ha\e  been  aw.iril- 
ed: — Roofing,  plnnibm;,:  and  luatiiiL;,  l*"il- 
mond  Roy.  43  NeLon  St.;  paintinn.  !*.. 
(jervais,  88  Bagot  St.;,  plastering,  E. 
Frenette,  80  Cremazie  St. 

The  following  contracts  have  been 
awarded  in  connectirm  with  the  erection 
of  an  .$18,000,  three-storey,  steel  and  brick 
pidilic  garage  for  P.  &  F.  t'aniidiell.  care 
of  architect.  A.  Cr.  Nosworthy,  111  Moun- 
tain Hill,  Quebec  (  ity: — Masonry,  plas- 
tering and  carpentry,  I^ouis  Boivin,  302 
R'chelieu  St,;  steel,  Tiastern  Canada 
Steel  &  Iron  Works,  Ltd.,  St.  Malo  St.; 
roofing,  electrical  worl;c,  plumbing  and 
heating,  Brousseau  &  Freres,  320  St. 
Paul  Street. 

E.  Frenette,  8U  Cremazie  St.,  has  been 
awarded  the  masonry  contract,  and  A. 
Labranche,  17  St.  Charles  St..  the  car- 
pentry contract  in  connection  with  the 
erection  of  a  $10,000  store  for  ,M.  Tur- 
geon,  17  St.  Charles  St..  wno  will  let 
roofing,  plumbing,  heating  and  electrical 
work. 

St.  John,  N.B. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  .$13,000,  1 -storey,  brick  garage  for 
Ritchie,  Sherwood  &  Ritchie,  care  of 
.\rchitect,  H.  Claire  Mott,  13  Germain 
.St.: — Masonry,  John  W.  Long,  Lancaster 
.\ve.  W.E.;  carpentry  and  roofing,  I.  M. 
Belyea,  34.5  Charlotte  St.  W.E.;  plumb- 
ing and  heating.  J.  H.  Doody,  Hi  Canter- 
l)ury  St.;  metal  work,  J.  McDade.  Mill 
St.  One  ,300  gallon  gasoline  tank  will 
be  purchased  by  Lee  Sherwood,  Glen 
Falls,  N.B. 

Toronto,  Ont. 

E.  P.  Atkinson,  35  High  Park  Blvd.. 
has  been  awarded  the  general  contract 
and  supervises  all  work  in  connection 
with  the  erection  of  a  $20,000,  3-storey, 
brick  factory  for  Scythes  *i  C"o.,  23 
Church  Street. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $14,000  garage  for  Moore  &  Har- 
rison, 3032  Queen  E. : — Plumbing  and 
licating,  J.  L.  Bloomer,  239  VVaverley 
Road;  wiring,  Dolson  &  Palmer,  27.5 
Waverley  Road;  roofing.  Cruise  Bros.. 
'.)'>  Broadview  .Ave. 

Welland,  Ont. 

S.  P.  Gorlay  has  been  awarded  the 
plumbing  and  heating  contracts  and  G. 


Kcid  \-  (  o  ,  I  be  electrical  c(jnlract  in 
eoiiiieetioii  with  tbt;  erection  of  two.  2- 
slorc}',  tile  and  brick  stores,  etc.,  cost- 
ing $'l5,000.  for  (  has.  Stewart. 

Windsor,  Ont. 

For  the  erection  of  a  $ln,()00.  l-st<.)rcy, 
concrete  and  liriek"  iiiacliiiu'  ^hop  for  the 
Windsor  Tool  &  Machine  t  o.,  ss  Pitt 
W.,  the  general  contract  has  lieen  award- 
ed to  R.  Westcott  &  Co.,  Woolworth 
Bldg..  who  will  let  the  steel,  electrical. 
l)hiniliing.  heating  and  painting  work  and 
purchase  material. 


Residences 

Chepstowe,  Ont. 

Tames  Fowler  contemplates  the  erec- 
tion  of  a   $3,000   residence  as   soon  as 

p.,-Mhle. 

Halifax,  N.S. 

Ed.  Clayton.  Jacob  Street,  plans  lo 
erect  six  2-storey,  frame  residences  on 
Rector  Street  if  the  city  will  extend 
sewerage  connection  on  that  street. 

Tenders  will  be  called  shortly  for  the 
erection  of  2.5  or  30  four-room,  fireproof 
liiick  residences  for  the  Housing  Com- 
mittee. Architect.  A.  R.  Cobb,  Tram- 
way Building. 

Hamilton,  Ont. 

Tenders  are  being  received  by  the 
manager,  W.  C.  McLarty,  233  Prospect 
.\ve.,  for  electrical  work,  plumbing,  heat- 
ing, plastering  and  painting  in  connec- 
tion with  the  erection  of  a  $15,000  apart- 
ment house  for  W.  O.  Sealy,  (U  Hunter 
Street  N. 

Hepworth,  Ont. 

\  .  S.  Campbell  will  start  work  shortly 
on  the  erection  of  a  $4,000  residence. 

Kitchener,  Ont. 

Plan?  and  speci lications  are  with  the 
architect,  O.  G.  .Sclu  ifele.  Bank  of  Ham- 
ilton Bldg.,  who  is  receiving  tenders  un- 
til May  1  for  all  trades  and  prices  on  a 
cpiantity  of  building  material  in  connec- 
tion with  the  erection  of  two  brick  resi- 
dences costing  $3,500  each  for  A.  E. 
Scheifele. 

Lambeth,  Ont. 

Tenders  are  being  received  for  tlie 
erection  of  a  $7,000,  two-storey,  brick 
residence  for  Geo.  Routledge.  .Architect. 
H.  C.  McBride,  402'/.  Richmond  Street. 
London. 

Tenders  are  being  received  by  the  ar- 
chitect, A.  E.  Nutter,  Dominion  Bank 
Bldg,,  after  April  15  for  the  erection  of 
a  $.'i.OOO.  ornamental  lirick  residence  for 
Geo.  .v.  Wcnige,  37  Erie  Ave. 

Ottawa,  Ont. 

Tenders  are  being  received  by  the  ar- 
chitects. Millson  Si  Burgess,  Union  Bank 
r^ddg..  foj-  the  erection  of  a  $5,000,  3Jj- 
storey,  frame  and  stucco  residence. 

Plans  and  specifications  are  with  the 
owner,  J.  J.  Neilson.  .Arnprior.  wdio  is 
receiving  tenders  for  the  erection  of  a 
$4,500,  2j4-storey,  brick  residence.  Ar- 
chitect, J.  P.  MacLaren,  104  Sparks  .\vc. 

,\.  E.  Thorns,  155  Sunnyside,  is  con- 
sidering the  erection  of  four  residences. 

Owen  Sound,  Ont. 

(ieo.  v..  Neilson.  n«l-2nd  .Ave.  \V.. 
plans  to  erect  twf)  residences  costin.g 
$3,000  each. 

Quebec,  Que. 

Plans  and  specifications  are  with  llie 
architects,  Lacroi.K  &  Nosworthy.  Ill 
Mountain  Hill,  who  will  recei\-e  lenders 


ivvm  .Vijril  1.5  until  .Vpril  20  for  the 
erection  of  a  $11,000,  3-storey  residence 
for  J.  A.  Cote,  .\rchitects  are  open  to 
receive  information  on  artihcia!  stone 
or  terra  cotta  for  fronts. 

Tenders  will  be  called  about  April  15 
for  the  erection  of  a  $15,000,  3-storey  resi- 
dence for  Dr.  M.  J.  Mooney,  care  of 
.\rchitect,  A.  G.  Nosworthy.  Ill  Moun- 
tain Hill.  Quebec  City. 

Toronto,  Ont. 

Plans  have  Ijeen  drawn  for  two  pair  of 
residences  to  be  erected  by  W.  J.  Cor- 
nell. 453  Woodbine  Ave.,  at  a  cost  of 
$(;,600.  Owner  buys  brick  and  lumber 
and  lets  plumbing,  heating  and  electrical 
work. 

A.  &  A.  Grant,  837  Logan  .\ve..  will 
start  work  shortly  f)n  the  erection  of  a 
pair  of  3H-storey,  brick  residences  cost- 
ing $5,300.  Owner  buys  brick  and  lum- 
ber. 

G.  T.  Clayton,  5G  Lyali  Ave.,  is  read\' 
to  exeav.ate  for  a  $3,800,  3^-storey,  brick 
residence  which  he  will  erect  on  .Scar- 
boro  near  I'ine. 

Plans  have  been  drawn  for  a  $3,750. 
3K-storey,  brick  re-idm.  e  to  be  erected 
by  S.  J.  Keyes.  U;  ko-eniount.  Owner 
buys  brick  and  luml)er  and  lets  smaller 
trades. 

Purtoii  &  Chennels.  158  Ellsworth,  are 
e.Kcavating  for  a  $3,000.  3-storey,  lirick 
residence  which  they  will  erect  on  Hume- 
wood. 

Plans  have  been  drawn  for  a  $3,800. 
3';4-storey,  brick  residence  to  be  erected 
by  R.  M.  Scriviner.  214  Silver  Birch. 
Owner  supervises. 

VV.  J.  Robson.  335  Gladstone  .\ve..  will 
start  work  at  once  on  the  erection  of  a 
$3,000,  2f^-storey,  brick  residence.  Owner 
supervises. 

S.  J.  Cairns,  43  Furniss  Ave.,  is  about 
to  start  work  on  the  erection  of  four 
3-storey.  brick  residences  costing  $8,400. 
Owner  buys  material  and  lets  smaller 
trades. 

G.  K.  Heaman.  lit  Glenmore  Road,  has 
started  excavating  for  two  31^-storey. 
brick  residences  costing  $5,200.  Owner 
buys  brick  and  lumber  and  lets  i)lumb~ 
in.g  and  heating. 

.\.  Jefl-'ery,  (i<)  Pape  .\ve.,  is  receiving 
tenders  for  all  tra:des  except  carpentry 
in  connection  with  the  erection  of  one 
pair  of  3^.-storey,  brick  residences  cost- 
ing $4,300. 

E.  (Jagnon.  3350  Queen  E..  has  start- 
ed work  on  the  erection  of  a  $3,500. 
3><-storey,  brick  residence  on  Pine  Cres- 
cent.   Owner  supervises  construction. 

W.  A.  Scott,  135  Mutual  Street,  is  about 
to  erect  a  $5,400,  2J/<-storey,  brick  resi- 
dence. Owner  buys  brick  and  lumber 
and  lets  smaller  trades. 

Windsor,  Ont. 

G.  .Mechanic.  43  I'arcnt.  is  open  for 
prices  on  all  l)uilding  material  in  con- 
nection with  the  erection  of  an  $8,000, 
3-storey,  I)rick,  double  residence. 

CONTRACTS  AWARDED 

Brockville,  Ont. 

T.  j.  Davidson,  C'rawford  St.,  has  been 
awarded  the  general  contract  for  tlie 
erection  of  a  $3,500.  two-storey,  brick 
residence  for  R.  Stevenson. 

Burlington  Beach,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  .$3,000,  1  l^^-storey.  frame  residence 
for  F.  .\.  Staunton.  l.!7't  King  F  Ham- 
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111.  11.  -Gtiural  t'uiitract,  Murray  &  L  on- 
II.  r   i.'.s  \  k-loria  Ave.  S..  Hamilton;  lar- 

I  (Jt-ncral  Contrai  tor;  masonry.  S. 

II  .  .11,1,  Mary  St.,  Hamilton;  painting. 

■  mjison,  13  Walnut   N.  (icneral 
lor     will     li'l     tlictrical  work. 
;     !  plastcrinK  and  paititin.L; 

Elmira.  Ont. 

kahn  Bros,  have  hccn  awariKd  tlic 
iitiitrait  for  electrical  work  in  connec- 
ti.m  with  the  erection  of  a  $:t,lH>0.  brick 
ri  Nitlence  for  Mic.  AllKcior,  who  will 
i  .irry  out  the  carpentry  work  himself. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $4,000,  brick  residence  for  J.  H. 
W  i  I.er.  Arthur  Street  ■.—Masonry,  . 
Sehcut/;  lUetrical  work.  Kahn  Bros.: 
plumbing.  Kudon  &  Son;  heatinB,  A.  M. 
Bownia^.  Carpentry  and  paintinpr  not 
let. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  an  apartment  house  and  stores  cost- 
ins  $10,000,  for  A.  C.  Sansone.  99  Park 
\  :— General  contract  and  carpentry,  J. 
\.  loncs.  Station  No.  C.  Burlington 
Beach;  masonry  and  steel,  Isbistcr  Bros., 
Hunhson  and  Jackson  Sts.;  pluml)ing  and 
heating.  A.  t"ronM>ton.  4.'j8  King  William 
St.:  plastering.  J.  Wallace.  Stoncy  Creek, 
tieneral  contractor  will  sublet  roofing, 
electrical  work  and  painting. 

M.  E.  McKim.  248  Prospect,  has  been 
awarded  the  general  contract  and  will 
carry  out  the  carpentry  and  roofing,  and 
Leamington  &  White.  140  Rosslyn  Ave. 
X.,  have  been  awarded  the  masonry  con- 
tract for  the  erection  of  a  $3,500,  2J4- 
storey,  brick  residence  for  T.  W.  McKim, 
9.1  Spadina  Ave. 

Wm.  J.  Wark.  161  Emerald  N.,  has 
been  awarded  the  general  contract  and 
will  carry  out  the  masonry,  steel,  car- 
pentry and  roofing  contracts  in  connec- 
tion with  the  erection  of  a  $5,000.  two- 
storey,  brick  residence  for  Harvey  Cross- 
waite.  60  Alanson  Street. 

Gait,  Ont. 

Wm.  E.  Taylor.  82  Eramosa  Road, 
tiuelph.  has  been  awarded  the  general 
contract  and  will  buy  all  material  for  the 
erection  of  a  .$3,000,  2-storey,  brick  resi- 
dence for  Dr.  C.  R.  Mudge,  Main  St. 

HaUfax.  N.S. 

H.  .\.  Russell,  St.  Paul  Bldg.,  has  been 
awarded  the  general  contract  for  the 
erection  of  a  §6,000.  2-storey,  frame  resi- 
dence for  A.  G.  Watson,  Water  Street. 
Material  purchased. 

Frank  Cooper.  Argyle  St.,  has  award- 
ed the  general  contract  for  the  erection 
of  his  *5,000.  2-storey  residence  on  Henry 
Street  to  H.  A.  Russell,  St.  Paul  Bldg. 
Material  purcha-'^d. 

Hamilton,  Ont. 

Gibson  Bros..  172  Kosslyn  Ave.,  have 
been  awarded  the  painting  contract  in 
connection  with  the  erection  of  a  .$3,500, 
brick  residence  for  J.  W.  McKim,  95 
Spadina  .\ve.  Sub-tenders  opcVi  with  the 
l:.  nf  ral  contractor.  M.  E.  McKim,  248 
Prospect,  for  electrical  work,  plumbing, 
heating  and  plastering. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $.'5,000.  2-storey,  brick  residence  for 
Dr.  Wigle.  cor.  King  &  Sherman  Ave.: — 
General  contract,  J.  A.  Jones,  Station 
Xo.  6.  Burlington  Beach;  masonry,  car- 
pentry and  roofing.  General  Contractor; 
electrical  work,  J.  Dynes,  20  Avalon 
Place;  plumbing  and  heating.  A.  Cromp- 


ton.  4.">S  King  William;  phisli  ring,  J. 
ICastwood,  SI  Garfiekl  .S. 

The  following  conliacts  have  been 
awarded  in  connection  with  the  erection 
of  two  .$;i.500.  2-st(iri'y.  brick  residences 
for  .\,  C.  Olmslead,  11  Kim  Street,  who 
will  carry  out  the  masonry,  carpentry 
;ind  roofing: — Phuiibing.  A.  Fletcher,  371 
Prospect;  heating,  R.  Dow,  15  Bay  St. 
N.;  painting,  (iibson  Bros.,  172  Rosslyn 
Ave.  Sub-contractors  will  purchase  own 
material. 

Bctluine  &  Dirks,  57  St.  c;iair,  have 
^iwardcd  tlie  following  contracts  in  con- 
luction  with  the  erection  of  four  resi- 
dences costing  $3,500  each,  and  one  resi- 
dence costing  $5,000: — Electrical  work, 
F.  Thornton,  174  Balmoral;  plumbing,  H. 
Morrison.  13(1  Burton  St.;  heating,  Mc- 
Clary  Mfg.  Co..  Bay  and  York  Streets; 
plastering".  W.  Bayliss,  372  Beach  Road; 
painting.  H.  Foster,  214  Emerald  E. 
Sub-contractors  purchase  own  material. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  four  1  j4-storey,  brick  residences  cost- 
ing $;!,500,  for  Bethune  &  Dirks,  .">;  St. 
Clair  Ave.: — Electrical  work,  F.  Thorn- 
ton, 174  Balmoral;  plumbing,  J.  Kerr,  32 
Sherman  Ave.;  heating,  McClary  Mfg. 
Co.,  Bay  and  York  Streets;  plastering, 
W.  Bayliss,  372  Beach  Road;  painting. 
H.  Foster,  214  Emerald  N.  Sub-contrac- 
tors will  buy  own  material. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  five,  3-storcy,  brick  residences  for  A. 
Deeley.  50  Barnsdale  Ave.  N.: — Electric- 
al work,  F.  Thornton,  174  Balmoral; 
plumbing,  J.  Kerr,  32  Sherman  Ave.; 
heating,  McClary  Mfg.  Co.,  Bay  and 
York  Streets;  plastering,  H.  Fremolla, 
729  Cannon  E.;  painting,  T.  Gruencr,  149 
Maple  Ave. 

Kitchener,  Ont. 

Louis  Holle,  King  Street,  Waterloo, 
has  been  awarded  the  general  contract 
and  will  carry  out  the  carpentry  and  ma- 
sonry for  a  $3,000,  3-storey,  brick  resi- 
dence for  C.  N.  Good,  Blair.  General 
contractor  will  let  other  trades  and 
buy  materials  for  masonry  and  carpentry; 
liO.OOO  brick  required. 

li.  Dunker  &  Sons,  46  Shanley  Street, 
have  been  awarded  the  general  contract 
for  the  erection  of  two,  3-storey,  double 
residences  costing  $3,300  each,  for  D. 
Hibncr,  Francis  .Street. 

London,  Ont. 

Tho>.  Fortner,  55  Wharncliffe  Road, 
has  been  awarded  the  general  contract 
for  the  erection  of  a  $3,000,  two-storey, 
brick  residence  for  Geo.  T.  Dean,  Rich- 
mond Street. 

Scott  Murray,  591  King  Street,  has 
lieen  awarded  the  general  contract  for 
the  erection  of  a  $4,000,  2-storey.  brick 
residence  for  W.  J.  Smith,  115  Dundas 
Street. 

A.  Dickinson,  4  Ingleside  Place,  has 
been  awarded  the  general  contract  and 
will  start  shortly  on  the  erection  of  a 
$3,000,  2-storey,  brick  residence  for  W.  B. 
Reid,  Briscoe  Street. 

For  the  erection  of  a  .$3,000,  3-storey, 
brick  veneer  residence  for  Mrs.  J.  Mc- 
Donald, 226  Duchess  Ave.,  A.  Dickin- 
son, 4  Ingleside  Place,  has  been  award- 
ed the  general  contract. 

Montreal,  Que. 

Albert  Locas,  120  Homer  Street,  has 
been  awarded  the  general  contract  and 
is  excavating  for  a  $4,000,  3-storey,  brick 


residence  for  Syndicate  Desantels,  120 
Homer  Street. 

The  following  contracts  have  been 
awarded  in  connection  with'  the  erection 
of  two-storey,  brick  residence  costing 
$4,800,  for  M.  Dagenais,  Notre  Dame 
Pare  Connaught: — Carpentry,  General 
Contractor,  A.  Choquette,  170  Bourbon- 
niere;  i)lastcring,  E.  Tessier,  370  Wil- 
liam David;  painting,  Wm.  Bourdon,  47 
Desjardins  Ave.,  Maisonneuve. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $4,800,  two-storey,  brick  residence 
for  M.  Dagenais,  Notre  Dame  Pare  Con- 
nanglit: — (General  contract,  A.  Choquette, 
l)r)url)nnniere;  masonry,  J.  P.  Des- 
jardins Ltd.,  103  Jeanne  d'Arc  Ave.;  roof- 
ing, Philibert  Bedard,  034  Lagauchetierre 
K.;  plumbing  and  heating,  Caron  &  Sup- 
renant,  464  LaSalle  Ave. 

Niagara  Falls,  Ont. 

Roland  Reid,  117  Queen  St.,  has  been 
awarded  the  general  confract  for  the 
erection  of  a  $3,500  residence  for  Mr. 
Bilier, 

Ottawa,  Ont. 

The  following  sub-contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $4,500,  3^2-storey,  stucco  and  brick 
residence  for  W.  H.  Craig,  243  Fourth 
Ave.,  who  will  carry  out  the  carpentry 
himself: — Masonry,  Beattie  &  Davidson, 
Renfrew  Ave.;  brick,  J.  W.  Jackson,  537 
Albert;  plumbing  and  heating,  J.  P. 
Booth.  382  King  Edward. 

D.  A.  Howard,  175  Strathcona  Ave., 
has  been  awarded  the  general  contract 
for  the  erection  of  a  $5,000,  2^-storey. 
brick  veneer  residence  for  Geo.  P.  Cor- 
dukcs.  85  Nepeati  Street. 

J.  W.  Jackson,  537  Albert,  has  been 
awarded  the  steel  contract  and  J.  P. 
Booth,  383  King  Edward,  the  plumbing 
and  heating  contract  for  a  $4,500,  brick 
residence  to  be  erected  for  W.  H.  Craig, 
343  Fourth  Avenue. 

David  Howard,  175  Strathcona  Ave., 
has  lieen  awarded  the  general  contract 
and  is  in  the  market  for  common  and 
face  brick,  limestone,  pjne  and  birch 
flooring,  shingle  roofing  and  one  hot  air 
furnace,  and  Mr.  Patterson,  Fulton  Ave., 
has  been  awarded  the  masonry  contract 
in  connection  with  the  erection  of  a 
$5,000,  brick  veneer  residence  for  Mr. 
Grant,  Powell  Avenue. 

In  connection  with  alterations  to  apart- 
ments owned  by  Aliss  H.  A.  Clemow,  575 
Laurier  W.,  at  $9,000,  the  electric  wir- 
ing contract  has  been  awarded  to  H.  L. 
Allan,  Bank  Street.  Plumbing,  heating, 
Ijlaslering  and  painting  will  be  done  by 
day  labor.  Material  to  be  purchased  by 
the  general  contractor,  C.  A.  Stata,  209 
l^retoria  Ave. 

Quebec,  Que. 

Arthur  Poulin,  144>-2  Latourelle  St., 
has  been  awarded  the  general  contract 
for  the  erection  of  a  $5,000,  3-storey, 
frame  an»l  lirick  residence  for  A.  M. 
Charland,  corner  Deligny  and  St.  Olivier 
Streets. 

Ad.  Guerard,  40  Monmagny  St.,  has 
been  awarded  the  general  contract  for 
the  erection  of  a  $3,000,  3-storey,  frame 
and  brick  residence  for  Eug.  Dupuis,  415 
Colomb. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $5,000,  3-storey,  frame  and  brick 
residence  for  W.  Myler,  Sillery  Street: — 
General  contract,  L.  H.  Peters  Ltd.,  10 
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Stc.  Aiigolc  SliX'ct;  masonry,  carpentry, 
plastering  and  painting,  General  contrac- 
tor; electrical  work  and  plumbing,  Jobin 
&  Paqiiet,  72  d'Abraham  Street;  rooting, 
E.  Falardeau,  308  Queen  Street. 
'  Et.  Cloutier,  274  La  Canardiere,  has 
been  awarded  the  general  contract  for 
the  erection  of  a  $3,000,  two-storey,  frame 
and  brick  residence  for  Frs.  Gloutier,  155 
Ninth  Street,  Limoilou. 

Toronto,  Ont. 

Wm.  Yokes,  228  Rusholme  Road,  has 
been  awarded  the  general  contract  for 
alteration  and  addition  to  residence 
owned  by  J.  B.  Westlake,  97  Ronces- 
valles  Ave.  Cost,  $4,300.  Two  storeys, 
brick  construction. 

C.  C.  Ormsby,  204  Pacific  Ave.,  has 
been  awarded  the  plumbing  contract  for 
the  erection  of  a  $3,500.  35/2-storey,  brick 
residence  for  R.  Stanley,  181  Quebec 
Ave.,  who  is  also  general  contractor. 

Windsor,  Ont. 

A.  Hoffman,  care  of  owners,  has  been 
awarded  the  general  contract  and  will 
do  all  work  and  buy  material  for  the 
erection  of  four-family  flat  to  cost  $9,000 
for  Louis  Kaplan,  Erie  and  Pilissier  St. 

Gourd,  Mero  Co.,  108  Pierre  Avenue, 
have  been  awarded  the  general  contract 
and  will  jjurchase  material  and  do  all 
work  except  plumbing  and  heating,  which 
will  be  done  by  the  owners,  J.  &  F.  Kil 
laire,  163  Wyandotte  E.,  on  the  erec- 
tion of  a  $5,500,  two-family  flat. 

D.  Coutts,  Giles  Blvd.,  has  been  award- 
ed the  general  contract  for  the  erection 
of  a  $6,000,  two-storey,  brick  residence 
for  L.  C.  Wetzel,  care  of  Toledo  Scale 
Company. 

Power  Plants,  Electricity  and 
Telephones 

Bruce  Township,  Ont. 

The  Bruce  Municipal  Telephone  Com- 
pany plans  extension  to  Inverhuron  and 
Alson  to  the  10th  concession  of  Kin- 
cardine. Chairman,  J.  J.  Hunter,  Kin- 
cardine. ' 
New  Glasgow,  N.S. 

Tenders  for  the  erection  of  a  telephone 
building  arc  being  received  by  the  Mari- 
time Telephone  &  Telegraph  Co.,  until 
noon,  April  18.  Plans  and  specifications 
with  the  architect,  S.  P.  Dnmaresq,  St. 
Paul  Bldg.,  Halifax,  and  Telephone 
Office,  New  (Glasgow. 

Zone  Township,  Ont. 

The  Bothwell  Town  Council  plan  to 
furnish  hydro  power  for  oil  drilling  rigs, 
etc.,  of  the  Dominion  Oil  &  Gas  Co. 
Chairman,  Mayor  Beamish. 


Miscellaneous 

Byron,  Ont. 

Plans  for  stables  costing  $10,000,  for 
the  London  Health  Association,  arc  be- 
ing prepared  l)y  Watt  &  Blackwell,  Bank 
of  Toronto.  (Chairman,  Sir  .Adam  Beck, 
"Hedlcy,"  London. 

Chesley,  Ont. 

'i  he  Chesley  Chair  Company  wants 
(bniblc  ciit-(jf"f  saw. 

Drummondville,  Que. 

Tenders  are  being  received  by  the 
Clerk,  W.  A.  Moisan,  until  7  p.m.,  April 
20,  for  drilling  of  artesian  wells  of  a 
capacity  of  300,000  gallons  per  day,  in- 
cluding pump  or  pumps  and  all  acces- 
sories. 


Glencoe,  Ont. 

The  Town  Council  will  consider  pur- 
chase of  road  oil  shortly.  Clerk,  Chas. 
George. 

Halifax,  N.S. 

Tenders  are  being  received  by  tlu- 
clerk,  F.  Monaghan,  for  supplies  for  the 
Fire  Department,  City  Council. 

London,  Ont. 

Walt  &  Blackwell,  Bank  of  Toronto 
Bldg.,  are  preparing  plans  for  stables 
costing  $25,000,  for  Silverwoods  Ltd., 
Il:itliiir-i  .St.  Manager,  A.  E.  .Silverwood. 
(  wiuplrti  iii(-)dern  equipment  to  be  in- 
stalled. 

Sherbrooke,  Que. 

Tenders  are  being  received  by  the  sec- 
retary-treasurer, E.  C.  Gatien,  until  noon, 
.-\pril  16,  for  Portland  cement  in  carload 
lots,  f.o.b.  Sherbrooke,  tile  pipe  "Stand- 
ard" of  6,  9  and  13  inch  diameter,  and 
"Double  Strength"  of  15  and  18  inch. 
Delivery  to  be  made  ten  days  after 
awarding  of  contract.  Quotation  to  al- 
so cover  requirements  to  December  31st 
next.    Engineer,  Thos.  Tremblay. 

Simcoe,  Ont. 

The  City  Council  will  purchase  at  once 
a  water  wagon  with  combined  sprinkler 
and  flushing  attachment.  Clerk,  W.  C. 
McCall. 

St.  John,  N.B. 

E.  G.  Home,  Bank  of  British  North  ' 
America  Bldg.,  is  in  the  market  for  330,- 
000  stock  brick  and  350  barrels  of  ce- 
ment. 

J.  M.  Belyea,  245  Charlotte  St.  W.E., 
is  in  the  market  for  eight  tons  of  struc- 
tural steel,  50  squares  of  pitch  and  gravel 
roofing. 

Tara,  Ont. 

Geo.   Gertly  has   had  plans  prepared 

for  a  60  X  160  ft.  skating  rink  which  he 

will  construct,  at  a  cost  of  $5,000. 

Walton,  Ont. 

John   McDonald  wants   saw  mill  en- 
gine 14  X  16  or  14  X  18. 

York  Township,  Ont. 

Tenders  are  being  received  until  April 
]4  for  supply  and  delivery  of  24-inch 
stop  valves  and  hydrants.  Plans  and 
specifications  with  the  engineer,  Frank 
Barber,  57  Adelaide  E.,  Toronto. 

Yorkton,  Sask. 

Tenders  are  being  received  by  the 
clerk,  F.  J.  Pilkington,  until  April  30,  for 
the  supply  of  a  $30,000- oil  engine  to  the 
Town  Council. 

CONTRACTS  AWARDED 

Fort  William,  Ont. 

The  London  Concrete  Machinery  Com- 
pany have  secured  the  contract  to  sup- 
ply the  Fegles-Bellows  Engineering 
Company  with  a  No.  21  Three-quarter 
V'ard  London  Batch  Mixer  for  work  here. 

Montreal,  Que. 

Wm.  C.  Bell.  343  Bleury  Street,  has 
been  awarded  the  general  contract  and 
will  start  work  about  May  1  on  altera- 
tions costing  $5,000,  to  stock  yard  build- 
ing for  the  Montreal  Stock  Yards,  112 
Bridge  Street.  The  plumbing  and  iieat 
ing  contract  has  been  awarded  to  Wliyt. 
&;  Delaney,  51  City  Councillors  Street. 
.Architect,  W.  E.  Doran,  189  Bleury  St. 

Sault  Ste.  Marie,  Ont. 

The  London  Concrete  Machinery  Co. 
have  secured  the  contract  to  supply  the 
Spanish  River  Pulp  &  Paper  Co.  with  a 


No.  14  Half  Yard  London  Batch  Mixer 
for  their  new  plant  here. 

Welland,  Ont. 

The  London  Concrete  Machinery  Co. 
have  secured  the  contract  to  supply  the 
Canadian  Steel  Foundries  Co.  with  a  No. 
10  one-third  yard  London  batch  mixer 
for  their  plant  here. 


Fires 

Belleville,  Ont. 

Part  of  the  mining  plant  owned  by  the 
Cordova  Mines,  Ltd.,  manager,  P.  Kirks- 
guard.    Loss.  $100,000. 

Eastview,  Ont. 

Three  residences  owned  by  E.  J.  Can- 
tin,  Montreal  Road.    Loss  $9,000. 

Ford,  Ont. 

Fire  caused  considerable  loss  to  fac- 
tory owned  by  the  Chalmers  Motor  Co. 
Manager,  H.  S.  Lee. 

Nelson.  B.C. 

Minin.g  building    at    the    St.  Eugene' 
Mine,  owned  by  the  Consolidated  Com- 
pany.    Loss,  $200,000. 

North  Hatley,  Ont. 

Residence  owned  by  M.  Bustard.  Loss 
$3,000. 

Notre  Dame  du  Rosaire,  Que. 

Residence  and  barn  owned  l)y  Nap. 
Mercier.    Loss,  $3,000. 

Ste.  Catherine,  Que. 

Store  and  stable  owned  by  Desire 
Juneau.    Loss  $5,000. 


THE 

Canadian  Surety  Co. 

furnishes  promptly 

FIDELITY  and  SURETY 


BONDS 

without  unnecessary  detail. 
PLATE  GLASS  INSURANCE 

BURGLARY  INSURANCE 

Head  Office,  26  Wellington  St.  E., 
TORONTO 

Write  or  telephone  for  rates. 


Tenders  and  For  Sale  Department 


l\)\vn  of  \  oikton 

Saskatchewan 

ici  loi  out  :tio4(x>  u.ii.r. 

llcctrir    Unit.  Siu-cilicalions 
,       ;      ,  1  '.oiu  ilic  iindci signed,  by  whom 
.,-.U-!   i.u!>  ^  I'l'  iccfivfd  until  12  o'cliuk 

...     .1  SOth  April.  1917 

■I  l.KI  NtvroN, 

Town  C  lerk. 


POSITIONS  VACANT 


Wanted  Energetic  Salesman 

f  -    ■'    -  ■-  ritory,  i.i>    represent  company 

1  class  roofing  and  building  ina- 
:ng  connection   with  Architects 
.referred.    Apply  in  first  instance 
:-ticulars  as  to  experience,  references, 
1.  etc..  etc.,  to  Box  557,  Contract 
On-.  1.5-1,'; 


iH)Sn  ION  WANTED 


ENGINEEK  iiii.;iMe  of  taking  charge  of  de- 
siKniiiK  iiistlinj;    \\y    new    work,    open  for 

poiiitioii  wiiii  snijill  steel  and  iron  works.  Box 
55S,  Conlrael  Reioul,  11!)  Hoard  of  Trade,  Mont- 
real. 15-17 


CONSTRUCTION  ENGINEER,  C  K..  willi 
praetii'al  e.xperienee  in  Factories,  (",);iin  l'".U-\ aUn  s. 
Docks,    Concrete    and    Steel    Work,  hu  a 

re-ponsilde  position.  Bo.x  059,  Conh.ul  Ivicurd, 
111!   Hoard  of  Trade,  Montreal.  in  17 


Toronto,  Ont. 

Factory  Iniilding  owned  l)y  J.  C'ouller, 
W.l  Madi.son  .A.ve.    Loss  about  $6,000. 

Viking,  Alta. 

Flour  mill  owned  by  T>.  W'assoner. 
Loss.  $8,000. 

Vulcan,  Alta. 

Stores,  etc..  owned  by  Irving  Ltd.,  E. 
\V.  Clark  and  G.  Jaques.    Lo.ss  .$25,000 

tr,  S40,0()0. 


Incorporated  Companies 

Admaston  Station,  Ont. 

'i'lie  .\dmaston  Rural  Telephone  Asso- 
ciation, Ltd.,  capital  $2,000,  to  operate 
line  in  Township  of  Admaston, 

Crystal  Beach,  Ont. 

Tlu-  Bison  (.  o.,  Ltd.,  capital  $40,000, 
to  l)iiild  and  operate  amusement  device-, 
mo\  inn  jiicture  theatres,  etc, 

Douglas,  Ont. 

The  Bromley  Teleplione  Co.,  Ltd.. 
capital  $(>,000,  to  operate  in  Township  of 
Bromley. 

Goderich,  Ont. 

The  National  .Shipbuilding  Company, 
capital  $100,000,  to  carry  on  general  ship- 
buildin.i;-  construction,  foundry,  machine 
sho]),  etc, 

London,  Ont. 

The  London  .Smelting  Co.,  Ltd.,  capit- 
al $4."), 000,  to  carry  on  business  of  smelt- 
ers and  refiners  of  metals,  etc. 

Makimik,  Que. 

T.he  Pontiac  Lumber  &  Pulp  Co.,  cap- 
ital $  +  !),00(i,  to  manufacture  pulp,  paper, 

j  etc. 

Niagara  Falls,  Ont. 

The  Standard  Gravel  Company.  I^td,, 
capital,  $40, ()()(),  to  operate  sand  and  -r;-,- 
vel  pits,  carry  general  building  supplies, 
etc. 

Ottawa,  Ont. 

The  Ncpean  Sandstone  Quarries,  Ltd.. 
capital  $,")0.000,  to  carry  on  general  busi- 
ness. 

The  Brick  &  Tile  Supply  Co.,  Ltd.. 
capital  $5,000.  .\.  W.  Hellyer,  32  Cam- 
eron Street,  is  interested. 

Port  Arthur,  Ont. 

The  Hennepin  Mining  Co.,  Ltd.,  cap- 
ital $40,000,  to  conduct  general  mining- 
operations. 

St.  Thomas,  Ont. 

The  Interurban  Motors  Ltd..  capital 
$100,000,  to  manufacttire  automobiles  and 
to  conduct  passenger  and  freight  ser- 
vice, 

Toronto,  Ont. 

Feldspar  Quarries  Ltd.,  capital  $40,- 
000,  to  conduct  general  quarry  business, 
manufacture  plasters,  etc. 

The  C  ommercial  Sewing  Machine  Mfg, 
Co,,  Ltd.,  capital  $250,000,  to  manufac- 
ture sewing  machines,  etc. 

The  Glenn-Clayton  Mining  Co.,  Ltd., 
capital  $1,000,000.  to  conduct  general 
mining  operations. 

The  Bellinger-Porcupine  Mines  Ltd., 
cipital  $2,000,000,  to  engage  in  general 
mining  operations. 

The  Brampton  Dairy  Company.  Ltd,. 
i:!4  .Vrmstrong  .\ve.",  capital"  $40,000. 
Present  buildin.gs  may  be  enlarged  this 
year  and  equipment  improved. 

The  .Signal  Motor  Truck  Company  of 
Canada,  Ltd..  36  Soho  St..  capital  $.')0",000. 
to  manufacture  motor  trucks,  etc.  Com- 
pany may  erect  a  jdant  for  manufactur- 
ing. 


Tenders  for  Pavement 


uii.Ui-.  .,ddre>M-d  to  .lolm  .Morris. Mi. 
V  W.i.i.i-ioek,  On!.,  «ill  lie  i  eceived  up 
,  '..I  Monday,  the  23rd  day  of  April  for 
uu  ...i.^iruetion  of  ahout  4..>Kt  sipiare  yanls  ot 
\v,,),..ltie  Concrete"  Pavement  (Trinidad)  with 
:.me..t  c.ncretc  curb  and  glitter  on  Kiddle  -Stree  . 
\„.l  aU..  for  the  paving  of  the  .same  street  with 
venut.i  .  ..ncrelc.  Plans  and  specifications  may  be 
„en  .md  forms  of  tender  obtained  at  the  City 
K.nKinccr-s  ofilcc.  The  lowest  or  any  tender  not 
tu.c~<i4rily  accepted.  ^     ^  y\l,V 

J.  J.  City  Engineer. 


FOR  SALE 


I  GasoUne  engine,  ti  II, P,.  Ideal  Brantford. 
1  Welch  Scales,  ti  ton.  Wilson  (loronto)  make. 
1  Smart  Turner  Centrifugal  Pump,  ISO  gallons 
.apacily   per   minute.     Fitting   for   two  derrick^. 
All  in  good  order. 

A   S.  WINGER,  Contractor, 
K    K.  1 

J-  ,  -  Ilagersville,  Ont. 


For  Sale,  en  bloc 


Factory  equipped  to  turn  out  large  quantities  of 
Concrete  Sewer  Pipe,  Hollow  Blocks,  Bricks, 
Cornices.  Friezes,  Ornamental  Blocks,  Vases, 
Floor  Roof,  and  Ornamental  Tiles.  Wharf  equip- 
ped with  Electric  Crane  and  lights,  and  a  short 
tramway  with  branches  through  factory  and  yard. 
The  plant  cost  |70,W.lO;  will  be  sold  cheap,  in- 
cluding large  stock  of  aggregates  and  colors. 

The  plan  includes  two  patent  automatic  pipe 
machines,  one  for  pipe  15  in.  to  42  in.  in  diam- 
eter, lengths  41  inches;  and  one  for  pipe  4  in. 
to  12  in  in  diameter,  Ieng,ths  40  in.;  two  men  on 
ear  and  a  mixer  can  turn  out  100  to 

oiM,  cry  ten  hours,  according  to  the  sizes. 

i  lars  apply  to — 

-    C.  FOWLER,  Liquidator, 

Xo.  70  St.  Paul  Street, 
In  Quebec,  Que. 


To  Contractors  and  Others 


•   c  ■  ;jo?ii1'jij  I'J  611  rush  orders 

ilin^  timhcr  from  our  stock  supply  at  Fole- 
•  r,'th  of  Sndbury. 

-TERN  LANDS  DEPARTMENT, 
f  N  R..  TCJRONTO.  7-3» 


Fires 

Aylmer,  Ont. 

Warehouse  owned  l)y  .\.  W.  Pierce. 
Loss  $2.5.000. 

Bothwell,  Ont. 

Mill  and  elevator  owned  by  C.  Clarke 
F.stale.    Loss  $7,000. 

Gait,  Ont. 

The  l^uchanan  Blnck,  nwnid  by  A.  F. 
lUichanan.  Brant  Rd.,  ami  Mccupied  by  .\. 
S.  Shcppard,  bowling  alley,  and  \V.  Dear- 
ling,  picture  framer.    Loss.  $10,000, 

Business  block  on  Main  St.  owned 
by  A.  E.  Buchanan.    Loss  $10,000, 

Hamilton,  Ont. 

School  owned  by  the  Board  of  Ed- 
ucation. Loss  $30,000.  Secretary,  R,  H. 
Foster,  City  Hall, 

Kingston,  Ont. 

Residence  owned  by  Vincent  Fowler. 
Pittsburg  Road.    Loss  $5,000. 

Lanoraie,  Que. 

Church  owned  by  the  parish.  Curate, 
Rev.  G.  k.  Picotte.  T^oss,  $40,000.  Will 
rebuild  immediately. 

Markham,  Ont. 

Wa.gon  shop  owned  by  R.  &  G.  Prin.gle. 
Loss  $.5,000. 

Montreal,  Que. 

Packing  plant  owned  by  the  Ingcr- 
'^oll  Packing  Co..  St.  Paul  St.,  and  the 
premises  of  the  following  also  damaged. 
Continental  Bag  Co.,  Vaillancourt  &  Co.. 
Geo.  McGarry,  K.  A.  Aycr  &  Co.,  and 
Z.  Limoges.  Total  loss  estimated  at 
$200,000. 

Ottawa,  Ont. 

Church  owned  by  the  Italian  Congre- 
;,^alion.    Loss  $3, .500.    Will  rebuild  soon. 

Machine  shop  owned  by  T.  Lawson  & 
Sons,  Wellington  St.  Total  loss,  $8, .500. 
Will  rebuild  at  once. 

StoufTville,  Ont. 

School  owned  by  the  Public  .School 
Board.  Loss  on  building.  $1.5,000.  Sec- 
retary, J.  Urquhart. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  RepresenUtive :— J.  W.  ANDERSON.  7  Bank  Street  Chambers 


I'll  I'.  (ON  IKACr   K  I'.fOR  I) 


Ai)i-il  1 1,  r.nr. 


F.  I  E  V  A  T  E  D 

STEEL  TANKS 

Hemispheriol  and  Segmental  Bottoms 

Manufactured  in  Pilt»buri{h,  Pn. 
Erected  Any^vhere 

Wc  have  special  dcsitins  for  Municipal, 
Railway  anil  Industrial  service 
c'.italonui'  No.  ir>  sent  upon  rciiiicst. 

Pittsburgh-Des  Moines  Steel  Co. 

\i«  N..ik  I  uv.  -l-J  l  IuMcli  Si. 

nil.  !Mr«   t  un  y  IIIiIk 

I  hicatiu.  III.     1:270  l-'irsl  .Nalioiial  r>iinlv  UMg. 
Uallns.  Texas,   Piaeloriaii  Bliln. 
S.tn  1'*! anoisi'o.  Cal.,  Kialtd  I'Idij. 
ll.,\,Mi,,.    I  ul.a    II.-.    \ov;l    .Sc.lia    liaiiU  Hid;;, 

Des  Moines  Bridge  and  Iron  Co. 


I>,-  M..i, 


I  utiU-  Slriil. 


Tenders 
Wanted 


should  be  advertised  for  in  the 
"Tenders  and  For  Sale  De- 
partment" of  the  Contract 
Record  and  Engineering 
Review.  This  paper  is  the 
"Tender  Ad."  medium  of 
Canada  and  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your  plans  for  any 
work  on  which  you  are  invit- 
ing bids,  in  our  offices  at 
Toronto,  Montreal,  Winnipeg 
or  Vancouver. 

Contract  Record 

and  Engineering  Review 
Toronto  Ontario 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 

1551  Granville  Street    -    Vancouver,  B.C. 


"Ideal"  Concrete 
Power  Block  Machinery 

makes  block-making  easy  and 
attractive  and  permits  you  to 
turn  out  high-grade  building 
units  at  low  cost,  such  as  are 
required  by  contractors  and 
builders  in  every  community.  If 
you  are  not  already  equipped 
write  us  for  information;  also  on 
Ornamental  Molds,  Tile  Molds, 
Mixers,  Sand  Screens,  Water- 
proofing, Derricks,  Tools,  etc. 

Ideal    Concrete  Machinery 

Company,  Limited 
WINDSOR  ONTARIO 


''Meaford"  Means  Merit 

That  is,  when  it  is  applied  to  the  line  of 

Wheelbarrows, 

Concrete  Carts,  etc.,  etc., 

which  has  made  the  name  "  Meaford "  famous 
among  contractors  all  over  the  country. 

If  you  are  in  need  of  concrete  wheelbarrows, 
drag  scrapers,  concrete  carts,  wheel  scrapers, 
etc.,  which  will  stand  the  maximum  wear  for 
the  lowest  cost,  you  should  investigate  the 
"Meaford"  line  immediately.  Write  for  cata- 
logue and  prices. 

Meaford  Wheelbarrow  Co.,  Limited 

Meaford  -  Ontario  -  Canada 

SELLING  AGENTS: 

Quebec  and  Maritime  Provinces :  Alexander  Gibb,  1-2  St.  Nicholas 
Building,  St.  Nicholas  Street,  Montreal,  Que. 

Manitoba  and  Alberta :  Bissett  &  Loucks,  Limited,  161  Notre 
Dame  Avenue  East,  Winnipeg,  Man. ;  Bissett  &  Loucks, 
Limited,  604  Agency  Building,  Edmonton,  Alta. 

British  Columbia:  John  Burns,  329  Railway  St.,  Vancouver,  B.C. 


National  Iron  Works 

LIMITED 

Head  Office,  Works  and  Docks— TORONTO 

CAST  IRON  PIPE 

Every  Size  for  Water,  Gas,  Culvert  or  Sewer, 
Carried  in  Stock  at 

MONTREAL  -  TORONTO  -   PORT  ARTHUR 

LAKE  OR  RAIL  SHIPMENTS 


Al.ril  II.  I'.n; 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work, 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 

MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUM  ES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
^  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  AU  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisco 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
~~  for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto   Montreal  Limited       Winnipeg  Calgary 


Jame,s  Thomson,  President. 


J.  G.  Allen,  Vice-President. 


Jamhs  a.  Thom.son,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


>     3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMIILTON,  ONT. 
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\iiril  n.  ion 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  pn'a's  are  rij^ht  and  our  service  good. 

Britneil  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 


"^  '"■"'Hes    '•-^■•-'"'"k;^.  North  2107 


DAKE  CHAIN  HOISTS 


l)ak(.'  cliiiin  and  wire  rope  hoists  liave 
llie  ranious  l)akc  motor  directly  con- 
nected lo  Slandard  chain  block.  They 
can  be  cquii)iK'd  with  hook  or  with  trol- 
ley to  run  on  single  or  two  1  beams. 
Lubrication  is  automatic.  All  parts 
stroUL;-  enough  to  carry  load  twice  rated 
capacity,    .Send  for  catalogue. 

DAKE  ENGINE  CO. 

Grand  Haven  -  Mich.  U.S.A. 

CANADIAN  AGENTS 
Montreal— Mussens.  Limited. 

Toronto  —  A.  R.  Williams  Machinery  Co.,  Limited. 


TO  INVESTORS 


THOSE  WHO,  FROM  TIME  TO  TIME,  HAVE 
FUNDS  REQUIRING  INVESTMENT 
MAY   PURCHASE  AT  PAR 


DOMINION  OF  CANADA  DEBENTURE  STOCK 


IN  SUMS  OF  $500,  OR  ANY  MULTIPLE  THEREOF 


Principal  repayable  Ist  October,  1919. 

Interest  payable  half-yearly,  1st  April  and  1st  October  by 
cheque  (free  of  exchange  at  any  chartered  Bank  in  Canada)  at 
the  rate  of  five  per  cent  per  annum  from  the  date  of  purchase. 

Holders  of  this  stock  will  have  the  privilege  of  surrendering 
at  par  and  accrued  interest,  as  the  equivalent  of  cash,  in  pay- 
ment of  any  allotment  made  under  any  future  war  loan  issue  in 
Canada  other  than  an  issue  of  Treasury  Bills  or  other  like  short 
date  security. 

Proceeds  of  this  stock  are  for  war  purposes  only. 

A  commission  of  one-quarter  of  one  per  cent  will  be  allowed 
to  recognized  bond  and  stock  brokers  on  allotments  made  in 
respect  of  appUcations  for  this  stock  which  bear  their  stamp. 

For  application  forms  apply  to  the  Deputy  MinistCT  of 
Finance,  Ottawa. 


DEPARTMENT  OF  FINANCE,  OTTAWA 
OCTOBER  7th,  1916. 


rocK  I 


Canada  Iron  Foundries,  Limited 


Head  Office 


Mark  Fisher  Buildias 
MONTREAL 


CAST  IRON  FIF^ 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc.,  Castingrs 
of  all  kinds,  Moorinsr  Bollards  for  both  Concrete  and  Wooden  Docks 


April  11.  1017. 
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Mueller  Tapping  Machine 


NOW 


Before  the  opening  of  spring  activities,  examine  your  Tapping 
Machine. 


BE  SURE 


you  have  sufficient  Comb.  Drills,  Reamers  and  Taps,  Screw 
Plugs,  Gaskets,  Saddles,  etc.,  to  cover  your  season's  require- 
ments ;  that  all  parts  are  m  good  workmg  order. 

Our  stock  of  Tools  and  Parts  is  kept  assorted 
as  well  as  conditions  permit  but  delay  in  plac- 
ing orders  may  cause  you  serious  inconvenience 


H.  Mueller  Mfg.  Co.,  Limited 

SARNIA  .....  ONTARIO 


STRUCTURAL  STEEl 


BRIDGES 


We  have  the  org-anization  to  plan 
and  execute  a  steel  construction  to 
give  that  lasting  satisfaction  ex- 
pected from  the  best. 

Write  us  for  an  estimate  on  your 
work. 


MacKinnon,  Holmes  & 

SHERBROOKE, 


We  also  make  Steel  Tanks 
for  all  purposes. 

Company,  Limited 

QUEBEC 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

I  KMENT.  I.IME,  ANP  liUIi  K 

Cement  .Icluncl  in  .Muincl  lots,  S'J.lU  pci  bbl. ; 
»ill>  l>Ji:s.  JL'.-SO;  c»i  lots.  $1.85  on  ihc  track, 
»itli  lAgs  ,  $-2:^. 

Lime -gfey  white  5lic  pet  HH)  ll>s.,  ilelivered 
in  not  less  thai.  1500  lb.  lots.  At  the  ware- 
liotiiir,  white  45c,  grey  ;<9c. 

Brick— No.  I  dry  pressed  reil  brick  $17;  buff. 
$1"  f.o  U.  tlic  job ;  No.  2,  $14 ;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  (or  foundation  work,  $9  on 
the  cars,  delivered  $10;  "Tapestry"  brick,  im- 
ported, $25  to  $35;  local  Uug,  $14;  sand-lime 
brick.  $7.60  f.o.b.  car  at  King  Edward  Siding; 
$0.50  f.o.b.  car  or  wagon  at  plant ;  $8.60  de- 
livered on  job.  Pas-ing  brick.  No.  1,  $18  per 
M.  f.o.b.  West  Toronto;  No.  2,  $14;  paving 
blocks.  No.  1,  $24  per  M. ;  No.  2,  $18.  Sun- 
Tex  face  brick,  $16  to  $20  per  M. ;  Tienison 
interlocking  hollow  tile,  $60  per  M.  Lots 
over  lOO.OOO.  $55. 

Concrete  brick  —  Quotations  (.  o.  b.  Toronto  :  — 
White  $52,  buff  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 
Toronto  prices,  F.  O.  B.  Car: 
Crushed  stone— 2  in.,  $1.40;  1  in.,  $1.55;  H  i"  . 
$1.55;  rubble  stone,  in  car  lots,  $1.25  per  ton, 
f.o.b.  car. 

Sand — fi>r  i-t-nuiit  or  brick  work,  )S5c  per  ton, 
f.o.b.  Toronto. 

Gravel — Pit  run,  95c  iier  ton  f.o.b.  Toronto; 
screened,  $1.05  to  $1.10  per  ton  f.o.b.  To- 
ronto. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices,  delivered. 

Hemlock— 2  x  4  in.  to  2  x  12  in..  12  and  14  ft., 
$29;  10  and  16  ft.,  $31;  18  ft.,  .$32;  No.  1 
hemlock  decking,  1x4  in.,  §27;  1x5  in., 
$30;  1  X  i;  in..  .$32;  No.  2  hemlock  deckins, 
$5  less  than  No.  1. 

Pine — 1  in.  x  4  in.  and  5  in..  $30;  1  in.  x  6  in.  to 
8  in..  $.32;  1  in.  x  10  in.,  $35;  1  in.  x  12  in., 
$36;  2  in  X  4  in.  to  2  in.  x  12  in.,  and  10  ft. 
to  10  ft.  long,  Norway  pine.  $35  to  .?42;  %  x 
6  to  10  in.  pine  shelving,  $45  to  .$48;  %  x  12 
in.  pine  shelving,  $50;  No.  1  pine  flooring, 
$42;  No.  1  spruce  flooring,  $35;  No.  1  pine 
V  or  beaded  sheeting,  $47  ;  No.  2  ditto,  $42 ; 
pine  trim,  4  in.  casing,  $2  per  100  ft.;  5  In. 
ditto.  $2.50;  S  in.  pine  base.  .$3.25;  4  in.  pine 
window  stool.  $2.75. 

Shingles— XXX  B.  C.  shingles.  $4.25;  N.  B.  ex- 
tras. $4.25;  N.  I?,  clears,  $4;  No.  1  pine  lath, 
$6.50;  No.  2  pine  lath,  $0;  No.  1  spruce  lath, 
$5.5<». 

Dimension  timber  (15.  C.  fir)— 10  x  14,  12  x  12, 
12  X  14.  14  x  14,  14  x  16,  $45;  10  x  16.  12  x 
16.  16  X  10.  14  X  18.  18  x  1.8.  20  x  20,  .$46; 
12  X  l.S,  IS  X  20,  $50;  10  x  18,  12  x  20,  14  x 
20,  10  X  20,  $51.  These  prices  apply  to  32  ft. 
lengths;  32  to  .'{5  ft.,  $1  to  $2  per  thousand 
extra;  36  to  40  ft.,  $2  to  $3  per  thousand 
extra. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — .<4.2.0  to  ^(;.()<)  base;  twisted 
and  deformed.  $4.0'»  base. 

Shapes — Over  35  lbs.  per  yd.,  $5.00  per  100  lbs.; 
under  .'J-'i  lbs.  per  yd..  $4.70  per  100  lbs. 

Plates — 12  ins.  and  under,  $6.00  per  100  lbs. ;  over 
12  in«.  and  under  .^«  ins.,  $6.20  per  100  lbs. ; 
.>!  ins.  and  over,  S6.50  per  VK)  lbs.  Tank  and 
boiler  plates — 'A  in.  and  over  and  under  36 
in*.,  ft}.'/):  30  ins.  ami  over,  $0.70.  Gauge 
plates  — Nos.  lf».  12.  14.  $0.40  to  $0.5IJ  per  100 
n>«.  Black  American  bessemer  plates — 28 
gauKC  $6.50  to  $6.7.j  per  100  lbs. 

Flats — 7  in.  wide  and  iirrl'  :    sr,  ri(t  -.-r  100  Dm. 


Extras — 1/lOc  per  lb.  extra  for  cutting  to  leiigtli, 
for  plate  less  than  54  in.  thick,  for  angles 
less  than  5  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  18,  20,  and  24  in. 
beams;  1/lOc  to  J^c  per  lb.  extra  for  all 
Bethlehem  sections. 

Galvanized  iron — li.s  K'IU.i.;c,  .fs.i;."!  Ici  .f^.T.'i. 

Cast-iron  pipe — Standard  prices,  carload  lots, 
f.o.b.  Toronto:  4-in.  $38  per  net  ton;  6-in. 
and  up  to  $37,  with  $1  extra  for  gas  pipe. 

SEWER  PIPE 
Sewer  pipe — Toronto  prices  (wliolcsalr),  with  dis- 
counts as  below,  f.o.b.  facing  I  in.,  3<lc  pei 
ft.;  0  in.,  45c;  S  in.,  70c;  :i  in,,  '.)0c;  10  in., 
$1.05;  12  in.,  $1.35;  15  in.,  .$1.80;  18  In., 
$2-50;  20  in.,  .$3;  22  in.,  .$4;  24  in.,  $4.50. 
Discounts— 4  in.  to  12  in.,  70  per  cent.;  15 
in.  to  18  in.,  05  per  cent. ;  20  in.  to  24  in.,  GO 
per  cent 

Tile  wall  coping — 8  or  9  in.  wall,  50c  per  ft. ;  12 
in.  or  13  in.  wall,  75c  per  ft;  18  in.  wall, 
$1.50  per  ft. ;  carried  in  C,  12,  l.S,  and  24  m. 
lengllis. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $14.80  per  100  lbs. 
Boiled  linseed  oil— in  bbls.,  $1.18  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  bbls.,  $1,15  per  gal.;  red  lead, 
dry,  $15  per  100  lbs. ;  putty  in  bulk,  .$4.50  per 
100  lbs.;   in  100-Ib.   drums,  $4.85;   putty  in 
25   lb.    tins,   $5.25   per   100   lbs.;    steel  sasli 
putty  in  25-lb.  tins,  $5.75  per  100  lbs. ;  tur- 
pentine, in  bbls.,  81c  per  Imp.   gal.,  based 
on  southern  g;auge. 

MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement  —  $2.(iO    sleani    tar    load    lots,  including 

sacks,  less  .5  per  cent,  for  cash. 
Lime — Hydrated,  $16  per  ton;  lump,  $9. 
Brick — No.  1  pressed,  $18;  No.  2  pressed,  $15; 

Manganese  rustic,  $20;  buff  rustic,  $20;  red 

rustic.  No.  1,  $15;  red  rustic.  No.  2,  $13; 

bufr  (smooth),  $21;  buff  (rough),  $20;  plastic 

$12.i5. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 
'      $45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Montreal  (C.  P.  R.  terminals). 

CONCRETE  SEWER  PIPE 
Straight   pipes    (per  foot)  ;   not   reinforced,  8-in. 

26c.;  9-in.  30c.  10-in.  34c;  12  in.  40c;  15-in. 

60c;  18-in.  ,74c.     Reinforced,  18-in.  90c;  21- 

in.  $1;  24-in.  $1.20;  30-in.  $1.60;  36-in.  $2.40; 

42-in.  $3;  48-in.  $4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 
Crushed  Stone— 2  in.,  $1.40;  -K-in,  $1,65;  3^-in., 

$1,75  per  ton,  delivered. 
Sand — .$1,10  per  Ion.  car  load,  (jn  cars. 
Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles — in.  .\  in.  and  up,  $5.00,  I  in, 
X  1  in.  X  in.,  25c  extra;  ?4  x  54 
X  %  in.  50c  extra.  Boiler  plates — %  in. 
thick  and  thicker,  $7.00.  Circular  plates  — 
Flange  quality,  36  in.  dimension  and  over, 
$7..'{3;  under  .%  in.  dimension,  $7.00.  lieams 
and  channels — Under  35  lbs.,  per  yd.,  $5.25; 
35  lbs.  per  yd.  and  over,  $5.00;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$7;  28  gauge,  $0.50  per  100  sq.  feet,  subject 
to  change  without  notice.  Copper  bearing 
sheets — Keystone  black.  28  U.  S.  gauge,  $5.50 
per  100  lbs.  nominal. 

SEWER  PIPE 
.Straight  pipe  (per  foot) — 4  in.,  30c;  C  in.,  45c;  8 
in.  70c;  9  in.,  S5c ;  10  in,,  $1,05;  12  in,,  $1.:!5  ; 
15  in.,  $1.80;  18  in.,  $2,50;  20  in,,  .$3;  22  in,. 
$4;  24  in.,  $4.50;  27  in.,  $6.50;  30  in.,  $7.20. 
Channel  pipe  (4  in.  to  30  in.)  24c,  36c,  56c, 


72c,  84c,  $1.08,  $1.44,  .$2.00,  $2.40,  $3.20, 
$3.60,  $5.20,  $5.75.  One-eighth  bends  (4 
in.  to  30  in.),  $1.20,  $1.80,  $2.80,  $3.C0, 
$4.20,  $5.40,  $7.20,  $10,  $12,  $16,  $18,  $26, 
$28;  1/4,  $1.20,  $1.80,  $3.15,  $4.05,  .$4.75, 
$0.10,  $14.40,  $20,  $24,  $.32,  $3G,  $52,  $57.00. 
Double  collar,  90c,  $1..35,  .$2.10,  $2,55,  .$3.15, 
$4,05,  $5,40;  slant  1  foot  long  side  (4  in,  to 
15  in.),  90c,  $1..35,  $2.10,  $2.55.  $3.15.  $4.05, 
$5.40.  Single  branch  (G  in.  to  9  in.),  3  ft., 
.$2.25,  .$3.50,  $4.25;  2  and  2!<J  ft.  (4  .in.  to  ."lO 
in.),  $l,;i5.  $L80.  .$3.15,  .$3.85,  .$4.75,  $G.10. 
.$8.10,  $11.25,  $13.50,  $18,  $20.25,  $.32,50.  .$30. 
.Single  squares  (4  in.  to  .30  in.)  ditto.  Double 
branch  and  double  square  and  Y  pipe  (4  in.  to 
.■!0  in.),  $1,80,  $2,70,  $4,00.  $6.30.  .$7..35,  $10.80, 
$14.40,  $20,  $24,  $32,  $.36,  $45.50,  $50,40. 
Syphon,  cesspool,  and  buclian  trap  (4  in.  to 
15  in.),  $3,  $4,  $7,  $9,  $10.50,  $18.  Double 
syphon,  running  trap,  and  hand  hole  trap  (4 
in.  to  12  in.),  $3,  $4,  $7,  $9,  $10.50,  $18. 
These  prices  ,are  subject  to  a  discount  of  50 
per  cent,  for  less  than  car  load  lots  delivered, 
and  a  discount  of  from  61  to  66  per  cent,  for 
car  load  lots  f.o.b.  Montreal. 

SUNDRIES 

Hard  wall  plaster — $14  per  ton.  Plaster  of  Pans 
$2.80  per  bbl.,  both  less  5  per  cent,  for  casii. 
Rope — Best  Manilla,  29^2C  basis  per  pound; 
British  Manilla,  25c  basis;  sisal  rope,  24c 
basis;  lath  yarn,  24c.  Boiled  linseed  oil — in 
barrels,  $1.35  per  gal.  of  9  lbs.  Raw  linseed 
oil — in  barrels,  $1.37i/;  per  gal.  nominal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Delivered  in  5-bbl.   lots,  $2.60;   in  car 

load  lots,  $2.20.    Bags  10  cents  extra. 
Lime — Grey,  34  cents  per  bushel ;  white,  32  cents. 

Kelly  Island  lime  $2.10  per  200  lbs. 
Brick — No.   1   dry   pressed,   red  and   buff,  $35; 
common  red  stock,  $25;  common  grey  stock, 
$12;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
?4-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand— for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite — 1}^  and  2-in.,  $2.65;  3^-in.  and 
1-in.,  $2,90;  J^-in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $40; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
.$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in,,  $55;  No.  3,  $45;  No, 
2  red  pine,  4  and  6  in,,  $46;  No,  3,  $40;  No, 
4,  $32;  No.  5,  $24 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16. 
6  X  10,  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  16, 
16  X  16,  14  X  IS,  16  X  18,  18  x  IS,  20  x  20, 
.$40;  6  X  14,  8  x  14,  12  x  IS,  IS  x  20,  $42;  6 
X  16,  6  X  IS,  6  x  20,  S  X  IG,  S  x  IS,  8  x  20, 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

(Continued  on  page  54  ) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Wftr«heu>«  Stock* : 

SYDNEY,  N.  S. 
MONTREAL.  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM.  ONT. 


Sales  Office*  : 

SYDNEY.  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices: 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Protecting  a  Steel  Bridge  Against  Rust  with 

The 

(ement  -  QjN 


Gunite  Over  Wire  Mesh  Applied  Before  l>ection— Worcester  Bridge. 


Made  in  Canada 

There  is  but  one  way 
to  permanently  wea- 
therproof steel  bridge's 
and  towers,  etc.,  and 
that  is  by  covering 
them  with  "Gunite"  ap- 
plied by  the  Cement 
Cun. 

It  is  used  by  the 
largest  railways  in  Can- 
ada and  the  United 
States  for  a  variety  of 
l)urposes. 

The  Cement  Gun  can 
be  purchased  outright 
from  us  and  used  by 
anyone,  as  it  is  not  a 
restricted  article. 


The  Cement  Gun  Company,  Inc.,  Allentown,  Pa. 


A.  R.  ROBERTS, 
727  Traders  Bank  Building,  TORONTO,  ONT. 


l  AYLOR  ENGINEERING  CO., 
Credit  Fonder  Building,  VANCOUVER,  B.  C. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


( ^  onliitiicit  jioin  \id^c  ^_  > 

Pin* — 1-ln.  common,  C  to  10  in.,  $105;  12  in., 

$110;  pine  trim  4'in.  casing,  $3.70  per  100 

ft.  S^i-in.  ditto,  $4.40;  S  in.  pine  base,  $C ; 
10-in..  $7;  4-in.  pine  window  stool,  $7.00. 

Shinslet— No.  1  R.  C.  cedar,  $4;  No.  2.  $3.50; 
No.  1  B.  C.  cedar  dimension,  $6.50;  hand- 
sawn,  $7. 

SIEEL  ANiJ  IRON 

Steel— Round  bars,  $3.35  per  100  lbs. ;  square 
misted,  $4  per  100  lbs.;  channels  and  angles, 
$4.25 ;  beams,  $4 ;  plates,  $5  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  ton. 

SEWER  Pll'E  • 
sewer  Pipe  —Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
16  cents;  6  in.,  18J4  cents;  8  in.,  30  cents; 
a  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  IS  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton ;  Hammer  lirand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 
Paints  and  Oils — White  lead,  ground  in  oil,  $11.50 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  OS 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  95  ' 
cents  per  gal. ;  dry  red  lead,  $10.00  per  100 
lbs. ;  putty  in  bulk,  $3.25  per  bbl. ;  putty  in 
251b.  tins.  $3.75;  turpentine,  in  bbls.,  SO 
cents  per  gal.    Mixed  paint,  ordinary  colors, 


VANCOUVER  PRICES 

C  KM  I'-.N  r,  I.IMK.  .\NI)  lUUC  K 
Cement-  Grey  Portland,  $2.45  per  bbl  f.o.b.  ware- 
house, sacks  e.xtra ;  Keens  cement,  $32  per 
ton,  sacks  extra ;  fine  white,  $7.50  per  bbl.  of 
300  lbs.;  superfine,  white,  $9.50  per  bbl.; 
white  Portland  cement,  $2.45  per  bbl.  of  350 
lbs.,  sacks  10c  extra,  f.o.b.  Voncouver. 
Lime  .fl..")!)  per  bbl.  f.o.b.  wareliouse  or  delivered. 
Brick— Common  red  brick,  $11.50  to.  $13.00  f.o.b. 
warehouse;  $10.50  to  $13.00  in  car  lots  f.o.b. 
Vancouver ;  pressed  red  brick,  $30  f.o.b.  wharf 
Vancouver ;  pressed  buff  brick  $40  at  ware- 
house; $33  in  car  lots;  tapestry  brick,  .$45  at 
warehouse ;  impervious  brick,  $45  f.o.b.  build- 
ings; fire  brick,  $35  in  car  lots,  $40  in  ware- 
house ;  fire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEL 
Sand — Brick  and  plaster  sand  $1.85  per  cu.  yd. 

f.o.b.  bunkers. 
Gravel — $2.00  per  yard  delivered. 
Prices  of  stone  are  still  open. 

LUMBER  (BUILDING  MATERIAL- 
Vancouver  prices  f.o.b.  mills: 

Timber  (B.  C.  fir — all  sizes  up  lo  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  X  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX  B.  C.  sliingles, 
$2.10;  fir  lath,  .$2. 


STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse : 
Steel — (round  and  square  bars)  $3.25  base;  twist- 
ed and  deformed,  $3.25  base;  structural  sec- 
liiHKs,  .$ri.rj(i  to  .$<i. 

Galvanized  iron — 28  gauge,  $9.50  per  100  lbs. 
Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 

$7.10  ,  5,  9  and  10  ft.  slieets,  $7.25  per  square. 

Black  steel  slieets,  24  gauge,  $6.60  per  100 

lbs. 

Steel  angles — .f5  lo  $0  per  100  lbs.,  depending  on 
size,     (luanlity  and  bpecil'ications. 

Steel  channels,  beams — $5.50  to  .$G  per  100  lbs., 
de|)ending  on  size,  quantity  and  .specilications . 

Steel  plates— $G.50  to  $7. 

SEWER  PIPE 

Sewer  pipe — Vancouver  prices  f.o.b.  warehouse: 
4-in.,  12J^c.  per  ft.;  6-in.,  21c  ft.;  8-in.,  30c 
ft.;  10-in.,  40c  ft.;  12-in.,  50c  ft.;  15-in.. 
$L05  ft.;  18-in.,  $1.25  ft;  20-in.,  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15.00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 
Hydrated  lime — $14.00  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 
Finishing  Plaster — $18.00  per  ton,  sacks  extra. 
Welsh  slate— $11.50  to  $12.00_  per  square,  f.o.b. 
Vancouver. 

Rope,  Manilla,  full  coil,  16c  basis;  2nd  grade, 
14^c  basis;  sisal  rope,  1254c  basis. 
PAINTS  AND  OILS 

Mixed  Paint— Per  gal.  $2.75  to  $3.25. 
White  lead  — (  ir.nunl  in  oil,  .$10,911  jier  lUO  11. 
Boiled  linseed  oil — In  bbls.,  $1.40  per  gal.  of  9 
lbs. 

Raw  linseed  oil — In  bbls.,  $1.38  per  gal. ;  red 
lead,  dry,  $14.00  to  $15.00  per  100  Ihs. ; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb. 
tins,  $4.85;  turpentine,  in  bbls,,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 
Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO,  LIMITED 

Works:  Seigneurs  &  William  Sts,.  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating,  Steam  Turbines,  Tanks,  Water  Whdels,  Water 

Works  Plants 


Lachine  Water  Works 

Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 


\|.rll  1  I,  I'.tlT. 
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Built  for  CP. R.Montreal 


CANADIAN 
CHICAGO  BRIDGE  &  IRON  CO. 

Limited 
BRIDGEBURG,  ONTARIO 
Our  Specialty  Is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:— 
Bridgaburg,  Ontario.  130  Janet  Street 

Chicago,  Illinois,  2014  Old  Colony  Bldg. 
New  York,  N.  Y.,  30  Church  Street 

Sbops:— BridaeburB,  Ont. 
Chicago,  111.  (ireenvllle.  Pa. 


CONCRETE  MIXERS 

Four  Sizes.  From  50  yds.  to  200  yds.  capacity  per  day. 
Our  large  size  has  traction  drive. 

We  also  make  Towers  and  Tanks  for  Sprinkler  and 
other  purposes. 

Gas,  Gasoline  and  Oil  Engines,  Stationary  Mounted 
and  Traction. 

The  most  complete  line  on  the  market.  Hoists,  Com- 
bination pumping  and  water  supply  outfits  of  every 
description.    Steel  flag  poles,  etc. 


Our  50  Yard  Mixer 


Send  for 
Catalogue 
if 

interested 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 
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f  Metal  I 

I  Protection  | 

I  In  any  kind  of  metal  con-  | 

I  struction    the   element    of  | 

I  rust  is  such  a  destructive  | 

I  factor  that  the  best  protec-  | 

I  •          tion  obtainable  is  unques-  | 

I  tionably  the  cheapest.  | 

I  CARTER'S  I 

I  Dry  Red  Lead  j 

I  is  the  highest  standard  qua!-  | 

I  ity  and  affords   a   perfect  | 

I  sealing  coat  that  absolutely  | 

I  protects  all  kinds  of  metal  1 

I  from  rust  and  corrosion.  1 

I  We  make  Orange  Dry  Lead  | 

I  and   Litharge  also  Special  | 

I  Dry  Lead  and  Litharge  for  | 

I  Color,  Varnish  and  Rubber  | 

I  Makers.    Oxides  for  Stor-  | 

I  age  Batteries  and  Pottery.  | 

I  All  products  are  wholly  | 

I  Canadian  made,  | 

1  Quotations  sent  upon  request.  | 

I  The  Carter  White  Lead  Co.  | 

I  of  Canada,  Limited  | 

I  91  Delorimier  Avenue  1 

i  Montreal  1 
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"Galvaduct"  and  'aoricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manuiactureri  under  Canadian  and  U,  S.  Letteri  Patent 

Toronto       <  Canada 
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Civil 

Contractors 

Electrical 
Mechanical 

Directory  of 

Engineers 

Special 
Interests 

Chipman  &  Power 

Civil  Eng'ineers 

TORONTO  WINNIPEG 

Willis  Llii|>iiiaii.       Geo.  11.  Power. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
—SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


H.  J.  Griswold, 

Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office   and  Laboratories, 
318   Lagauchetiere  St.   West,  Montreal. 
BRANXH  OFFICES: 
24  Adelaide  Street  East,  Toronto. 
707  Union  Trust  Building,  Winnipeg. 

CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL    SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND  INSPECTION  OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
REPORTS 
•Represented  at  New  York,  Pittsburgh  and 
Chicago;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  land  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 

Head  Office  MONTRFAL 
and  Main   Labor.toriei :    "lUn  1  I^EiAL. 

Branch    Offices   and    Laboratories — 
TORONTO,  WINNIPEG,  EDMONTON, 
VANCOUVER  and   NEW  GLASGOW 


HADDIN  &  MILES 

LIMITED 

(Formerly  The  John  Gait  Engineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 

WINNIPEG     —  CALGARY 


R.  S.  &  W.  S.  LEA 

Conaulting  Engineers 

Waier  Supply  ;  Sewerag-e  and  Drainagfe  ;  Water 
Purification;  Disposal  of  Sewage  and  Refuse  ; 
Water  Power  Developments  and  Power  Plants. 
Reports,  Design;,  Supervision  of  Construction 
New  Birks  Bldg.  Telephone 
MONTREAL,  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  East,  -  TORONTO 


Kobert  W.  Hunt, 
Tlios.  C.  Irving,  Jr. 


Charlei  Warnock, 
Jai.  W.  Moffat, 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories : 
McGill  Buildlnn,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 


T.  A.  Morrison  &  Co.,  ^^^I^ATeaI'' 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Officeand  Worki-63  Etplanade  E,  TORONTO 

Phones— Main  904  and  905 


R  O 

WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


Milton   Hersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected.  » 
Montreal  Winnipeg;  New  York 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


Anglins  Limited 

Contracting  Engineers 

65  Victoria  St.  MONTREAL 


THOMSON  BROS. 

CONTRACTORS 

Established  18S4. 
Masonry    and    all    kinds    of  Reinforced 
('(Hii  iilr  (  (instruction  Work  carried  out. 

Alain  413  Ryrie  I'.Ids.,  Toronto. 

Park.  .^);i8.  Park.  3302  Nights,  Sundays,  and 
Holidavs. 


If  your  client  desires  to  erect  a 

RESIDENCE    or  FACTORY 
in   TORONTO    I   can   arrange   a  FIRST 
MORTGAGE     LOAN     from     $2,000  to 
$100,000. 

Walter  J.  Morris,  Branch  Manaeer 
London   &  Lancashire  Life  Ass'n. 

10  Adelaide  Street  East     -  TORONTO 


DARLING  BROTHERS  LIMITED 

ENGINEERS  &  MANUFACTURERS 

MONTREAL,  CANADA 

Brunt  ln>s:  Ai^ent^: 
Toronto,  Winnipeg        Halifax,  Calgary,  Vancouver 


PUMPS  FOR  ANY  SERVICE    .  STEAM  APPLIANCES  OF  EVERY  KINO 


April  I  1.  I'.iir. 
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The  Maritime  Bridge 

Company,  Limited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


I  Beams 


22—1"  at  8V2  lbs.— 50'  0" 
50—4"  at  Q'A  lbs.— 50'  0" 
20 — I"  at  lO'A  lbs:— 50'  0" 


Flange  Quality  Steel 
Circles 


Bars 


20—  8"  X  14"— SO'  0" 
20—10"  X  i/i"— 30'  0" 
20—10"  X  5/16"— 30'  0" 
10—11"  X  5/16"— 20'  0" 


Tees 


10—36"  X  H" 

7— -18"  X  H" 

1—44"  X  7/16" 

5^8"  X  7/16" 

1—61"  X  7/16" 

1—64"  X  7/16" 

2^8"  X  'A" 


Channels 

61—12"  at  30  lbs.— 10'  1" 
70—15"  at  33  lbs.— 36'  lO'A' 


10—1" 
19-154" 
n—VA" 
7—2" 

10-  25^' 
4—3" 

11—  3 
17—4" 
10—4" 

1-4/2" 

4—5" 

0—5" 


X  1"     X  1/8"— 25'  0' 

X  154"  X  1/4"— 25'  0' 

X  I'A"  X  1/4"— 30'  0' 

X  5/16'— 30'  0' 

X  3/8"— 30'  0' 

X  3/8"— 50'  0 

X  3/8"— 50'  0' 
X  3/8"— 50 


X  2" 
X  25^ 
X  4" 
X  4" 
X  4" 
X  4" 
X  354 
X  3" 
X  4" 


0" 

X  1/2"— 50'  0" 


x7/16"-^0' 
X  1/2"— 50' 


X  1/2"— 50'  0" 


4—2  11/16 
1—2  11/16 
1—4 

2^  1/16 
1—4  1/8 
1-^  1/16 
1-^  1/16 
1—4  1/16 
7—5 
1—5 

1—5  1/16 
1—5  1/16 
3—5 
1—5 


Zees 

X  3  X 
X  3  X 
X  3  1/16  X 
X  3  1/8  X 
X  3  3/16  X 
X  3  1/16  X 
X  3  1/16  X 
X  3 1/16  X 
X  3  1/4  X 
X  3  1/4  X 
X  3  5/16  X 
X  3  5/16  X 
X  3  1/4  X 
XI31/4  X 


3/8  —48'  0 

3/8  —  8'  11 

1/4  —25'  8 

5/16—23'  10 

3/8  —11'  5 

1/2  -^0'  0 

1/2  —41'  9 

1/2  —11'  4 

5/16—60'  0 

5/16—15'  2 

3' 8  —50'  0 
3/8  —44' 
1/2  —50' 
1/2  —14' 


0" 


Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


Trades  and  Labour  Branch 


Department  of 


Public  Works 


W.  A. 


Riddell,  M.A.,  Ph.  D., 
Superintendent 


Findlay  C.  Macdiarmid, 
Minister  of  Public  Works 
and  Highways 

The  Trades  and  Labour  Branch  o£  the  Department  of  Public 
Works  administers  the  following  Statutes; 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP.  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 


The  following  regulations  are  of  importance  to  Contractors: 
BOILER  INSPECTION. 
D.  M.  Medcalf.  Chief  Inspector  of  Boilers. 
The  Steam  Boiler  Act,  Chapter  252.  R.S.O.,  1914,  witli  Amend- 
ments, Chapter  58 — 6,  George  V. 

STEAM  BOILERS. 
All  steam  boilers  constructed  for  use  in  Ontario  must  be  built  from 
designs  which  have  been  approved  and  allotted  a  registration 
number  by  the  Steam  Boiler  Branch. 
Used  boilers,  bought,  sold  or  exchanged,  and  unre.srfstered  boilers 
brought  into  tlie  Province,  must  be  inspected  prior  to  being  put 
into  operation. 

Notice  of  repairs  to  steam  boilers,  stating  the  nature  and  extent  of 
same,  must  be  sent  to  the  Steam  Boiler  Branch,  and  should 
such  repairs  be  considered  extensive  by  the  Chief  Boiler  In- 
spector, the  boilers  will  require  t,o  be  inspected. 

Ill  each  and  every  case  the  inspections  must  be  made  by  Inspectois 
authorized  to  inspect  boilers  under  the  Steam  Boilers  Act.  vvlio 
are  employed  only  by  the  Steam  Boiler  Branch  of  llie  Depart- 
ment of  Public  Works.  Official  certificates,  with  the  maximum 
working  pressure  stated  thereon,  are  issued  to  tlie  owners  of 
the  boilers  so  inspected. 


gV  supplying  our  customers  with  electric  wires  and 
cables  and  cable  accessories  of  the  highest  quality, 
St.-vndard  has  come  to  mean  to  them  real  economy— 
that  is  maximum  durability  at  a  reasonable  price.  Ask 
our  customers  and  then  write  onr  nearest  office  about 
your  requirements. 

Standard   Underground  Cable  Co. 
of  Canada,  Limited 


Montreal,  Que. 


Hamilton,  Ont. 

Winnipeg,  Man. 


Seattle,  Wash. 


STRUCTURAL  STEEL 

and 

BRIDGE  BUILDERS 


Capacity  18,000  Tons. 

We  build  and  erect  all  kinds  of  Structural  Steel  Bridges, 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

McGregor  &  Mclntyre,  Limited 

1139  Shaw  St.  TORONTO,  CAN. 

Telephone  Hillcrest  1614—1615—1616. 


BITUNAMEL 

Unturpaued  for  waterproofing  foundationi  and  pr«v«ot- 
ing  nut  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.y  Varnish  Works 

Montreal  TORONTO  WInnipM 
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Works  at  Walkerville.  Dntario 


I 

i 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


|IMIT£D 


VALVt  HYDRANT  MANUFACTURERS 

WALKERVILLE,  ONT. 


BOOKS 

for  Engineers 
and  Contractors 

'J'lie  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

lirilisli  &  Fnvpien  riuililing  Stones,  by  John  Watson.  Pub- 
lished in  1911  at  tlic  University  Piess,  Cambridge,  Eng- 
land.   4S.3  pages.     I'ricc  TiO  cents. 

('( 111 lifugal  Pumps,  by  K.  L.  Daiigherty.  Publislied  in  1915 
hv  McGraw-Hill  l!ook  Company.  190  pages,  illustrated. 
Price  $2.00. 

Concrete  Construction  for  Rural  Communities,  by  Roy  A. 
Seaton.  Published  in  1916  by  the  McGraw-Hill  Book  Co. 
223  pages,  illustrated;  price  .$2.00. 

Consliiui ic in  rif  Roails  S-  Pavements,  by  T.  R.  Agg,  C.  E. 
Publislicl  in  IDIC.liv  McGraw-Hill  Hook  Company.  4:',2 
pa.ncs,    illnsM  aUtl.      I'l  ire  $:!.00. 

Dams  &  Weirs,  by  W.  G.  liligh.  Published  in  1915  by  tlie 
American  'IVclinical  Society.  20(i  pages,  illustrated.  Price 
$1.50. 

Tli.story  of  liriilge  Engineering,  by  Henry  Crattan  Tyrrell, 
C.E.     4S0  pages,  illustrated.     Price  $5.00. 

Hydraulics,  by  Ernest  H.  Sprague,  with  worked  examples  and 
SO  illvistrations.  Published  by  Scott,  Greenwood  &  Son 
in  1914.     Price  $1.00. 

Irrigation  Practice  and  Engineering  (Volume  One),  by  B.  A. 
Etcheverry.  Published  in  1915  by  McGraw-Hill  Book 
Company.    213  pages,  illustrated.     Price  $2.00. 

Iriigation  Practice  &  Engineering  (Vol.  2),  by  B.  A.  Etche- 
verry. Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.   364  pages,  illustrated.     Price  $3.50. 

Irrigation  Practice  &  Engineering,  Volume  3,  by  B.  A.  Etche- 
verry.   Published  in  1916  by  McGraw-Hill  Book  Company. 

43S  pages,  illustrated.     Price  $4.00. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne.  Pub- 
lished in  1904  by  John  Wiley  &  Sons.  1,116  pages,  illus- 
trated.    Price  $1.50. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company  in 
1914.     143  pages,  illustrated.     Price  $1.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912  by 
Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Some  Considerations  Regarding  Cast  Iron  and  Steel  Pipes,  by 
John  Sharp.  Published  in  1914  by  Longmans,  Green  & 
Company.    142  pages,  illustrated.     Price  $1.50. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E.  Published 
by  Myron  C.  Clark  Publishing  Company  in  1913.  260 
pages,   illustrated.     Price  $2.00. 

Surveying  Manual — A  Manual  of  Field  and  Office  Methods  for 
Use  of  Students  in  Surveying,  by  William  D.  Pence,  C.E., 
and  Milo  S.  Ketchum,  C.E.  Published  in  1915  by  McGraw- 
Hill  Book  Co.     388  pages,  illustrated.     Price  $2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Published  in 
1915  by  McGraw-Hill  Book  Company.  265  pages,  illus- 
trated.    Price  $2.00. 

Water  Power  Engineering,  by  Daniel  W.  Mead,  2nd  edition. 
The  Theory,  Investigation  and.  Development  of  Water 
Powers.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.    843  pages,  illustrated.     Price  $5.00. 

Waterworks  Engineering.  A  Practical  Treatise  on  the  Con- 
struction of  Waterworks  for  the  use  of  Engineers  and 
Students  of  Engineering,  by  Fred.  C.  Uren,  M.  Inst.  C. 
E.  I.  With  numerous  plates  and  186  illustrations.  Pub- 
lished by  Castle  Litho  Limited,  Bristol,  England,  in  1914. 
268  pages.     Poice  $3.00. 

Waterworks  Handbook,  by  Alfred  Douglas  Flinn,  Robert  Spurr 
Weston  and  Clinton  Lathrop  Bogert.  Publislied  in  1916  by 
McGraw  Ilill  Book  Company.  ,S24  pages,  illustrated.  Price 
$6.00. 
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CAST  STONE  BLOCKS 

The  Most  Satisfactory  Building  Material 


Take  advantage  of  this  paying-  manufacturing  business.  Granite    Vcnecr  Facing 

You  can  control  the  cement  block  business  in  your  district  by 
using  our  machinery.  The  Cast  Stone  Block  System  enables 
you  to  cut  down  production  costs ;  gives  you  a  business  pro- 
tected by  Canadian  patents ;  makes  it  possible  for  you  to  in- 
crease your  manufacturing  volume;  opens  new  possibilities  * 
for  a  better  building  material ;  creates  satisfied  customers  and 
starts  you  on  the  road  to  a  new  prosperity  that  will  be  as  per- 
manent as  the  pure  granite  veneered  block  itself.  These  Cast 
Stone  lilocks  are  manufactured  by  the  wet-mix  or  poured  con- 
crete method.  We  give  exclusive  territory  rights  to  make  thi^ 
famous  product.  Send  to-day  for  our  illustrated  catalogue  and 
cnm|)lete  details. 

Cast  Stone  Block  &  Machine  Co.,  Ltd. 


298  Howard  Avenue 


WINDSOR,  ONT. 


Send  50c  for  sample  16 
inch  block:  This  will  give 
you  a  good  idea  of  the 
finished  article  you  can 
manufacture. 


Til  i-    ('(  )X  rUAc  T  RIXORD 


April  11,  lOir, 


If  you  want 


^^^^^ 


WIRE  ROPE 

that  outwears  all  other  makes 
USE 

"DOMINION" 

The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL  TORONTO  WINNIPEG 

Efficient  Equipment 

Enables  the  construction  and 
upkeep  of 

GOOD  ROADS 

—  OUR  — 

Sprinklers,  Flushers,  Sweepers 


ARE  SECOND  TO  NONE 


Horse  and 
Steam 

A 

feature 
of 
the 

"Ransome" 

is  the 
thorough 
mixing 


ROLLERS 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 
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NATIONAL   IRON  WORKS,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


lEvcry  size  of  Cast  Iron  Pipe  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 


Lake  or  Rail  Shipments     MONTREAL,  TORONTO  and  PORT  ARTHUR 


Report  of  Good  Roads  Congress 


THE  CONTRACT  RECORD 


April  IS,  191T 


Make  it 


TheRoadofTo-daij 


W  hy  wait?  W'hy  delay  the  righting  of  this  great  wrong?  Every  poor 
road  in- Canada  directly  affects  the  welfare  of  our  Country — and  every 
individual  Canadian. 

Every  rock  and  rut  in  the  old-style  road  is  a  menace — an  obstacle  to  pro- 
gress. Every  uneven  surface  in  it  represents  waste  of  taxpayers'  road 
money.  Every  bit  of  "rough  going"  in  it  is  a  source  of  so  much  needless 
vvear-and-  tear  upon  motor  cars  and  trucks  and  vehicles  in  general. 


Consider  in  contrast 


Permanent  Highways  of  Concrete 


Our  photographs  show  a  typical,  old-style  road — the  road  of  the  Past — 
and  alongside  it,  a  typical  Concrete  Highway — the  Road  of  the  Future. 
We  say:  "Let's  have  those  Concrete  Highways  to-day — in  the  immediate 
present — not  in  the  dim  and  distant  future." 

"But,"  you  say:  "What  have  1  to  do  with  it?    How  can  I  help?" 

Listen.  The  surest  way  for  us  to  have  the  right  kind  of  roads — not  just 
here  and  there,  but  all  over  Canada — is  for  everyone  to  "boost"  for  them. 

And  yoti  cannot  intelligently  "boost"  for  Concrete  unless  you  have  the 

CANADA  CEMENT 

5  Herald  Building 


facts.  They  are  contained  in  our  Concrete  Road  liooks,  copies  of  which 
will  be  sent  to  you  free  of  all  cliarge  if  you'll  send  a  post  card  to  us. 
asking  for  them. 

We  have  gathered  fact  upon  fact.  Facts  that  account  for  Concrete's 
superiority — facts  to  support  every  claim  for  Concrete — facts  as  to  its 
freedom  from  "ruts"  and  "waves" ;  its  permanence ;  its  low-  maintenance 
cost. 

We'll  have  to  do  some  energetic  boosting  for  Concrete,  if  we  are  to  have  a 
properly-paved  Canada.     Hut  first  let  us  get  the  facts. 
Write  for  tliem,  to 

COMPANY,  LIMITED 

MONTREAL 
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Quality  Maintained 

The  increasing  cost  of  raw  materials  that  enter  into 
the  manufacturing  of  rubber  suppHes  and  the  higher 
cost  of  labor  justify  advances  in  the  prices.  But  our 
policy  has  been,  and  will  continue  to  be,  to  maintain, 
as  long  as  possible,  the  stability  of  prices  to  dealers, 
advancing  just  as  little  as  possible,  considering  the 
cost  of  manufacturing. 

In  no  case  will  quality  or  workmanship  of  Domin- 
ion Rubber  System  products  be  sacrificed  for  the 
sake  of  price.  We  insist  upon  maintaining  fully 
the  quality  of  each  and  every  line  we  manufacture, 
regardless  of  cost.  That  ensures  the  same  genuine 
satisfaction  that  has  always  made  the  Dommion 
Rubber  System  products  so  popular  with  the  trade 
and  consumer  alike  throughout  Canada. 


Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office:  Montreal,  P.  Q. 

Branches  at  Halifax,  St.  John,  Quebec,  Ottawa,  Toronto, 
Hamilton,  Brantford,  London,  Kitchener,  North  Bay,  Fort 
William,  Winnipeg,  Brandon,  Regina,  Saskatoon,  Edmonton, 
Calgary,  Vancouver  and  Victoria. 
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"BEATTY" 

Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 


Work  of  this  kind  calls  for    ependability— "Beatty"  Hoists  furnish  it. 


H.E.  PLANT  1790  St.  Jamee  Street,  Montreal,  Que. 

E.  LEONARD  &  SONS  St.  John,  N.  B. 


-Agkntb- 


ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

KELLY-POWELL  LTD  Mc Arthur  Bldg.  Winnipegr.Mam. 


LONDON  Batch  Mixers 

London  Batch  Mixers  cost  less  because  they  will  run  for  years 
without  repairs  or  breakdowns.  They  produce  more  Concrete, 
they  make  better  Concrete,  and  do  it  in  less  time.  These  features 
mean  clear  profits  to  the  Contractor  instead  of  loss. 
Every  Mixer  Sold  Sells  Ten  More.  Nearly  2,000  now  in  use.  Made 
in  all  sizes  from  l4  yard  to  2^  yard  batch.  Get  prices  now  before 
starting-  on  the  next  job.    Send  for  Catalogue  No.  1. 

SEVENTEEN  LONDON  BATCH  MIXERS  are  used  on  the 
Winni|)eg-  Aqueduct,  the  largest  Con-  I 

Crete  Job  ever  attempted  in  Canada.  \  ard!  Not'dow^ To 

a  Price. 


London  Batch  Mixer 


CHAMPION  HOIST 


Direct  connected.     Xo  loit  power.     Built  very  strong.    A  high- 
grade  hoist  at  a  moderate  price.    VVe  make  a  full  line  of  Hoists,  ^ 
•'iasoline  and  .Steam. 

.'^cnrl  for  Catalogue  No.  23,  stating  requirements. 


Champion  Reversible  Hoist 


LONDON  CONCRETE  MACHINERY  CO.,  LIMITED 

Dept.  7,  LONDON,  ONTARIO 

World's  Largest  Manufacturers  of  Concrete  Machinery 

AGENCIES 

Rene  Talbot.  Quebec,  Que.  The  General  Supply  Company  of  Canada,  Toronto,  Ont. 


R.  R.  Power.  Halifax,  N.S. 

The  Foss  &  Hill  Machinery  Company,  Montreal,  Que 
The  General  Supply  Company  of  Canada,  Ottawa,  Ont. 


The  General  Supply  Company  of  Canada,  Winnipeg,  Man. 
The  B.  C.  Equipment  Company,  Vancouver,  B.C. 
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Wood  Filing  Cabinets 

HORIZONTAL  CONSTRUCTION 

There  tire  Office  Specialty  Filing 
Sections  specially  designed  for 
every  kind  of  busiiu^s  record — 
Letters,  Bills,  In\'(iiccs,  Reports, 
Card  l^ecords.  Cheques,  Docu- 
ments, Maps,  and  Drawings.  File 
"drawers  gi\'e  classified,  compact 
arrangement  for  records. 


Office  Specialty  Steel  Files  are 
designed  to  give  greater  protec- 
tion against  fire  and  extreme  heat. 
If  you  prefer  the  kind  of  a  Cabinet 
that  will  give  longest  service  with 
.security,  choose  Office  Specialty 
STKEl,. 


Correspondence  Files 

_  Ofificc  Specialty  "Upright"  Ver- 
tical Files  are  the  choice  of  thou- 
sands of  Canadian  offices  for  t  heir 
correspondence  filing.  Easy  to 
operate,  refined  in  appearance. 

.■\sk  about  <>iir  new  "800"  liiu'. 


"Modern  Filing- 
Book  on  Office 


—a  Text 
System 


?5 


Get  a  copy  of  "Modern  Filing" — our 
textbook  on  Office  System ;  for  yourself — 
>our  file  clerk — your  office  library;  com- 
plete school  and  office  textbook,  fully 
illustrated.  105  pages.  75  illustrations. 
Price  $1.50. 


OFFICE  SPECIALTY  DIRECT  NAME  SYSTEM 
OF  VERTICAL  FILING 

f)FFicE  Specialty 

Files  and  Systems 

Office  Specialty  make  an  immense  line 
of  Filing  De\  icesand  Systems  comprising 
more  than  3,000  items.  These  Office 
Specialty  Filing  and  Record  Keeping 
Systems  simplify  office  work  in  every 
detail  for  the  Business  and  Professional 
man. 

Outstanding  amongst  the  Office  Special- 
ty products  are  Sectional  Files  in  Wood 
and  Steel,  Record  Safes,  Card  Index 
Systems,  Efficiency  Desks  and  Filing 
System  Supplies.  You'll  be  sure  of  find- 
ing every  filing  requisite  necessary  in 
your  office,  in  the  Office  Specialty  Line. 

Ij  se  t  he  coupon  for  detailed 
information. 


Steel  Filing  Cabinets 

UPRIGHT  CONSTRUCTION 

These  Office  Specialty  Cabinets 
have  reached  the  apex  of  Filing  Cabi- 
net manufacturing  skill.  Some  of 
their  outstanding  features  are  Auto- 
matic Drawer  Latches,  Frictionless 
Drawer  Slides,  Detachable  Ends, 
Sanitary  Base,  Double  Wall  con- 
struction throughout. 


Steel  Record  Safe 

For  protection  of  valuable  records 
against  the  uncertain  dangers  of  fire 
with  extreme  heat,  the  Office  Special- 
ty Record  Safe  gives  exceptional 
service.  Interior  of  Safe  is  of  suitable 
dimensions  to  take  Office  Specialt\' 
Filing  Sections  of.  Wood  or  Steel, 
or  adjustable  Steel  Shelves.  l'"or 
security,  convenience  and  large  capa- 
city of  records  this  safe  is  of  excep- 
tional value. 


MADE  IN  CA.MADA 
and  .sold  exclusively  through  our  own  Stores  and  Travelling  Representatives 

dlFFICE  SPECIALTYMFG.fi>. 


Office  SPEC!  Aixy  i 

NEWMARKET,  CAN.  | 
(or  ne.ircst  Brancli)  | 


Largest  Makers  of  Filing  Devices  in  the  British  Empire 

Home  Office  and  Factories:  NEWMARKET,  Can 

8  FILING  EQUIP.MENT  STORES: 
TORONTO        MONTREAL         OTTAWA  HALIFAX 
WINNIPEG       REGINA      EDMONTON      VANCOUVER  N.ime 


Please  send,  witliouc  obligation, 
particulars  on  Office  Spcci.ilty  Fil- 
ing Cabinets,  Wood  Di  Steel 
Record  S.ife  Q;   Efficiency  Desks  O; 
Card  Record  Desks  O;    Direct  Name 
System  of  Vertical  FilitTK  16  Time 

Savinp  Office  Speci.ilties  Q.    Send  . 
copies  of  "Modern  Filing"  at  i<l  .50  percopy. 


Address 
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Air  ConiprcMois 

(.'■n.    lngci*oll'Kaiii.l   l.'u  ,  LtJ 

Alum 

IHlluiit  l.iiiiilrj 

Alumioium 

Spirlmann  Agencies  Krgd. 

Air  Hoist* 

Canadian  IngcisuU  KaiKl  I  u 
Nuitlictn  Crane  Woiks 

Architectural  Iron  Works 

Canada  Wire  &  lion  Goods  Co. 
McCWegor  &  Mcliityre 

Architectural  Terra  Cotta 

Toronto  Plate  (ilass  liiip"tg.  Co. 

Ash  Hoists 

Gillis  &  Geoglicgan 

Asphalt 

Asphalt  &  Supply  Company 

Auto  Crane* 

Byers  Macliine  Co.,  lolin  F. 

Blast  Hole  DrUls 

Hopkins  &  Co.,  F.  11. 

Blowers  and  Compressors 
Canadian  Blower  and  Forge  Co. 
Can.  IngersoU'Kand  Co.,  l.td. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  ii.  F. 

Boiler* 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Ilenthorn 

McUougall  Caledonian  lion  Wks. 

Mussens  Limited 

Boiler  Inspection 
Trades  and   Labor   Branch,  De- 
partment of  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Brick  Dryers 

Canadian  Jitower  and  Forge  Co. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 

\\'.Itl.vif.-'  Ki..-. 

Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 

Buckets 

Beatty  &  Son*,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 

Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


Casements 

Trussed  Concrete  Steel  Co. 

Cedar 

C.   I.uiuIti   ( 'oimnissiDiier. 

Cement 

Alfred  Koycis,  Limited 
Hritnell  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

Cement  Blocks 

Cast  Stone  l!!ock  &  Macliiiie  (  u. 

Cement  Gun 

C"ement  Gun  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co. 
I'atcrson  Mfg.  Company 

Centrifugal  Pumps 

Boving  Hydraulic  &  Engineering 

Company 
Canadian   Ingersoll  Rand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 
Armstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  &  Macliine  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 

Concrete'  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H, 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Maqhinery  Co. 
Mussens  Limited 
W'cttlaiifcT  -liirjs. 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

Foundation  Company 

Gray  Construction  Co.,  John  V. 

Wells  &  Gray  Limited. 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
lieatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

FJunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll  Rand  Co.,  Ltd. 

Corrugated  Iron 

Pedlar  People  Limited 


Cranes,  Travelling  and  Locomotive 
lioving  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  II. 
Northern  Crane  Works 


Crushed  Stone  and  Granite 

Canada  Crushed  Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Hagersville  Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 


Crushers  (Stone  and  Rock) 

London  Concrete  Machinery  Co. 
Mussens  Limited 

W'cHl.-iufci-  liros. 


Culverts 

Canada  Iron  Ingot  Company 
Pedlar  People 


Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and   Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern   Crane  Works 


Douglas  Fir 

B.  C.  Lumber  Commissioner 


Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 


Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 

Drill  Steel  Sharpeners 

Canadian  Ingersoll  Rand  Co. 

Dump  Cars,  Wheels,  etc. 
Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 
VV'i-lllaiifcr  liros. 


Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  1!.  F. 

Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Pans 

Sturtevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 
Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Light  Systems 
Lister  &  Company,  R.  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Northern  Crane  Works 
TurnbuU   Elevator  Company 

Engines 

Canadian  Blower  and  Forge  Co. 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
Lister  &  Company,  R.  A. 
McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company  • 
Foundation  Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 
Heller  &  Brightly 

« 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Ferro-Concrete  Chimneys 
Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  ^^cIntyre 

Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  8) 


Concrete  Reinforcement  Bars 


Plain  Round  or  Square,  Twisted  Square 


Rail  Carbon  Steel 

Guaranteed  to  conform  to  the  Standard  Specifications  of  American  Society 

for  Testing  Materials 

BARS  BENT  TO  SHAPE  FOR  BEAMS,  STIRRUPS,  Etc. 


New  Harbor  Commissioners  Elevator  No.  1,  Montreal, 
Reinforced  Concrete  Construction, 
Capacity  4,000,000  Bushels. 


J.  S.  Metcalf  Co.,  Ltd. 
Montreal. 

Designers  and  Constructing  Engineers. 


BURLINGTON  STEEL  BARS  were  used  for  Concrete  Reinforcement  in  this  Eleva- 
tor. The  steel  consisted  of  Rounds  and  Square  Twisted  Bars  3/b  in.  up  to  1  ^  in.,  and 
was  made  from  our  high  elastic  Limit  RAIL  CARBON  STEEL. 

PROMPT  SHIPMENT 

Burlington  Steel  Company,  Ltd. 


HAMILTON 


CANADA 
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Ploorini  Materials 

Aimiiioiig  t'oik  Company 

Pu*l  Ecooomlicrt 
Sturlcvanl  Co  ol  Can  ,  l.ld  ,  H  I 

Forcti 

Canadian  Blower  and  Foige  I  u 
Shrldoni  l  imited 

Cat  Bncinca 

Goold.  Sliat>ler  &  Muir  Co. 
l.i»ffr  tc  tompany.  R.  A. 

Caioline  Engines 

Boving  Hydratilit-  &  KDKiiiccriiiK 

Company 
Goold,  Shaplcy  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Ontario  Wind  Engine  &  Pump 

Company 


Class 

Lnxfer  Prism  Company 

Toronto  Plate  Glass  Imp'tg  Co. 


Covernors 

Boving  Hydraulic  &  Engineering 
Company 


Hammer  Drills 

Canadian  IngersolI  Kaml  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Slurtevant  Co.  of  Can..  Ltd.,  B  F 

Heat  Insulating  Materials 
Armstrong  Cork  Company 


Hifih  Pressure  Pipe  Lines 

Piltsburgli  Valve,  Foundry  & 
Construction  Company 

Moists,  Electric 

Xorthern  Crane  Works 

Hoisting  Apparatus 
Uratty  &  Sons.  M. 
Can-idinn  TngersoU  Rand  Co. 
C.illis  &  Geoghegan 
Goold,  Sliaplcy  &  Muir  Co. 
London  Concrete  Machinery  Co. 
^^arsh  i1  ITenthorn 
Mussens  Limited 
Xorthern  Crane  Works 
\V.lll;iu(cr  r.ros. 

Hoisting  Engines 

neatly  &  Sons.  M. 
Hopkins  &  Company,  F.  11. 
Marsh  &  Hcnthorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 


Hydrants 

Canada  Iron  Foundries 
Gartshore-Thompson  Pipe 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 


Co. 


Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielniann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 


Interior  Finish  and  Doors 
Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 

Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 
Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Lubricators 

Lyman  Tube  &  Supply  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 


Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 


Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co. 


Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 


Paints  and  Varnishes 

Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Sptelmann  Agencies  Regd. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  &  Wood) 
Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore'  Thomson  Pipe  Co. 
National  Iron  Works 


Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 


Paints  (Bridge  and  Structural  Iro« 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


BYERS  AUTO-CRANES 

on  excavating  work.    Why  not  also  on  yours  ? 

Car  Unloading  or  Loading  Sand  or  Gravel  Pit  Excavating 

Material  Rehandling  Back  Filling 

Pile-Driving  and  all  classes  of  Derrick  Work. 


Auto-Crane  is  Self-Propelling, 
Two-Way  Traction— One 
Man  Control. 

Write  for  Bulletin  1007. 


F.  H.  Hopkins  Co. 

MONTREAL  TORONTO 

Canadian  Distributors 


STEAM— GASOLINE-ELECTRIC  POWER. 
We  are  also  manufacturers  of  Hoisting  Engines,  Derricks,  etc. 

THE  JOHN  F.  BYERS  MACHINE  COMPANY 

390  Sycamore  St.  RAVENNA,  OHIO,  U.S.A. 


April  1«,  11117 


THE  CONTRACT  RECORD 


INDISPENSABLE  LINKS 

In  the  Successful  Business  Chain 

Throughout  our  entire  organization,  we  recog- 
nize and  adhere  to  the  highest  standards  of 
QUALITY  and  SERVICE.  And  upon  this— in  the 
future  as  in  the  past — the  expansion  and  pros- 
perity of  our  business  depend. 

IN  OUR  iVIILLS  AND  FACTORIES 
IN  OUR  SALES  DEPARTMENTS 

Service 

Believing  QUALITY  and  SERVICE  are  the  indis- 
pensable links  between  producer  and  consumer, 
we  employ  their  combined  strength  to  conserve 
and  complete  our  relationship  with  all  users  of 
Steel  and  Iron  products. 

THE 

STEEL  COMPANY 

OF 

CANADA 

UMITED 

HAMILTON        -        -  MONTREAL 
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PcacUt  (Lead) 

Ainciicaii  1  cad  Pencil  Company 

Pttloralcd  McUls 

Canada  Wiif  4  lion  (....hU  i  >• 

Pile  Driving  Machinery 
Bcaltv  &  Son*,  M. 
Canadian  InjerioU-Rand  Co. 
Hopkins  &  Company,  F.  H. 
Matth  &  Hcnitiorn.  Limited 

Pipe  FitlinKi  and  Flanges 

Pittiburgh   Valve,    Foundiy  & 
Contlmction  Company 

P<p«  Covering  (Cold  and  Steam) 
AimtCrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd..  B.  F. 

Plaster 

Brilnell  &  Company 

Plug  Drillers 

Canadian  IngersoU  Rand  Co. 

Pneumatic  Machinery 

Canadian  Ingersoll-Rand  Co. 

Power  Engines 

BovinR  Hydraulic  &  Enginceting 

Company 
Ingtis  Company,  John 


Pumps  and  Pumping  Machinery 
American  Well  Works 
Heatty  S:  Sons,  M. 
Boving  Hydraulic  &  Engiiiceiing 

l"ompany 
Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Kand  Co'. 
Cook,  A.  D. 
Parling  Bros. 

Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
Mcnougall  Caledonian  lion  Wks. 
Dniario   Wind   Engine    &  Pump 

Company 
Waterous  Engine  Works  Co. 
Woltlaiifci  Bros. 


Quarry  Machinery 

Canadian   Ingersoll-Rand  Co. 
Hopkins  &  Company,  F.  H. 

Railway  Supplies 

Can.  Chicago  ITridge  &  Iron  Co. 
nominion  Iron  &  Wrecking  Co. 
Gartshore,  John  J. 
Hopkins   &   Company,   F.  H. 

Reinforcements,  Concrete  &  Steel 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 

Cliiitdii  Wire  Ckitli  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 

Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Road  Machinery 

Hopkins  &  Company,  F.  H. 
Waterous  Engine  Works  Co. 

Roofing  Material 

Branlford  Roofing  Company 
Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 

Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Scrap  Iron 

Dominion  Iron  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 

Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe_  Co. 
Gartshore  Thomson  Pipe  Co. 
namilton  &  Toronto  Sewer  Pipe 

Company 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National   Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 

Shingles 

B.  C.  Lumber  Commissioner 

Shovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Spruce 

B.  C.  Lumber  Commissioner 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Worke 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
McAvity  &_  Sons,  T. 
Sheldons  Limited 


Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continued  on  page  14) 
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Crushed  Stone  for  Macadam  Roads 


Macadam  Roads 
must  be  built 
of  a 

TOUGH 
STONE 

that  will  cement 
WE  HAVE  IT. 


The  Hagersville  Contracting  Company,  Limited 

HAGERSVILLE,  ONT. 


Bminil:!!!]' . 
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 

V    / 


TSew  Glasgow.NS. 
and  Sr.  Johns, KQ. 


f 

Town  and  City  Sewers 

ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

In  our  salt  glazed  vitrified  sewer  pipe  we  of¥er  the  highest  type  of  sewer  material. 
Pipe  of  our  manufacture  have  been  used  in  practically  every  city  in  Canada.  Highly 
glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some  attractive 
prices.    We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

"Amco"  Segment  Sewers    From  30  to  108  diameter 

Send  fjr  Illustrated  Book  on  "Building  Segment  Sewers" 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :    St.  Johns,  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO  FIRE  CLAY   FACTORY  AT  ST.   JOHNS,    P.  Q. 


IS 


'I'  1 1  !•  CON  T  R  A  C  'J^  R  ]<  CORD 


April  18,  1917 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Linings 
Wall  Copinff 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


Railway  Equipment 
For  Sale 


3 —  lO-wheel  Locomotives,  55  ton. 

1 —  Mogul  Locomotive,  50  ton. 

2:; — Hart  Convertible  40-ton  Ballast  Cars. 
Model  35  Marion  Shovel. 
Model  40  Marion  Shovel. 
Model  61  Marion  Shovel. 

2 —  Davenport  4-wheel  Saddle  Tank  Locomotives, 

14J/2  tons,  3r)-in.  gauge. 
2 — Davenport  4-wheel  Saddle  Tank  Locomotives, 
18^/2  tons,  standard  gauge. 

4-  yard  capacity  Western  Dump  Cars,  36"  Gauge 
6-yard  capacity  K.  &  J.  Dump  Cars,  Standard 

Gauge. 

2— Class  n  CR.  &  L.)  Side  Ballast  Rapid  Unload- 
ers. 

1 — Steel  Underframe  Steam  Derrick  Car. 

Sundry  Flat  and  Box  Cars,  Spreader  Car, 
Track-laying  Car,  Vans,  Light  Hand-derrick  Car. 

The  most  of  this  equipment  has  only  been  in 
use  two  seasons. 

Located  near  Montreal. 

Enquire 

O'BRIEN  &  MARTIN 

704  Shaughnessy  Building 

MONTREAL 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF   CANADA,  LIMITED 

WALKERVILLE,  ONTARIO 

Branch  Ofifices  at 

Montreal      -      Toronto      -  Winnipeg 

Live  Agents  wanted  in  every  town  in  the  country. 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 

General  Offices : 

Transportation  Bldg.,  MONTREAL 

Quebec  St.  John  N.B. 


April  18,  1917 
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Heart  Shape 
Mixers 

Made   in    Canada    by  a 
Canadian  Firm.  Noted  for 
rapid    and  thorough 
mixing    of  Concrete. 
Guaranteed.    Built  to 
a    high    standard  of 
efficiency. 
1917  mod- 
els now  on 
the  market. 

Write  for 

Catalog  B. 


Latest  Improved  Concrete  Machinery 


(Made  in  Canada) 


Crushers,     Rolls,  Brick 
Blocks,    Tile  Machines, 
Mixers,    Screens,  Dump 
Cars,  Pumps, 
etc.      Full  line 
of  Contractors' 
and  Builders' 
Machinery. 


Hoists 

All  sizes 
and  styles 
to  suit 
any  class 
of  work. 


WETTLAUFER  BROS.,  LIMITED 

178  Spadina  Ave.,  TORONTO,  ONT. 

Branches— Montreal,  Halifax,  VancouTer,  Winnipeg 


Construct  Your 


SEWERS 


from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE       -  ONTARIO 

*' Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  adjoinine  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  filling. 


To  Secure 
ECONOMY  and  DURABILITY 


Standard 
20-inch 
Drill 
Press 


The  Canadian  Standard 
20-inch  Drill  Press  can 
be  used  for  the  various 
operations  of  reaming, 
sizing,  centering,  tap- 
ping, etc.,  on  high  ex- 
plosive shells.  It  is  adapted  to  meet  the  severe 
demands  of  shell  manufacturers,  and  is  fulfilling 
all  requirements  for  specialized  work. 

Write  for  full  particulars 

Canadian  Blower  &  Forge  Co. 

KITCHENER,  ONT. 

St.  John,    Montreal,  Toronto,  Winnipeg,  Vancouver 
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SiccI 


>ii   Steel  Company 

Iron  Sc  WrecVinH  t" 
.\  Corupaiiy,  F.  H. 
;'inv  of  Cin  ,  I.td. 


Sttel  Hjr» 

Uurlington  Steel  (.'omp»ny 
tiopkini  &  Conip»ny,  K.  H. 
Steel  Compiny  of  Canada,  I.td 


Sled  Pip« 

Can.  Chicago  Bridge  &  lion  Wks 

Slccl  Plate  Construction 

Walerou*  Engine  Works  Co. 


Stone 

Krilnell  &  Company 
>Iagersville  Contracting  Co. 
Rogers  Sijpply  Company 
Sackville  Freestone  Company 


Structural  Iron  and  Steel 

Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 
Iron  Works 


Surveyors'  Instruments 

TIellfr  A-  Brightly 


Swinging  Gears 

Oake  Engine  Company 

Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  Iron  Co. 
Gould,  Shapley  &  ftluir  Co. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
Mackinnon,   Holmes  &  Co. 
Cintaiio  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 

Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &  Geoghegan 

Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 

Tile  Moulds 

I-ondon  Concrete  Macliinery  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 

Tractors 

Lister  &  Company,  R.  A. 

Turnbuckles 

Canadian  Billings  &  Spencer 
Limited 


Valves 

Canada  Iron  Foundries 
Gartshorc-Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Dunlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Shcldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

TilfiLi  * Wa.unn   ( 'oiii|i;iiiy. 

Water  Ltvel  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson  Mfg.  Company 


Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 

Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest  O  Lite   Company,  Inc. 

Welding  and  Cutting  Plants 
Prest-O-Lite    Company,  Inc. 


Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 


Wheelbarrows 

Meaford   Wheelbarrow    Co.  ■ 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 


Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 

Company 

Wood  Tanks 

Pacific  Coast  fipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


Vitrified  Clay  Pipe 

Will  Serve  You  Best 

It  is  always  Sanitary.  It  is  always  Durable.  It  is 
always  Economical.  What  could  be  more  practical  than 
a  conveyor  embodyino;  these  three  fundamental  neces- 
sities ? 


Our  plant  at 


Hamilton 


1917 
1860 

57 

Years  in  Business 


is  now  running  full  time.  We  have  an  immense  stock 
accumulated  for  spring-  delivery.  Our  shipments  will  be 
prompt  as  usual.  Our  prices  as  low  as  is  consistent  with 
the  times. 

Can  We  Serve  You  ? 

The  Hamilton  &  Toronto  Sewer  Pipe  Co, 

Limited 

HAMILTON  and  TORONTO 


April  iw,  l'J17 
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QUALITY  COUNTS- 

That  is  why  SMITH  MIXERS  are  acknowledged  as  the 
best.    They  cost  a  little  more,  but  are  well  worth  it. 

Hiif  TOPI^Ikiri  I  IHifl'T'r'rv  Montreal     Quebec— Pruncau  &  Co. 

IVII  IWrlM\  I  llVlllhll  WINNIPEG  TORONTO-H.  Turnbull  &  Co. 
ifi^lJlJijlllJ  ijilfli  1  Ui7  VANCOUVER      COBALT -H.  L.  Usborne 


ROCK  CRUSHING  OUTFITS 

FOR  ROAD  BUILDING 

Shipments  from 
Stock 

Jenckes  Rock*  Crushing 
Outfits  are  reliable  all  the 
time.  They  will  stay  on  job 
when  you  most  need  them. 
Crushers  are  constructed 
specially  according  to  our 
time  tested  approved  de- 
sign. We  can  make  ship- 
ments from  stock  on  hand, 
subject  to  previous  sale. 
We  can  also  furnish  from 
stock,  Portable  Boiler  and 
and  Engine  to  operate  our 
Crusher  Outfits. 


The  Jenckes  Machine  Co.,  Ltd. 

Sherbrooke    Montreal    Cobalt    So.  Porcupine    St.  Catharines   Toronto    Vancouver  Nelson 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  i«  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  In  the  market. 
Office-M  451S-M  4516      Re»ldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


WOODEN  PIPE 


Wiic  woiiiid  wood  stave  pipe,  2  in.  to  24  in.  diameter.  Con- 
tinuous  wood   stave   pipe,   any   diameter  required. 

CANADIAN  PIPE  CO.,  LIMITED 

Established  1904  New  Factory  Erected  1910 

K(|uippcd  with  the  most  up-to-date  macliincry.  Every 
niacliinc  driven  by  a  separate  electric  motor.  Satisfaction 
Guaranteed. 

Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


I 


\lirani  Ccnu-nt  l'o««l  c  onipaiiy  ....  .">:.' 
Viiicrican  Lead  Pencil  (  ..mpanv 
American  Well  Work-  •'■i 

\tivHns  Limited  

\  ■  :-ir»>nK  l\>rk  cOmpany  <il 
\~     -t(>»  Maiuilai'turini;  Ci>uii«aii.v  . . 
\>;  ii.ilt  ami  Supply  Company  .")S 
\iilt  \  WilxifK  Company  i'<'> 


Harl.iT.  Frank  ...  '  ' 

r  .\splialt  raviii>4  t.<.ini)aii>  "■ ; 

>  &  Sons,  Ltd.,  M   I 

lUaik  Building  Supply  Company  ...  1!) 

Blair  Company.  B  

Boving  Hydraulic  and  Engineering 

Company   "''J 

Brant  lord  Rooting  Company    6:! 

Britncll  Company.  Ltd  

lUirlinglon  Steel  Company  '( 
Byers  Machine  Company,  J(»iin  F.  . . 


'  .i;..i'la  Cement  Company   ~ 

l  anada  Crushed  Stone  Corporation  11 

C  anada  Ingot  Iron  Company   52 

t  anada  Iron  Foundries.  Ltd   "jS 

C  anada  Wire  and  Iron  Goods  Co.  ..  .57 

C  anadian  Billings  &  Spencer   20 

Canadian  Blower  and  Forge  Co.  ...  1:5 
C  anadian  (  lii.  i  ■  ■  P.ridge  and  Iron 

Compar    o:i 

Canadian   c  • 'ii.-' .iniaiL'l   Rubber  Co.  :> 

*  anadian  Ingersoll-Rand  Conn)any  07 
Canadian    Inspection    and  Testing 

Laboratories   '■)4 

»  anadian  Matlicws   Gravity   C  arrier 

Company  

C  anadian  CJfHce  School  Furniture  Co. 

lian  Pipe  Company,  Ltd   i'> 

lan  Surety  Company   4() 

Company,  Philip  

r  White  Lead  

'  ast  Stone  Block  and  Machine  Co. 

'    •  •  nt  Gun  Company  

■  nan  &  Power  ...                ...  04 

■  n  Wire  Cloth  Co   18 

lits  Company,  Limited   0.3 

A.  D   VI 

'■d  Stone.  Limited  i 


Dake  Engine  Compan>  58 

iJarling  Brothers   64 

iJennis  Wire  and  Iron  Company  ...  54 
I>esMoines  Bridge  and  Iron  Works 

Dillons  Limited   57 

Dominion  Concrete  Company   13 


Dominion    I'ln^ineorin.!.;  anil  In.spec- 

tion  C'onipan\-    04 

DoininTon   Iron  ami  .Steel  Company  01 

Dominion  Iron  ami  W  recking  C"o.  ..  \'i 

Dominiim   I'.iiiil  W'oi-ks  

Dominion  .Sr\\  <  r  ri|)i.'  ('ompany  ...  ^'l 

Dominion  Wire  Rope  ('ompany  ...  O.S 
Dnnlop  'I'ire  ami    Kuhher  Company 

l-'osUT.   W.    L                                 ...  55 

I'  l  inndalion    t  dmpany    19 

(  lan>liore,  John  J   54 

(iartslKjre-Tliomp.son  i'ipe  and  Foun- 
dry Company   51 

Cient  Company  

Chillis  &  Geoghcgan   19 

Cjoold.  Shapley  &  Muir  C"ompany  . .  G;i 
Gray  Constrdclion  Co.,  John  V.  ... 

Iladdin  (K:  Miles   04 

I  la.^ersville  Contracting  Company  ..  10 

llaniilton  &  Toronto  Sewer  Pipe  Co.  14 

Heller  &  Brightly   52 

Hopkins  &  Co.,  F.  H   OS 

Hunt  &  Co..  Robert  VV   04 

ideal  Concrete  Machinery  Com|)any  54 

Inglis  Company,  John   47 

Jcnckes  Machine  (.'omiuiny    15 

Kerr  liingine  Coni|)any,  Lid   00 

l.ca,  K.  S.  &  W.  S   04 

Lifter,  R.  A  

London  Concrete  Machinery  (  o.  ...  4 

London  &  Lancashire  Lile  ln>.  Co.  04 

Luxfer  Prism  Company  

Lyman  Tube  and  Supply  Company.. 

MacKinnon.  Holmes  &  Co  

Manitfjba  Bridge  Works  Company. 

Maritime  Bridge  Works  Company  . .  05 

Marsh  &  Henthorn.  Ltd   51 

.McAvity  &  Sons,  T  

.McDougall  Caledonian  Iron  W'orks 

Cf)nipany   02 

McGregor  &  Mcjntyre   05 

MacLean  Daily  Reports   .")0 

Meaford  Wheell)arrow  Company  . . . 

Miller  &  Co.,  George  M   04 

Milton  Hersey  Company   (i4 

Montgomery  Faultless  Hose  Reel  Co. 


Morrison  &  Co.,  T.  A   04 

Mueller  Mann facturitig  Co.,  H  

Mussens  Limited   15 

National  Iron  Works   1 

Neptune  Meter  Company   51 

N(5ble,  Clarence  W.   'jO 

Nortliern  Crane  Works    59 

Nova  Scf)tia  Steel  and  Coal  Company 

O'Brien  &  Martin   13 

(Jffice  Specialty  Company   5 

'()rni>1)y  Company,  A.  B  

()ntario  Sewer  Pipe  Company   ....  49 

CJntario  Wind  Engine  and  Pump  Co.  51 


Pacific  Coast  Pipe  Company   54 

i^aterson   Manufacturing   Company.  53 

Pedlar  People   

Pittshurgh-DesMoines  Steel  Co.  . . . 

I'ontifex,  Bryan   04 

Power  &  Son  

Quinlan  &  Robertson   59 

l\cid  &  Brown  Structural  Steel  and 

Iron  Works   04 

Rogers  &  Company,  F  

Rogers  Supply  Company  

Sheldons  Limited   57 

.Standard  Clay  Products,  Limited  ..  11 
Standard  Underground  Cable  Com- 

l)an3'  of  Canada   05 

Slark  l\(i]lin--  Mill  Company  

Steel  (,'onipany  of  Canada,  Ltd.  ...  9 
.Sturtevant  Co.  of  Canada,  Ltd.,  B.  F. 

Thomp.son  Brothers   04 

Tiffin  W^agon  Company  

Toch  Bros.  

Toronto   Plate  (ilass  Importing  C^o. 
Trades  and  Labor  Branch  Depart- 
ment of  Public  Works   05 

Trussed  Concrete  Steel  Company  ...  12 
Turnbull  Elevator  Company  

\'ancou\  er  Wood  Pi))e  and  Tank  Co.  5T 

W'aterous  Engine  Works  C  ompany.  20 

W  ells  &  Gray,  Ltd   17 

Wettlaufer  Brothers  .  .  .•   n 

Wynnc^-Rol)erts.  R.    04 


Our  advertisers  represent  the  most  pro^essive  manufacturers  and  dealers.  Make 
your  purchises  of  them.  Give  your  business  to  the  man  who  is  enterprise 
in^  enough  to  spend  money  and  time  to  get  in  touch  with  you. 


April  18,  1917 
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Paper  Shell  Factory,  Peters  Cartridge  Co.,  Kings  Mills,  Ohio 

O ur  Record  with  Peters  Cartridge  Co. 


Nov.  1915. 
Jan.  1916. 
Mar.  1916. 
June  1916. 
Mar.  1917. 
Mar.  1917. 


Paper  Shell  Factory  $195,000.00 

Annealing  Bldg.'   10,000.00 

Power  Plant   150,000.00 

Imhoff  Tank   5,000.00 

Packing  Case  Bldg   175,000.00 

Shot  Tower   lOO.OOO.OO 

Total  value  of  Contracts  $635,000.00 


We  always  try  to  carry  on  each  contract  in  such  a  manner 
as  will  ensure  us  the  next  contract  which  the  owner  may 
have  to  let.   

WELLS  AND  GRAY,  Limited 

ENGINEERS  AND  CONTRACTORS 


Branch  Office : 

Bank  of  Commerce  Bldg. 

Windsor,  Ont. 


Head  Office  : 

247  Confederation  Life  Bldg. 

Toronto,  Ont. 
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Oiivtocv  lijlecirically 
Welded  Wire 


ONE  continuous  stretch  of  positive 
reinforcement.  No  twists,  no 
diagonal  strands.  Lays  flat  and  affords 
a  positive,  even  reinforcement  to  msure 
against  lateral  cracks  from  frost  or  faulty 
subsoil. 

A  real  "backbone"  for  concrete  roads. 
Send  for  Booklet. 


SOLD  BY 

The  Pedlar  People  Limited 

Executive  Offices    OSHAWA,  Canada 

Branches- 
Montreal     Ottawa     Toronto      Winnipea  Vancouver 

Nranijfac'jirefl  h: 
I  ISTON  WIRK  CLOTH  CO  .  CLINION.  Mass 


April  IS,  I'.m; 
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THEfOUHDATIDNCDMMIir' 


LIMITED 
ENGINEERS  CONTRACTORS 


Compare  These  Advantages  with  any 
other  method  of  Ash  Removal — 

Pertinent  reasons  why  this  hoist  is  being 
repeatedly  specified  by  leading  architects 


wUh  Aiiiomniic  Cc\irShHtin^  Brake 
Dovke  and  Silencer 


MADE 
IN 
CANADA 


1.    Patented  Silencer 

iloist  is  provided  with  a  patented  silencer  so 
lliat  it  is  noiseless  in  operation. 

2.    Factor  of  Safety 
No  part  has  a  factor  of  safely  of  less  tlian  eight 
M'^ed  on  ultimate  strengtli  of  material  when  load 
I  500  lbs.  is  raised. 

3.    Working  Test 
Every  hoist  is  subjected  to  a  working  test  be- 
'iie  shipment. 

4.    Automatic  Steady  Pin 
This  patented  device  springs  automatically  into 
place  to  hold  hoistinp;  head  rigid  over  tiatrli  while 
operator   turns   hoisting  handle. 

5.    Bali-Bearings  Under  Hoisting  Head 
Hoisting  head  revolves  on  ball  bearings  to  de- 
iHisit  can  on  sidewalk  without  lifting. 


Band  Inake  is 
wire-woven  brake 


Brake  Lining 

lined  witli  a  special  asliostos 
lining. 


7.    Patented  Gear-Shifting  Device 

Clears  are  automatically  thrown  out  of  nicsli 
ivhcncver  brake  lever  is  used  to  lower  load.  F.mply 
cans  are  rapidly  low'ered  because  nothing  moves 
but  tlie  cable  drum.  The  hoisting  liandle  ilocs 
not.  revolve  when  brake  is  used. 


Write  to  Nearest  Agent  for  Booklet  and  Prices 


GILLIS  &  GEOGHEGAN,  Sherbrooke,  Quebec 


p..  &  .S.  II.    ruOMFSOX  CO., 
LTD.,   Montreal   and  Toronto, 
Agents  for  OueViec  and  Ontario 

illllll 


\VM.  X.  (J'NEIL  CO.,  l/ri)., 

VANf'OUVER, 
Agents    for    liritisli  Colnniliia 

llllllllllllllllllillllllllllllllllllllllllllllllllllllllllllllllllllllllllll^ 


R.  C.  GKANT, 
NEW  GLASGOW, 
Agent    for   tlie   Maritime  Provinces 


Illllll 


W.    I'.  t;K()SK,  m 
Agent  for  Manitoba,  Saskatchewan,  = 
.Mberta,  Winnipeg  S 

lllllllllllllllllllllllllllllllllllllll 
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Standard  Turnbuckles 


Made  in  Canada 
All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 


Limited 

Welland,  Ontario 


WATEROUS 
ROLLERS 


STEAM 
ROAD 


Arc  tlic  choice  of  men  who  have  (li;ne  big  things  in  build- 
ing Canada's  good  roads.  More  than  200  are  in  use. 
They  are  operating  on  all  kinds  of  road  work  under  all 
sorts  of  conditions  and  are  making  good  without  fail. 
Waterous  Rollers  sold  fifteen  years  ago  are  still  giving 
fine  service. 


They  are  built  in  10,  12  and  15  ton  sizes.  -Carry  a 
double  cylinder,  double  crank  engine,  locomotive 
type  high  pressure  boiler,  have  gear.s  cut  from 
the  solid  steel.  Two  speeds  forward  and  reverse 
permit  operation  fast  or  slow  under  full  steam 
pressure. 

Equipment  includes  road  picks,  pulley  for 
rock  crusher  drive,  rear  and  front  clevis. 

If  you  are  going  after  those  road  building 
contracts  this  year  see  that  a  Waterous 
Roller  heads  your  list  of  equipment. 

"A  Canadian  Roller  for  Canadian  Roads" 

The  Waterous  Engine  Works 

Company,  Limited 
BRANTfORD      -  CANADA 


Where 

Waterous 

Rollers  are 

at  Work: 

Montreal 

Quebec 

Ottawa 

Toronto 

Hamilton 

Brantford 

St.  Catharines 

Niagara  Falls 

Gait 

Guelph 

Kitchener 

Waterloo 

Belleville 

Preston 

London 

Winnipeg 

Nelson 

Nanaimo 

Victoria 

Cobalt 

Vancouver 

Halifax 

and  150  others. 

200  in  use 

in  Canada 

April  18,  1917 
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.  i  ESTAiusME©  1886    ^  Ofltario's  Road  Legislation 

r^^— *^ ♦••O^^  I    I  Jy>^yxmmxl       A    RESUME  of  the  road  laws  of  Ontario  is  pre- 

1 1  I  I  ^l^yl,  1^1    m    iil^ii  /\   sented  elsewhere  in  this  issue.    Sixteen  years 

,  %  ^  1  1  1  ^ 'igo,  the  proper  and  important  place  occupied 

^      -  ^  by  the  rural  highway  in  the  development  of 

K'«/\|||pia'pir|A    l?^^Vi^*W"  ^^^^  province  was  recognized  by  the  incorporation  of 

^  Iw fw  advanced  legislation  in  the  provincial  statutes.  Ever 

  since,  as  experience  has  proven  prudent  and  natural 

Published  Each  Wednesday  by  progress  desirable,  this  legislation  has  been  revised 
UTTr^u         \jf      T  rr  A  IVT  T  f\/rT'T'l7r»  re-cast  until  now,  we  believe,  the  provisions  made 

rlUCjrl  L«.  MAGLIlAlNI,  LilMl  1  fc/L)  for  road  development  in  the  province  of  Ontario  are 

HUGH  C.  MacLEAN,  Winnipeg,  President.  surpassed  by  none  elsewhere  in  Canada,  and,  it  can 

THOMAS  S.  YOUNG,  General  Manager.  be  almost  truthfully  said,  in  the  states  on  the  other 

HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO  ^'^^^  ^  ^ 

Telephone  A.  2700   Ontario's  road  laws  recognize  the  principles  of 

local  self-government  which  are  at  the  root  of  our 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  heing,  and  which  place  control  of  our  highways  in 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg.  the  hands  of  the  people  they  serve.   They  further,  how- 

VANCOUVER    -    Tel.  Seymour  2013    -    Winch  Building  ever,  take  cognizance  of  the  Crown's  theoretical  vested 

NEW  YORK  -  Tel.  3108  Beekman  -  1123  Tribune  Building  interests  and  rights,  which  allow  the  province  to  take 
CHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bldg.  any  public  highway  that  may,  in  the  interests  of 

T  ^XTT^^XT  T^>T^  r- , , T  ^hc  provuicc  bc  deemed  advisable.    This  makes  pos- 

LONDON,  ENG.  16  Regent  Street  S.W.  ^-^^^^  ^^e  establishment  of  a  provincial  highway  sys- 

''^  tem  as  provided  for  in  the  very  recent  enactment  pre- 
SUBSCRIPTION  RATES  sented  at  the  last  session  of  legislature  and  which  ex- 
Canada  and  Great  Britain,  $2.00.    U.  S.  and  Foreign,  $3.00.  presses  the  keen  interest  that  government  authorities 

Single  copies  10  cents  are  taking  in  a  problem  of  major  importance. 
 Roads  naturally  divide  themselves  according  to  the 

Authorized  by  the  Postmaster  General  for  Canada,  for  transmission  nature  of  the  traffic  UDOU  them,  and  the  laWS  of  On- 
as  second  class  matter.  .  .  i  ■      u  i  •         •     i-    -  ,      ,  •  • 

Entered  as  second  class  matter  July  18th,  1914,  at  the  Postoffice  at  tano  rCCOgnize  this  by  making  individual  prOVlSlOnS 

Buffalo,  N.  Y.,  under  the  Act  of  Congress  of  March  3,  1879.  ill  regard  to  them.    By  far  the  great  majority  of  roads 

7r~rT.    7~ri  7.  ^e^^e  purely  local  interests.    They  are  the  by-ways  of 

Alphabetical  Index  of  Advertiser.  the  farmers  and  carry  little  more  than  the  traffic 

  created  by  adjoining  farms.    The  responsibility  for 

Vol.  31  April  18,  1917  No.  i6  such  roads  is  attached  to  the  local  municipal  units — 
  the  townships.    The  very  localized  nature  of  these 

Principal  Contents  Paire  ["'"''^  """'''^^  precludes  any  provincial  subsidized  aid, 

„  ..     .  .  ^  3*;  but  to  promote  a  higher  standard  of  workmanship  the 

^  '  "  province  is  willing  to  pay  one-quarter  of  the  salary  of 

St.  Croix  Harbor  Development   344  a  permanent  superintendent. 

Meeting  of  the  Council  of  the  R.  A.  I.  C   344       .  ^arly  legislation  recognized  that  certain  roads  radi- 

ating from  leading  market  towns  became  especially 

Royal  Engineers'  Work  at  the  Front   344  singled  out  to  carry  an  accumulated  traffic  not  neces- 

Progress  of  Good  Roads  in  Manitoba    345  sadly  local  in  character.    To  such  roads,  if  brought 

By  M.  A.  Lyons  under  county  jurisdiction,  the  province  grants  sub- 

What  Good  Roads  Mean  to  B.  C.  Farmers   ...    340  ^^tantial  aid,  40  per  cent,  for  construction  and  20  per 

By  Mr  Vioor  maintenance.    Of  the  thirty-seven  eligible 

p     ,  V  1  .  r^..  "  o,^  counties  in  Ontario,  twenty-five  are  now  performing 

Koad  hxhihits  at  Ottawa  Congress   348  +i  •  .  ^  -.i  i-,      '    ,   .  ,,. 

wolk  undei  tins  scheme,  with  expenditures  totalling 

Canadian  Woods  for  Structural  Timbers   348  $900,000  annually.    If  such  county  roads  can  be  classed 

Fourth  Canadian  and  International  Good  Roads  Con-  a.s  sul,urban  to  cities,  the  latter  can  make  provision  for 

„ress  349  ^  hetter  class  of  construction  by  co-operating  with  the 

Road  Drainage  and  Foundations'   . ' . .'  V.  3.50  ^"""^^^  '"^"^^  receiving  provincial  assistance  to  the  same 

By  Geo.  Hogarth  as  for  a  county  scheme. 

Ontario  Government  Assisting  Road  Work   353 

By  W.  A.  McLean  this  last  session,  legislation  was  presented  which 

Bittnninous  Macadam  Roads   35.5  important  advance  ever  made  for  road 

By  Wm  D  Sohicr  improvement  in  the  province.    The  general  provi- 

,  ,    T>     ,       ,  r,    ^  ^'""-^      t'"''-'^         ^■'^v^  presented  in  the  Contract 

Lcment  Concrete  Roads  anc   Pavements   357  T)f.,.,.,.A       ,..,,-wm,c.  f ^^^^..4.1       r      cc-   ^  , 

Kectncl  at  v.moiis  times  recently,   in  effect,  a  net  work 
iiy  1.  Marry  Jones  leading  highways,  known  as  provincial  highways, 

Correction  of  Alignmenis  and  Grades   359  is  to  be  provided  for,  with  a  government  subsidy  of 

By  A.  Frascr  70  per  cent.  This  increased  aid  is  a  reimbursement 
New  Officers  of  Donnnion  Good  Roads  Association  . . .  3C1  to  the  counties  for  the  more  permanent  and  more  ex- 
Mixer  for  Concrete  Highways                                      .30"  Pensive  type  of  construction  that  will  neces.sarily  have 

-  to  be  used  to  accommodate  the  verv  important  throuo-h 

Mamly  (  onstrnctional   303  traffic.    Res]ionsibilitv  for  these  roads  will  rest  entirelv 
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\\itl>  llic  I'rDviiicial  I  )«.'ii;iiluiciil  ul  I'liMii.  I  li^ltw  :i\ >. 
The  enactors  of  this  hiw  have  had  in  miucl,  aiiKmt; 
other  roa<ls,  a  IcaiUny  trans-provincial  lii^hway  fnnn 
Windsor  to  the  eastern  lionndary,  of  a  l\  l>e  <il  cMii>lruc 
tion  suited  to  tlie  nature  of  tlie  tratVic  llial  will  find 
this  roatl  usahle.  Ihis  road.  toi;etlier  willi  its 
hranches.  ooupHn.n'  with  an  admirable  system  of  county 
hii;li\vays,  will  place  Ontario  in  an  envied  position. 

'I'he  new  Act  makes  further  sti])tdation  fur  an  in- 
creased subsidy  for  roads  desijiuated  as  proxincial 
county  roads,  which  although  not  of  pru\incial  im- 
portance, carry  a  considerable  proporlit)n  ol  through 
trafiic.  These  roads,  to  which  the  province  will  sub- 
scribe f)0  per  cent.,  are  to  be  under  comity  contrnl. 

This  legislation,  as  reviewed  above,  is  cvcdved  uu 
a  logical  basis.  If  road  work  is  to  be  performed  in 
a  satisfactory  manner,  cognizance  must  be  taken  of 
the  varying  nature  of  conditions.  .\  idad  ])r()grani 
that  aims  to  let  roads  develop  themselves  in  u  hap- 
hazard, imsvstematized  was  g^'ls  nnwliLTe,  and  a 
scheme  .that  aims  to  build  ail  roads  that  are  built,  in 
a  $20,000  a  mile  manner  defeats  its  own  purpose.  The 
gravel  road  has  its  place  as  much  as  the  concrete.  Re- 
cr>gnition  of  this  is  taken  in  the  laws  of  the  province 
of  Ontario,  and  in  so  doing,  the  fundamentals  of  pro- 
per road  legislation  are  being  followed.  Jdie  division 
of  the  roads  into  such  classes  as  are  outlined  is  a  step 
in  the  right  direction.  The  experience  of  many  of  the 
states  across  the  line  has  determined  that  this  is  the 
only  proper  basis  for  effective  road  work.  In  pursuing 
this  plan,  Ontario  is  providing  for  a  future  develop- 
ment comparable  to  the  best  that  has  yet  been  done 
anywhere. 


St.  Croix  Harbor  Development 

THE  St.  Stephen,  N.B.,  Board  of  Trade,  have  pub- 
lished a  report  on  the  proposed  St.  Croix  Har- 
bour, prepared  by  Mr.  A.  D.  Swan,  M.  Inst.  C. 
E.,  M.  Inst.  M.  E.,  on  instructions  by  the  fb'ii. 
R.  Rogers.  The  latter  promised  that  a  scheme  should 
be  commenced,  but  the  outbreak  of  war  prevented  this 
as  well  as  other  public  works,  being  proceeded  with. 
This  naturally  caused  disappointment,  although  those 
interested  are.  still  hoping  that  an  early  commence- 
ment will  be  made  with  construction  so  that  a  na- 
tional harbor  can.  be  developed.  The  instructions 
to  Mr.  Swan  were  to  report  on  the  suitability  of  the 
St.  Croix  river  for  a  deep-water  harbor  which  ^yould 
be  open  all  the  year  round  for  the  largest  class  of 
merchant  shii)ping.  He  rejKtrts  that  the  St.  Croix  River 
is  navigable  for  the  largest  class  of  vessels  for  about 
25  miles  in  a  northerly  direction  from  Campobello  Is- 
land and  the  Bay  of  Fundy.  At  its  narrowest  ])art 
between  Deer  Point  and  Dog  Island,  near  Eastport, 
the  river  is  about  2,600  feet  wide,  and  it  has  an  aver- 
age depth  at  low  water  the  whole  way  up  to  Oak 
Point  varying  from  about  40  feet  to  350  feet.  For 
about  eight  miles  of  their  course,  vessels  would  pass 
through  Passamaquoddy  Bay,  which  is  approximately 
about  12  miles  long  by  6  miles  wide,  and  which,  hav- 
ing deep  water,  would  alTord  magnificent  anchorage  if 
desired.  The  river  and  bay  are  at  all  seasons  of  the 
year  free  from  ice,  but  there  is  a  variation  in  the  tide 
of  about  24  feet  between  high  and  low  water.  There 
is  considerable  undeveloped  hydro-electric  power  in 
the  vicinity  of  St.  Stephen.  The  River  St.  Croix  and 
Passamaquoddy  Bay  are  comparatively  well  sheltered 
water,  never  closed  by  ice  and  protected  from  the 


swrll  111"  llic  \]:\\  of  Kundy  b\-  numerous  islands  near 
the  nuuitli.  and  as  there  is  dee])  water  right  close  in 
>liori'  to  the  sides  of  the  river  and  bay,  practical!}^  no 
ih-edging  \\  hate\-er  would  be  necessary  to  form  a  ship- 
])ing  channel.  Leading  lights  for  the  guidance  of 
shi])ping  at  night  would,  of  course,  have  to  be  pro- 
\  ided. 

Oak  Point  Most  Suitable  for  Terminus 

Mr.  .Swan  recommends  that,  because  of  its  geo- 
graphical position  as  being  the  furthest  point  inland 
suitable  for  deep  water  navigation.  Oak  Point,  over- 
looking Oak  Bay,  should  be  selected  as  the  terminus. 
Oak  Bay  is  a  magnificent  site,  reached  by  a  compar- 
atively straight  stretch  of  river  nine  miles  further  in- 
land than  St.  Andrews,  with  ample  room  for  swinging 
and  excellent  accommodation  for  the  construction  of 
terminal  I'acilitics,  in  addition  to  which  there  is  al- 
ready the  town  of  St.  .Stephen  a  short  distance  ofif,  with 
numerous  industries,  moderately  large,  and  rapidly  in- 
creasing ])o]nilation  and  varied  commercial  activities, 
affording  an  absolutely  certain  considerable  amount  of 
traffic  .the  Avhole  year  round  the  moment  accommoda- 
tion is  pi'ovided.  The  land  at  Oak  Point  slopes  gently 
towards  the  river  and  bay  and  is  all  cleared,  and  at 
present  under  grass. 

To  commence  with,  Mr.  .Swan  would  not  recommend 
that  more  than  three  steamship  berths  should  be  pro- 
vided, say  probably  about  1,800  lineal  feet  of  wharf- 
age along  the  shore,  having  40  feet  of  depth  at  low- 
water  ;  this  shore  wharfage  could  be  extended  as  re- 
quired and  ultimatel}^  a  number  of  piers  could  be  con- 
structed projecting  out  from  the  shore  wharves  into 
the  river.  The  cost  of  the  first  part  of  the  scheme 
would  of  necessity  cover  the  railway  connections  for 
the  whole  and  would  also  include  the  lighting  and 
buoying  of  the  river,  etc.  The  cost  of  providing  1,800 
lineal  feet  of  concrete  wharf,  with  sheds,  mechanical 
equi])ment,  lighting  and  railway  connections  and  roads, 
but  n<it  including  the  cost  of  the  site,  was  estimated 
at  the  date  of  the  report  at  about  two  and  a  quarter 
million  dollars. 


Royal  Engineers'  Work  at  the  Front 

At  the  Montreal  meeting  of  the  Canadian  Society  of 
Civil  Engineers,  on  April  5,  moving  pictures  illustra- 
tive of  the  work  of  the  Royal  Engineers  at  the  front 
were  shown.  These  portrayed  the  building  of  pon- 
toon and  other  bridges,  laying  of  wires,  bringing  in 
German  prisoners,  etc.  The  paper  on  the  Halifax 
Ocean  Terminals  by  Mr.  A.  C.  Brown,  resident  engi- 
neer, was  also  illustrated  by  a  large  number  of  mov- 
ing pictures,  lent  by  Messrs.  Foley-  Bros.,  Welsh,  Stew- 
art &  Farquier.  The  pictures  gave  an  excellent  idea 
of  the  various  stages  of  the  work,  and  also  of  the  gen- 
eral scope  of  the  undertaking. 


Meeting  of  the  Council  of  the  R.A.I.C. 

A  meeting  of  the  Council  of  the  Royal  ;\rchitectural 
Institute  of  Canada  will  be  held  at  the  Chateau  Laurier, 
Ottawa,  Out.,  on  Saturday,  the  28th  of  April,  1917,  at 
one  o'clock  p.m.,  for  the  consideration  of  very  import- 
ant matters,  to  decide  wdiere  and  when  the  Tenth  Gen- 
eral Annual  Assembly  will  be  held  this  year,  the  crea- 
tion of  the  R.A.I.C.  Medal,  the  celebration  of  the  tenth 
anniversary,  etc.  It  is  expected  that  every  member  of 
the  ("omicil  will  be  present. 
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Progress  of  Good  Roads  in  Manitoba 

Bright  Prospects  Shown  by  Increasing  Interest  and  Progressive 
Development — Government  in  Sympathy  with  the  Movement 

  By  M.  A.  Lyons*   


THE  "Better  Roads"'  movement  in  Manitoba  is 
de\eli>i)in,o-  a  rapidly-increasini;-  momentum 
from  \  ear  to  year,  and,  were  it  not  for  the  re- 
tardin!^"  forces  occasioned  Ijy  the  war,  this  move- 
ment would  shorth'  attain  such  proportions  as  to  be 
one  of  the  leading-  feature^  of  the  development  of  this 
province.  Every  proi^rc^^ix  c  ratepayer  of  the  country- 
is  beginning-  to  realize  the  ^^reat  advantas^es  of  l)etter 
roads,  not  only  to  the  farming  commm-iity,  but  to  the 
market  towns  and  cities.  At  e\-(  r\  meeting-  held  lor 
the  consideration  of  the  welfare  of  rural  comnumilies 
the  discussion  of  better  roads  holds  a  i)r<iminent  place. 
Interest  in  this  (piestion  is  fostered  and  developed  by 
the  different  organizations  throughout  the  prox'ince — 
such  org'anizations  as  the  Manitol)a  flood  Road--  Asso- 
ciation, Eocal  Good  Roads  Association,  the  L'nion  of 
Municipalities,  and  the  Manitoba  Motor  Ecague. 

The  Government  of  Manitoba  is  heartily  in  sym- 
pathy with  the  "  Better  Roads"  movement,  and,  in  order 
to  aid  the  progress  of  the  construction  of  good  roads, 
have  placed  on  the  statute  Ixjok  the  Good  Roads  .\ct. 
which  act  we  belEnc  to  be  one  of  the  best  and  one  of 
the  most  liberal  passed  l)y  any  government.  This  act 
provides  for  the  creation  of  a  good  roads  board  of  three 
members,  and  of  which  the  highwa\-  con-in-ii^voner  is' 
chairman,  who  have  charge  of  the  administration  of  the 
provisions  of  the  act. 

The  Good  Roads  Act  is  intended  to  apply  to  the 
construction  of  n-iarket  roads,  and  in  its  api:)lication  the 
municii)alities  desiring  assistance  under  this  act  first 
make  application  to  the  (iood  Roads  Pioard  for  assist- 
ance, submitting  a  i^lan  showing  the  roads  which  they 
propose  to  improve.  This  scheme  is  then  exai-nined  by 
an  engineer  from  the  department,  and  an  estimate  of 
cost  and  report  made  to  the  board.  If  this  report  is 
favorable,  and  if  approved  by  the  board,  a  recommen- 
dation for  assistance  is  made  to  the  Lieutenant-Gover- 
nor-in-Council.  If  this  recommendation  is  accepted  by 
the  council,  the  municipality  is  entitled  to  proceed  with 
consitruction  with  the  expectalit)n  of  receiving  aid 
under  the  act. 

All  work  nuist  be  done  under  contract  tmless  the 
approval  of  the  (iood  Roads  I'.oard  is  ol)tained  to  carr}- 
it  out  by  siome  other  method.  All  contracts  are  let  by 
the  municii)alities,  sidjject  to  the  approval  of  the  board, 
and  all  work  is  done  under  the  supervision  of  and  ac- 
cording to  the  plans  and  specifications  of  the  board. 
The  scheme  mav  be  financed  out  of  current  revenue  by 
a  special  tax  or  by  issuing  debentures.  If  done  by  this 
last  method,  the  debenture  debt  is  limited  to  6  per  cent, 
of  the  value  of  the  last  assessment  of  the  municipality, 
and  must  receive  the  approval  of  the  ratepayers.  It  is 
not  necessary  that  the  whole  of  a  munici])ality  come 
under  the  act,  but  any  portion  of  it  may  avail  itself  of 
tlie  provisions  of  the  act. 

Government  assistance  is  gi\en  to  the  extent  of 
one-third  the  cost  of  earth  roads  and  wooden  struc- 
tures and  oue-lialf  the  cost  of  gravel  or  other  bettei" 
class  of  roads  and  "pern-iancnt"  structures,  .\ssistancc 
is  also  gix  en  towards  the  cost  of  constructing  bridges 
not  on  roads  under  the  act,  to  the  extent  of  one-tliird 
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the  cost  of  timber  bridges  costing  not  less  than  $500. 
and  to  the  extent  of  one-half  the  cost  of  "permanei-it" 
l^ridges  costing  not  less  than  $200.  .\11  material  used 
in  the  construction  of  bridges  is  sul^ject  to  careful  in- 
s])ection,  and  the  munici])alities  are  required  to  have  an 
inspector  on  the  work  during  construction. 

The  tyi^e  of  road  most  prevalent  in  Manitoba  is  the 
graded  earth  road,  although,  where  the  material  is 
readily  available,  the  construction  of  gravel  roads  for 
the  main  routes  of  travel  is  rapidly  gaining  favor. 
During  the  year  1916,  under  the  Good  Roads  Act,  104 
miles  of  road  were  constructed,  but  not  gravelled,  and 
73  miles  of  road  were  gravelled.  The  total  earth  roads 
constructed  to  date  under  the  present  act  aggregate 
250  miles,  and  gravel  roads  aggregate  122  miles.  There, 
were  also  constructed  23  miles  of  paven-ieut,  n-iaking  a 
total  of  395  miles. 

While  the  amount  of  construction  actually  carried 
out  has  not  been  very  large,  this  is  due  not  so  much  to 
lack  of  interest  in  the  building  of  good  roads,  but  be- 
cause of  scarcity  of  labor  and  a  hesitancy  on  the  part 
of  municipal  officials  to  expend  any  more  money  oil 
roads  than  is  absolutely  necessar}^  during  this  time  of 
stress.  That  an  ever-increasing  interest  is  taken  in 
good  roads  is  shown  by  the  fact  that  during  the  year 
1916,  821  miles  of  road  were  approved  by  the  Good 
Roads  Board  for  assistance  under  this  act,  making  a 
total  of  1,310  miles  aproved  to  date. 

In  the  matter  of  culverts  and  bridges  the  munici- 
palities are  showing  increasing  interest  in  the  necessity 
and  economy  of  permanent  structures  on  the  main 
roads.  In  the  year  just  passed  79  bridges  were  Iniilt 
under  the  super\-ision  of  the  Good  Roads  15oard,  and  of 
these  45  were  of  concrete  and  11  were  steel  on  perman- 
ent abutments.  In  spite  of  the  high  price  of  material 
and  labor,  the  season  of  1*'17  promises  to  excel  even 
this  splendid  showing.  IMans  have  already  been  made 
for  sixteen  bridges  of  permanent  lypc  and  tenders 
called  for  the  construction  of  six. 

The  A'ear  1917  has  given  promise  already  of  much 
road  building  or  preparation  for  road-building.  .\  ])or- 
tion  of  one  niunicii)ality  has  vested  on  and  carried  a  by- 
law lor  $25,000  for  their  share  of  the  cost,  and  is  now 
calling  for  tenders  for  the  grading  of  37  miles  of  roads. 
Another  municipality  will  shortly  vote  on  a  by-law  for 
raising  $55,000  as  their  share  of  the  cost  of  the  con- 
struction of  27 K>  miles  of  road.  At  least  two  other 
municipalities  are  strongly  considering  the  issuing  of 
debentures,  one  to  construct  about  20O  miles  of  road 
and  the  other  65  miles.  In  addition  to  this,  several 
municipalities  not  hitherto  active  in  this  regard  have 
signified  their  intention  to  construct  a  considerable 
mileage  of  road  from  current  revenue,  and  still  others 
are  n-iaking  encpiiries  in  this  regard. 

Eorward  steps  are  also  being  taken  in  the  importaul 
matter  of  i^oad  u-iaiutenancc.  L-nder  the  (Iood  l\oad> 
Act  the  n-inuicipalit \  is  responsible  for  the  u])keei)  of 
the  roads  constructed  under  the  ac^,  but  the  govern- 
ment contributes  no  assistance__>f»ecifically  to  these 
roads. 

The  nuinicipjilities  u])  to  tlu'  present  lime  lune  not 
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been  well  ori^aiii/ccl  lor  niaiiitcnaiicc.  Road  drai;i;in^ 
was  carried  out  muK-r  the  aiispieos  of  local  i^ood  roads 
associations  bv  the  formation  of  drai^ijinj;-  districts,  in 
which  prizes  were  offered  for  competitive  road  dra^- 
tiiwii.  l-lxcellenl  resnlts  were  obtained  in  the  districts 
thus  formed,  antl  in  1''16  the  Trovincial  iiovernment 
offered  to  pay  the  numicipalities  ip2.50  per  mile  iov  each 
nule  in  these  competitions  which  was  draj^i^ed  continn- 
onsh  for  the  season,  (iovernnient  assistance  to  this 
extent  was  .i;iven  on  .>5S  miles  of  n)ads  dras^i^ed  in  I'HO. 
'I'his  year  the  yovernmenl'  has  olTercd  to  pav  $.\25  for 
each  mile  of  road  proi)erly  dragi^ed  thron^hout  tlic  sea- 
son, whether  in  a  draii'ij'ini;"  competition  or  not.  Tlie 
numicipalities  arc  rccpiired  lo  submit  a  plan  of  the 
roads  which  ihev  propose  to  drag,  to  the  highway  com- 
niis>;ioner  before  the  lirst  of  Mav,  and  nuist  also  make 
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such  monthly  reports  as  to  the  progress  of  the  work  as 
the  highway  commissioner  may  require.  Report  cards, 
forms,  and  record  forms  have  been  prepared  by  the  de- 
])artmenl,  and  these  will  be  supplied  free  to  the  muni- 
cii)alities. 

In  addition  to  this  assistance  of  $3.25,  the  govern- 
ment i)n)vi(les  for  the  services  of  an  organizer,  who  will 
assist  the  municipalities  in  organizing  their  dragging 
systems,  and  also  a  demonstrator  in  the  proper  use  of 
the  split-log  drag. 

A  large  share  t)f  the  credit  for  the  awakening  of  in- 
terest in  road-dragging  must  be  given  to  the  organiza- 
tions before  mentioned  who  have  so  consistently  urged 
the  need  for  proper  maintenance. 

Prospects  for  'better  roads"  in  Manitoba  are  de- 
cidedly bright. 
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What  Good  Roads  Mean  to  B.  C.  Farmers 

Better  Transportation  Facilities  the  Great  Need  of  the 
Province — The  Good  Example  of  Saanich  Municipality 

  By  Mr.  Vigor*   


0 .\  examination  of  the  financial  reports  of  practi- 
callv  all  municipalities  it  will  be  seen  that  the 
largest  proportion  of  expenditure  is  made  for 
public  work,  and  of  this  important  item  it  can 
be  safelv  said  that  approximately  80  per  cent,  is  spent 
for  tile  maintenance  and  building  of  roads,  conse- 
quently the  question  of  good  roads  becomes  one  of 
vital  importance  to  the  ratepayers,  both  directly  and 
indirectlv.  as  will  be  seen  from  the  following  facts  and 
figures : 

I'irst,  we  know  that  most  of  the  British  Columbia 
municipalities  are  mainly  agricultural  communities — 
that  is,  municipalities  in  which  the  main  industry  is, 
and  always  will  be,  the  production  of  products  derived 
from  the  cultivation  of-the  land.  These  may  be  in  the 
form  of  grain,  root  crops,  fruit,  etc.,  or  in  the  form  of 
stock  and  dairy  produce.  Now,  an  agricultural  com- 
munity, to  be  j)rosj)er(fus,  requires  to  stimulate  pro- 
duction, not  onlv  in  a"time  wdien  wheat  is  worth  $1.50 
per  bushel,  but  all  the  time.  The  land  requires  to  be 
worked.  Absentee  owners  do  no  good,  and  in  order  to 
encourage  the  movement  back  to  the  land  the  farm  has 
got  to  be  made  not  only  a  popular  place  to  live  on,  but 
a  place  where  a  man  can  make  money.  There  is  money 
to  be  made  in  farming  the  fertile  valleys  of  British 
Columbia-  and  they  olifer  a  striking  opportunity  to  the 
worker. 

One  of  the  most  valuable  and  attractive  assets  to 
any  farmer  is  transportation — acce.ss  to  markets.  If  a 
man  can  raise  a  bushel  of  wheat  at  a  cost  of  60  cents 
and  it  costs  him  half  a  dollar  to  get  it  to  market,  he  is 
losing  mone\-  every  day  on  such  business ;  whereas,  if 
it  costs  him  only  5  cents  to  get  it  to  market,  he  will  be 
on  the  high  road  to  wealth,  or  at  least  a  competency. 

How  much  motor  and  motor  car  traffic  is  seen  on 
the  side  roads  of  municipalities  in  British  Columbia? 
Whv  do  we  not  have  more?  It  is  because  if*costs  an 
average  of  nearly  eight  times  as  much  to  haul  the  same 
weight  over  one  mile  of  paved  roads,  and  more  than 
lour  times  as  much  as  it  costs  to  haul  it  over  one  rnile 
of  macadam.  Moreover,  a  horse  which  has  no  diffi- 
culty in  hauling  6,000  pounds  over  a  paved  road  would 
have  a  hard  struggle  to  manage  only  800  pounds  over 
a  muddy  earth  road.   These  startling  figures  are  taken 
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from  Canadian  and  United  States  statistics,  calculated 
on  some  2,800  reports.  They  do  not  take  into  consid- 
eration the  times  when  the  roads  are  practically  im- 
|)assable  and  a  farmer  cannot  market  his  crops  at  all. 

It  is  a  fact  that  at  the  present  time  and  under  pres- 
ent conditions  thousands  of  tons  of  butter  are  being 
brought  halfway  round  the  world  and  marketed  at  our 
very  doorsteps  at  a  greater  profit  to  the  producer  than 
local  farmers  can  make,  because  of  transportation 
drawbacks. 

It  may  be  said  that  it  is  onl)'  theory  and  imagina- 
tion to  state  that  bad  roads  are  the  main  reasons  for 
such  a  state  of  affairs,  but  it  is  nothing  of  the  sort,  for 
there  are  municipalities  that  are  alive  to  the  great 
value  of  such  improvements,  and  it  is  not  necessar}'  to 
look  far  away  for  such  examples. 

On  December  28,  1915,  the  County  of  Snohomish, 
in  the  State  of  Washington,  voted  a  bond  issue  for 
$1,800,000  for  the  imiM-ovement  of  their  county^  roads 
with  hard  surface,  which  work  has  been  practically 
completed.  Then  the  State  of  Oregon  last  year  paved 
some  seventy  miles  of  roadway  in  the  County  of  Mult- 
nomah, and  are  preparing  this  year  to  vote  a  further 
sum  for  the  improvement  of  their  roads  and  highways. 
Closer  at  home,  we  have  the  Municipality  of  Saanich, 
on  Vancouver  Island,  and  we  will  give  a  little  attention 
to  their  case.  Five  years  ago  this  district,  which  is 
located  just  outside  of  Victoria,  a^'^is  in  the  so-called 
happy  position  of  having  no  bonded  indebtedness  and 
no  improvements  whatsoever.  The  council  of  this 
municipality  is  composed  of  as  hard-headed  a  crowd  of 
Scotchmen  as  there  are  in  this  country,  careful  and  ex- 
tra conservative,  and  they  gloated  over  their  financial 
position.  Their  total  assessment  was  then  aboui; 
$8,000,000.  What  is  their  condition  to-day?  They 
have  a  bonded  indebtedness  of  some  $900,000,  and 
more  than  half  of  that  amount  was  used  for  the  paving 
of  their  roadways.  Now  their  total  assessment  is  over 
$20,000,000,  this  increase  being  a  potential  profit  to 
every  property-owner. 

Accurate  estimates  of  last  year's  crop  of  strawber- 
ries in  Saanich  place  the  total  at  over  $75,000,  with  a 
quarter  of  a  million  dollars'  worth  of  other  small  fruits. 
Much  of  this  fruit  was  collected  and  delivered  at  the 
wharf  in  Victoria  by  motor  trucks  at  a  lower  cost  for 
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handling  than  has  ever  been  thought  possible  in  Brit- 
ish Cohimbia,  and  this  year,  as  the  result  of  more  good 
roads  being  completed,  it  is  most  likely  the  whole  crop 
will  be  so  handled.  The  fruit  growers  have  got  down 
to  brass  tacks,  and  they  certainy  do  not  fear  compe- 
tition from  the  States  or  an v where  else — they  provide 
means  to  meet  any  and  all  competitors. 

As  a  result  of  the  building  of  good  roads  there  has 
been  a  very  material  increase  in  population,  and  as  a 
direct  consequence  one  party  has  invested  some 
$300,000  in  a  palatial  hotel  located  some  twelve  miles 
from  Victoria,  although  the  roads  will  not  be  com- 
pleted to  his  place  for  some  months  yet.  See  what 
great  possibilities  there  are  for  the  District  of  Chilli- 
wack,  Eraser  Valley,  if  the  same  policy  is  adopted ! 
Land  values,  as  we  know,  are  made  up  of  several  items, 
and  the  accessibility  to  markets  is  certainly  not  the 
least.  It  is  a  fact  that  rents  as  high  as  $60  per  acre  are 
being  paid  for  land  on  Lulu  Island,  and  the  principal 
reason  for  such  figures  being  obtainable  is  a  paved 
road  connection  witji  the  city  of  Vancouver,  which  per- 
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mits  of  transpdrtation  being  possible  other  than  by  the 
British  Columbia  Electric  Railway. 

Secondly,  we  will  consider  the  question  of  the  co.sl 
of  good  roads  as  compared  with  the  maintenance  of 
ordinary  roads  in  their  present  condition ;  also  the 
financial  side  of  this  very  important  good  roads  ques- 
tion. 

When  the  question  comes  up  regarding  the  expen- 
diture which  has  to  be  made  for  the  permanent  im- 
provement of  roadways,  for  instance,  where  the  indi- 
vidual rate])ayer  of  a  municipality  can  see  no  imme- 
diate return  for  money  expended  for  such  public  im- 
provement, he  feels  like  opposing  a  good  roads  cam- 
l>aign,  especially  when  "such  sums  as  $75,000  to 
$150,000,  or  even  more,  are  mentioned  as  the  probable 
cost  of  the  said  improvement,  lie  probably  is  stag- 
gered by  the  size  of  the  figures. 

However,  let  us  consider  the  matter  of  cost  and  in- 
direct return  to  the  property-owner.  Allow  that  a 
municipality  i.s  considering  the  improvement  of  its 
leading  roads  with  hard  surface  of  the  very  best  kind 
ol)tainable,  and  which  can  be  rightfully  expected  to  last 
for  many  years' to  come.  Such  roads  will,  of  course, 
cost  more  in  the  first  place  than  the  ordinary  macadam 
roads.  Let  one  illustrate.  If  a  solid  steel  and  concrete 
building  costs  you  $10,000  and  a  wooden  one,  identi- 


cally the  same  style  and  size,  will  cost  only  $3,000,  but 
will  require  $1,500  to  be  spent  on  repairs  annually,  it 
does  not  require  much  calculation  to  show  that  the 
$10,000  building  will  be  far  cheaper  in  the  long  run. 
So  it  is  with  the  good  roads  question  in  all  municipali- 
ties. 

We  will  say  that  your  taxable  assessment  is  about 
$4,000,000.  Now,  allowing  that  your  municipality  were 
to  decide  to  expend,  say,  $100,000  for  the  hard  surfac- 
ing of  some  of  your  trunk  roads,  say  from  16  to  18  feet 
in  width,  it  could  be  estimated  that  this  amount  of 
money  would  pay  for  approximately  about  five  miles 
of  roadway.  To  Mr.  Earmer  this  seems  like  a  lot  of 
money,  and  if  he  has  a  farm  which  is  assessed  at,  say, 
$1,000,  he  may  not  see  how  the  proposed  road  improve- 
ment would  benefit  him.  However,  the  following  fig- 
ures should  interest  him  : 

We  shall  arbitrarily  fix  a  maturity  of  twenty  years 
in  which  to  pay  for  this  five  miles  of  road  and  make  the 
rate  of  interest,  say,  6  per  cent.,  though  undoubtedly 
the  improvement  will  last  a  much  greater  length  of 
time  than  the  term  stated.  On  calculations  based  upon 
the  sale  of  municipal  bonds,  which  would  be  issued  for 
the  payment  of  this  improvement,  and  sold  at  a  good 
marketable  figure,  we  find  that  Mr.  Earmer  would  have 
to  pay  about  $1.50  per  year  on  his  assessment  of  $1,000 
for  the  privilege  of  having  five  miles  of  highly  im- 
proved rooadway,  which  will  add  considerably  to  the 
value  of  his  property  and  at  the  same  time  enal:)le  him 
to  get  his  produce  into  market  over  such  roads  at  a 
cost  of  9  cents  per  ton  per  mile,  in  place  of  from  40  to 
50  cents  per  ton  per  mile  that  it  now  costs  him.  He 
will  thus  save  a  sum  sufficient  to  pay  his  entire  annual 
tax  for  the  construction  of  the  five  miles  of  roadway 
every  time  he  hauls  a  ton  of  produce  over  it. 

Then,  when  we  figure  out  this  matter  from  the 
standpoint  of  the  municipality  as  a  whole,  we  find  still 
more  advantage  in  putting  down  a  first-class  roadway. 
A  government  road  inspector  of  this  province  esti- 
mates the  annual  cost  of  lu^keep  of  an  ordinary  mac- 
adam roadway  at  from  $1,500  to  $2,000  per  mile.  Per- 
haps some  particular  municipality  can,  for  various 
reasons,  do  it  for  less,  but  we  shall  base  our  calcula- 
tions on  an  average  estimate  of  annual  upkeep  cost  of 
$2,000  per  mile.  This  means,'  of  course,  to  keep  the 
macadam  road  in  first-class  shape,  so  that  all  kinds  of 
traffic  may  pass  over  it  without  absolutely  and  com- 
pletely destroying  it.  So  it  is  seen  that  tlie  cost  upkeep 
for  five  miles  of  roadway  at  this  rate  would  be  $10,000 
each  year,  and  then,  when  this  amount  is  spent,  it  re- 
quires the  same  amount  each  year  afterwards,  and  still 
you  have  no  permanent  roadway. 

The  amount-of  interest  and  sinking-  funds  to  be  set 
aside  each  year  on  a  bond  isue  vi  $100,(XX)  for  twenty 
years,  at  6  per  cent,  interest,  would  be  about  $8,150, 
and  the  difference  between  this  amount  and  $10,000 
which  we  stated  would  have  to  be  spent  for  mainten- 
ance, is  $1,750  saved  each  year,  and  for  a  period  of 
twenty  years  it  can  be  easily  seen  that  the  amount 
saved  would  total  enough  to  pay  for  the  hard  surfacing 
of  over  another  mile  of  roadway.  Also,  in  addition  to 
the  above  saving,  the  main  feature  would  be  that  there 
would  be  no  upkeep  on  the  paved  roadway  for  a  period 
of  five  years,  as  this  would  l)e  guaranteed  and  main- 
tained by  all  road  builders  under  either  a  cash  or  a 
fidelity  company  bond,  and  then  at  the  end  of  the 
twenty  years  the  municipality  has  a  perfectly  good 
paved  roadway  in  place  of  the  same  old  macadam  road, 
which  would  require  the  same  continual  maintenance 
each  and  every  year. 

In  such  undertakings   as   road    improvenuMit  the 
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1.  aiKulian  inuiiicipalitifs  aio  Ii\'i|ikiii1\  aided  In  >nnu' 
extent  bv  the  yiAcninu'iits  nf  iIk-  piMxiiu-c.  and  llu' 
yi>\ t-mtncnt  »i  lliis  pmviiu-o  is  propan'd  tn  do  iln  laii 
tluuy  aloiij;  tliesc  iim-s.  hiil  it  ix-ipiiros  llu  iiiiliala  o  i;' 
thf  district  or  mimicipalilx  u  isliiiii^  to  undertake  -iioh 
put>lie  improvenunt. 


Road  Exhibits  at  Ottawa 
Congress 

1.\  piiiiil  ><l  iiuiui)er>  the  cxliiinls  of  road  machinery, 
supplies,  etc.,  were  not  as  larj^c  as  those  last  year, 
due.  in  a  measure,  to  the  difliculty  of  transporta- 
tion consequent  on  railroad  embars^dcs.    Mis  Ex- 
cellency the  Governor  General,  prior  to  o])enins4  the 
C'on«rress,  inspected  the  various  exhibits,  mider  the 
i;uidancc  of  Mr.  Duchastel.  . 

Canada  Cement  Co.,  Ltd..  Montreal.  —.\s  usual,  tliis 
coni|>any  had  a  lary'e  s])ace.  and  exhibited  this  year,  in 
conjunction  with  the  Trussed  Concrete  Steel  Co.  of 
Canada,  Limited,  \\'alkcrville,  the  United  States  Steel 
IVoducts.  Montreal,  and  T.  S.  Kirby  &  Co.,  Ottawa. 
The  exhibit  comj)rised  sami)les  of  road  materials,  and 
a  model  of  a  road  showing  the  construction  and  method 
of  placinj;  reinforcement.  There  were  two  types  of 
joints,  one  being-  an  armour  joint  made  1)\  the  Trussed 
(."oncrete  Steel  Co.  of  Canada,  and  the  otiier  of  bitum- 
inous material.  The  armour  ]jlates  were  shown  with 
the  installing  device  furnished  by  the  manufacturers. 
The  two  types  of  reinforcement  were  expanded  metal 
])roduced  by  the  Tru.ssed  Concrete  Steel  Co.,  and  tri- 
angular mesh  made  by  the  U.  S.  Steel  Products,  which 
concern  also  had  on  view  pictures  of  roads,  illustra- 
tions showing  the  use  of  the  mesh  in  the  construction 
of  sewers,  bridges,  silos,  etc.  T.  S.  Kirby  &  Co.,  as 
representatives  of  the  Federal  .Stone  and  Su])ply  Co., 
exhibited  samples  of  crushed  and  other  stone,  blocks, 
etc. 

Paterson  Manufacturing  Company,  Ltd.,  Montreal 
and  Ottawa. — A  large  number  of  illuminated  views  of 
highways  were  on  view,  together  with  samples  of  the 
well-known  Tarvia  products,  Barrett's  j)aving  ])itch, 
binders,  etc. 

.Sawyer-Massey  Comjjauy,  Ltd.,  ^^amilton. — Photos 
of  tractors,  road  rollers,  graders  and  levellers,  with 
literature  explanatory  of  the  machines. 

Canadian  Fairbanks-Morse  Company,  Limited, 
Montreal. — This  company  occupied  the  largest  amount 
of  space  in  the  exhiljition.  The  machinery  included 
Case  road  rollers  and  tractors  for  road  making,  and 
Case  kerosene  tractors  and  ploughs  for  farming,  also 
oil  machinery,  the  products  of  the  Dominion  Road  Ma- 
chinery Co.,  for  making  macadam  roads  under  the 
I)enetration  method.  The  Fairbanks  Company  also 
had  on  view  a  Wettlaufcr  street  paving  mixer  of  a 
cajjacity  of  15  cubic  feet  ])er  batch,  with  boom  and 
bitcket. 

Imf)erial  Oil  CV)mpany.  Ltd.,  Toronto. — Sam])les  of 
j)aving  asphalts,  penetration  asphalt  oils,  as])halt 
-shingles  for  roofing. 

r,eneral  Supply  Company  of  Canada. — Two  street 
rtushers,  manufactured  by  the  C.  H.  Vhass  Co.,  Nev,' 
York,  were 'shown  by  the  first  named  concern. 

Warren  Bituminous  Paving  Co.,  Toronto. — Several 
-()f'-iinen-  of  t ,;i if-nicnt   were  on   view.     These  in- 


ehided  iiilulithic,  Warrenite  and  Hitustone,  together 
with  bilulithic  for  resurfacing  old  macadam  and  resur- 
facing old  brick  streets,  besides  bitulithic  on  bitumin- 
ous ;nul  concrete  bases. 

I'ldx  ince  of  Ontario. — Some  very  interesting  mod- 
els of  \arious  roads  were  loaned  by  the  province. 
These  illustrated  methods  of  construction  and  of  ma- 
leri.'ds  emphjyed. 

Connnission  of  Conservation,  Town  Planning  De- 
l)artnient,  Ottawa. — This  section  comprised  a  series  of 
photos  and  plans  of  garden  sites  in  Great  Britain,  Can- 
ada, France,  Australia,  and  Sweden.  There  was  also 
a  model  of  a  Canadian  bungalow  and  grounds. 


Canadian  Woods  for  Structural  Timbers 

The  h'orest  Products  Laboratories  of  Canada,  estab- 
lished at  Montreal  by  the  Department  of  the  Interior, 
in  co-operation  with  McGill  University,  have  under- 
taken an  investigation  of  the  wdods  of  the  different 
species  of  trees  in  Canada  so  that  reliable  and  authori- 
tative information  may  be  available  as  to  the  strength, 
durabilitw  and  other  (|ualities  of  Canadian  woods  and 
their  adaptability  for  use  in  structural  work  and  manu- 
factures of  various  kinds.  Such  investigations  have 
only  begun  at  the  Canadian  Laboratories  and  the  only 
Canadian  species  in  regard  to  which  fairly  complete 
information  has  been  obtained  is  Douglas  fir,  but  as 
there  is  a  si)ecial  interest  at  the  present  time  in  reg"ard 
to  structural  timbers,  particularly  in  a  comparison  be- 
tween Canadian  and  foreign  timbers,  it  has  been  con- 
sidered advisable  to  issue  a  preliminary  study  on  struc- 
tural timbers,  using  the  information  no\\-  available  from 
many  sources  and  particularly  the  results  of  investi- 
gations made  at  the  laboratory  of  the  Forest  Service 
of  the  United  StatcN.  This  preliminary  report,  entitled 
"Canadian  Woods  for  Structural  Timbers,"  is  now  be- 
ing distributed  1)\-  the  Department  of  the  Literior  as 
P)ulletin  No.  59.  It  will  be  found  that  Canadian  tim- 
bers rank  high  for  structural  purposes.  The  results  of 
an  exhaustive  series  of  mechanical  and  physical  tests 
of  Douglas  fir  made  at  the  Forest  Products  Labora- 
tories of  Canada  are  now  in  course  of  publication  and 
similar  tests  of  other  important  Canadian  woods  are  in 
])rogress,  the  results  of  which  will  be  published  as 
soon  as  ihev  are  availal)lc. 


A  typical  macadized  road  in  Quebec  province. 
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Fourth  Canadian   and   International  Good 

Roads  Congress 

Reports  of  Proceedings  and  Abstracts  of  Papers  Presented  Here- 
with Reflect  Ever-Widening  Influence  of  the  Movement  for 
Road  Development  and  Construction   of  a  Permanent  Value 


WHILE  previous  Canadian  and  International 
( Roads  Congresses  have  received  official 
recognition  and  support  from  some  of  the 
provincial  governments,  it  remained  for  the 
Congress  held  in  Ottawa  from  April  10  to  14  to  obtain 
the  recognition  of  the  Governor  General  and  the  Fed- 
eral Government.  The  fact  that  the  gathering  was 
held  in  Ottawa  had  no  doubt  something  to  do  with  this 
event,  but  it  was  apparent  from  the  speeches  at  the 
formal  opening  on  the  10th  inst.  that  both  the  Gov- 
ernment, as  represented  by  Sir  George  Foster,  and  the 
Opposition,  in  the  person  of  Sir  "Wilfrid  Laurier,  are 
keenly  alive  to  the  value  of  the  ever-widening  move- 
ment in  favor  of  good  roads.  The  speeches  at  the  open- 
ing were  excellent,  the  keynote  being  that,  as  an  agri- 
cultural country,  it  is  of  the  highest  importance  that 
more  facilities  be  given  to  the  farmers  in  the  way  of 
more  and  better  roads. 

Mr.  J.  Duchastel,  the  president,  in«welcoming  His 
Excellency  the  Governor-General,  alluded  to  the  edu- 
cational work  of  the  Congress,  especially  in  the  mat- 
ter of  bringing  home  to  the  farmers  and  dwellers  in 
small  communities  the  urgency  of  proper  highways 
and  efficient  construction.  It  had  been  asked  why  they 
were  keeping  up  this  movement  during  the  war — his 
answer  was  that  the  work  Avas  a  patriotic  one,  and 
that  it  was  important  that  it  should  be  kept  alive. 

Good  Roads  of  Vital  Interest  to  Canada 

The  Governor-General  dealt  with  the  subject  of 
good  roads  from  various  angles,  and  drew  on  his  ex- 
perience as  chairman  of  a  British  Parliamentary  Com- 
mittee to  enforce  the  necessity  of  dealing  thoroughly 
with  such  problems  as  they  arose.  He  declared  that 
the  subject  was  of  vital  interest  to  the  entire  Domin- 
ion. He  saw  with  pleasure  that  there  were  present  re- 
presentatives from  the  various  parts  of  the  country, 
as  it  was  a  subject  which  invited  the  co-operation  of 
all  classes.  Owing  to  train  delays,  the  representatives 
from  the  United  States  were  not  present ;  these  gentle- 
men were  always  sure  of  a  cordial  welcome,  but  this 
year  it  would  be  more  than  usually  enthusiastic.  Many 
economic  and  social  questions  would  have  to  be  con- 
sidered by  the  delegates  at  this  particular  period  in 
anticipation  of  the  ending  of  the  war,  which  he  hoped 
would  not  be  far  distant.  They  could  only  hope  that 
the  s])lendid  deeds  of  Canadians  in  France,  of  which 
they  had  just  received  news,  would  be  the  prelude  to 
still  greater  advances. 

The  country  had  passed  the  period  when  the  ques- 
tion of  the  value  of  good  roads  was  debated — it  was 
now  a  question  of  construction,  repair  and  mainten- 
ance. His  Excellency  referred  to  the  subject  of  track- 
less trolleys,  which  had  been  keenly  discussed  in  Great 
Britain,  and  suggested  that  this  matter  might  well 
be  taken  up  here.  He  also  spoke,  in  passing,  of  Can- 
ada's magnificent  water  powers. 

Sir  George  K.  Foster  followed,  and  spoke  of  his 
early  experience  in  New  i^)runswick,  mending  roads. 


Alluding  to  the  advance  in  public  opinion  as  to  the  ec- 
onomic value  of  good  roads,  he  said  that  the  real  point 
was  to  convince  the  farmer  that  he  was  the  man  who 
had  the  deepest  interest  in  securing  good  roads.  It 
was  a  social  as  well  as  an  economic  problem.  The 
automobile  had  proved  one  of  the  best  aids  in  secur- 
ing good  roads.  On  behalf  of  the  Government  he  wel- 
comed the  Congress  to  the  city.  The  Government 
were  interested  in  having  the  small  roads  brought  up 
to  the  proper  standard.  Hitherto  the  Government  had 
spent  a  large  amount  of  money  on  trunk  roads,  but 
they  were  coming  to  the  conclusion  that  the  most 
important  thing  was  to  join  up  the  smaller  highways. 
Sir  George  concluded  by  urging  the  value  of  good 
roads,  well  surveyed,  well  laid  out,  and  properly  main- 
tained. 

Sir  Wilfrid  Laurier  spoke  of  the  great  development 
in  Canada  on  the  subject  of  good  roads,  and  asserted 
that  the  province  of  Quebec  had  made  as  much  pro- 
gress as  any  in  the  Dominion.  People  were  beginning 
to  realize  that  the  wealth  of  the  country  was  in  its 
roads,  because  agricultural  products  had  little  value 
unless  they  could  be  brought  to  market,  and  to  do  this 
good  roads  were  necessary.  He  put  it  to  them  whe- 
ther they  would  have  roads  cheap  to  construct  and 
dear  to  maintain  or  roads  dear  to  construct  and  cheap 
to  maintain.  He  had  spoken  ,  to  Sir  Lomer  Gouin  on 
this  aspect  of  the  question  and  told  him  that  in  his 
view  it  would  have  been  a  better  policy  to  have  con- 
structed dearer  roads  rather  than  to  have  built  cheap 
roads  with  higher  maintenance. 

Congress  Promotes  Entente  Cordiale 

Mr.  W.  A.  McLean,  Deputy  Minister  of  Highways 
for  tl\e  Province  of  Ontario,  on  behalf  of  the  Dominion 
Good  Roads  Association,  welcomed  the  delegates.  He 
alluded  to  the  good  roads  congress  as  part  of  the  Bon 
Entente  movement,  binding  together  the  east  and  west, 
and  in  the  case  of  their  United  States  confreres  as  a 
triple  Entente.  It  was  gratifying  that  every  province 
had  created  a  special  department  for  the  construction 
of  highways,  thus  embodying  the  idea  that  the  move- 
ment was  not  parochial  but  Dominion  wide. 

On  behalf  of  the  Ontario  Good  Roads  Association, 
Mr.  S.  L.  Squire,  the  president,  also  welcomed  the  dele- 
gates. This  Congress,  he  said,  marked  a  new  era,  in 
that  it  had  received  the  co-operation  of  the  State,  of 
the  two  political  parties,  the  church,  and  other  organ- 
izations. It  illustrated  the  democracy  of  the  roadway, 
where  all  could  meet  on  a  common  platform.  He 
hoped  the  Federal  Government  would  lend  the  Con- 
gress their  substantial  support.  The  press  of  the  coun- 
try had  given  the  movement  unselfish  support,  free 
from  mercenary  motives. 

Mr.  B.  Michaud,  Dei)uty  Minister  of  Roads,  Pro- 
vince of  Quebec,  traced  the  history  of  good  roads  in  his 
province,  and  told  of  the  measures  taken  by  the  Gov- 
ernment 1(1  educate  the  i)eo])lc-  on  the  subject.  This 
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had  been  done  largely  through  a  campaign  of  adver- 
tising, with  the  result  that  there  was  a  community 
oi  interest  'between  the  Government  and  the  ratepay- 
ers. The  ct.)nstruction  of  roads  was  as  important  as 
any  other  great  i)ul)lic  works.     After  live  years  of 


work  in  the  province  of  Quebec  a  new  public  spirit 
iiatl  been  created,  which  was  demanding  better  roads. 

Mr.  A.  A.  Dion,  president  of  the  Ottawa  Valley 
Motor  Car  y\ssociation,  Bishop  Roper,  and  Mr.  Harold 
iMsher,  Mayor  of  Ottawa,  also  spoke. 


Road  Drainage  and  Foundations 

  By  C;eorge  Hogarth,  O.L.S.,  A.M.  Can.  Soc.  C.E.*   


Till*!  stabilitv  of  the  entire  road  >urface  depends 
ni)on  the  ionndation,  and  the  strength  and  lile 
of  the  fomulation  largely  depends  upon  the 
facilities  provided  for  drainage.  W  hile  proper 
attention  mav  be  given  to  the  dmiinage  of  the  surtace  of 
tlie  road  bv  giving  the  road  sufficient  crown  to  shed 
the  water,  the  great  importance  of  subsurface  drainage 
may  be  entirely  overlooked.  There  are,  therefore,  sur- 
face methods  of  drainage  and  subsurface  methods  of 
drainage,  and  the  importance  of  each  must  be  realized 
and  used  to  the  fullest  extent  if  we  desire  a  perman- 
ent foundation.  A  soimd  and  enduring  foundation  can- 
not be  secured  on  subsoil  saturated  with  water,  ])ut  a 
good  ftnmdation  can  be  secured  by  the  simple  means  of 
keeping  the  subsoil  dry.  If  water  is  not  excluded  frotn 
the  foundation  it  will  sooner  or  later  destroy  the  road 
surfacing,  since  no  road  ever  built  could  escape  de- 
struction should  the  foundation  become  yielding  and 

.NOft. 

Good  Drainage  Means  a  Good  Road 

It  may  be  said  that  the  whole  problem  of  improve- 
ment and  maintenance  of  ordinary  country  roads  is  one 
of  drainage.  Upon  earth  roads  drainage  is  especially 
important  because  the  material  of  the  road  surface  is 
very  susceptible  to  the  action  of  water,  and  so  more 
readily  destroyed  than  are  the  surfaces  of  the  better 
class  of  roads.  An  nndrained  earth  road  ofifers  a  splen- 
did opportunity  to  the  frost,  and  a  spring  thaw  may  re- 
sult in  such  a  road  being  impassable  for  days  or  weeks- 
A  road  on  a  wet,  nndrained  bottom  will  always  be  trou- 
blesome and  expensive  to  maintain,  and  it  will  be  eco- 
nomical in  the  long  run  to  go  to  consideral)le  expense 
in  making  the  drainage  of  the  subsoil  as  perfect  as  pos- 
sible. 

There  are  three  systems  of  drainage — underdrain- 
age,  side  ditches,  and  surface  drainage.  Underdrainage 
lowers  the  water  level  in  the  soil  and  keeps  it  at  a  safe 
distance  from  the  foundations.  It  dries  the  ground 
quickly  during  the  spring,  when  otherwise  a  saturated 
condition  of  the  soil  would  exist,  and  it  also  intercepts 
the  subsurface  flow  of  water  beneath  the  crust  of  the 
road.  Underdrainage  further  reduces,  and  will  in  many 
cases  prevent,  the  destructive  heaving  efYects  of  frost. 

Particular  attention  to  the  underdrainage  should 
be  given  at  points  on  the  road  from  50  to  200  feet  or 
more  down  grade  from  the  top  of  a  hill  or  slope,  and 
particularly  so  if  the  roadway  is  in  excavation.  Water 
will  usually  filter  out  to  the  surface  at  such  points,  and 
the  entire  skill  of  the  road-builder  will  have  to  be  exer- 
cised in  locating  subdrainage  to  prevent  heaving  and 
cracking.  In  all  such  cases  the  underdrainage  should 
not  be  curtailed,  but  rather  every  foot  of  tile  that  can 
be  placed  should  be  put  in. 

Blind  Drains  Sometimes  an  Advantage 

Tile  drains  furnish  the  usual  means  for  subdrainage 
and  proper  grade,  and  good  outlet  should  be  provided. 
In  some  cases  a  blind  drain  may  be  used  to  good  advan- 
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tage.  The  ciMistruction  of  a  blind  drain  is  accomplished 
by  opening  a  trench  several  feet  deep  along  or  across 
the  road  and  afterwards  filling  the  trench  with  stone. 
The  depth,  distance  apart,  and  location  of  such 
trenches  will  depend  entirely  upon  the  conditions  en- 
countered and  the  result  desired. 

Side  ditches  for  all  country  roads  are  essential. 
Their  object  is  to  receive  the  water  from  the  surface  of 
the  travelled  roadway,  and  the  grade  of  the  ditch 
should  be  such  that  the  water  is  carried  rapidly  to  a 
good  outlet.  Such,  ditches  also  intercept  and  carry 
away  water  that  would  otherwise  flow  trom  the  side 
hills  ni)on  the  road.  A  depth  of  2j/4  or  3^^  feet  below 
the  crown  of  the  roadways  will  usually  be  found  suffi- 
cient. Jn  order  to  be  effective,  ditches  should  have  as 
great  a  grade  as  possible,  they  should  be  well  cleaned 
out,  and  have  free  outlet  in  some  creek  or  streams- 

wSurface  drainage  of  the  travelled  portion  of  the  road 
affects  mainly  {he  maintenance  of  the  road,  and  is  ac- 
complished by  giving  the  road  or  pavement  surface  a 
Crown  which  tends  to  shed  the  water  to  the  side 
ditches.  The  slope  of  the  crown  should  be  sufficient  to 
carry  the  water  freely  and  quickly  to  the  side  ditch. 
The  proper  crown  to  use  will  vary  with  the  nature  of 
the  roadway ;  wdien  a  good  surface  is  maintained  a 
moderate  rise  will  be  found  sufficient. 

Present-day  TrafBc  Requires  Firm  Foundations 

While  drainage  is  undoubtedl}^  one  of  the  first 
essentials  of  good  highways,  the  foundation  of  a  road 
is  also  of  great  importance.  The  foundation  of  a  road 
should  normally  last  a  number  of  years,  while  the  cost 
of  maintenance  should  be  for  replacing  and  renewing 
the  worn-out  surface.  Such  conditions  are  difficult  to 
obtain,  since  the  foundation  of  four  inches  of  crushed 
stone  to-day  may  be  entirely  inadequate  to-morrow 
under  mf)re  severe  traffic.  The  heav}^  loads  using  our 
liighwaws  to-day  require  an  abundance  of  material  in 
the  fonndation  of  the  roads,  and  if  our  work  is  to  be 
enduring  we  must  see  to  it  that  strong  and  sound  foun- 
dations are  provided. 

The  fact  that  improved  roads  draw  increased  traffic 
should  be  given  full  consideration  in  designing  a  road 
and  providing  its  foundation,  and  any  traffic  census 
mafle  prior  tf)  reconstruction  should  be  considerably  in- 
creased in  order  to  estimate  the  travel  oh  the  improved 
surface.  In  some  cases  it  may  be  found  that  the  traffic 
on  an -improved  road  immediately  after  reconstruction 
is  ten  or  more  times  the  original  number  of  vehicles 
using  the  road,  and  this  must  be  provided  for. 

Available  Foundation  Courses 

The  strength  of  the  fonndation  of  a  road  is  greatly- 
affected  by  the  supporting  power  of  the  dift'erent  soils 
and  in  order  to  obtain  a  road  surface  having  a  uniform 
resistance  the  thickness  of  the  crust  will  need  to  be 
varied.  Many  kinds  of  foundation  cour.ses  are  avail- 
able in  the  construction  of  roads,  such  as  crushed 
stone,  screened  gravel,  pit  gravel,  field  stone,  quarry 
stone,  or  Telford.    Ijefore  placing  a  foundation  course 
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tlie  snbgrade  should  be  properly  rolled,  in  order  to 
solidify  the  surface  and  prevent  the  material  nf  the 
foundation  being-  forced  into  the  soil.  This  point  i^  as 
important  with  a  gravel  road  as  it  is  with  more  perman- 
ent types  of  construction. 

Crushed  stone  where  used  as  foundation  for  a  mac- 
adam road  should  be  not  le>s  than  six  inches  in  thick- 
ness when  compacted,, and  the  size  stone  will  usually 
be  about  that  passing  a  2j/-inch  ring-.  Screened  -ravel 
of  1  in.  to  3  in.  size  mav  be  used  in  place  of  crushed 
stone,  and  when  i)laced  in  the  road  a  Idler  cnutaining 
some  clay  or  loam  should  be  si)read  in  order  to  thor- 
oughly consolidate  the  stones.  Such  gra\el  does  net 
interlock  as  crushed  stone  does,  and  a  thicker  founda- 
tion course  of  gravel  is  therefore  required. 

Field  stone  used  for  a  foundati<in  mav  be  laid  in  one 
course,  from  6  in.  to  12  in.  in  depth,  and  the  inecpiali- 
ties  between  the  stones  filled  with  coarse  gra\  el  i>r 
crushed  stone.  The  depth  of  the  course  should  in  ;ill 
cases  be  suited  to  the  a\  erage  size  of  field  stone  a\  ail- 
able.  as  it  is  not  economical  to  break  them  to  a  defin- 
ite size.  A  variation  of  an  inch  or  so  in  the  ^i/.e  of  the 
stone  is  of  no  conseciuence,  since  the  surface  stone  will 
serve  to  even  up  all  inequalities. 

The  Telford  base  mav  be  conqx.sed  of  quarry 
stone  which  has  been  ])i-(iken  to  si/c  with  a  --tone  ham- 
mer. Such  foundations  liaxe  gi\en  good  ^-alisiaclion 
when  used,  but  the  cost  of  hand-placing  the  stones 
seems  to  have  outweighed  the  advantages  of  this  type 
of  construction. 

Discussion 

A  long-  discussion  followed.  Mr.  E.  Drinkwater,  of 
St.  Lambert,  P.Q.,  pointed  out  the  importance  of  hav- 
ing good  depth  of  lateral  drains  on  suburban  roads. 
As  to  suburban  pavements,  it  was  not  absolutely  neces- 
sary to  have  tmder-drainage  if  particular  attention  was 
paid  to  the  drainage.  He  was  of  the  opinion  that  in 
obtaining  under-draiuage  money  was  expended  with- 
out any  results.  With  founrlations  built  on  clay  there 
was  nothing  better  than  Telford  with  lateral  drains, 
with  either  open  drainage  on  the  sides  or  tile  drains 
with  sand  or  gravel  fill  on  top. 

Vital  Necessity  for  Good  Drainage 

Mr.  L.  B.  Howland  stated  that  the  fundamental 
principle  in  roadway  construction  was  good  drainage. 

Mr.  Hogarth,  alluding  to  the  Hamilton-Toronto 
road,  stated  that  the  drainage  there  was  one  of  the 
most  important  parts  of  the  construction.  There  had 
been  some  defects  in  the  road,  and  these  could  be  at- 
tril)utcd  entirely  to  the  drainage,  the  worst  defects  be- 
ing at  the  slope  of  the  hills. 

Mr.  W.  Huber,  while  pointing  out  the  great  value 
of  drainage  as  a  means  of  securing  substantial  founda- 
tions, remarked  that  in  certain  parts  of  Ontario  it  was 
impracticable  to  get  good  drainage,  and  in  such  cases 
they  endeavored  to  secure  bottoms  which  would  carry 
traffic.  One  method  was  to  put  in  boulders,  and  fail- 
ing these  they  fell  back  on  the  old  method  of  fdling 
up  with  logs. 

Mr.  W.  A.  McLean  said  that  generally  si)caking 
lie  was  in  favor  of  putting  in  stone  foundations — they 
must  construct  for  the  future  as  well  as  for  the  pre- 
sent. Hitherto  the  question  of  expense  had  been  too 
largely  a  factor  in  determining  the  question  of  founda- 
tion. Drainage  was  emphatically  the  secret  of  good 
roads,  in  order  to  Iniild  for  the  future  and  reduce 
maintenance  costs,  wdiercver  the  earth  soil  was  not 


exceptionally  good,  by  all  means  put  in  stone  founda- 
tions. Mr.  McLean  also  insisted  upon  the  importance 
of  appointing  experienced  highway  superintendents. 

Foundation  of  Fundamental  Importance 

Mr.  J.  H.  MacDonald,  ex-State  Highway  Com- 
missioner of  Connecticut,  continued  the  discussion  and 
also  spoke  on  the  construction  and  maintenance  of 
gravel  and  macadam  roads.  The  question  of  drain- 
age, he  said,  was  a  serious  one.  Too  little  thought 
had  been  given  in  the  United  States  to  this  question, 
and  of  the  2,200,000  miles  of  road  laid  there,  one-half 
would  have  to  be  disturbed  or  reconstructed  by  rea- 
son of  the  lack  of  forethought  on  this  branch  of  con- 
struction. Three  main  principles  were  involved — one 
was  to  get  the  water  out  of  the  road ;  another  was 
to  get  the  water  ofif  the  road,  and  the  third  to  get  the 
water  away  from  the  road — and  then  there  was  a  well 
drained  road.  He  was  a  strong  advocate  of  the  Tel- 
ford base  and  the  old  English  drain.  Telford  construc- 
tion was  like  a  well-built  wall,  only  laid  flat.  It  did 
not  make  any  difi'erence  what  the  surface  of  the  road 
was  if  they  did  not  have  any  foundation.  If  they 
had  only  $100  to  spend,  lay  it  out  on  the  foundation 
and  wait  until  there  was  other  money  for  the  sur- 
face. Put  in  a  good  foundation — the  surface  would 
take  care  of  itself  ultimately.  If  they  put  in  a  sur- 
face only,  it  was  waste  of  money,  a  mere  make-shift. 
By  means  of  such  congresses  the  value  of  good  roads 
were  brought  home  to  people  in  a  personal  sense,  and 
thus  the  interest  was  intensified.  Mr.  McLean's  re- 
ports were  of  the  utmost  value,  and  if  his  suggestions 
were  carried  out  Canada  would  obtain  an  unequalled 
road  system. 

Finance  Overrules  Other  Considerations 

Col.  W.  D.  Sohier,  chairman  of  the  Massachusetts 
Highway  Commission,  endorsed  Mr.  MacDonald's 
views  as  to  the  value  of  the  Telford  base,  but  said 
that  in  some  parts  of  the  United  States  it  was  im- 
possible to  obtain  the  necessary  material.  Col  So- 
hier spoke  of  the  use  of  corduroy  roads  under  certain 
conditions,  and  said  that  while  none  could  over-em- 
phasize the  question  of  drainage,  one  had  to  be  guided 
by  the  cpiestion  of  finance  and  of  obtaining  the  best 
foundation  possible  under  given  circumstances. 

Messrs.  Leonard,  Eraser,  Fisher,  Christie,  Wallis, 
Bray  and  Roberts,  also  spoke,  the  main  topic  being 
as  to  damages  arising  froin  di-ainage  in  relation  to 
farms.  It  was  mentioned  that  the  interpretation  put 
on  the  Ontario  Act  in  Sussex  was  quite  difl'erent  to 
that  upon  it  in  the  Ottawa  district.  Arising  out  of  the 
discussion,  Mr.  Hogarth  remarked  that  the  experience 
of  one  delegate  showed  that  a  solid  foundation  of  field 
stone  had  resulted  in  a  satisfactory  road  and  the  ab- 
sence of  such  a  foundation  had  resulted  in  a  very  poor 
road. 

*       *  H= 
Location  of  Montreal- Windsor  Road 

At  the  afternoon  session,  Mr.  Bowlby,  Mayor  of 
Brantford,  submitted  a  resolution  asking  the  Congress 
to  endorse' the  construction  (»f  a  Montreal-Windsor 
highway,  over  the  central  route,  which  would  pass 
through  Brantford.  This  was  referred  to  the  resolu- 
tion committee. 

Mr.  W'.  A.  McLean.  Deputy  Minister  of  Flighways. 
Ontario,  read  a  paper  on  "The  Highway  Laws  of  On- 
tari( ),"  which  f(  illi  )V\'s  : 
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Ontario  Government  Assisting  Road  Work 

Pr()\  incial  Legislation  Provides  Large  Subsidies  to  Aid  Highway  Develop- 
ment and  Maintenance  by  the  Counties — Recent  Enactment  Institutes  a  System 
of  Pro\  incial  Roads  for  Through  Traffic,  Government  Contributing  70  per  ct. 

 ■   By  W.  A.  McLean  *   


Tl  1  load  la\\\s  i)t  Onlariu  are  based  on  the  cx- 
oi'llciit  imiiiicipal  system  which  grew  up  in  the 
nineteenth  century,  and  which  has  created  excel- 
lent and  progressive  local  self-government 
throughout  tiie  province.  Towns,  villages  and  cities 
are  responsible  tor  the  up-keep  of  streets  within  their 
boundaries,  but  the  care  of  roads  in  the  open  country 
constitutes  one  of  the  chief  duties  of  township  and 
county  councils.  Provision  for  municipal  organization 
is  made  by  the  Municipal  Act,  which  defines  the  gen- 
eral authority  of  nnniicii)al  councils  with  respect  to 
roads. 

Local  Roads  Constructed  at  Expense  of  Township 

Township  councils,  in  the  earlier  history  of  the  pro- 
vince, depended  largely  on  statute  labor  for  road  im- 
|)rovement,  this  system  having  been  created  by  the 
first  parliament  of  the  province  (then  Upper  Canada) 
in  1796.  Money  expenditure,  raised  by  general  levy 
on  the  township  assessment,  has  been  steadily  increas- 
ing. At  the  i)resent  time  townships  are  spending  an- 
nually over  $1,400,000  in  cash,  1,100,000  days  of  stat- 
ute labor,  having  a  total  estimated  value  of  $2,500,000 
annually.  Township  councils  have  authority  to  pass 
by-laws  to  abolish  statute  labor.  About  one-quarter 
of  the  townships  have  done  so,  while  the  number  is 
steadily  increasing.  The  Highway  Department  is  en- 
couraging all  townships  to  place  their  road  expendi- 
ture in  charge  of  a  permanent  road  superintendent  or 
foreman,  and  to  this  end  will  pay  (under  the  Ontario 
Highways  Act,  1915)  one-quarter  of  the  salary  of  such 
an  official,  the  provincial  grant  not  to  exceed  $150 
annually. 

Province  Substantially  Aids  County  Road  Systems 

Provincial  aid  to  road  construction  is  given  prin- 
cipally through  county  road  systems,  under  the  High- 
way Improvement  Act.  Twenty-five  counties  out  of 
thirty-seven  which  are  eligible,  are  carrying  on  con- 
struction. Expenditure  to  the  end  of  1915  has  amount- 
ed to  $6,000,000,  including  $1,200,000  for  bridges,  and 
work  is  now  being  carried  on  at  the  rate  of  $900,000 
annually.  It  is  anticipated  that  all  counties  will  be 
operating  under  this  plan  wathin  a  few  years,  and  that 
the  annual  expenditure  will  be  doubled.  The  chief 
features  of  this  Act  are  as  follows : — 

A  county  council  is  authorized  to  assume  by  by- 
law a  system  of  roads  for  construction  and  mainten- 
ance, the  province  contributing  forty  ,per  cent,  of  the 
expenditure  on  construction  and  twenty  per  cent,  of 
the  cost  of  maintenance.  A  by-law  adopting  such  a 
system  may  be  passed  by  a  two-thirds  majority  of  a 
county  council  representing  at  least  one-half  of  tlie 
total  equalized  assessment  of  the  county. 

The  roads  assumed  are  usually  such  as  will  accom- 
modate the  greater  part  of  local  market  travel,  creat- 
ing a  system  of  main  market  roads.  They  are  the 
roads  radiating  from  local  market  centres  and  shipping 
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points,  and  ^liuuld  be  connected  as  far  as  practicable 
to  serve  llic  needs  of  through  traffic  of  the  locality. 
The  mileage  of  roads  thus  assumed  by  a  county  is 
usually  from  12  to  18  per  cent,  of  the  total  mileage 
of  the  county.  The  direction  and  superintendence  of 
the  work  is  placed  in  charge  of  a  county  engineer  or 
capable  superintendent  appointed  by  the  county  coun- 
cil. A  committee  of  the  county  council  should  co- 
operate with,  advise  and  direct  the  road  superintend- 
ent. 

Roads  are  to  be  built  in  accordance  with  the  regu- 
lations of  the  Department  of  Public  Highways.  The 
construction  should  be  suited  to  local  material  and 
traffic.  A  standard  type  is  regarded  as  a  roadway 
well  drained,  graded  to  a  width  of  24  feet  betw^een 
ditches,  with  broken  stone  or  gravel  in  the  centre  to 
a  width  of  from  9  to  18  feet,  and  consolidated  by  roll- 
ing. The  cost  varies  with  local  conditions,  but  is  in 
general  proportionate  to  the  width  and  kind  of  metal. 

The  system  of  roads  assumed,  and  the  by-law  fix- 
ing the  plan  of  improvement,  are  subject  to  approval 
of  the  Provincial  Department. 

County  Assumes  Full  Control 

When  roads  are  assumed  by  a  county  council  un- 
der this  Act,  township  councils  cease  to  have  control 
over  them,  and  they  should  not  make  any  expenditure 
on  them.  The  county  council  is  thereafter  responsible 
for  construction  and  maintenance.  The  provincial 
grant  is  paid  annually,  and  is  based  on  a  statement 
of  expenditure  for  the  year,  submitted  to  the  Minister 
of  I'nl)Hc  Works  and  Highways  by  the  county  coun- 
cil, and  includes  all  costs  of  labor,  material,  engineer- 
ing services,  salary  of  road  superintendent,  machinery, 
and  l)ridges  on  the  designated  system  of  count}'  roads. 
The  county  council  may  finance  their  work  by  issuing 
debentures  for  a  term  not  exceeding  thirty  years,  or 
by  sums  raised  from  year  to  year  in  the  annual  county 
rate.  The  cost  of  purchasing  and  reconstructing  toll 
roads  may  be  included  in  the  expenditure. 

The  county  council  may  by  by-law  ma.ke  grants  to 
towns  and  villages  not  separated  from  the  county,  for 
the  improvement  of  extensions  or  connecting  links  of' 
county  roads  in  such  towns  and  villages,  and  certain 
of  such  grants  may  be  included  in  the  statement  of  an- 
nual expenditure.  Grants  eligible  for  a  provincial  sub- 
sidy are  those  made  to  villages  having  a  population 
of  1,500  or  less,  and  those  made  to  municipdlities  with 
a  population  of  over  1,500,  provided  the  improvement 
is  carried  out  on  suburban  streets. 

Cities  Share  in  Cost  of  Suburban  Roads 

Provision  is  made  under  the  Ontario  Highways 
Act,  that  a  city  may  co-operate  with  the  county  coun- 
cil in  improving  the  leading  county  roads  adjacent 
to  the  city,  and  thereby  obtain  a  more  substantial  type 
of  construction  for  such  suburban  roads.  The  pro- 
cedure is  for  a  county  council  by  resolution  to  make 
application  of  the  Lieutenant-Governor-in-Council  ask- 
ing that  a  commission  be  authorized  to  deal  with  the 
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uburban  roads  or  portions  thereof  in  the  county  sys- 
tem adjacent  to  the  city  and  towards  the  construction 
and  maintenance  of  which  the  city  in  question  should 
contribute.  The  Department  of  PubHc  Highways  sub- 
mits the  application  to  the  city  in  question  and  con- 
siders their  views  in  the  matter.  Should  the  commis- 
siou  be  recommended  by  the  1  )epartment  and  author- 
ized by  Order-in-Cciuncil,  it  i>  made  up  of  representa- 
tives chosen  by  the  city  and  county  council.  In  the 
case  of  a  city  having  a  population  of  less  than  50,000, 
it  would  be  composed  of  three  persons,  the  county 
council  selecting  one  member,  the  city  selecting  one, 
and  the  two  agreeing  u])on  a  third.  In  the  case  kI" 
cities  of  over  50,000  population,  the  commission  would 
be  composed  of  live  persons  selected  in  a  similar  man- 
ner. 

The  first  duty  of  the  commission  would  be  to  de- 
termine the  roads,  and  the  length  of  each  adjacent  to 
the  city,  to  which  the  city  would  contribute,  the  com- 
mission forming  a  board  of  arbitration  for  that  pur- 
pose. It  is  then  the  duty  of  the  commission  to  deter- 
mine the  work  to  be  undertaken  each  year  and  to  esti- 
mate the  amounts  required  for  construction  and  main- 
tenance. The  county  council  would  first  approve  or 
amend  this  estimate  and  authorize  expenditure.  The 
county  council,  not  later  than  the  first  day  of  March 
in  each  year,  then  notifies  the  city  of  the  amounts  re- 
quired. 

For  constructie>n  the  ])rovince  contributes  forty 
per  cent,  and  the  county  and  city  each  thirty  per  cent.  ; 
for  maintenance  and  repair,  the  province  contributes 
twenty  per  cent,  and  the  county  and  city  divide  the 
remainder  equally  between  them.  The  section  of 
county  road  designated  as  "suburban"  remains  a  county 
road  for  which  the  county  is  resp(»nsible  ;  the  work  of 
construction  and  maintenance  to  lie  carried  on  mider 
the  county  road  superintendent  but  subject  to  the  in- 
structions of  the  special  commission. 

Establishment  of  Provincial  Highways 

A  system  of  provincial  liighwaj's  has  been  author- 
ized by  a  recent  Act  of  the  Legislature,  w  ith  a  view  to 
the  construction  and  maintenance,  under  the  Highways 
Department,  of  a  net-work  of  leading'  highway;; 
throughout  the  province.  A  highway  from  east  to 
west  across  the  province  would  be  the  main  artery  of 
such  a  system,  with  suitable  connecting  branches  lead- 
ing to  other  parts  of  the  province,  and  joining  up 
county  towns,  cities  or  other  inqiortant  terminal  points. 

The  Act  gives  the  Provincial  Highways  Depart- 
ment, with  the  api)roval  of  the  Lieutenant  Governor- 
in-Council,  power  to  take  over  on  behalf  of  the  Crown, 
any  public  highway,  by  filing  a  route  plan  of  the  road 
in  the  local  registry  office,  and  giving  notice  in  the 
Ontario  Gazette.  The  Department,  through  its  offi- 
cers, is  thereafter  responsible  for  the  proper  construc- 
tion and  maintenance  of  the  highways  so  assumed. 
F"or  this  purpose  the  Department  has  the  usual  powers 
of  rhunicipal  corporations  to  widen  or  deviate  the  road 
;dlowance,  procure  material  for  construction,  purchase 
machinery,  and  in  general  to  control  the  use  of  the 
highway  under  the  rcs])onsi1)ilities  placed  upon  muni- 
cii)alities. 

Provincial  Subsidy  70  Per  Cent. 

Adjacent  to  cities' the  cost  is  borne  in  the  propor- 
tion of  forty  per  cent,  by  the  province,  thirty  per  cent, 
by  the  city,  and  thirty  per  cent,  by  the  numicipalily 
through  which  the  road  passes.  Outside  of  the  sub- 
urban section,  the  province  assumes  the  proportion 


levied  on  the  city,  thereby  paying  70  per  cent.,  and 
the  local  municipality  thirty  per  cent.  In  the  case  of 
bridges,  the  local  municipality  is  placed  on  the  same 
basis  as  in  the  case  of  a  county  road,  viz. : — the  local 
municipality  pays  sixty  per  cent,  of  the  cost  of  a  bridge 
suitable  for  county  purposes,  and  the  province  pays 
the  balance.  In  cases  where  a  special  type  of  pavement 
is  desired  by  a  locality,  provision  is  made  for  levying 
any  excess  part  of  the  cost  on  a  frontage  basis.  Vari- 
ous contingencies  are  provided  for ,  with,  in  general, 
a  right  of  appeal  to  the  Ontario  Railway  and  Muni- 
cipal Board.  All  cost  of  surveys,  the  purchase  of  ma- 
eliinery,  plant  and  equipment,  land  for  widening  or 
deviating,  general  overhead  and  staff  expeneses  are  to 
be  borne  entirely  by  the  province.  Thus  the  local  muni- 
cipalities will  be,  in  efifect,  required  to  pay  less  than 
thirty  per  cent,  of  the  total  cost. 

A  fundamental  basis  upon  which  the  cost  is  thus 
distributed  is  that  each  local  community  should  be  re- 
quired to  pay  for  a  road  suited  to  local  requirements. 
It  is  unfair  to  the  rest  of  the  province  to  levy  less 
than  that  amount.  It  is  unfair  to  the  local  municipality 
to  require  it  to  pay  the  entire  cost  of  a  road  carrying 
an  excessive  amount  of  through  traffic.  The  difiference 
between  the  cost  of  a  road  suited  to  local  requirements, 
and  one  of  a  character  suited  to  the  traffic  of  a  main 
road,  is  therefore  to  be  levied  upon  cities  immediately 
served,  or  is  to  be  met  by  the  province  from  the  revenue 
from  motor  vehicles.  A  main  road  from  the  County  of 
Essex  to  the  Quebec-  Boundary,  with  branches  to  St. 
Catharines  and  Ottawa,  passes  through  urban  and  rur- 
al municipalities  having  half  the  population  of  the  pro- 
vince, and  over  sixty  per  cent,  of  the  assessment. 

Gradual  Development  and  Extension 

The  building  of  the  provincial  highway  system  will 
not  be  undertaken  as  a  huge  work  of  continuous  con- 
struction, but  will  be  a  matter  of  gradual  development 
and  extension.  Wherever  conditions  are  favorable, 
systematic  maintenance  will  be  applied  so  as  to  make 
the  most  of  any  reasonably  good  sections  as  now  ex- 
ist. Construction  will  be  taken  up  in  sections  where 
traffic  is  especially  heavy,  or  where  the  road  has  here- 
tofore been  neglected.  One  type  of  pavement  through- 
out is  not  contemplated,  but  an  effort  will  be  made 
to  construct  in  proportion  to  traffic,  making  the  best 
possible  use  of  local  materials. 

The  immediate  need  is  for  a  reasonably  good  truidc 
road  system,  joining  up  cities  and  local  road  systems, 
and  making  it  possible  for  each  local  community  to 
be  a  unit  in  such  a  trunk  system  without  carrying  an 
excessive  or  burdensome  share  of  the  cost. 

Provincial  County  Roads 

Co-operative  with  provincial  roads,  but  under 
county  control,  certain  roads  may  be  designated  by 
the  Highways  Department  as  "Provincial  County 
Roads."  To  such  roads  the  province  will  contribute 
sixty  per  cent,  of  the  cost  of  construction,  and  main- 
tenance. These  roads  are  intended  to  enable  the  more 
equitable  maintenance  of  certain  county  roads,  carry- 
ing a  considerable  proportion  of  through  traffic,  but 
which  the  county  may  efficiently  maintain,  and  which 
are  not  of  sufficient  importance  to  be  classed  as  "Pro- 
vincial ;"  or  which  it  is  not  desirable  or  expedient  for 
the  ])rovince  to  assume  as  provincial  highways.  They 
eontimie  to  be  county  roads,  but  because  of  heavy 
tin-ough  traffic,  receive  an  increased  subsidy. 

Suburban  roads  and  the  assessment  of  cities  for 
main  road  improvement  is  a  feature  of  Ontario  legisla- 
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tiKii,  ami  as  it  is  in-u  lo  most  parts  of  ilio  piox  iiicc, 
the  reasons  tor  siu'li  rii|uircnKMits  are  of  interest.  I  lu' 
«levelo|)inent  of  main  liii;h\vays  has,  in  every  country 
revjuireil  the  oo-operation  of  cities.  This  has  heecn  true 
in  the  countries  of  luirope,  such  as  ]*'nj>hin(l,  l-'rance 
anil  lielyiuin.  In  tlie  I'nited  States,  the  city  of  De- 
troit is  paying:  S.^  ])er  cent,  of  the  ct)St  of  roads  in 
Wayne  C"ounty.  Cle\  ehuul  is  payinj.;-  ii?800,(.XX)  annually 
f«»r  road  constrnctii)n  outside  of  the  city.  In  New 
York,  tlie  cities  are  payinj;"  85  per  cent,  of  the  slate 
ex|)enditnre.    Similar  conditions  exist  in  other  cities. 

In  the  case  of  cities  in  the  United  States,  tlie\  are, 
as  a  rule,  not  separated  from  townsliip  and  county 
I'ryanization,  si>  that  a  cousider.ihle  part  of  their  ex- 
penditure on  main  roads  is  automatically  arranged.  In 
( )ntario.  however,  with  cities  separated  from  town- 
ship and  county  orjjani/.ation,  it  has  been  necessary  to 
devise  the  system  of  suhurl)an  road  contributions  ])ro- 
vided  for  in  the  Ontario  lli^jhways  Act.  In  order  that 
the  existing-  municipal  organization  might  not  be  dis- 
arranged. 

Enables  Better  Roads  to  be  Built 

Knads  shoidd  be  built  and  maintained  in  ])ropor- 
tion  to  the  traffic  over  them.  Roads  within  two  or 
three  miles  of  a  city  may  cost  two  or  three  times  the 
ordinary  exi)en(liture  of  the  county  on  roads,  and  this 
extra  cost  is  difticult  for  the  county  to  finance  with- 
out co-operation  from  the  city.  The  object  of  a  city's 
contribution  would  not  be  to  relieve  the  county  of 
the  exj)enditure  which  they  are  now,  making,  or  which 
they  may  ecpiitably  be  called  upon  to  make,  but  rather 
to  improve  the  standard  of  roads  radiating  from  the 
city,  and  to  permit  them  to  be  maintained  in  a  condi- 
tion suited  to  the  traffic  over  them.  Traffic  accumu- 
lates to  a  considerable  density  on  the  main  rcTads  im- 
mediately adjacent  to  the  city,  and  it  becomes  an  un- 
fair charge  upon  rural  districts  to  construct  and  main- 
tain roads  suited  to  such  accumulated  traffic.  Thus 
the  county  with  jirovincial  aid  may  be  spending  for 
f)rdinary  roads  $5,000  per  mile,  made  up  of  $3,000  from 
the  county  and  $2,000  from  the  ])rovince.  By  calling 
upon  the  city  to  contribute  equally  with  the  county, 
the  two  provide  $6,000,  which  entitles  them  to  a.  pro- 
vincial subsidy  of  $4,000.  In  this  way,  roads  costing 
$10,000  per  mile  become  possible,  to  the  very  great 
advantage  of  the  cities. 

Cities'  Interests  Not  Self-Contained 

Municipal  boundary  lines  are  purely  arbitrary  and 
accidental.  It  cannot  be  maintained  that  the  true  in- 
terests and  obligations  of  cities  do  not  extend  beyond 
their  boundaries.  That  city  councils  are  inclined  to 
think  of  their  interests  as  terminating  with  the  city 
boundaries  is  purely  a  traditional  attitude  of  mind, 
and  in  considering  the  advantage  of  good  main  roads, 
is  without  basis  of  fact.  Good  main  roads  are  a  means 
of  rural  development  and  are  a  source  of  local  trade, 
as  well  as  a  convenience  to  city  residents.  The  con- 
struction of  main  highways  radiating  from  a  city  is  so 
clearly  of  advantage  to  the  cit\',  that  artificial  bound- 
ary lines  must  necessarily  be  disregarded  in  pro\  iding 
equitably  for  the  cost. 

It  has  been  suggested  that  the  |;rovince  should  con- 
tribute to  the  cost  of  continuing  main  roads  through 
a  city.  But  wealth  is  concentrated  in  cities.  Cities 
in  Ontario  have  an  assessment  of  $1,033,117,544  and 
a  population  of  1.019.627 whereas  townshij)s  ha\  e  an 
assessment  of  $687,372,85.3  and  a  population  oi  1,027,- 
220     With  the  comparatively  small  atnount  which 


cities  are  asked  to  pay  to  the  construction  of  main 
roads  radiating  fnjm  them,  we  believe  that  ample  con- 
sideration is  given  to  the  construction  of  connecting » 
liid<s  within  the  city  at  the  cost  of  the  city.  A  man's 
farm  bears  a  somewhat  similar  relation  to  a  public 
highway  that  the  streets  of  a  city  bear  to  the  system 
of  county  roads.  We  aid  a  farmer  to  build  roads  to 
the  boundary  of  his  farm,  but  do  not  aid  him  to  con- 
struct lanes  and  driveways  on  his  farm.  If  a  farm  of 
100  acres  with  a  single  family  residing  on  it,  and  dis- 
tant two  miles  from  a  county  road,  is  taxed  for  the 
construction  of  such  a  main  road,  it  would  seem  only 
fair  that  an  area  of  3,000  acres  and  containing  a  popula- 
tion of  25,000  with  a  ^•aluation  equal  to  6,000  farms, 
shcndd  pay  something  to  the  cost  of  main  roads  radiat- 
ing from  it. 

Cities  Have  Obligations  to  Farms 

'J'hc  building  of  expensive  pavements  within  a  city 
does  not  absolve  the  city  from  its  obligations  with  re- 
s])ect  to  main  roads  in  the  open  country.  City  pave- 
ments are  not  designed  for  traffic  requirements,  but 
are  expensive  largely  because  of  the  advantages  of 
curbing  and  g(j(>(l  boulevards  to  adjacent  propert}-, 
the  cost  being  reflected  in  increased  property  values. 
Comjx'iring  a  $4,000  per  mile  road  in  the  country  with 
a  city  i)avement  costing  $60,000  per  mile,  under  or- 
dinary conditions  of  land  occupation  in  Ontario  with 
four  farms  per  mile  on  each  side  of  the  road,  the  cost, 
if  levied  on  a  frontage  basis,  would  be  twice  as  great 
to  the  farmer  as  to  the  owner  of  a  40  foot  city  lot. 
As  a  matter  of  self-interest,  due  to  the  benefits  which 
good  roads  bring  to  a  city,  it  is  clearly  a  matter  in 
which  the  cities  of  the  province  should  heartily  co- 
operate Avith  the  province.  There  is  no  industry  which 
cities  can  bonus  with  so  much  advantage  to  themselves 
as  farming.  Good  roads  increase  the  saleable  pro- 
duce, from  the  farms,  all  of  wdiich  adds  to  the  pro- 
sperity of  the  city. 

Under  the  systems  of  taxation  in  vogue  in  the 
United  States,  a  much  larger  proportion  of  the  cost 
of  main  highways  is  met  by  the  cities  than  is  being 
considered  in  this  province.  The  maximum  rate  to  be 
levied  upon  a  city  for  those  main  arteries  is  restricted 
to  one-half  mill,  and  the  county  roads  to  be  designated 
as  "suburban"  under  the  Act,  would  necessarily  be 
restricted  to  such  mileage  as  could  be  adequately  im- 
jjroved  with  the  expenditure  becoming  available 
through  the  combined  contributions  of  the  city,  county 
and  i:)rovince. 

Cities'  Contribution 

The  mileage  of  radiating  roads  to  which  each  city 
should  contribute  will  depend  somewdiat  on  local  con- 
ditions. Consideration  may  be  given  to  the  local  trade 
traffic  entering  the  city,  or  to  points-of  local  interest 
close  to  the  city,  or  to  an  area  approximately  that  re- 
((uired  to  maintain  the  city  with  local  farm  produce. 
It  is  estimated  that  one  square  mile,  as  commonly 
farmed  in  Ontario,  \v\\\  support  a  po'pulation  of  about 
300  persons,  from  which  the  radius  of  the  supporting 
area  may  be  estimated.  Broadly,  it  would  appear 
feasible  to  require  the  smaller  cities  to  give  propor- 
tionate support  to  about  six  miles  of  road  for  each  mile 
of  radius  of  su])porting  area;  or  on  another  basis,  two 
miles  to  each  million  of  assessment. 

The  Ontario  Highways  Act  came  into  eitect  in 
January  of  last  year,  and  there  is  considerable  negotia- 
tion to  be  carried  out  in  order  to  affect  organization  in 
all  rases.    The  counties  in  which  suburban  roads  have 
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been  settled  are, — York,  in  which  Toronto  contributes 
to  the  entire  county  road  system,  with  a  special  grant 
of  $250,000  to  the  Toronto-Hamilton  Highway;  Fron- 
tenac,  in  which  Kingston  contributes  to  approximately 
sixty  miles  of  road ;  Waterloo,  in  which  Gait  con- 
tributes to  25  miles,  and  Kitchener  to  12  miles;  Es- 
sex in  which  Walkerville  has  contributed  to  about  8 
miles,  and  with  ^^'indsor  negotiations  are  now 
in  progress.  Hamilton  has  contributed  $50,000  to  the 
Toronto-Hamilton  Highway,  and  negotiations  are  in 
progress  with  the  county  with  respect  to  other  sub- 
urban roads. 

Ontario  Department  of  Public  Highways 

The  road  organization  of  Southern  Ontario  is  vest- 
ed in  the  Department  of  Public  Highways,  under  the 
Minister  of  Public  Works  and  Highways,  and  is  in- 
charge  of  a  Deputy  Minister,  Chief  Engineer,  and  staff. 
The  duties  of  the  Department  have  a  considerable 
range,  including: — The  administration  of  the  Highway 
Improvement  and  Ontario  Highways  Acts,  which  pro- 
vide subsidies  to  county  and  main  roads  ;  the  admin- 
istration of  the  Motor  Vehicles  Act,  including  the  is- 
suance of  permits  for  motor  vehicles,  licenses  for 
chauffeurs,  etc. ;  the  administration  of  the  provisions 
of  the  Municipal  Act  with  respect  to  plans  and  specifi- 
cations for  steel  and  concrete  bridges ;  consultation 
with  town,  city  and  township  councils  with  respect  to 
road  and  street  improvement ;  the  construction  of  model 
and  experimental  roads ;  educational  measures  such  as 


the  publication  of  reports  and  bulletins,  addressing 
public  meetings,  and  the  instruction  of  county  road 
superintendents ;  miscellaneous  matters  such  as  traffic 
census,  the  testing  of  road  materials,  road  surveys  and 
estimates. 

Three-fold  Classification 

It  will  be  seen  that  the  general  trend  of  recent 
road  legislation  in  Ontario  has  been  toward  a  three- 
fold classification,  so  desirable  for  management  and 
distribution  of  cost,  and  which  is  being  evolved  in  the 
following  manner : — 

1.  Local  or  township  roads,  each  carrying  the 
traffic,  or  little  more  than  the  traffic  which  is  created 
by  the  farms  adjoining  the  road ;  such  roads  to  be 
controlled  by  and  at  the  expense  of  township  councils 
under  a  township  superintendent. 

2.  Leading  market  or  county  roads,  the  roads  radi- 
ating from  local  market  or  shipping  points,  which  carry 
a  considerable  accumulation  of  traffic ;  such  roads  to 
be  controlled  by,  and  to  be  at  the  expense  of  county 
councils  and  cities,  aided  by  a  provincial  subsidy. 

3.  Main  roads  between  important  cities  and  other 
terminal  points,  under  the  control  of  the  Provincial 
Department  of  Public  Highways. 

Discussion 

In  the  discussion,  Mr.  Squire  declared  that  the  path 
master  had  outlived  his  usefulness  ;  the  men  often  se- 
lected were  without  qualification,  and  it  was  tiriie  that 
the  post  should  be  abolished. 


Bituminous  Macadam  Roads 


By  William  D.  Sohier* 


MASSACHUSETTS  road  system  was  described 
in  this  paper,  which  contained  a  detailed  de- 
scription of  the  type  of  bituminous  road 
built  in  this  state  and  the  methods  employed* 
in  their  construction.  Roads  of  this  type  hav^  been 
made  necessary  since  heavy  motor  trucks  began  to 
become  a  i)redominant  factor  in  highway  traffic.  This, 
with  higher  wages,  has  nearly,  or  quite,  douI)led  the 
cost  of  construction  on  main  lines,  because  in  many 
instances  old  roads  have  had  to  be  dug  u])  on  account 
of  their  foundations  being  inadequate  for  the  more  con- 
centrated and  heavier  traffic.  Some  of  the  methods 
employed  in  connection  with  the  building  of  bitumin- 
ous roads  in  Massachusetts  are  abstracted  from  the 
paper  herewith  : 

l>oth  tars  and  asphalts  have  been  used  in  penetra- 
tion work.  The  methods  are  much  the  same.  After 
we  have  secured  an  adequate  foundation,  well  com- 
pacted and  rolled,  we  have  spread  on  this  enough  brok- 
en stone  to  make  it  four  inches  deep  after  r(Tlling.  It 
has  been  thoroughly  rolled  m:til  it  will  not  creep  under 
the  roller.  On  top  of  this  we  have  spread  about  three 
inches  of  2;/2  inch  stone,  and  rolled  this  thoroughly 
down  to  about  two  inches.  Into  this  lop  surface  we 
sjjray  hot  asphalt  or  tar,  under  pressure,  using  one  of 
the  various  mec-hanical  sprayers  or  trucks.  The  asphalt 
has  to  be  heated  to  about  350  degrees  F. ;  the  tars  to  > 
about  250  degrees.  We  spray  in  about  I44  gallon.s  to 
each  s(|uare  yard  of  surface,  finding  that  this  hot  bitu- 
men will  penetrate  about  two  inches,  coating  the  stone. 

We  then  spread  all  the  •)4-inch  stone  that  can  be 
rolled  in,  and  roll  it  thoroughly,  thus  filling  the  voids 
in  the  .surface.    After  this  is  done,  all  surplus  stone  is 
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thoroughly  swept  off  with  bamboo  brooms,  and  a  sur- 
face coating  of  asphalt  or  tar,  one-half  to  three-quar- 
ters of  a  gallon  to  the  square  yard,  is  sprayed  on  the 
road.  This  is  thoroughly  covered  with  pea-stone  and 
well  rolled.  This  pea-stone  has  to  be  constantly  swept 
back  or  more  stone  added  for  a  few  days,  until  there  is 
no  sign  of  bleeding.  When  any  work  of  this  character 
is  done  in  cold  weather,  the  road  must  be  carefully 
watched  every  warm  day,  and  especially  the  next  sea- 
son, and  wherever  there  is  any  indication  of  bleeding, 
more  stone  or  gravel  must  be  spread  on  it  immediately, 
or  the  road  will  be  i^icked  up  by  the  passing  vehicles. 

One-half  Covered  at  a  Time 

We  si)ray  the  l^itumen  on  one-half  the  road  surface 
at  one  time,  cover  it,  etc.,  and  then  do  the  other  half  of 
the  width.  The  -J^-inch  stone  and  the  pea-stone  are 
got  out  beforehand  and  stacked  on  the  roadside,  so 
that  the  covering  can  be  put  on  immediately  and  the 
stone  rolled  in  before  the  bitumen  cools. 

We  hope  and  believe  that  roads  of  this  character, 
built  on  an  adequate  foundation  and  properly  main- 
tained, will  carry  a  very  considerable  traffic  for  five 
years  at  least  before  they  need  a  new  surface  treat- 
ment, when  a  good  grade  of  the  asphalts  is  used.  Where 
tar  is  used,  oiu"  experience,  in  common  with  the  best 
English  practice,  seems  to  show  that  a  light  surface 
treatment  of  aI)out  one-half  gallon  to  the  scpiare  \  ard  is 
adv  isable  and  necessary  every  two  vears. 

Tar  Sand  Grout — Brodie  Method 

Mr.  IJrodie,  city  engineer  of  Liveri)ool.  and  one  of 
tile  mcjst  experienced  road  builders  in  the  world,  has 
cle\'eloi)ed  a  form  of  construction  that  he  believes  will 
and  lias  i>rovcd  economical  fur  ordinary  light  citv  trat- 
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he,  but  not  for  hcavv  teaminj;-.  Certainly,  wiicn  Minic 
of  his  roads  were  twelve  vears  i>l(l.  in  l')14,  the  roads 
built  hv  this  nietluHi  were  in  most  excellent  condition, 
riiev  had  not  been  i)atclied  or  resurfaced,  whereas  the 
waterhi.und  macadam  road  just  beyond,  carryiui;  the 
sanie  trathc,  had  l)een  liu;htly  resiufaced  everv  year. 

The  usual  method  is  as  follows:  .\fter  the  fomula- 
tiou  is  properly  jirepared  and  well  compacted,  about 
4' J  inches  of  2-iuch  to  2'/.-inch  stone  is  spread  and 
well  rolled.  This  is  grouted  with  i)itcli  and  sand- 
mi.xed  and  ke|)t  constantly  agitated.  They  then  spread 
aiul  roll  in  with  a  steam  roller  stone  of  about  1  K> 
inches,  which  is  .>;routed  with  pitch  and  sand  and  rolled 
down  with  a  steam  roller,  the  wheels  of  which  are  kein 
oonstaiitlv  wet.  Into  this  top  they  roll  chip  or  quarter- 
inch  sti>ne.  Durino-  the  last  few  years  they  have  been 
puttin^r  on  a  surface  application  of  the  pitch  and  sand 
and  coverine:  it  with  pea-stone,  all  w-ell  rolled. 

The  important  point  is  to  secure  a  sand  that  is  the 
riijht  size  to  stay  in  suspension  in  the  tar  and  not  set- 
tle to  the  bottom  too  ipiickly.  Of  course,  the  coarser 
the  better,  if  it  can  be  kept  evenly  in  suspension  until 
used.  The  tar  and  sand  are  both  heated  to  about  250 
degrees  F. 

Application  of  Tar  and  Sand 

Wh  ere  we  have  constructed  some  roads  of  this 
character,  we  have  heated  our  sand  and  tar  on  the  road- 
side, usiui,'-  tar  kettles  and  a  sand  heater  to  heat  the 
sand.  We  built  a  box  on  wheels,  sIopin<^-  to  the  end, 
and  had  a  flexible  pipe  with  a  flat  nozzle,  from  which 
the  tar  and  sand  mixture  was  poured  i.nto  the  road. 

^^'e  have  used  this  method  of  construction  on  qu-rte 
a  number  of  stretches  of  road,  especially  on  grades,  as 
it  seems  to  be  less  slippery  for  horses  than  any  other 
type  of  hituminous  surface,  especially  if  the  surface 
coat  is  left  off  and  the  stones  are  allowed  to  project  a 
little.  The  tar  and  sand  seems  to  stiffen  and  strength- 
en the  whole  road,  and  Ave  believe  the  use  of  the  sand 
prevents  the  tar  from  oxidizing-  for  many  years,  and 
thereby  adds  to  the  life  of  the  road. 

Obtaining  Even  Distribution 
\\'e  developed  this  year  a  very  good  contrivance 
for  securing  an  even  distribution  of  the  mixture.  Two 
plank  bridg-es  were  made  that  bridged  the  road.  They 
were  2-inch  plank,  suppftrted  in  the  middle  on  a  2-inch 
plank  on  the  crown  of  the  road  and  built  up  on  the 
sides.  Another  2-inch  plank  running-  lengthwise  of 
the  road  was  supported  on  these,  and  the  man  pouring 
the  mixture  walked  along  this  plank,  held  his  bucket 
right  against  the  plank,  and  -walked  at  the  rate  of 
speed  that  just  emptied  the  bucket  in  the  length  of  the 
plank.  A  flat-nosed  bucket  was  used,  with  a  nozzle 
about  eight  inches  in  width.  By  placing  the  l^rulgcs 
the  right  distance  apart,  one  bucket  covered  just  the 
proper  area,  and  we  poured  about  two  gallons  to  each 
square  yard  of  surface.  Keeping-  the  bucket  against 
the  edfre  of  the  plank  secured  a  straight-edge  on  the 
road.  The  plank  was  then  moved  along  on  the  bridges 
across  the  road  and  the  process  repeated,  until  the 
whole  width  was  done.  There  were  practically  no 
spaces  left  where  the  voids  were  not  filled  and  the  bitu- 
men did  not  lap. 

Gravel  Asphalt  Mixed  Surfaces 
There  are  two  forms  of  bituminous  construction 
that  we  have  used  with  considerable  success  in  Massa- 
chusetts that  certainly  until  a  year  or  two  ago  haye  not 
been  used  elsewhere,  to  my  knowledge.  The  processes 
are  about  the  same,  except  that  in  one  case  sand  is 
used,  combined  with  an  asphalt,  by  either  the  layer  or 


mixing  niethod,  and  in  the  other  case  a  sandy  gravel  is 
used  combined  with  asphalt.  VVe  have  constructed  a 
good  many  miles  of  road  where  these  materials  have 
been  used.  They  make  very  satisfactory  roads  for 
medium  and  light  traffic,  and  cost  comparatively  little 
to  l)uild. 

We  do  not  claim,  even  for  the  gravel  asphalt  road, 
that  it  is  superior  to  various  other  forms  of  bituminous 
sin-faces,  which  cost  a  good  deal  more  to  construct,  but 
tiiat  where  stone  is  expensive,  the  haul  long,  if  a  good 
(juality  of  sandy  gravel  may  be  obtainable  at  a  very 
low  cost  near  the  road,  in  many  cases  a  road  can  be 
constructed  using  this  material,  the  first  cost  of  which 
will  be  relatively  low. 

A  short  description  of  the  process  of  construction 
on  a  particular  road  will  be  of  interest.  A  gravel  foun- 
dation was  put  in  wherever  the  bottom  was  bad,  and 
about  four  inches  of  local  crushed  stone  was  spread 
and  well  rolled.  On  this  was  spread,  as  evenly  as  pos- 
sible, about  three  inches  of  a  bituminous  mixture, 
made  of  gravel  that  had  been  run  through  the  crusher 
and  sand  or  stone  dust,  mixed  with  a  heavy  asphaltic 
product.  The  gravel  and  sand  and  the  asphalt  were 
thoroughly  heated,  and  were  mixed  in  a  hot  mixer  and 
then  carted  onto  the  road  and  spread.  The  surface  was 
rolled  down  to  about  two  inches  in  thickness,  when 
the  mixture  was  sufficiently  cool  not  to  crawl  under 
the  roller. 

Sufficient,  But  Not  Too  Much  Asphalt 

Great  care  is  necessary  to  ensure  a  uniform  product, 
uniformly  heated,  mixed,  and  spread,  and  that  suffi- 
cient asphalt  is  used,  and  no  more  than  sufficient,  to 
])ind  the  mixture  properly.  The  quantit}^  of  asphalt  has 
to  vary  somewhat,  according  to  the  amount  of  voids  in 
the  mineral  aggregate.  The  variation  is  usually  from 
18  to  22  gallons  of  the  cold  asphalt  to  the  cubic  3'ard  of 
gravel.  When  the  mixture  is  right  it  has  about  the 
consistency  of  Ijrown  sugar,  and  compacts  under  the 
roller,  though  when  it  is  first  spread  and  rolled  it 
sometimes  has  a  few  hair-cracks,  wliich  the  traffic  soon 
rolls  out.  The  asiilialtic  ))roduct  used  in  this  work  has 
a  penetration  of  from  80  to  120  with  a  Dow  penetro- 
meter. 

Roads  constructed  of  sand  and  asphaltic  oil  were 
first  tried  hy  my  commission  in  1905,  and  that  road  is 
still  in  existence,  though  it  has  required  a  considerable 
expenditure  each  year,  to  keep  itnip,  renew  and  widen 
it.  The  gravel  and  asjihalt  mixture,  were  first  tried  by 
me  in  1907,  and  that  piece  of  road  is  still  in  reasonably 
good  condition.  Such  mixed  asphalt  gravel  roads  cer- 
tainly look  as  if  they  would  last  for  a  considerable  per- 
iod of  time.  Several  quite  long  stretches  have  had 
already  five  years'  wear.  A  few,  but  not  many,  weak 
places  occur,  and  these  have  to  be  patched,  but  the  ex- 
pense is  very  slight. 

Discussion 

Messrs.  C.  A.  Mullen  (Montreal),  Jarman  (West- 
mount),  Crandall  (New  York),  and  E.  Drinkw^ater  (St. 
Lambert),  took  part  in  the  subsequent  discussion. 


Removing  Stains  from  Concrete  Floors 

Oil  stains  on  concrete  floors  may  be  removed  by 
using  a  mixture  of  1  pound  of  oxalic  acid  in  3  gallons 
of  water,  with  enough  wheat  flour  added  to  make  a 
paste  that  can  be  applied  with  a  brush,  .\llow  the 
application  t(j  remain  for  two  days  and  then  remove 
it  with  clean  water  and  a  scrubbing-  Inrush.  A  second 
application  may  be  necessary  in  stubborn  cases. 
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Cement  Concrete  Roads  and  Pavements 

  By  T.  Harry  Jones.  M.  Can.  Soc.  C.E.*   


FOR  the  past  28  years  cement  concrete  has  been 
used  in  Canada  in  the  construction  of  sidewalks. 
In  connection  with  the  earlier  walks  its  use  was 
extended  to  the  building  of  the  walk  crossings 
of  street  intersections,  some  of  these  built  over  25 
years  ago  being  in  good  condition  to-day.  It  was  also 
used  as  a  foundation  for  asphalt  and  other  pavements. 
Later  lanes  were  built  of  concrete,  one  having  been 
constructed  in  Toronto  in  1898.  It  was  only  ten  years 
ago  that  concrete  was  first  used  for  street  pavements, 
six  streets  being  constructed  in  Windsor  of  this  ma- 
terial in  1907.  Its  use  has  grown  till  it  is  estimated 
that  there  are  about  2,800,000  square  yards  of  this 
])avement  in  Canada,  of  which  about  1,600,000  square 
yards  are  in  Ontario  and  600,000  square  yards  in  the 
province  of  Quebec.  In  Ontario  alone  last  year  there 
was  laid  about  370,000  and  in  Quebec  about  100,000 
square  yards,  while  in  the  United  States  it  is  esti- 
mated there  are  over  60,000,000  square  yards  of  con- 
crete pavement  in  use  to-day. 

Few  Defects  on  Toronto-Hamilton  Road 

The  most  notable  cxam])le  of  concrete  roadway  in 
Canada  is  the  Tor(  int(  iT  lamilton  Highway,  which, 
with  the  exception  of  a  few  miles  at  each  end.  has  been 
constructed  between  these  cities  during-  1915-1916. 
It  is  on  the  leading  thoroughfare  between  Toronto  and 
Windsor,  and  is  subject  to  an  enormous  traffic,  which 
has  greatly  increased  since  its  construction.  Of  the 
work  done  in  1915  less  than  four  per  cent,  of  the 
slabs  were  cracked  sufficiently  to  require  filling,  and 
about  the  same  percentage  required  chipjMng,  and  two 
l)er  cent,  chiseling ;  the  greatest  percentage  of  these 
occurred  in  the  part  of  the  pavement  laid  late  in  the 
fall.  The  only  surface  defect  in  the  whole  pavement 
was  a  hole  about  4  in.  by  4  in.  As  a  good  deal  of 
criticism  has  been  made  in  reference  to  these  defects, 
and  as  the  question  of  joints  and  cracks  is  an  import- 
ant one  in  all  pavements,  I  take  the  liberty  of  c^uoting 
the  conclusions  arrived  at  by  Mr.  Van  .Scoyoc,  in  a 
report  to  the  Commission  after  making  a  personal  in- 
spection of  every  joint  and  slab  laid  in  1915. 

Poor  Work  Done  in  Fall 

Joints.— ^Ve  arc  willing  to  admit  that  joint  conditions 
.similar  to  those  found  on  limited  sections  of  the  roadway 
are  undesirable,  and  that  they  should  be  prevented.  The 
summary  shows  quite  conclusively  that  our  trouble  developed 
in  those  sections  laid  after  October  1.5th.  It  is  open  to 
serious  question  .if  any  work  should  l)e  done  in  this  locality 
after  this  date.  We  were  tempted  last  season  both  on  ac- 
count of  the  extremely  wet  weather  earlier  which  had  delayed 
our  progress,  and  the  unusually  mild  weather  which  con- 
tinued well  into  November.  We  were  successful  in  pre- 
venting any  injury  to  the  surface  by  the  frost.  We  were 
not  so  fortunate  insofar  as  the  joints  were  concerned.  I 
believe  the  explanation  of  the  trouble  lies  in  the  fact  that 
concrete  expands  not  only  with  an  increase  in  temperature, 
but  also  with  an  increase  in  the  quantity  of  moisture  it  con- 
tains. It  contracts  not  only  with  a  decrease  in  temperature, 
but  also  as  the  excess  water  used  in  mixing  dries  out.  Or- 
dinarily concrete  is  laid  in  warm  weather.  It  contracts  in 
setting  up  and  in  addition  contracts  with  the  cooler  weather 
during  the  winter  months.  It  shortens  more  than  enough 
to  provide  for  the  increase  in  length  with  the  increase  in 
temperature  during  tiie  following  summer.  In  our  own  case 
the  concrete  laid  late  did  not  dry  out  on  account  of  the  low 
temperature.  In  addition  a  very  wet  fall  was  succeeded  by 
an  extremely  wet,  cold  spring.     The  warm  weather  came 
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suddenly  and  the  concrete  expanded  before  there  had  been 
the  usual  contraction.  Even  with  these  conditions,  we  be- 
lieve that  there  would  have  been  no  noticeable  trouble  if  the 
joints  had  been  vertical,  as  the  forces  on  the  opposite  sides 
of  the  joint  should  have  balanced  each  other.  All  of  the 
joints  that  have  been  chiseled  through  are  more  or  less  in- 
clined. In  practically  every  case  this  inclination  is  in  the 
direction  in  which  the  mixer  was  working.  The  only  excep- 
tions that  I  have  been  able  to  find  up  to  the  present  have 
been  on  the  steeper  grades  where  the  tendency  of  the  con- 
crete is  to  flow  down  hill  and  in  the  joints  made  at  the  end 
of  a  day's  work  where  lack  of  care  would  make  the  tendency 
just  opposite  to  that  on  the  other  joints. 

It  is  quite  possible  that  wider  joints  would  have  de- 
creased the  trouble,  but  it  is  worth  mentioning  in  this  con- 
nection that  to  have  increased  the  thickness  of  joint  to  one- 
half  inch  would  have  entailed  an  additional  expenditure  of 
more  than  $.5,000  for  the  material  alone.  It  is  to  be  antici- 
pated that  the  maintenance  on  a  wide  joint  will  be  greater 
than  that  on  a  narrower  one.  In  our  own  case  a  very  small 
part  of  the  $5,000  will  put  the  joints  in  such  shape  as  to 
cause  no  serious  inconvenience  to  travel. 

Cracks. — They  have  been  tarred  on  approximately  seven 
miles,  at  a  cost  of  less  than  $25  for  materials  and  $175  for 
labor.  This  includes  any  tarring  that  was  done  on  the  joints 
as  well.  Four  or  five  more  barrels  of  tar  will  do  the  remain- 
ing work. 

Surface  defects. — If  there  were  signs  of  this  trouble  there 
would  be  real  cause  for  worry.  I  believe,  however,  that  both 
for  evenness  of  surface  and  quality  of  concrete  our  work 
compares  favorably  with  any  work  of  this  kind  anywhere." 

Simple  Cut  to  Allow  for  Expansion 

Transverse  joints  in  concrete  pavements  are  usu- 
ally termed  "expansion  joints"  and  are  left  one-quarter 
incli  in  width  and  are  filled  with  tar  or  asphalt.  In 
some  cases  even  wider  joints  are  advocated.  During 
the  warm  weather,  when  expansion  occurs,  the  filling 
is  soft  and  is  pressed  out  of  the  joint.  As  abrasion 
occurs  at  the  edges  of  the  joint  the  narrower  the  joint 
can  be  uiade,  the  better.  The  writer  is  of  the  oj)inion 
that,  in  city  pavements  which  are  watered  daily,  and 
on  residential  streets  partly  shaded  by  the  trees,  little 
attention  need  be  paid  to  the  expansion  of  the  slab. 
If  a  simple  cut  is  made  through  the  pavement  which 
will  allow  for  contraction  and  care  taken  that  it  be 
^•ertical,  the  adjoining  slabs  should  bear  the  com- 
pression. 

In  the  construction  of  long  stretches  of  sidewalk 
a  good  deal  of  trouble  was  caused  by  the  buckling 
of  the  slabs  dtu-ing  the  hot  weather.  •  This  was  com- 
pletely remedied  by  leaving  a  one-inch  stri])  in  every 
city  block.  Why  could  not  the  same  ]M-incii)le  be  ap- 
plied to  pavements,  doing  away  with  the  cross  joints 
and  leaving  a  two-inch  bridge,  say  ever\'  500  feet  in 
length? 

Some  of  Brantford's  Experiences 

In  a  two-course  pavement  (Park  Ave.)  constructed 
in  Brantford  in  1914,  a  strip  1  f/>  inches  wide  was  left 
between  the  blocks  of  the  lower  course  which  was 
afterwards  drawn  and  filled  with  sand  and  the  top 
course  of  two  inches  was  cut  through.  No  buckling 
has  occurred  in  this  pavement.  This  matter  was  also 
followed  in  another  pavement  which  was  begun  last 
-year 'and  is  to  be  completed  this  year.  In  Chestnut 
.\venue  i)a\enieiit,  laid  in  Brantford  in  I'M  I,  longiliul- 
iiial  cracks  have  dex'eloped,  exce])tiug  iu  a  strij)  110 
feel  in  length,  in  which  a  longitudin.il  joint  was  left 
down  the  centre  of  the  pavement,  in  which  part  no 
cracks  whatever  have  api)eared.  \i)])lying  this  prin- 
ciple in  the  Park  Avenue  pavement,  (uie-haif  the  width 
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I'l  tlu-  iKHfiiu'iit  was  first  (.■oiistnioliHl  fur  tho  full 
Iciiiith  t>f  tlic  street  ami  tho  otlior  lialf  joiniiii;-  it  with- 
out any  tiller  hetweeii.  Xo  loiiyitiuliual  cracks  ha\c 
tlcvt'lopetl  in  this  pav  ciiicut.  Xone  of  llicsc  |)a\  l  uicnts 
w  ere"  reiiilorceil. 

More  Cracks  in  Early  Pavements 
While  cracks  in  all  pavements  are  ol)jectionaI)U', 
ami  shouKl  he  eliminatetl,  if  ])ossil)le,  there  has  heen 
a  sreat  deal  more  criticism  in  reference  tt>  these  in  con- 
crete pavements  than  the  facts  justify.  The  writer  the 
other  ilay  in  a  lar^e  cit>-  counted  120  cracks  in  ahout 
a  ipiarter  of  a  mile  on  liie  part  (not  concrete)  he- 
tween  the  street  railway  track  and  the  curh,  yet  or- 
dinarily they  wi>nld  not  ha\e  heen  noticed.  Most  of 
the  cracks  in  concrete  pax  ements  are  in  the  earlier  ones, 
when  the  speciticatioiis  i>f  to-day  were  not  followed. 
Mr.  lulward  .\.  1  lines.  Chairman  of  the  Board  of 
County  Roail  (.  ommissii'iiers  of  Wayne  Comity,  where 
their  ri>ads  arc  models  for  other  jjlaces,  writes  on 
March  27th.  1917.  as  follows:— 

"Tlic  work  wc  liave  put  down  in  tin:  last  live  years  lias 
cracked  very  little  in  comparison  with  that  put  down  previ- 
ous to  that  time.  We  do  not  regard  tlie  cracks  as  material. 
.\  person  ridini;  over  them  witli  his  eyes  shut  would  not 
know  that  they  were  there.  Of  course,  you  understand,  we 
would  much  prefer  to  have  none;  but  it  seems  to  he  impos- 
-ihle  to  eliminate  them  entirely.  Our  experience  shows  us 
that  the  crackinjj  usually  occurs  early  in  the  sunnner,  and 
that  the  .greater  number  of  cracks  develop  the  first  summer 
after  the  road  has  been  opened  to  traffic;  however,  a  few 
cracks  seem  to  develop  each  year.  Even  after  eight  years, 
occasionally  cracks  are  develo])ing." 

It  will  fjenerally  he  found  that  cracks  in  a  con- 
crete road  are  attributahlc  to  either  an  improper 
foundatio'n  or  lack  of  drainage,  which  generally  goes 
with  a  clay  sub-soil.  In  country  roads  cracks  are  often 
found  on  curves,  where  the  road  has  been  widened 
out.  making  a  fill  necessary. 

Examples  of  Durability 

In  reference  to  the  durability  of  concrete  roads 
there  is  a  case  of  one  in  the  United  States  in  use  about 
25  years,  and  as  usa))lc  to-day  as  when  laid.  A  con- 
crete lane  laid  in  the  city  of  Brantford  in  connection 
with  a  wholesale  grocery  warehouse  was  laid  in  1902, 
and,  excepting  a  few  small  cracks,  is  apparently  in  as 
good  condition  as  when  laid. 

There  is  no  reason  why  concrete  should  not  be 
laid  on  business  streets  or  those  subject-  to  heavy 
traffic.  The  exjjeriencc  in  Wayne  County  has  demon- 
strated this.  The  South  ^Market  Street  pavement,  laid 
in  Brantford  in  1912,  near  the  intersection  of  the  two 
main  business  streets  on  a  grade  of  from  5  to  8  per 
cent.,  is  another  example. 

Objection  is  sometimes  made  to  concrete  jjavements 
oil  account  of  the  difficulty  in  breaking  through  in 
making  connections  or  repairs  to  services.  It  seems 
to  be  forgotten  that  the  same  objection  largely  exists 
in  other  pavements  which  have  a  concrete  foundation. 

Replacing  Other  Surfaces  with  Concrete 

An  interesting  experiment  has  been  made  in 
Wayne  County  in  re-surfacing  an  old  concrete  pave- 
ment with  a  three-inch  surface.  From  the  experience 
obtained  in  repairing  bituminous  pavements  on  a  con- 
crete base  with  concrete,  the  writer  believes  that  the 
exfKriment  will  be  successful,  and  that  when  surfaces 
r)f  Hther  pavements  have  been  worn  out  they  can  be 
replaced  by  crjncrete. 

One  of  the  difficulties  in  connection  with  concrete 
pavements — and  others  as  well — is  that  they  often  have 


to  be  constructed  immediately  after  the  laying  of  sew- 
ers and  other  pipes  and  connections,  the  putting  in 
of  which  has  been  necessitated  by  the  proposed  pave- 
ment. 

The  maintenance  charges  in  connection  with  con- 
crete pavements  are  less  than  that  of  any  other  class. 
This  will  be  more  appreciable  as  time  goes  on,  and  it 
is  found  that  other  ])avements,  with  which  concrete 
is  compared,  require  replacing,  while  properly  con- 
structed concrete  pavements,  instead  of  lasting  their 
estimated  lifetime  of,  say  ten  years,  are  good  for  an- 
other ten,  and  still  another. 

The  light  color  of  concrete  pavements  instead  of 
being  objectionable,  is,  in  the  opinion  of  the  writer, 
desirable.  The  residential  streets  and  roads  generally 
are,  or  should  be,  shaded  by  trees,  and  the  effect  on  a 
dull  day  or  a  dark. night  of  turning  from  a  dark  pave- 
ment to  one  of  concrete  is  pleasing. 

Teamsters  using  all  classes  of  pavement  testify 
that  those  of  concrete  are  the  least  slippery.  They 
are  easily  cleaned  and  more  readily  kept  clean.  They 
are  less  dusty,  the  surface  being  freer  from  voids  or 
waves.  This  can  be  tested  with  the  head  lights  of 
a  motor  at  night,  which  exaggerates  the  unevenness, 
and  while  slight  irregularities  appear  in  concrete  pave- 
ments, many  others  are  like  the  waves  of  a  lake  -when 
not  too  calm. 

Discussion 

The  subsecpient  discussion  was  largely  on  the  ques- 
tion of  the  merits  and  demerits  of  concrete  roads,  the 
balance  of  opinion  being  decidedly  favorable  to  the 
use  of  concrete.  The  subject  Avas  opened  by  Mr. 
Drinkwater,  who  cited  instances  where  longitudinal 
cracks  had  resulted. 

On  the  other  hand,  the  Chairman,  Messrs.  A.  F. 
MacCallum  (Ottawa),  Hogarth,  Lambert  (Three 
Rivers),  Deer  (St.  Catharines),  and  Jarman  (W'est- 
niount),  spoke  favorably  of  their  experience  Avith  con- 
crete roads.  The  Chairman  pointed  out  that  if  con- 
tractors who  knew  nothing  about  the  work  used  con- 
crete ])oor  results  would  follow.  Mr.  Hogarth  re- 
marked that  a  recent  examination  of  the  Toronto-Ham- 
ilton road  showed  that  18  slabs  had  been  slightly  af- 
fected last  winter  but  some  of  the  cracks  had  possibly 
developed  from  insufficient  drainage.  The  appearance 
of  the  road  from  end  to  end  was  splendid.  Mr.  Lam- 
l)ert  said  that  in  Three  Rivers  there  was  only  one 
per  cent,  of  cracks  in  65,000  square  yards  oi  concrete, 
while  Mr.  Deer  remarked  that  frost  penetration  in 
the  centre  of  the  road  would  affect  asphalt  as  well  as 
concrete.  Mr.  Jarman  stated  that  in  AVestmount  they 
had  found  practically  no  cracks,  although  the  slabs 
in  the  spring  tended  in  some  instances  to  heave,  set- 
tling back  with  the  appearance  of  warm  weather.  Mr. 
Mullen  remarked  that  while  concrete  would  crack,  they 
must  not  form  an  opinion  upon  the  performances  of 
some  roads,  and  he  told  of  the  doings  of  certain  Ncav 
York  contractors  in  carrying  out  contracts  in  ways ' 
which  were  not  favorable  to  constructing  good  roads. 
He  spoke  favorably  of  sheet  asphalt  laid  upon  con- 
crete foundations. 


Annual  Dinner 

In  the  evening  the  annual  dinner  was  held  at  the 
Chateau  Laurier,  the  i)rincii)al  speakers  being  Sir 
(ieorge  E.  Foster,  Hon.  ^\■.  G.  Mitchell.  Provincial 
Treasurer  of  the  Pro\ince  of  Quebec;  Sir  Sam  Hughes, 
Col.  W.  Sohicr,  and  Mr.  James  H.  MacDonald.  of  Con- 
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nccticut.  The  speeches  were  largely  of  the  patriotic 
order,  with  an  exchansje  of  messages  of  good-will  be- 
tween the  representatives  of  Canada  and  those  of  the 
United  States.  Sir  George  Eoster  welcomed  the  entry 
of  tiie  States  into  the  war,  rejilying  to  a  greeting  from 
Mr.  I.  H.  MacDonald.  Mr.  Mitchell  reviewed  the  ad- 
vance of  the  good  roads  nioxenient  in  the  Province  of 
Ouebec,  and  told  of  the  awakened  i)ublic  opinion  which 
had  resnlted  from  the  educational  campaign  and  from 
the  \  isible  benefits  of  good  roads. 

Small  Details  Count 

The  opening  speech  at  the  .sessitm  on  A])ril  12  was 
by  Mr.  J.  II.  MacDonald,  who  in  an  informal  talk  re- 
lated his  experience  as  .State  lliglnvay  Commissioner 
of  Connecticut.  The  little  things  in  road-building,  he 
said,  were  often  lost  sight  of.  There  were  certain 
essential  matters  in  road  construction  that  must  not  be 
overlooked,  just  as  in  the  same  way  that  the  time  for 
j-epairing  a  road  was  when  it  was  finished.  They  might 
talk  about  permanent  roads,  but  he  had  never  seen  a 
road  wdiich  could  be  properly  termed  permanent.  The 
gravel  road  had  done  excellent  work,  and  among  the 
essential  things  for  a  good  road  of  this  type  was  the 
selection  of  the  grax  el.  l''.xperieuce  was  the  chief  .fac- 
tor in  selecting  a  gra\  el — common  sense  was  the  best 


road-builder  that  he  knew  of.  Mr.  MacDonald  de- 
scribed in  detail  the  types  of  gravel  roads  in  his  state, 
these  being  constructed  so  as  to  meet  the  different 
kinds  of  traffic.  Roads,  he  said,  were  too  often  repaired 
at  a  wrong  time — when  it  suited  the  convenience  of 
those  who  were  resi^onsible  for  the  upkeep  of  the  road. 
It  was  not  necessary  to  have  a  road  roller;  it  was  the 
stitch  in  time  that  was  essential.  It  would  be  neces- 
sary to  construct  heavier  types  of  roads  throughout  the 
Dominion,  but  it  would  l)e  many  a  long  dav  before 
■either  gravel  or  macadam  highways  would  be  aban- 
doned, as  they  had  so  many  distinct  advantages.  The 
c|uesti()n  of  the  cast  of  screenings  was  of  immense  im- 
portance in  the  bonding  of  the  road,  and  his  own  prac- 
tice was  to  cast  the  screenings  lengthwise  with  the 
road. 

Stone  and  Gravel  Roads  Still  Most  Important 

Mr.  lluber  jJointed  out  that  stone  and  gra\el  roads 
might  be  expected  to  give  first-class  service  for  many- 
years  to  come  for  moderate  traffic.  Failure  of  these 
classes  of  roads  could  generally  be  traced  to  the  neglect 
of  the  cardinal  principles  underlying  their  care. 

Mr.  C.  R.  Whcelock  ( ( )rangeviile,  Ont.)  remarked 
that  the  roads  dealt  with  by  Mr.  MacDonald  would  for 
the  next  fifteen  years  form  by  far  the  greater  ])ropor- 
tion  of  roads  used  in  Canada. 


Correction  of  Alignments  ' and  Grades 

 By  A.  Fraser*  


THIS  paper  is  confined  to  a  study  of  the  align- 
ment and  grade  problem,  more  especially  in 
connection  with  the  trunk  roads  of  Quebec  pro- 
vince, setting  aside  special  conditions  in  moun- 
tainous country.    The  following  are  the  general  prin- 
ciples which  by  experience  have  been  found  the  most 
practical  and  important. 

(1)  The  curves  should  be  planned  to  afiford  a  sight 
distance — that  is,  the  greatest  distance  at  which  the 
drivers  of  two  approaching  vehicles  may  see  each 
other — not  less  than  250  feet.  This  is  the  most  im- 
portant rule.  The  whole  cjuestion  of  alignment  and 
grade  is  a  question  of  the  line  of  sight  of  unobstructed 
vision. 

(2)  The  radius  of  cnrvatiu-e  in  the  province  of 
Quebec  has  a  minimum  length  of  300  feet  wherever 
possible  without  incurring  a  prohibitive  cost.  If  we 
have  to  shorten  that  radius  to  150  feet  and  under,  we 
put  danger  signs  400  feet  distant. 

(3)  The  pavement  itself  should  be  widened  in  the 
curves,  and  banked.  Eor  the  banking  of  the  curves, 
the  following  rules  are  advisable :  On  a  curve  of  be- 
tween 2,000  and  800  feet  radius  the  outer  side  of  the 
pavement  should  be  six  inches  higher  than  the  inside 
one;  between  800  and  550  feet  radius,  7  inches;  be- 
tween 550  and  400  feet,  8  inches ;  between  400  and  300 
feet,  9  inches  :  and  under  300  feet  10  inches. 

Compensating  for  Resistance  of  Curve 

(4j  When  a  curve  occurs  on  an  ascent,  the  grade 
at  that  place  must  be  diminished  in  order  to  com- 
pensate for  the  additional  resistance  of  the  curve. 
When  it  is  necessary  to  make  a  radius  of  curvature 
less  than  300  feet,  we  usually  follow  the  principle  of 
reducing  the  grade  on  the  curve  at  the  rate  of  one 
per  cent,  for  every  50  feet  that  the  radius  has  to  be 
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reduced,  so  that  where  we  are  locating  a  five  per  cent, 
grade  and  have  to  put  in  a  curve  wdth  200  feet  radius, 
we  give  a  three  per  cent,  grade. 

(5)  As  a  rule,  there  ought  to  be  a  tangent  of  about 
100  feet  between  two  curves.  Quick  reverse  curves 
are  disagreeable  and  dangerous  with  automobile  traffic, 
and  are  to  be  avoided. 

(6)  All  obstacles  are  crossed  as  nearly  as  pos- 
sible at  right  angles.' 

(7)  The  road  on  each  side  of  an  obstacle  should 
be  straight  on  a  length  of  at  least  50  feet  when  there 
is  a  possibility  of  doing  it  so  without  incurring  pro- 
hibitive expense. 

(8)  Do  not  overestimate  the  advantage  of  straight- 
ness.  The  curved  road  around  a  hill  is  often  no 
longer  than  the  straight  road  over  it.  In  addition,  a 
more  or  less  sinuous  course  is  an  advantage  from  a 
maintenance  standpoint,  as  on  a  winding  road  the 
wheel  traffic  has  a  tendency  to  spread  over  the  entire 
surface. 

(9)  Carry  the  road  along  the' southern  or  western 
slope  of  ridges,  if  possible,  so  that  it  may  be  less  ex- 
posed to  storms  and  dry  out  more  quickly  after  heavy 
rains  and  the  melting  of  snow. 

(10)  The  difference  in  the  length  between  a  straight 
road  and  one  whicli  is  slightly  curved  is  verv  small. 
We  generally  follow  the  line  of  the  old  roads  as  long 
as  there  is  no  bad  curve  and  no  danger  for  the  auto- 
mobile traffic. 

Maximum  Grade 

(11)  The  maxinuun  grade  on  our  trunk  roads  is 
generally  fi\e  per  cent.  Vov  a  short  distance,  it  is 
ollen  belter  to  place  a  (>  or  7  per  cent,  grade  over  a 
limited  distance  than  to  make  a  deep  and  exi)ensive  cut. 
In  the  province  of  Quebec  we  generally  make  the 
grade  follow  the  natural  undidatious  of  the  ground 
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as  lonjj  as  uc  ri-main  1>(.-K>\v  ilio  niaximuiu  i^iailc,  and 
the  siylU  ilistancc  is  at  least  250  l\ct. 

(12)  tirades  as  hijjli  as  10  per  eent.  or  over  must 
l>e  avoidetl  at  all  cost  lieeause  thev  are  very  danger- 
ous, both  for  horse  and  motor  trallic,  in  frozen  and 
icy  weather. 

(K>)  Ueep  cuts  mvist  be  avoided  as  mueh  as  pos- 
sible, on  aceount  of  the  snow,  and  the  resullinj;  difti- 
culties  for  tralVic  in  winter  and  sprint^. 

Summit  of  Two  Intersecting  Grades 

(14)  There  is  occasionally  a  road  upon  which  the 
smntnit  of  two  intersecting;  g;rades  is  a  source  of 
«lanj,'er,  because  the  drivers  of  cars  which  happen  to 
meet  just  at  the  to])  cannot  sec  each  other  until  jiisl 
before  they  meet.  This  meeting  pt)int  of  two  grades 
shouKl  be  rouiuled  olY  by  a  vertical  ciu-vc  so  as  to 
insure  a  sight  distance  of  at  least  250  feet. 

(15)  One  of  the  most  important  cpicslions  that 
wc  have  to  take  care  of  in  determining  the  grades  and 
the  alignments  is  that  of  drainage.  The  alignments 
and  grades  must  be  corrected  so  as  to  insure  a  good 
drainage  and  eliminate  all  dangers  where  possible. 

Afternoon  Session,  Thursday 

The  first  paper  at  the  afternoon  session  was  by  Mr. 
A.  I'Tascr.  engineer.  Roads  Department,  Quebec,  on 
"Ci>rrection  of  Alignments  and  (Iradcs  in  Existing 
1 1  ighwavs." 

Mr.-  'i\  1).  iilack.  town  engineer;  \\  clland,  read  a 
paper  on  "Brick  Roads  and  Pavements." 

Mr.  W.  H.  Connncll.  chief  of  the  Public  Works, 
Philadelphia,  gave  an  illustrated  talk  on  "(iranite  IMock 
Pavements." 

Mr.  Connell's  i)aper  comprised  an  abstract  of  his 
|)aper  on  the  same  subject  before  the  American  Road 
Builders'  Association,  followed  by  an  abstract  of  the 
discussions  with  comment.  Acce]:)ted  practice  in  the 
construction  of  granite  block  pavements  with  satis- 
factory sjjecifications  for  materials  and  methods  are 
outlined,  which,  if  carefully  adhered  to,  will  ])roduce 
a  road  of  the  best. 

"Methods  Employed  for  Making  Road  Material 
Survevs"  was  the  subject  of  a  paper  by  Mr.  L.  Rei- 
necke,  (Geological  Survey,  Department  of  Mines.  He 
referred  to  the  work  of  the  department  in  grading  and 
classifying  trap  rock,  field  boulders,  and  gravel.  The 
department  worked  in  co-operation  with  the  provincial 
highwav  authorities,  and  asked  the  criticism  of  road- 
builders  for  whose  benefit  the  work  was  carried  on. 

Mr.  Hogarth  stated  that,  owing  to  the  lack  of  trans- 
portation facilities,  all  attempts  to  market  trap  rock  on 
the  north  shore  of  Lake  Huron  had  met  with  non-suc- 
cess. Another  deposit  in  South  Ontario  was  now  being 
marketed.  At  the  present  time  in  Toronto  trap  rock 
was  worth  25  to  50  per  cent,  more  than  limestone,  and 
it  was  onlv  when  a  tough,  durable  stone  was  required 
that  trap  rock  was  used.  In  South  Ontario  they  had 
quarries  which  supplied  good  grades  of  limestone.  This 
gave  a  fair  wearing  surface,  and  the  cost  was  such  that 
municipalities  could  place  the  stone  on  the  road.  Erom 
a  practical  point  of  view,  they  must  build  with  local 
material.  All  local  material  was  not  of  the  same  grade, 
and  the  work  that  Mr.  Reinecke  had  done  in  grading 
stone  was  of  great  value;  this  remark  also  applied  to 
gravel. 

Mr.  R.  B.  Morley,  general  manager  of  the  Ontario 
Safety  League,  spoke  of  their  campaign  to  reduce 
street  and  highway  accidents.  He  described  the  efforts 
that  had  be^n  directed  towards  education  of  the  school 


ciiildrcn,  the  dri\-ers  of  vehicles,  street  car  motormen, 
etc.  In  this  campaign,  lectures,  motion  pictures,  cir- 
culars and  posters  have  been  eft'ectively  used.  Mr. 
Morley  was  particularly  insistent  that  the  prevention 
of  accidents  was  largely  a  matter  of  individuals  show- 
ing coiH-tesy  towards,  and  consideration  for,  one  an- 
other. Rarely  an  accident  happened  for  wdiich  only 
one  person  was  l(j  blame.  A  copy  of  the  recommenda- 
tions of  the  Traffic  Committee  of  the  city  of  Toronto 
was  included  in  Mr.  Morley's  paper. 

*       *  * 
Friday  Session 

Mr.  W.  Huber,  assistant  engineer,  Ontario  Public 
i  lighways  Department,  was  the  first  speaker  at  the  ses- 
sion on  April  13.  His  paper  was  called  '"Modern  Road 
Machinerv,  Its  Selection,  Use,  and  Care." 

This  pajjer  dealt  with  the  need  of  modern  machin- 
erv for  modern  road-making.  For  best  results  the  me- 
chanical equipment  must  Ije  exactly  suited  to  the  work, 
and  mu.st  be  operated  by  competent  men,  without  loss 
of  time,  and  under  experienced  supervision  and  careful 
maintenance.  Good  road-building  means  the  use  of 
machinery  in  a  proper  manner  and  the  training  of  men 
in  it,s  proper  operation. 

The  next  paper  was  on  "Highway  Bridges  and  Cul- 
\  erts."  by  Mr.  W.  G.  Yorston,  Assistant  Road  Com- 
missioner Province  of  Nova  Scotia. 

This  was  followed  by  a  paper  on  "Bridges  and  Cul- 
verts," by  Mr.  Lucius  E.  Allen,  engineer,  Hastings 
County,  Ontario.  Mr.  Allen's  paper  will  be  reviewed 
in  a  later  issue. 

"Road  Oils  and  Tars"  was  the  subject  of  a  paper  bv 
Mr.  Arthin-  H.  Blanchard,  M.C.S.E.,  consulting-  high- 
wav engineer.  New  York.  The  paper  stated:  Road  oils 
and  tars  will  be  considered  from  the  standpoint  of 
their  use  in  connection  with  the  maintenance  of  broken 
stone  and  gravel.  Dust-laying,  as  the  primary  object 
of  the  use  of  oils  and  tars,  will  not  be  discussed,  as  it 
is  believed  that  special  attention,  at  the  present  time, 
should  be  devoted  to  such  methods  of  using  these 
materials  as  will  economically  preserve  the  surface  c)f 
the  roads  and  also  render  them  practically  dustless. 
As  the  subject  will  be  presented  with  a  view'  to  general 
ada])ta1jilitv  of  conclusions  and  recommendations,  it 
is  evident  that  only  conservative  practice  can  be  advo- 
cated. Local  conditions,  however,  must  always  be 
given  great  weight  in  the  final  determination  of  the 
method  and  material  to  be  used.  The  special  commit- 
tee on  materials  for  road  construction  of  the  American 
Society  of  Civil  Engineers  defined  bituminous  surface 
as  a  superficial  coat  of  bituminous  material,  w-ith  or 
without  the  addition  of  .stone  or  slag  chips,  gravel, 
sand,  or  material  of  similar  character. 

Oils  are  not  advocated  for  general  use  in  the  con- 
struction of  bituminous  surfaces,  for  the  following  rea- 
sons: (I)  Medium  and  heavy  oils  generally  require 
considerable  lime  in  which  to  set  up;  (2)  most  petro- 
leum products,  wdiile  in  a  fluid  state,  act  to  a  certain 
extent  as  lul)ricants ;  (3)  it  is.  therefore,  evident  that 
more  or  less  movement  of  the  roadway  surface  will 
take  j)lace  under  traffic  during  the  setting-up  period; 
(4)  the  bituminous  mats  or  carpets  formed  invariablv 
become  wavy  and  full  of  humps  and  ruts  under  heavv 
traffic;  (5)  due  to  the  character  of  the  resulting  sur- 
face, further  maintenance  is  rendered  difficult  and 
costly;  (6)  prior  to  the  re-treatment  o{  oil-coated 
rf)ads  it  is  often  necessary  to  remove  considerable  por- 
tions of  the  bituminous  mats  with  picks  and  shovels 
or  with  scarifiers.   After  quoting  specifications  for  re- 
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lined  tars-  used  hot,  and  cut-back  asphalt  for  surface 
treatments  whicli  have  j^iven  satisfactory  results,  Mr. 
nianchard  dealt  with  methods  of  construction.  In  the 
case  of  hrnkcn  stone  and  f^Tavel  roads,  the  most  effi- 
cient method  of  ])rocedure  is  to  clean  the  surface  thor- 
ous^'hly  by  sweepiui^-  with  hand  brooms  or  horse  sweep- 
ers and  hand  Ijrdouis,  the  iinal  sweepinc^-  bcini;  done 
with  bass  or  oilier  line  fibre  l)rn(]m>.  The  bituminous 
material,  which  is  used  both  cold  and  hot,  is  ajiplicd  to 
the  surface  in  amounts  varvim;-  frcjm  one-quarter  to 
one-half  t^allon  per  S(|uare  yard,  with  the  aid  of  pouring 
cans,  hose  attached  to  tanks,  hand-drawn  gTavity  dis- 
tributors, horse-drawn  or  motor  truck  gravity  or  pres- 
sure distributors.  Some  kind  of  material  coating-  is 
generally  applied  to  co\  er  the  l)ituminous  material. 
The  degree  of  cleanliness  of  the  surface  obtained  l)v 
sweeping  will  depend  to  a  large  extent  upon  the  details 
of  the  original  construction.  It  has  been  found  that  a 
road  with  a  thoroughly  rolled  and  well  puddled  broken 
stone  wearing  surface,  composed  of  road  metal  from 
1  in.  to  in.  in  longest  dimension,  may  be  easily 
cleaned,  and  the  essential  adhesion  of  the  l)iluminous 
suiface  readil\-  secured.  'J1iis  method  is  characteristic 
of  the  modern  practice  of  many  of  the  foremost  Eng- 
lish and  French  engineers. 

Causes  of  Bituminous  Surface  Failures 

Mr.  Blanchard  then  cpioted  certain  specifications 
covering"  construclion^  and  went  on:  The  causes  of 
failures  of  bituminous  sm  iaces  are  many.  They  may 
be  considered  from  the  standi^oint  of  the  condition 
and  character  of  the  original  surface,  the  materials 
used,  the  method  of  construction,  and  local  conditions. 
The  failure  from  the  standi)oint  of  the  character  of  the 
original  surface  is  many  times  due  to  failure  on  the 
part  of  those  in  charge  to  place  the  surface  in  satisfac- 
tory condition  before  the  applicatioil  of  the  bituminous 
material.  Many  cases  are  noted  where  bituminous 
materials  are  applied  over  a  surface  in  which  are  found 
many  pot-holes  and  ruts  or  Avhieh  is  dirty,  due  either 
to  accumulated  dust  and  dirl  or  to  the  original  method 
of  construction.  In  main-  cases  a  damp  condition  of 
the  surface  has  resulted  in  failure. 

From  the  stand])oint  of  the  phj'sical  and  chemical 
properties  of  the  material,  many  instances  may  be  cited 
in  which  failure  is  due  to  the  materials  not  having  the 
proper  characteristics  for  the  conditions  under  which 
they  are  employed.  The  large  percentage  of  volatile 
constituents  contained  in  certain  asphaltic  oils  has  ren- 
dered surfaces  constructed  with  them  unsatisfactory 
because  of  the  long  jjeriod  reciuired  for  these  surfaces 
to  set-up  so  that  the  iMtuminous  material  will  not  track 
or  the  carpet  thus  formed  will  not  creep  and  form 
waves  and  humps.  In  certain  cases  the  use  of  light  oils 
on  tar  or  asphalt  surfaces  has  softened  the  original 
bituminous  surface  to  such  an  extent  as  to  render  the 
road  or  pavement  unsatisfactory  for  use. 

h'roni  the  standpoint  of  construction,  failures  are 
due  both  to  the  use  of  too  small  an  amouirt  of  the  bit- 
uminous material  and  to  an  excess  of  material.  Im- 
])roper  application,  resulting  in  uneven  distribution,  is 
accountable  for  many  failures  of  bituminous  surfaces, 
while  in  other  cases  a  lack  of  sufficient  covering  of 
stone  chips  or  material  of  a  similar  character,  has  ren- 
dered the  surface  .sticky  and  mushy. 

There  are  numerous  instances  where  bituminous 
surfaces  have  been  adopted  under  conditions  which  call 
for  the  construction  of  bituminous  concrete  pavements 
or  even  some  other  type  of  block  pavement.  A  mat 
type  of  construction  which  has  been  employed  to  a  con- 
sideraible-extent  has  proved  inefficacious  in  cases  where 


the  amount  of  motor  car  traffic  was  not  sufficient  to 
iron  out  satisfactorily  the  calk  holes  caused  by  the 
horse-drawn  vehicular  traffic. 

At  the  afternoon  the  question  of  "Road  Organiza- 
tion" was  dealt  with  by  Mr.  George  S.  Henry,  M.P.P. 
Mr.  Henry's  paper  will  be  reviewed  in  a  later  issue. 

Mr.  C.  A.  Mullen,  of  Milton-Hersey  Company,  Ltd., 
Montreal,  spoke  on  "The  Contract  and  Specifications 
for  Paving."  A  review  will  be  published  in  an  early 
issue  of  the  Contract  Record. 

'The  Plighway  in  Relation  to  Land  Development" 
was  dealt  with  by  Mr.  Thomas  Adams,  town  planning 
advisor.  Commission  of  Conservation,  Ottawa. 

Mr.  Linsey  Crossley's  paper  on  "Sheet  Asphalt 
Pavements"  was  also  submitted. 

In  this  paper  the  author  outlined  the  chief  require- 
ments for  the  laying  of  successful  asphalt  pavements. 
Such  pavements  are  not  experiments,  but  have  been 
proved  under  all  kinds  of  traffic  for  many  years,  and 
they  are  now  based  on  the  fundamental  principles  of 
chemistry  and  physics.  The  five  stages  in  the  con- 
struction of  a  sheet  asphalt  pavement — preparation  of 
specifications,  subgrade,  concrete  base,  Ijinder  course, 
surface  on  top — were  each  considered  in  turn,  and  their 
essential  requirements  outlined.  The  reader  is  referred 
to  the  Contract  Record  of  January  17,  where  the  same 
author  takes  up  this  subject  in  sul)stantially  the  same 
manner. 

At  the  suggestion  of  Mr.  Hogarth,  the  following  re- 
solution was  referred  to  the  Resolutions  Committee : 
That  an  investigation  be  made  and  representations  be 
made  to  the  Provincial  (Ontario)  Government  to  have 
placed  in  the  Municipal  Act  a  clause  enabling  co-opera- 
tion between  the  owners  of  property  and  the  munici- 
pality in  erecting  sub-drainage  along  the  sides  of  the 
road  sufficient  to  take  care  not  only  of  the  water  from 
the  roadway  proper,  but  also  from  the  farm  property 
abutting  on  that  road."  The  motion  was  supported  by 
Mr.  A.  H.  Foster,  who  said  that  such  a  resolution,  if 
put  into  efifect,  would  do  away  with  the  long,  deep 
ditches  along  the  sides  of  the  roads.  Co-operation  be- 
tween farmers  and  road-builders  was  essential  for  this 
purpose. 

New  Officers 

The  annual  meeting  of  the  Dominion  Good  Roads 
Association  was  held  on  Saturday  morning.  The  fol- 
lowing officers  were  elected:  President,  Mr.  J.  Duchas- 
tel,  city  engineer,  Outremont,  P.O. ;  vice-president,  Mr. 
S.  L.  Squire,  honorary  president,  ()ntario  Good  Roads 
Association,  Waterford,  Out. ;  secretary-treasurer,  Mr. 
George  A.  McNamee,  Montreal;  honorary  ])residents: 
Messrs.  U.  H.  Dandurand,  Montreal;  W.  A.  McLean. 
De])uty  Minister  of  Highways,  Ontario,  TcM'onto ;  B. 
Michaud,  Deputy  Minister  of  Roads,  Province  of  Que- 
bec;  Captain  O.  Idezzelwood,  Toronto;  directors: 
Messrs.  T.  Adams,  town  planning  advisor.  Commission 
of  Conservation,  Ottawa ;  A.  L.  Caron,  Montreal ;  W. 
I'indlav,  Ottawa;  C.  R.  VVheelock,  Orangeville,  Out.; 
R.  S.  Henderson,  president,  Manitoba  Ciood  Roads  As- 
sociation, Winnipeg;  George  Hogarth,  chief  engiileer. 
Highways  Department,  Province  of  Ontario.  Toronto; 
j.  W.  Levesque.  M.L.A..  Montreal:  A.  F.  Macallum. 
Commissioner  of  Works.  (J)ttawa ;  P.  IC.  Mercier,  chief 
engineer,  city  of  Montreal;  j.  A.  Sanderson,  Oxford 
Station.  Out.;  Dr.  E.  M.  Desaulniers,  M.L.  \..  DepiUy 
Minister,  Provincial  Legislature,  St.  Laniberl,  i'.O., 
and  representatives  of  the  engineering  departments7)f 
.\o\a  Scotia.  Saskatchewan,  and  Xcw  I'ruiisw.ick. 
With  two  exceptions,  all  the  genllemen  named  were  on 
last  year's  list  of  directors. 


A  iVlixer  for  Concrete  Highways 

'I'lic  concrete  hii4h\va\  ,  w  hen  Iniilt  under  modern 
methods,  is  one  of  tlie  most  econnniical,  holh  from  the 
standpoint  of  first  cost  and  from  annual  maintenance. 
Like  all  other  types  of  permanent  highways,  one  of  the 
most  important  thini^s  in  connection  with  the  buihling 
thereof  is  that  it  should  be  provided  with  sufficient 
uiTtler-drainage.  No  matter  how  well  the  road  is  l)uilt. 
if  the  drainage  is  not  taken  care  of  the  roadway  cannot 
give  the  l)est  of  results.  For  hig^hways  where  there  is 
"not  a  large  amount  of  traffic  there  are  other  materials 
which  probablv  would  be  as  economical  as  concrete, 
but  for  anv  highway  where  there  is  a  large  amount  of 
traffic,  as  on  uur  main  thoroughfares,  there  is  no  other 
material  which  will  compare  with  concrete  in  cost  of 
construction  or  in  vehicle  mileage  per  dollar  of  cost. 

Within  the  last  three  or  four  years  much  has  been 
done  toward  the  improvement  of'  machinery  for  the 
building  of  concrete  roadways,  and  the  result  is  tliat 
the  cost  of  building  a  roadway  has  been  greatly  re- 
duced and  also  a  better  type  of  roadway  is  being  built 
than  it  was  possible  to  build  with  former  method.s.  We 
illustrate  herewith  a  type  of  concrete  mixer  vvhich  is 
used  for  building  concrete  highways  and  which  has 
done  much  to  reduce  the  cost  of  construction  and  im- 
prove the  (juality  of  the  work.  The  special  features  of 
this  type  of  machine  is  that  it  has  a  traction  drive, 
moving  itself  about  by  its  own  power  and  also  has  a 
forward  loader  and  rear  discharge  so  that  the  materials 
may  be  distributed  on  the  centre  of  the  roadway  in 
front  of  the  machine.  As  the  machine  moves  along  it 
always  keeps  close  to  the  materials,  thus  cutting  out 
the  use  of  all  wheelbarrows.  The  materials  being 
thrown  directly  into  the  power  loader  saves  the  labor 
of  several  men.  The  materials  are  discharged  at  the 
rear  of  the  machine,  directly  to  the  roadway. 

Another  modern  feature  about  this  machine  is  that 
the  drum,  instead  of  being  mounted  regulation  height, 
is  mounted  very  high  from  the  ground,  so  that  when 
the  materials  are  being  discharged  the  discharge  open- 
ing of  the  drum  is  sufficiently  high  above  the  ground 
to  give  great  descent  for  the  concrete.  The  macliine, 
instead  of  being  provided  with  a  delivery  bof)m  and 
bucket  as  was  used  on  the  older  type,  has  a  spout  or 
concrete  chute,  which  is  made  to  turn  in  a  complete 


hah'  circle.  'I'his  ccjncrete  spout  also  has  gates  that 
may  he  oi)ened  u|)  at  any  point,  so  that  the  concrete 
may  1)e  distributed  to  any  part  of  the  roadway. 

/\  machine  of  this  type  will  deliver  concrete  at  a 
cost,  at  least,  10  per  cent,  less  than  that  of  older  types. 
Another  advantage  is  that,  on  account  of  less  working 
])arts,  there  is  less  liability  of  breakdowns  or  trouble 
with  ])arts  getting  out  of  order.  These  machines  have 
l)ecn  used  in  the  city  of  London  for  the  last  three  years, 
and  al)out  thirty  miles  of  permanent  roadways  have 
been  laid.  They  are  also  used  in  the  cities  of  Halifax, 
Ottawa,  Windsor,  and  Montreal,  and  many  other 
smaller  towns  and  cities,  for  building  permanent  road- 
ways of  all  ty])es.  The  machine  here  illustrated  is 
known  as  the  London  elevated  drum  paving  mixer,  and 
is  manufactured  l)y  the  I^ondon  Concrete  Machinery 
Company. 

It  is  claimed  that  this  machine  has  i^roved  especiallv 
satisfaclorv  for  building  concrete  roadways  for  the  fol- 
lowing reas(jns  : 

1.  On  account  of  the  machine  having  traction  drive, 
forward  loader,  and  rear  discharge,  thus  cutting  out 
the  use  of  all  wheelbarrows,  eitiier  for  loading  the  ma- 
chine or  for  delivering  the  concrete,  the  roadway  can 
be  put  down  at  a  saving  of  10  per  cent,  in  lab^r  over 
that  of  the  older  type  of  machines. 

2.  The  concrete  is  delivered  in  a  continuous  flow, 
dehx  ering  a  uniform  mixture  at  all  times.  This  is  very 
important  in  the  ])uilding  of  concrete  roadways. 

3.  The  machine  is  very  simple  in  construction  and 
has  very  few  working  parts;  therefore,  the  life  of  the 
machine  is  very  much  longer  than  the  machines  with 
much  comiilicated  mechanism. 


Residents  along  the  portion  of  the  Toronto-Hamilton 
highwa}'  through  the  lower  end  of  Etobicoke  Township  have 
lodged  a  protest  with  the  Minister  of  Public  Works  against 
the  widening  of  this  section  being  carried  out  as  a  local  im- 
provement, under  legislation  put  through  during  the  past  ses- 
sion of  the  Ontario  Legislature.  The  Minister  was  unable  to 
give  the  deputation  much  encouragement  Init  as  one  result  of 
tJie  petition  the  commission  will  probably  investigate  as  to 
the  relative  cost  of  widening  on  the  north  side  rather  than  on 
the  south,  as  now  proposed,  it  being  claimed  that  tliis.  would 
materially  reduce  the  cost  and  protect  valuable  property 
along  tlie  lake  front. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


During  the  month  of  March,  1917,  in  the  city  of  Quebec, 
there  were  74  permits  issued,  representing  a  value  of  $129,(599. 

A  new  automatic  chlorination  system  has  recently  been 
installed  in  Windsor,  Ont.,  for  the  sterilization  of  its  drinking 
water 

Mr.  C.  H.  Rust,  city  engineer  of  Victoria,  B.C.,  for  patrio- 
tic reasons,  has  again  voluntarily  reduced  his  salary,  this  tmie 
from  $400  to  $300  a  month. 

At  a  public  meeting  of  citizens  of  Hawkesbury,  Ont.,  re- 
cently a  resolution  was  passed,  and  will  be  forwarded  to  the 
government,  requesting  that  proper  wharfing  facilities  be 
built  for  the  town. 

A  building  by-law  has  l.ieen  passed  in  Port  Colborne, 
Ont.,  placing  all  l)uil(ling  operations  carried  on  within  the 
town  under  the  control  of  the  council.  Restrictions  have 
jjeen  placed  on  the  west  side. 

A  new  sewer  system,  to  cost  appro.ximately  $1.")4,000,  has 
been  tentatively  recommentled  l)y  Mr.  Willis  Chipman,  of 
Chipman  &  Powers,  Toronto,  to  the  City  Council  of  Wood- 
stock, Ont.,  as  necessary  to  satisfactorily  solve  the  overflow 
problem  which  the  city  faces  at  present.  He  will  make  a 
fuller  report  later. 

Good  progress  is  reported  on  the  new  Canadian  Northern 
terminal  at  Vancouver,  B.C.,  the  driving  of  the  3,500  piles 
being  carried  out  for  the  supixirt  of  the  new  building.  A 
large  platform  is  being  constructed,  35,000  square  feet  in  area. 
This  will  carry  the  concrete  floor,  and  the  pouring  of  the  con- 
crete is  being  put  under  way. 

Piuilding  permits  issued  in  Vancouver,  B.C.,  during  the 
month  of  March,  this  year,  number  40,  and  are  valued  at 
$33,715,  as  against  48.  valued  at  $205,405,  in  the  same  month  in 
191f>.  For  the  first  three  months  of  the  year  the  figures  are 
119  pennits,  value  $159,540,  compared  with  94  permits,  valuc 
$393,749,  in  the  corresponding  period  last  year. 

A  new  school  has  been  erected  on  Gledhill  Avenue,  To- 
ronto, at  a  cost  of  approximately  $60,000.  The  ljuilding  at 
present  contains  13  rooms,  but  provision  lias  been  made  that 
it  may  be  enlarged  to  29  rooms.  The  school  is  on  the  border 
of  the  city  and  township,  just  north  of  Danforth  yVvenue.  For 
this  reason  it  was  necessary  to  have  a  special  water  main  laid 
from  Danforth  .\venuc  fi)r  the  convenience  of  the  pupils,  at  a 
cost  of  $400. 

Extensive  changes  in  the  plans  and  specifications  sub- 
mitted to  the  Board  of  Education  of  Chatham,  Ont.,  for  tlie 
Queen  Mary  School  addition,  are  proposed  by  the  l)oard,  who 
are  now  taking  active  steps  to  get  the  work  under  way  with 
the  hope  of  having  the  $40,000  extension  completed  by  Sep- 
tember next.  Mr.  J.  Methvin  has  been  appointed  architect  to 
supervise  the  construction  and  make  tlie  necessary  changes 
in  the  steel  structure. 

Montreal's  building  i)erniits  for  the  first  tlirce  months  of 
the  year  show  a  hundred  per  cent.,  increase  in  the  value  of 
buildings.  The  figures  for  this  period  are  193  permits,  valued 
at  $995,930,  while  for  the  corresponding  period  last  year  the 
figures  were  218  permits,  valued  at  $483,420.  b'or  the  month 
of  March,  this  year,  there  were  105  permits  issued,  value 
$343,460,  compared  with  119  per  mits,  valued  at  $343,345,  dur- 
ing the  same  month  last  year. 

It  is  understood  that  the  plant  of  the  Union  Cement  Com- 
pany at  Owen  Sound,  Ont.,  may  be  doubled  in  capacity  this 
year.  The  present  capitalization  of  the  company,  $300,000,  is 
to  ])e  increased  to  $1,000,000,  the  additional  amount  being  sup- 


plied by  investment  of  Chicago  capitalists.  The  contract  for 
the  enlargement  has  been  let  provisionally  to  the  Fuller  En- 
gineering Company,  of  AUentown,  Pa.,  and  the  work  is  to  be 
gone  on  with  at  an  early  date. 

It  is  understood  that  the  gold,  lead,  zinc,  and  silver  areas 
at  Stirling,  in  Richmond  County,  C.B.,  are  to  be  worked  on  an 
extensive  scale  this  spring.  Men  have  been  employed  through- 
out the  winter  in  sinking  shafts  and  doing  other  necessary 
work.  A  new  drill  hole  has  been  sunk  a  distance  of  500  feet, 
which  is  said  to  show  good  results,  and  another  is  being  put 
down  at  some  distance  from  the  first.  It  is  staged,  also,  tliat 
the  erection  of  a  smelter  is  contemplated. 

The  new  military  hospital  in  Vancouver,  on  which  con- 
struction was  started  in  the  month  of  P'ebruary,  will,  it  is 
stated,  be  ready  for  occupancy  early  in  the  month  of  May.  It 
is  situated  in  the  rear  of  the  Vancouver  General  Hospital,  and 
is  connected  with  it  by  a  covered  gangway.  The  building, 
two  storeys  in  height,  is  arranged  in  the  shape  of  an  "H,"  and 
contains  eight  wards.  Each  wing  is  164  feet  long  by  33  feet  in 
widtii,  containing  two  wards  on  each  floor. 

It  was  recently  decided  by  the  city  of  Vancouver  to  com- 
mence salvage  operations  for  the  water  mains  lying  at  the 
bottom  in  the  First  Narrows.  These  mains  are  valued  at 
$37,000  by  City  Engineer  Fellowes,  who  reported  to  the  Board 
of  Works  that  it  would  pay  to  recover  the  pipe,  as  it  could 
again  be  put  into  cornmission.  There  are  two  12-inch  mains, 
which,  when  connected  up,  would  be  used  in  cases  of  emer- 
gency. They  will  have  a  capacity  of  3,760,000  gallons  per  day, 
and  the  cost  of  making  the  connection  is  estimated  at  $6,330. 
These  two  mains  cost  $40,000  to  put  down.  Originally  there 
were  six  pipes  across  the  First  Narrows,  but  when_the  gov- 
ernment decided  to  deepen  the  Narrows  it  was  necessary  to 
break  and  remove  them,  and  three  18-inch  pipes  were  put 
doy/n  instead.  Even  these  larger  mains,  however,  are  said  to 
be  inadequate. 

The  Canadian  Collieries,  Ltd.,  Dunsmuir,  B.C..  is  making 
a  numl^er  of  additions  and  extensions  to  its  No.  5  mine.  It  is 
also  considering  unwatering  No.  4  shaft  at  Puntledge,  with  a 
view  to  handling  the  lower  seam  coal  through  the  shaft  and 
the  modern  equipment  on  the  surface.  The  company  is  also 
preparing  to  operate  in  the  seam  of  coal  which  has  recently 
been  discovered  above  the  lower  seam  of  No.  4  slope  mine. 
The  coal  coming  from  the  new  seam  will  be  handled  at  the 
present  tipple  of  No.  4  mine,  vvliile  the  lower  seam  coal,  so 
soon  as  connection  is  uuulc  l)t'tween  No.  4  shaft  and  the 
present  workings,  will  be  all  liandled  by  the  shaft.  The  com- 
pany is  constructing  130  additional  coke  ovens  to  supply  coke 
to  one  of  its  largest  customers,  and  is  considering  the  erec- 
tion of  thirty  additional  ovens  for  the  Ladysmith  smelter, 
which  is  now  preparing  to  start  operations. 

Mr.  W.  .\.  McLean,  Deputy  Aiinister  of  i'ublic  Works  for 
Ontario,  recently  attended  a  conference  between  representa- 
tives of  the  city  of  Flamilton,  Ont.,  and  Wentworth  County 
in  regard  to  the  working  of  the  Sul)urban  Area  Act.  Mr. 
McLean  explained  that  under  this  act,  if  the  city  agreed  to 
go  in  witli  the  county  in  buibhnu  main  roads  on  a  basis  of 
30-30,  tl'ic  province  would  pa\  the  remaining  40  per  cent.,  and 
for  the  maintenance  of  these  roads  the  province  would  con- 
tribute 30  per  cent.  The  arteries  he  suggested  were  the  l^un- 
das,  Stony  Creek,  Beach,  and  Caledonia  roads.  Two  mem- 
bers each  would  be  appointed  on  a  committee  by  the  city 
and  the  county,  and  these  four  would  choose  a  fifth.  This 
board  would  have  charge  of  the  roads,  and  would  work  in 
conjunction  with  the  citj'-  engineer,  subject,  however,  to  the 
county  in  tlie  matter  of  a  limit  to  the  road  expenditures.  At 
the  suggestion  of  one  of  the  aldermen,  the  chairman  of  the 
Good  Roads  Committee  of  the  County  Council  agreed  to 
have  a  report  prepared  showing  the  cost  of  maintaining  tlie 
sections  of  the  roads  under  consideration — twenty  miles. 


Contracts  Department 


News    of   Special   Interest   to  Contractors,  Engineers,  Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Aylmer.  Ont. 

rill'  lovvn  L'ouiicil  plan  road  repairs, 
;uul  will  lie  in  tlic  iiiarkct  shortly  for 
iTiislu-tl  stone.  MiMiiliers.  Councillors 
(.  liiu'  ami  I'ini-Ii. 

Blenheim.  Ont. 

The  Town  Council  plan  to  lay  ccMiient 
siilcwalks  in  a  few  weeks.    Clerk,  I'.  S. 

.^Iiillin^ton. 

Brampton,  Ont. 

The  I'eel  County  Council  will  spend 
.■S.'.O.OOO  on  new  roads,  etc.,  this  summer. 
I'lerk.  1).  Kirkwood. 

Chicoutimi,  Que. 

Work  will  start  in  May  on  the  con- 
struction of  waterworks  fifteen  miles 
lon.ir  for  I'itre  Laber.ne.  Wood  pipes 
will  he  used,  with  cast  iron  iittinss.  Own- 
er huys  material.  Engineer.  J.  A.  Cla- 
\  cau. 

Dorval,  Que. 

The  town  contemplate  the  construe-' 
tion  of  a  filtration  plant,  Clerk,  Alphonse 
Decary.  Dupont,  Koy  &  Baudouin,  225 
St.  James  St.,  Montreal,  will  probably  be 
encrincers. 

East  Zora  Township,  Ont. 

Tenders  are  bein.L;  received  by  Reeve 
K.  .\.  Webber,  R.R.  -\o.  (i,  Woodstock, 
until  .April  18,  for  trenching,  laying,  and 
covering  H.o:5:i  lineal  feet  of  tile,  building 
of  catch-basins,  one  concrete  intake,  and 
one  concrete  outlet.  Plans  and  specili- 
cations  with  1".  J.  Cre,  engineer,  Wood- 
stock. 

Edmonton,  Alta. 

The  City  Council  will  call  tenders 
shortly  for  four  steel  tanks  to  be  added 
to  filtration  plant.  Engineer.  :\.  Had- 
dow. 

Halifax.  N.S. 

The  city  will  start  work  shortly  on 
the  construction  of  three  sewers,  cost- 
ing $.'50,400,  on  Quinpool  Koad.  Jubilee 
Road,  and  Bloomingdale.  Engineer,  H. 
W.  Johnston. 

Hepworth,  Ont. 

The  Town  Council  plan  to'  construct 
a  drainage  system.    Clerk,  \V.  R.  White. 

Leamington,  Ont. 

The  Town  Council  will  widen  Mill 
Street  from  22  feet  to  27  feet  and  lay  4- 
inch  water  main.    Clerk.  R.  M.  Selkirk. 

Ottawa,  Ont. 

Tenders  will  be  received  by  the  secre- 
tary of  the  Board  of  Control  until  April 
24  for  2.200  lineal  feet  of  .54-inch,  .5,900 
lineal  feet  of  48-inch  concrete  and  seg- 
ment block.  Specifications  at  the  office 
of  MacLean  Daily  Reports,  Ltd.,  345 
Adelaide  St.  \V..  Toronto.  Commission- 
er of  Works.  A.  F.  McCallum,  City  Hall. 

Peace  River.  Alta. 

The  Municipal  Council  plan  to  spend 
$.5,000  on  the  construction  of  sidewalks 
and  purchase  of  additional  fire  equip- 
ment. 


Quebec,  Que. 

The  Provincial  Government  contem- 
plate the  construction  of  a  macadam  or 
gravel  road  from  Victoriaville  to  Ste. 
.\ngele  de  Laval.  Minister  Highway 
Department,  Hon.  J.  A.  Tessier. 

Quebec,  Province  of. 

The  Department  of  Highways,  Pro- 
\incial  Government,  plan  to  construct  a 
highway  from  ]5caucc'\ ille  to  Sbcrlirookc. 
Engineer,  G.  Henry.  I 'arliaim-n  t  lUiild- 
ings. 

Sarnia,  Ont. 

Plans  and  specifications  are  at  the 
office  of  the  engineer,  J.  A.  Baird,  City 
Hall,  who  is  receiving  tenders  vmtil  5 
p.m.,  April  20,  for  the  construction  of  a 
30-foot  concrete  pavement  on  the  Lon- 
don Road  from  Christina  to  Russell  Sts. 

Strathroy,  Ont. 

The  Town  Council  plan  to  repave 
]'"rciiit  and  ]''rank  Streets.  Material  to  1)e 
chosen.  Councillors,  Hill,  Geddes,  and 
Dale. 

Thetford  Mines,  Que. 

The  liy-law  for  new  dam  for  reservoir, 
costing  $50,000,  has  been  passed.  Secre- 
tary-treasurer, Alfred  Gagnon,  Notre 
Dame  St. 

Three  Rivers,  Que. 

Plans  for  a  waterworks  plant  for  the 
city  are  ready  and  work  will  be  done  by 
day  labor,  under  City  Engineer  Z.  Lam- 
bert. Project  includes  new  aqueduct 
system,  driving  of  artesian  wells,  con- 
crete reservoir,-  etc. 

Tilbury,  Ont. 

The  Town  Council  plan  to  lay  con- 
crete pavements  on  Canal  Street  and 
Carlyle  Ave.,  as  petitioned  for  and  will 
secure  estimates  at  once.  Clerk,  W.  A. 
Hutton. 

Tillsonburg,  Ont. 

The  Town  Council  plan  to  macadam- 
ize Ridout  Street  and  also  to  purchase 
oil  for  various  streets.  Deputy  Reeve, 
Mr.  Dean. 

Toronto,  Ont. 

Tenders  close  April  24  for  the  follow- 
ing works:  Asphalt  on  Greenwood, 
Kingswood,  Silverbirch;  .asphaltic  .con- 
crete on  Kingswood;  Jjrick  Idock  on 
Kingswood;  concrete  on  Kingswood  and 
Mitchell.  Specifications  at  Works  De- 
partment.   .Secretarj',  Thomas  McQueen. 

Woodstock,  Ont. 

County  plans  road  improvements  dur- 
ing the  year  to  cost  $10,000.  W.  Forbes, 
25  Light  Street,  County  Road  Supt. 

Tenders  will  be  received  by  the  chair- 
man, A.  G.  Gahagan,  for  prices  on  as- 
phalt and  cement  pavement  on  Riddle 
St.,  from  Drew  to  Dundas  St.  Clerk, 
John  Morrison. 

Sewer  system,  costing  $154,000,  for  the 
Town  Council  has  been  recommended  l)y 
the  consulting  engineers,  Chipman  & 
Power,  Mail  Building,  Toronto.  Clerk, 
John  Morrison. 


CONTRACTS  AWARDED. 

Cap  De  La  Madeline,  Que. 

Alp.  Auhin,  St.  Jerome,  County  Lac  St. 
Jean,  lias  been  awarded  the  general  con- 
tract, and  will  purchase  one  50  h.p. 
motor,  electric  water  pump,  about  three 
miles  of  15-inch  sewer  pipe,  15,840  feet  of 
(),  8,  and  10-inch  cast  iron  pipe,  quantity 
of  cement  in  connection  with  the  con- 
struction of  an  aqueduct,  pumping  sta- 
tion, and  reservoir,  costing  $100,000,  for 
the  Municiiial  Council. 

Halifax,  N.S. 

City  let  contract  for  sewers  to  the 
Cook  Construction  Co.,  Ltd.,  335  Queen- 
pool  Street.    Cost  $70,000. 

London.  Ont. 

The  Gartshore-Thompson  Pipe  and 
Foundrv  Company,  Stuart  W,,  Hamilton, 
have  lieen  awarded  the  contract  for  cast 
iron  pipe  for  the  water  mains  to  be  con- 
structed by  the  Utilities  Commission, 
City  Council. 

Peterboro,  Ont. 

H.  B.  Taylor  &  Son,  Aylmer  St.,  have 
been  awarded  the  contract  to  supply  the 
city  with  sewer  pipe  required  for  1917. 
Engineer,  R.  H.  Parsons. 

Sandwich,  Ont. 

Merlo,  Merlo  &  Ray,  296  Winderm  Rd., 
Walkerville,  have  l^ieen  awarded  the  gen- 
eral contract  for  the  construction  of  a 
water  main,  costing  $30,457,  for  the  Town 
Council.  Engineers,  McColl  &  Fletcher, 
Gas  Building,  Windsor. 

Three  Rivers,  Que. 

The  grading  work  for  the  highway- 
from  here  to  Grand  Mere  for  the  Pro- 
\incial  Government,  Ottawa,  has  been 
awarded  to  the  Grand  Mere,  Three  liiv- 
ers  Highway  Company,  Ltd.,  Grand 
Mere,  who  will  start  work  in  the  spring. 
Grading  work  only  to  be  done  this  year. 
Engineer,  G.  Henry,  Parliament  Build- 
ings. 


Railroads,  Bridges  and  Wharves 

Arthabaska,  Que. 

Plans  and  specifications  are  with  the 
secretary-treasurer,  L.  Lavergne,  who 
will  receive  tenders  until  noon,  June  9, 
for  repairs  and  painting  of  steel  bridge 
for  tlic  Count\-  Council. 

.Dorval,  Que. 

The  Canadian  Pacific  Railway,  Grand 
Trunk  Railway,  and  the  Town  Council 
are  having  plans  drawn  for  a  $50,000  tun- 
nel, to  be  200  feet  long,  with  sidewalk  on 
one  side.  Wall  of  concrete,  concrete 
Door,  with  steel  supporting  beams.  En- 
gineers, Dupont,  Roy  &  Baudouin,  225 
St.  James  St.,  Montreal. 

Halifax,  N.S. 

riie  Xo\a  Scotia  Tramway,  corner 
15arrington  and  Sackville  Streets,  arc 
having  a  survey  made  for  an  extension 
of  their  tram  line.  Company  is  in  the 
market  for  additional  rolling  stock,  rails, 
ties,  and  general  construction  material, 
luigineer,  W.  E.  Barrett. 
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Hartney,  Man. 

Plans  and  specifications  are  with  tlie 
secretary-treasurer,  T.  B.  WoodhuU,  who 
is  receiving  tenders  until  April  25  for 
the  erection  of  a  wooden  pile  bridge  over 
the  Souris  River  for  the  Municipal  Coun- 
cil. 

London,  Ont. 

The  Londun  and  I'orf  Stanley  Kail- 
vvay  Company  will  call  tenders  bli(irtl\- 
for  30  tons  of  80-pound  rail  for  sw  itching 
lines.  Architect  and  secretary-treasurer. 
Col.  William  Spittal,  care  of  People's 
Loan  Company.  London. 

Oak  River,  Man. 

Plans  and  specifications  are  \\iih  the 
-.ecretary-treasurer,  W.  \  .  Sti  \  rii-,  Hard- 
ing, or  the  Department  of  Public  W  urks. 
Winnipeg,  who  will  receive  tenders  until 
April  21  for  the  construction  of  a  steel 
bridge  and  concrete  piers. 

Ontario,  Province  of 

Essex  Terminal  Railway  are  making 
surveys  for  an  electric  line  from  Essex 
to  Amherstlnir.g.  W  .  WddUatt,  Walker- 
ville,  vice-president  and  general  mana- 
ger. 

Peterboro.  Ont. 

Plans  are  being  prepared  and  l)y-la\v 
will  be  submitted  in  aluuU  a  niDuth  for 
the   erection    of   a  high  level 

hrid.ge  over  Otonaljee  Ri\er  lur  the  City 
Council.    En.gineer,  R.  H.  Parsons. 

The  City  Council  will  have  i)lans  pre- 
l)are(l  for  a  hrid.ge  on  London  .Street. 
Engineer,  li.  H.  Parsons. 

St.  Thomas,  Ont. 

The  London,  Port  Stanley  Railway 
Co.  have  purchased  site  on  which  the\ 
intend  to'  erect  a  $7,000  railway  station. 
Secretary-treasurer,  Lt.-Col.  Wm.  Spit- 
lal,  care  of  Peoples  Loan  Co.,  438  Rich- 
mond Street. 

Virden,  Man. 

Tenders  are  bein.g  recei\  ed  b\'  the  sec- 
retary-treasurer, \\'.  W'hiteford,  until  0 
p.m.,  April  23,  for  the  sui)i)ly  of  material 
and  erection  of  six  reinforced  concrete 
brid.ges.  Plans  and  specifications  at 
Highway  Commission  Office,  Winnipeg, 
or  Municiiial  Office,  Virden. 

Winnipeg,  Man. 

En.gineers  are  making  surveys  for  a 
railway  from  here  to  Rice  Lake  Mineral 
Melds.  Owner,  ].  D,  McArtlnir,  McAr- 
thur  I'uilding. 

CONTRACTS  AWARDED 

Montreal,  Que. 

I'he  II.  1>.  .Stuart  Engineerin.g  Com- 
pany has  been  awarded  the  .general  con- 
tract for  alterations,  costin.g  $.5,000,  to 
freight  sheds  of  the  Grand  Trunk  Rail- 
way Company,  McGill  Street. 

St.  Felix  De  Valois,  Que. 

Patrick  Marcil,  care  of  secretary-trea- 
surer, J.  H.  Lavallee.  has  been  awarded 
the  general  contract  for  the  erection  of 
a  steel  Ijridge  for  the  MuniciiJal  Coun- 
cil. Sub-contracl  will  be  let  for  steel 
work,  ^ 

Toronto,  Ont. 

'1  he  lolluwing  contracts  have  been 
awarded  in  connection  with  construction 
of  crib  work  and  headwalls,  costin,g  $()00,- 
000,  for  the  Toronto  Harbor  Commis- 
sioners: Section  No.'  R.  Weddell  & 
to,,  foot  of  .Spadina  Avenue;  .Section 
No.  4,  J.  O.  Roddick,  1)1  Wellesley  St.; 
Section  No.  ,5,  Port  Arthur  C'onstruction 
Company,  Excelsior  Life  P.uilding.  Work 
consists  of  0,000  feet  nf  crib  substnict\ire 


and  concrete  sui:)erstructure  on  inner 
harbor  wall  from  Bathurst  St.  to  "^^.)rk 
Street. 

Public  Buildings,  Churches 
and  Schools 

Clarkston,  Alta. 

The  hchoijl  district  contemi;late  the 
erection  of  a  school  shortly.  Secretary- 
treasurer,  Rov  I'cnning,  Clemens. 

Consort,  Alta. 

The  public  school  district  contenii.)latc 
the  erection  of  a  school  in  the  spring. 
-Secretary-treasurer,  C.  H,  Holmes. 

Cottam.  Ont. 

Loyal  (Grange  Lodge,  No.  1218,  are 
having  ])laiis  prepared  for  a  $5,000  one- 
store\-  concrete  block  hall,  ("hairman  of 
the  ljuilding  commission.  E.  J.  Queen, 

Green  Meadovir,  Alta. 

The  <  reel  ion  of  a  school  is  bein,g  con- 
sidered li\  the  school  district.  Secretary- 
treasurer,  G.  A.  Woodward,  Chau\in. 

Jarrow,  Alta. 

Tenders  are  being  received  by  trustees 
of  district,  or  secretary-treasurer,  E.  E. 
.Sclirocdcr,  until  noon,  April  30,  for  the 
erection  of  a  frame  school  for  Lynx 
School  District  No.  :H3G0.  Plans  and  spe- 
cifications at  office  of  secretary-treasurer, 

Lauzon,  Que. 

T'lans  and  sijecifications  are  vvilli  the 
arclnlc;!.  P,  f.e\-es(|Hc,  I  I  .'>  St.  John  St,, 
CJnclicc,  -Aho  is  rcccnnig  lenders  until 
April  18  for  the  erection  of  a  $(),500  one- 
storey  ■  addition  to  convent  owned  by 
lesiis-Marie  Convent,  Address,  Sister 
St.  .\ndre. 

I 

LennoxviUe,  Que. 

James  &  Crocket,  Whiting  f^lock, 
Sherbrooke,  are  preparing  plans  for  a 
$15,000  two-store)'  brick  school  to  be 
erected  by  the  Ascot  School  Commis- 
sioners. 

Limerick,  Sask. 

Tenders  are  now  being  received  for  the 
erection  of  an  $8,000,  2-storey,  brick 
school  for  the  Municipality  of  Stone- 
henge.  Plans  and  specifications  at  office 
of  the  Treasurer,  Limerick.  Architects. 
Storey  &  Van  Egmond,  1013-14  McCal- 
lum  Hill  Bldg.,  Regina. 

London,  Ont. 

'fenders  will  be  called  about  May  1  for 
the  erection  of  a  $25,000  two-storey  brick 
addition  to  a  hospital  owned  by  the  Sal- 
vati<m  Army.  .Architect,  Brigadier  G. 
Miller,  Albert  Street,  Toronto. 

St.  Ferdinand  de  Halifax,  Que. 

J.  S,  Bergeron,  lo:!  St,  John  St,.  Que- 
bec, has  been  appointed  architect  for  an 
asylum  and  four  other  buildings  to  be 
erected  by  the  Sisters  of  C'harity.  I  Oli- 
vier St.,  Quebec. 

Scollard,  Alta. 

'file  erection  of  a  school  is  conteni- 
I)lated  by  the  public  school  district.  Ad- 
dress, C,  M.  Thompson. 

Stettler.  Alta. 

'fenders  are  bein.g  received  by  the  sec- 
retary, S.  P.  Sleeth,  until  noon.  April  2:i, 
ftjr  the  erection  of  field  stone  school  for 
Lyncot  School  District  No.  3370.  Plans 
and  specifications  at  Acorn  Lumber 
Company,  Stettler.  and  .\.  M,  Jeffers, 
10317  (^ne  Hundrt'd  and  'f hirtlu-lhird 
.St..  Edmonton, 

Toronto,  Ont. 

S.  T\,  I-Tughes,  70  Portland  Street,  has 


been  awarded  the  carpentry  contract  for 
the  $175,000  Masonic  temple  to  be  erect- 
ed for  the  Masonic  Temple  Corporation 
of  Toronto, 

The  erection  of  a  school  is  contem- 
])lated  by  the  Separate  School  Board, 
Secretary,  J.  G.  Flail,  65  Bond  St. 

Wainwright,  Alta. 

Tenders  are  bein.g  received  until  April 
30  for  the  erection  of  a  school  for  Public 
School  District  \'o,  :::i21».  Secretary- 
treasurer,  A.  f)refer. 

Windsor,  Ont. 

file  .Sahation  Ariiiv  contemplate  re- 
nt'xlclling  present  li\'ing  apartments  of 
W  iiiiCoi  ^tafl  and  converting  it  into  Sun- 
(la\  -'  !io(j1  quarters.  Architect,  Briga- 
dier G,  Miller.  Albert  St,,  Toronto.  Cost, 
$3,000, 

CONTRACTS  AWARDED 

Chicoutimi,  Que. 

Pednaud  &  Blanchet  have  been  award- 
ed the  general  contract  for  the  erection 
of  a  four-storey  addition  to  monastery 
owned  by  the  Hotel  Dieu  St,  Valier, 

Levis,  Que. 

Joseph  Gosselin,  St,  George  St.,  has 
been  awarded  the  .general  contract  and 
will  purchase  all  material  in  connection 
with  the  erection  of  a  $22,500  college  and 
chapel  for  Fathers  du  Patronage. 

Montreal,  Que. 

W.  Grimstead,  70  Madison  Axenue.  N. 
has  been  awarded  the  general  con- 
tract for  alterations  costin.g  $3,690  to  rec- 
tory owned  by  St,  Martin's  Church,  635 
-St.  C'rbain,  Architect,  Turner  &  Car- 
less,  49  Beaver  flail  Hill. 

St.  Octave,  Que. 

J.  D.  Morin,  I'ra^ci  x  ille.  has  been 
awarded  the  contract  lor  electrical  work 
in  connection  with  the  erection  of  a 
$36,125  church  for  the  iKirish  congrega- 
tion, 

St.  Prosper,  Que. 

Terreau  Racine,  196  St.  Paul.  Quebec, 
has  been  awarded  the  plumbin.g  and  heat- 
in,g-  contract  in  connection  with  the  erec- 
tion of  a  $12,000  two-storey  presbytery 
by  Jean  Larochelle,  St.  Prosper,  for  the 
Iiarish  congregation.  The  general  con- 
tractor will  carry  out  the  masonry,  steel, 
cari)entry,  roofing,  paintin.g,  artificial 
stone,  and  brick  work,  and  will  buv  all 
material. 

Victoria,  B.C. 

Walter  Noble.  17(12  llelnuHit  .Vvenue. 
has  been  awarded  the  general  contract 
and  J.  H.  Nott  the  heatin.g  contract  in 
connection  with  the  erection  of  a  three- 
storey  frame  addition  to  the  Royal  Jubi- 
lee PIosi>ital.  costin.g  $11,9.65.  .Architect, 
J.  C.  M.  fveith.  416  Sayward  Ihiihling  . 

Business  Buildings  and  Indus- 
trial Plants 

Alberta,  Province  of 

.Stron.g  &  Dowler,  406-7  (iraiii  Ex- 
change. Cal.gary,  contemplate  the  erec- 
tion of  ten  elevators,  capacitj-  30,000  to 
(iO.OOO  bushels. 

Crediton,  Ont. 

I,  S,  Metz  contemplates  the  erection  of 
a  .general  store  and  residence,  costin.g 
$5,000,  this  summer. 

Grand  Prairie,  Alta. 

Ihe  \lberta  farmers'  Co-operative 
.">ociel\  plan  to  erect  ;i  :!5.000-busheI  ca- 
pacity' elexator  in  the  spring. 
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HaUfax.  N.S. 

l);iM>.>u- I'arkcr  Co..  Davison  St.,  have 
•.tartcil  work  on  the  erection  of  a  $.">,000 
warehouse.    Manager.  Kohie  Davison. 

Hamilton.  Ont. 

F'lans  and  specilications  are  with  the 
arehiteel.  tiorilon  Ilutton,  I5ank  of  Ham- 
ilton Unihlinij.  wlio  is  receiviu.n  tenilers 
li>r  the  erection  of  a  $1(1,000  hrick  addi- 
tion to  a  Karate  owned  hy  the  McLaiijih- 
lin  Carriage  l\>in\>any.  ;!ti-40  Bay  S. 

E.  II.  Darlinij,  Hank  of  Hamilton  HId«., 
has  been  appointed  architect  for  altera- 
tion. costin>r  $5.00().  to  a  oiuircli  for  a 
hinndry  for  the  Sunset  Laundry,  :M  I'aik 
St.  S. 

Harrow.  Ont. 

If  by-law  to  he  submitted  on  April  ."iO 
carries,  the  Quality  Canning  Company, 
McGreRor,  will  erect  a  .$25,000  brick  and 
reinforced  ctmcrete  canning  factory. 
Manavjer.  W  illiam  Walls. 

LethbridRC,  Alta. 

Kllison  Slilling  and  Elevator  Com- 
pany plan  to  erect  a  ;i00.000-l)ushcl  eleva- 
tor.   Manager,  E.  P.  Ellison. 

Listowel.  Ont. 

Tenders  w  ill  be  called  al)out  May  1  by 
the  manager.  Max  Becker,  for  the  erec- 
tion of  a  $2."), 000  one-storey  reinforced 
concrete  spinning  mill  for  the  Perfect 
Knit  Mill  Company. 

London,  Ont. 

The  erection  of  a  rubl)er  factory  is 
contemplated.  Tor  further  information 
address  Gordon  Philip,  City  }lall,  Lon- 
don. 

Magrath,  Alta. 

The  erection  of  a  .'i0,000-I)ushel  capa- 
city elevator  is  being  considered  by 
Strong  &  Dawler,  406-7  Grain  Exchange 
Building.  Calgary.  Pioneer  Lumber 
Company.  Magrath.  have  Ijeen  awarded 
the  luml)er  contract.  Superintendent,  F. 
\V.  Karren. 

Maisonneuve,  Que. 

'i'he  American  Can  Company,  120 
Broadway,  New  York  City,  contemplate 
the  erection  of  a  can  factory,  and  ten- 
ders will  likely  be  called  this  month.  En- 
gineer, X.  M.  Loney. 

Mitchell.  Ont. 

.\.  I'>urritt  &  Co.,  Logan  ]\d.,  plan  to 
erect  a  .■J^O.OOO  knitting  factory  addition 
'lO  X  120  feet,  two  storeys  and  basement, 
if  Council  will  grant  fixed  assessment. 

Moncton.  N.B. 

F.  Neil  Brodie.  42  Princess  St.,  St. 
John,  has  been  appointed  architect  for  a 
hotel  costing  .$1 2.5,000,  to  be  erected  by 
Mrs.  Geor.gc  McSweeney.  Five  storeys, 
i?,0  X  87.  face  and  stock  lirick  construc- 
tion. 

Moose  Jaw.  Sask. 

K^ibin  Hood  Mills  Company  plan  ex- 
tending plant.    Cost  about  $100,000. 

North  Bay,  Ont. 

A  by-law  will  be  submitted  to  ratepay- 
ers guaranteeing  $1.5.000  bonds  of  J.  P. 
Quinlan  Co..  manufacturers  of  furniture, 
sch'jol  and  church  fittings. 

Ottawa,  Ont. 

The  erection  of  a  garage  on  Percy  St. 
is  being  considered  by  the  Imperial  Oil 
Company,  Percy  and  St.  Catherine  Sts. 
Local  manager.  Mr.  Greenfield. 

Peterboro.  Ont. 

The  Quaker  Oats  Company,  head  of- 
fice. Railway  Exchange  Building,  Chica- 
go, plan  to  rebuild  their  plant,  which  was 


recently  destroyed  by  lire,  depending 
upon  certain  concessions  by  the  city. 
Local  manager,  W.  H.  Denham,  Barrie 
Building.  Peterboro. 

Port  Mellon.  B.C. 

11.  S.  Clements,  M.M.P.  Comox,  con- 
templates the  erection  of  a  pulp  plant 
to  ot)sl   about  $2,000,000. 

Preston,  Ont. 

Plans  and  .si)ecilicalions  are  with  the 
architect,  J.  H.  Mickler,  Duke  Street,  who 
is  receiving  tenders  until  April  23  for  the 
erection  of  a'two-storev  brick  warehouse 
for  (leor.ue  P;ittinson  <!v  Co. 

Thamesville,  Ont. 

The  erection  of  a  $4,000  general  store 
is  bein.g  considered  by  W.  A.  Mayhcw. 

Toronto.  Ont. 

I'lans  ha\e  l)een  drawn  for  a  $4,500 
two-storey  brick  store  and  residence,  to 
be  erected  by  J.  Occhipinti,  374  Rhodes 
.•\venue. 

The  erection  of  a  $250,000  ten-storey 
brick  warehouse  is  contemplated  by  H. 
Rotenljurg,  77  Spadina  Avenue  and  S.  L. 
Yolles,  67  Baldwin  St. 

Hynes,  Feldman  &  Watson,  105  Bond 
St.,  have  been  appointed  architects  for  the 
$60,000  four-storey  mill  and  brick  ware- 
house to  be  erected  by  H.  Rotenburg,  77 
Si)adina  Ave. 

Work  will  start  shortly  on  the  erection 
of  a  $6,000  four-stbrev  brick  and  mill 
warehouse  to  be  occupied  by  the  Prest-O- 
Lite  Company,  and  owned  by  H.  Roten- 
l)urg,  77  Spadina  Ave. 

Windsor,  Ont. 

J.  C.  Pennington,  Labelle  Bldg.,  is  pre- 
paring plans  for  a  $5,000  two-storey 
i'rick  addition  to  theatre  owned  by  M.  D. 
.Armaly,  155  Wyandotte  E. 

Wingham,  Ont. 

W.  H.  Curncy,  Kent  Block,  has  pur- 
chased Kent  Block,  and  will  shortly  con- 
vert buildir.gs  into  a  glove  factory. 

Winnipeg,  Man. 

The  Paulin-Cliambers  Company,  Ltd., 
;::]  Ross  Ave.,  have  purchased  a  site  at 
Pacific  and  Pauline  Streets,  on  which 
they  intend  to  erect  a  factory  addition. 

Woodstock.  Ont. 

Tiie  Standard  Tube  and  Fence  Com- 
pany, Drew  Street,  plan  to  erect  an  addi- 
tion to  their  factory.  Superintendent,  J. 
L.  Hosack. 

Wyoming,  Ont. 

']"he  P'il)r(Ms  Garment  Company,  Port 
Huron.  Mich.,  may  erect  a  factory  liere 
for  manufacturin.g  sanitary  specialties. 

CONTRACTS  AWARDED 

Chatham.  Ont. 

C.  &  J.  1  fadley  Company,  58  Thames 
St.,  has  been  awarded  the  general  con- 
tract for  the  erection  of  a  $400,000  rein- 
forced concrete  and  brick  pickle  factory 
for  the  Libby,  McNeil  &  Libby  Company, 
Chicago,  HI. 

Cottam,  Ont. 

Joseph  Jackson  has  been  awarded  the 
.general  contract  for  remodelling  the  fac- 
tory of  the  Cottam  Canning  Company,  at 
a  cost  of  $.3,000. 

Hamilton,  Ont. 

George  Mills,  614  King  E.,  has  been 
awarded  the  general  contract  for  altera- 
tion, costing  $:j,000,  to  a  ljuildin.g  for  jew- 
elry store,  and  will  carry  out  the  masonry 
and  carpentry.  General  contractor  will 
let  electrical  work,  plumbing,  heating, 
plastering,  and  painting.    .Architects,  Mc- 


i'liie  &  Kelly,  Bank  of  Hamilton  Build- 
ing. 

The  following  contracts  have  been  let 
in  connection  with  the  erection  of  a  $27,- 
000  1-storey  addition  to  factory  owned  by 
the  Dominion  Steel  Foundry  Company, 
Depew  Street:  Roofing,  John  E.  Riddle  & 
Son,  L'erguson  Ave.  N.;  electrical  work, 
Culley  &  Breay,  King  W. ;  plumbing  and 
healing,  Adam  Clark,  7  Main  W.;  plas- 
tering, Hannaford  Brothers,  232  Robin- 
son St.;  painting,  A.  McKenzie,  45  Fer- 
guson S. 

Lindsay,  Ont. 

Harry  Hickey,  535  Reid  St.,  Peterboro, 
has  l)een  awarded  the  general  contract 
for  all  trades  except  electrical  work,  heat- 
ing, painting,  and  masonry  for  the  erec- 
tion of  a  $4,000  one-storey  brick  garage 
for  H,  E.  Tripp  &  Son.  The  latter  sub- 
trade  will  be  carried  out  by  Williams 
Brothers,  care  of  general  contractor. 

London,  Ont. 

Wells  &  Gray,  Bank  of  Commerce  Bldg., 
Windsor,  have  been  awarded  the  general 
contract  for  the  erection  of  a  $150,000  ad- 
dition to  the  factory  of  the  Ford  Motor 
Company  of  Canada,  Ltd.,  head  office 
Ford  City,  Ont.  The  firm, plan  to  instal 
large  coke  ovens  and  complete  plant  for 
enamelling  auto  bodies. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $75,000  six-storey  reinforced  con- 
crete flour  mill  for  Hunt  Brothers,  Ltd., 
Talbot  St.:  General  contract,  George  H. 
Archibald,  care  of  Trussed  Concrete  Steel 
Company  of  Canada.  Ltd..  23  Jordan  St., 
Toronto;  painting,  J.  C.  Fitzgerald,  585 
Princess  Avenue;  tinsmith  work,  J.  A. 
Brownlee,  385  Talbot  St. 

Montreal,  Que. 

L.  E.  Moulton  &  Co.,  142  Inspector  St., 
has  been  awarded  the  plumbing  and  heat- 
ing contracts  in  connection  with  the  erec- 
tion of  an  addition  to  chocolate  factory 
owned  by  the  Walter  M.  Lowney  Com- 
pany of  Canada,  Ltd.,  165  William  St. 

Mount  Dennis,  Ont. 

The  following  contracts  have  been 
awarded  for  supplying  material  in  con- 
nection with  the  erection  of  two  2-storey, 
granite  and  concrete  block  stores  costing 
$10,000,  being  erected  by  Goddard  & 
Marshall,  Main  St.: — Lumber,  Canada 
Lumljer  Co.,  Weston;  concrete  block. 
Granite  Concrete  Block  Co.;  steel,  Hep- 
burn &  Disher,  18  Van  Home  St.,  To- 
ronto. 

Terrebonne,  Que. 

L.  J.  I'^auteux,  St.  Benoit,  has  been 
awarded  the  general  contract  for  the 
erection  of  an  $18,000  shoe  factory  for 
the  Town  Council. 

Toronto,  Ont. 

The  followin.g  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $37,500  one-storey  brick  storehouse 
for  the  American  Radiator  Company,  Do- 
minion Bank  Buildin.g:  Masonry,  Witch- 
all  &  Son,  156  St.  Helens  z\ve.;  carpen- 
try, J.  C.  Scott  Company,  Ltd.,  106  River 
St.;  sash,  A.  B.  Ormsby,  48  .Abell  St.; 
roofing,  G.  Duthie  &  Sons,  30  W'idmer 
St.;  wiring,  E.  F.  W.  Salisbury,  49  W'cll- 
ington  E.  Sproatt  &  Rolph,  36  North 
St..  are  architects.  - 

R.  Roliertson  &  Sons,  Ltd.,  Confedera- 
tion Life  Bldg.,  have  been  awarded  the 
general  contract  for  the  erection  of  a 
$150,000  bank  for  the  Bank  of  British 
North  America,  care  architect,  Shephard 
&  Calvin,  Excelsior  Life  Building. 
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Welland,  Ont. 

S.  P.  Gouiiay,  ^0  Cross  St.,  has  been 
awarded  the  plumbing-  and  heating  con- 
tract in  connection  with  the  $14,000  two- 
storey  business  block  being  erected  for 
William  Swayze,  Burgar  St. 

Windsor.  Ont. 

T.  J.  Eansor,  00  Pitt  E.,  has  been 
awarded  the  steel  contract  and  T.  W. 
Brooke  &  Son,  6  Pitt  W.,  the  painting 
contract  for  the  $10,000  machine  shop  to 
be  erected  for  the  \\'indsor  Tool  and  Ma- 
chine Company,  88  Pitt  W. 

Winnipeg,  Man. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $150,000  office  building  by  J.  Mc- 
Diarmid  Co..  Canada  Bldg.,  for  the  Grain 
Growers'  Grain  Co.,  Grain  Exchange 
Bldg.: — Cement,  Canada  Cement  Co.,  373 
Craig  West,  Montreal;  masonry,  carpen- 
try and  roofing.  General  Contractor; 
metal  work.  Metal  Shingle  &  Siding  Co. 
of  Manitoba,  Ltd.,  Notre  Dame  and  Dub- 
lin St.;  electrical  work,  Levvy  Electric 
Co.,  Ltd.,  483  Portage  Ave.;  plumbing 
and  heating,  J.  Ballantyne  Co.,  Wall  St.; 
reinforced  concrete  work,  C.  A.  Turner, 
1005  Lindsay  Bldg.;  elevators.  Otis-Fen- 
som  Elevator  Co.,  Ltd.,  316  Cumber- 
land Ave.;  cut  stone  work,  August  Gil- 
lies &  Son,  Richard  and  Spruce  Streets. 
Woodman  &  Cubbidge,  303  Lindsay 
Bldg.,  are  architects. 


Residences 

Aylmer,  Ont. 

Mrs.  (Dr.)  Brown 'has  purchased  a  site 
on  which  she  intends  to  erect  a  $3,000 
residence. 

Bagotville,  Que. 

Med  Simard  and  J.  B.  &  J.  A.  Tremb- 
lay,  have  purchased  a  site  on  which  they 
plan  to  erect  a  residence  shortly. 

Brockville,  Ont. 

E.  J.  Kelly  plans  to  erect  a  $5,000 
3-storey  residence  on  Ford  Street. 

Bronte,  Ont. 

The  Toronto  City  Mission  plan  to  erect 
dormitory  I)uilding  here.  Superiiilenck-nt, 
Rev.  Robt.  Hall,  87  Howard  St.,  Toronto. 

Gait,  Ont. 

The  Board  of  Trade  has  appointed  a 
committee  to  organize  the  Gait  Hous- 
ing Association,  and  it  is  proposed  to 
build  a  number  of  houses,  also  a  50- 
room  hotel. 

Halifax,  N.S. 

Robert  Daw,  530  Gottingen  St.,  has 
started  work  on  foundations  for  two  3- 
storey,  frame  residences  which  he  will 
erect,  at  a  cost  of  $4,500. 

Tenders  will  be  called  shortly  for  the 
erection  of  a  two-storey,  frame  apart- 
ment house,  for  A.  M.  Banks,  17  Law- 
rence Street.  Architect,  R.  A.  John- 
son, Barrington  Street. 

Tenders  will  be  called  shortly  for  the 
erection  of  flats  costing  $4,500  for  A.  F. 
Messervey,  Willow  Street.  Architects, 
Harris  &  Hfirton.  Keith  Bldg. 

Hamilton,  Ont. 

Plans  have  been  drawn  for  two  $3,500, 
storey,  brick  residences  to  be  erected 
by  C.  Goodier,  35  Edward  St.  Owner 
will  carry  out  the  masonry,  carpentry 
and  roofing  and  let  aH  other  trades. 

Plans  have  been  drawn  for  a  $4,000, 
SJ/j  storey,  brick  residence  to  be  erected 
by  Sparks  &  McKay,  9  Fairholt  Road  S. 
Owners  will  carry  out  the  masonry,  car- 


pentry and  roofing,  and  will  let  electric- 
al work,  plumbing,  heating,  plastering 
and  painting. 

F.  E.  Groh,  Charlton  Ave.  N.,  is  ex- 
cavating for  a  $3,000  residence  which  he 
will  erect  on  Hess  S.  Owner  will  buy 
material  and  do  all  work  by  day  labor. 

Plans,  etc.,  will  be  ready  in  about  a 
month,  \\hen  the  architect,  A.  Hines,  306 
Hughsun  St.  N.,  will  call  tenders  for  the 
erection  of  a  $30,000,  3-storey,  brick 
apartment  house  for  R.  J.  Press,  64  Fair- 
holt  Road  S. 

Islington,  Ont. 

Geo.  Mickie  is  about  to  start  work  on 
a  $3,500  brick  residence. 

Maiden  Township,  Ont. 

P.  D.  Campbell,  "The  Pike,"  Maiden 
Township,  Amherstburg,  has  purchased 
a  site  on  which  he  intends  to  erect  a 
$3,000  residence. 

Mimico,  Ont. 

W.  C.   Hunt,  10  Queen  E.,  Toronto, 
will  prepare    plans    for    a  $5,000, 
storey,  brick  residence  for  Cox  &  Cum- 
mings,  Canada  Life  Bldg.,  Toronto. 

Montreal,  Que. 

F.  Trudeau,  3410  Hutchison  St.,  is 
excavating  for  two  residences  and  one 
store  which  he  will  erect  at  a  cost  of 
$4,000.  Architect,  Rene  Charbonneau, 
364  Dorchester  W. 

Mount  Dennis,  Ont. 

A.  English  plans  to  erect  six  $3,500, 
3-storey,  brick  residences  this  summer. 

Ottawa,  Ont. 

The  erection  of  a  residence  is  being 
considered  by  Robt.  McKinstry,  91  Sec- 
ond Avenue. 

Quebec,  Que. 

Work  has  started  on  a  $7,000,  3-storey, 
brick  residence  for  J.  P.  Coveney,  38  De 
Salaberry,  who  will  carry  out  the  ma- 
sonry and  carpentry  and  sublet  roofing. 
pluml)ing,  heating,  electrical  work  and 
plastering. 

Three  Rivers,  Que. 

Tenders  are  l)eing  received  for  the 
erection  of  a  residence  for  the  Waya- 
ganiack  Pulp  &  Paper  Co.  Architect. 
D.  J.  Spence,  346  Beaver  Hall  Hill, 
Montreal. 

Toronto,  Ont. 

Tenders  are  wanted  for  wiring,  paint- 
ing and  plastering  in  connection  with  the 
erection  of  two  $4,000,  S-storey,  brick 
residences  for  Jno.  Howard,  68  Harcourt 
Ave. 

Tenders  are  wanted  for  excavating  for 
a  $4,500.  S'/z  storey,  brick  residence  to 
bei  erected  by  J.  M.  Skelton,  85  Lawton 
Ave.    Owner  will  let  other  trades. 

E.  Gagnon,  3359  Queen  E.,  contemp- 
lates the  erection  of  a  $15,000,  3-storey, 
l)rick  apartment. 

Tenders  are  wanted  for  excavating, 
brick  and  carpentry  work,  labor  only,  in 
connection  with  the  erection  of  four 
$3,000,  3-storey,  brick  residences  for  Dr. 
VV.  S.  Grimshaw,  463  Avenue  Road. 

W.  G.  Hunt,  10  Queen  E.,  has  drawn 
plans  for  a  $3,750,  3;4  storey,  brick  resi- 
dence to  be  erected  by  Cox  &  Cum- 
mings,  Canada  Life  Bldg.  Owner  buys 
material  and  supervises. 

S.  Young,  Jr.,  315  Melita  Avei,  is 
about  to  start  work  on  four  residences 
and  garage  costing  $13,000.  Owner  buys 
material  and  lets  smaller  trades. 

Tenders     wanted     for     brick  work, 


plumbing,  plastering  and  hot  air  heat- 
ing for  a  residence  to  be  erected  by  Wm. 
Bratby,  75  Shaw  St.  N. 

C.  W.  Wright,  1315  Lansdowne  Ave., 
is  about  to  start  work  on  a  $3,300,  2l4 
storey,  brick  residence.  Owner  buys 
brick  and  lumber  and  lets  plumbing  and 
heating. 

Plans  have  been  drawn  for  a  pair  of 
,3>^  storey,  brick  residences  costing  $5,300 
to  be  erected  by  Chas.  Upshall,  5  Sul- 
livan Street. 

Lowery  &  Mcllroy,  43  Mountview,  are 
erecting-  two  214  storey,  brick  residences 
on  Clendennan,  at  a  cost  of  $6,300. 

Wm.  Edmonds,  46  Glenholm,  is  ex- 
cavating for  a  $3,300,  3i^  storey,  brick 
residence  to  be  erected  on  Glenholme. 
Owner  buys  material  and  lets  smaller 
trades. 

A.  &  A.  Grant,  837  Logan  Ave.,  are 
excavating  for  a  $3,300,  214  storey,  brick 
residence  which  they  will  erect  on  Ful- 
ton Ave. 

C.  F.  Cudmore,  62  Pacific  Ave.,  has 
started  work  on  the  foundations  for 
three  3-storey,  brick  residences  which  he 
will  erect  at  a  cost  of  $8,400. 

J.  A.  Thatcher,  37  Cowan  Ave.,  is  pre- 
paring plan  and  tenders  will  be  called 
about  April  35  for  the  erection  of  a 
$5,000,  2y2  storey,  brick  residence. 

Excavating  is  in  progress  for  a  pair  of 
354  storey,  brick  residences  to  be  erect- 
ed by  R.  Lankin,  85  Hogarth  Ave.,  at  a 
cost  of  $3,300. 

Mr.  F.  H.  Miller,  396  Lauder  Avenue, 
intends  to  erect  a  number  of  brick  con- 
struction workmen's  homes  in  Earlscourt 
ni^triet  outside  of  city  limits.  Work 
may  not  start  until  late  in  fall. 

F.  H.  Miller,  396  Lauder  Ave.,  has 
purchased  a  site  on  which  he  intends  to 
erect  a  $30,000,  3-storey,  brick  apartment 
house. 

Geo.  Lucas,  5  Playter  Blvd.,  is  about 
to  start  work  on  three  pair  of  3^^  storey, 
brick  residences  costing  $13,600.  Owner 
l)uys  niaterial. 

E.  Blundall,  143  Silverbirch  Ave.,  has 
started  excavating  for  three  3J/2  storey, 
brick  residences  costing  $7,000,  which  he 
will  erect  on  Bain  Ave. 

Tenders  are  wanted  on  lathing,  plaster- 
ing and  electric  wiring  in  coniiection 
with  apartments  costing  $65,000  to  be 
erected  for  Roberts  Bros.,  341  Dover- 
court  Road,  who*  will  do  the  brick  and 
carpentry  work,  apply  at  301  Dovercourt 
Road. 

Muir  &  I^amb,  163  Admiral  .Avenue, 
have  started  excavating  for  a  pair  of  2yi 
storey,  brick  residences  which  they  will 
erect  at  a  cost  of  $4,400.  Owners  buy 
material  and  let  smaller  trades. 

J.  G:  Dixon,  1038  St.  Clair  .\ve.,  is  now 
taking  tenders  for  the  erection  of  si.x  2'/2 
storey,  brick  residences,  costing  $3,500 
each,  for  which  excavating  is  now  in 
progress. 

\V.  P.  Lcvack,  519  Roxton  Road,  is 
ready  to  start  work  on  the  erection 
of  a  resilience  and  garage  costing  $4,750. 
Will'  also  shortly  commence  the  erection 
of  a  $3,800  residence.  Owner  buys  ma- 
terial anl  lets  smaller  trades. 

Winnipeg,  Man. 

Ra>-mond  Carey.  300  Quebec  Bank 
Bldg.,  is  preparing  plans  and  tenders  will 
be  called  shortly  for  the  erection  of  a 
$30,000  residence. 
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CONTRACTS  AWARDED 

Dixie.  Ont. 

.1.  H.  Doiinhty.  Lake  Shore  Iviiail.  Mini- 
ico.  has  l>ccn  awarded  the  idumbinK  con 
tract  and  thr  I'case  HcalinK  Co..  lis 
Kinji  K.,  Tor»>nto,  Iht-  heating  contract 
for  the  $3..MM)  residence  to  he  eroded 
l..r   Melville  Watson 

Halifax.  N.S. 

Diinlop  &  lo.,  lO'j  Oxford  St..  have 
hcen  awarded  the  ni'neral  contract  for 
the  erection  of  a  $t>.(H)0.  2-storey.  frame 
dwelling  for  A.  G.  Watson.  Water  St, 
\rchitect.  II     \    Russell.  St.  Paul  Hl.l.u 

Hamilton,  Ont. 

K.  Tluirnton.  174  Halnu>ral  .Ave.  S., 
has  lieen  awarded  the  electrical  work  for 
tive  W,«MH>  l)rick  residences  to  be  erected 
hy  R.  S  Mason.  41  Hilda  .Ave. 

M  Hahnan,  ;!S!)  York,  has  been  award- 
ed the  masonry  and  steel  contract  in 
connection  with  the  erection  of  four 
$;;.(MM).  2li  storey,  brick  residences  for 
K    S    Mas..n.  II  Hilda  Ave. 

Montreal,  Que. 

Alexis  \  illeneuve.  wr.i  Mar<|uettc  St.. 
has  lieen  awarded  the  excavating  and 
the  Phoenix  Bridge  &  Iron  Works,  83 
L'olborne  St.,  the  steel  contract  in  con- 
nection with  the  erection  of  two  rcsi- 
tlences  and  one  store  costing  .$4,000  for 
F.  Trudeaii.  2410  Hutchison  Street. 

J.  Salesbiiry.  :!.')4  Madison  Ave.,  Notre 
Dame  Dc  (Irace.  has  been  awarded  the 
general  contract  and  has  started  excavat- 
ing for  a  $4,000.  2-storey.  brick  residence 
which  he  will  erect  for  J.  H.  Cox,  43;! 
(ierard  .-\ve. 

Toronto,  Ont. 

\\ .  P.  Levack.  '>\'.>  Koxtoii  Road,  has 
been  awarded  the  .general  contract  and 
buys  material  and  lets  smaller  trades  in 
connection  with  the  erection  of  two 
^.■{.nno.  254  storey,  brick  residences  for 
T         Mehrtens.  220  Glen  Road. 

Mr.  t'haplin.  SO  Lillian  Ave.,  has  been 
awarded,  the  general  contract  for  the 
erection  of  a  $3,000.  2'/^  storey,  brick  resi- 
dence for  Geo.  W.  Hunt.  00  Hillsdale 
Ave. 

Power  Plants,  Electricity  and 
Telephones 

Aylmer,  Ont. 

By-law  will  be  voted  on  April  30,  to 
Iirovide  $28,000  for  li.ght  and  power  sys- 
tem for  the  town. 

Cobble  Hill,  B.C. 

L.  Waltch  i?  clearing  a  site  on  which 
the  British  Columbia  Telephone  Co.,  614 
\'iew.  \"ictori;i.  plan  to  erect  a  telephone 
building. 

Les  Forges  Rapids,  Que. 

The  St.  Maurice  Lumber  Co.,  Three 
Rivers,  plan  to  erect  a  power  house  for 
six  units  of  10,500  h.p.  and  a  concrete 
dam  1.080  feet  long.  Consulting  Engij 
neer,  H.  S.  Ferguson.  New  York  City. 
Local  Manager,  R.  F.  Grant,  care  of 
Company. 

Marquis,  Sask. 

Plans  and  particulars  at  the  ofifice  of 
the  secretary-treasurer,  F.  E.  Hurd,  who 
will  receive  tenders  until  May  1  for 
labor,  construction  and  material,  for  an 
extension  to  telephone  system  for  the 
Marquis  Rural  Telephone  Co.,  Ltd. 

Three  Rivers,  Que. 

Tin-  Shawinigan  Water  &  Power  i  <i  . 
Shawinigan  Falls,  propose  to  erect  two 
aluminium  towers,  3.50  feet  high  on  con- 


crete foundation  to  carry  transmission 
line  over  St.  Lawrence  ship  canal,  a  dis- 
tance of  .'i.3S0  feet.  District  Engineer, 
R.  Lindsay. 

Tugaske,  Sask. 

Tenilers  are  wanted  for  labor  and  ma- 
terial required  for  the  construction  of  a 
telephone  extension  for  the  Huron  Rural 
Telephone  Co.  Plans  and  specilications 
ai  Department  of  Telephones  or  office  of 
the  i(>nii>an\.    .Secretary,  John  Flint. 

CONTRACTS  AWARDED 

London,  Ont. 

riu-  C  anadian  (imeral  Electric  Co.,  107 
Park  .St.,  Peterlioro,  lias  been  awarded 
the  contract  for  sn])plying  one  l.'j.OOO  kw. 
transformer  in  connection  with  the  $30,- 
000,  2-st(irey,  brick  addition  to  the  sub- 
station to  he  erected  hy  the  Utilities 
Commission,  City  Cotnicil.  Tenders  will 
be  called  May  1. 

Windsor,  Ont. 

\\  ells  &  (iray,  Hank  of  Commerce 
Bld.g..  have  been  awarded  the  general 
contract  for  the  erection  of  a  ]-storey, 
$3,000  addition  to  ])ower  plant  owned 
by  the  Sandwich,  Windsor  &  Aniherst- 
burg  Street  Railway,  14  Sandwich  .St.  E. 


Miscellaneous 

Leamington,  Ont. 

.Se\  eral  firms  plan  to  equip  septic  tanks 
lor  down  town  section  and  committee 
is,  taking  matter  up  with  Town  Council 
and  the  Council  is  taking  it  up  with  the 
Provincial  Board  of  Health.  Chairman, 
H.  Lendon. 

The  Town  Council  want  prices  on  a 
street  slusher.    Clerk,  R.  M.  Selkirk. 

London,  Ont. 

C.  E.  Parsons,  5:'A.  Dundas  St.,  wants 
information  and  estimates  for  steam  and 
hot  water  heatin,g  suitable  for  house  of 
tvvenl\--(jne  rooms. 

Ontario,  Province  of 

Tile  DominiiHi  Natural  Gas  Co.,  Till- 
-Miiluirg,  plan  to  extend  their  lines  from 
.Simcoe  to  Lynedoch  and   Delhi  and  may 
(Irill  new  wells  on  Long  Point. 
Port  Dover,  Ont. 

i 'en man's  Limited  plan  to  construct 
a  new  dam  shortly.  Timber  and  con- 
crete construction. 

Stevensville,  Ont. 

Mr,  Jrihn  Pirson  wants  stone  crusher, 
small  air  compressor  and  belt  driven 
hoist. 

Toronto,  Ont. 

McGregor  &  Mciiityre.  113',)  Shaw  St,, 
have  started  work  on  a  $13,000  crane  run- 
way.   Concrete  footings,  steel  beams. 

The  Hessco  Electric  Mfg.  Co.,  210 
.-\delaide  St.  W.,  want  several  power 
stamping  presses,  also  automatic  tapping 
machines. 

Mr.  H.  L.  Kennedy,  43  Victoria  Street, 
wants  tenders  for  excavating  and  con- 
struction of  concrete  wall,  about  65  feet 
long  and  12  feet  liigh, 

Virden,  Man. 

Tenders  are  being  received  by  the  Sec- 
retary-treasurer, W.  Whiteford.  until  6 
p. in,.  April  23,  for  laying  culverts  and 
building  head  walls  on  roads.  Plans  and 
specifications  at  High  Commission  office, 
Winnipeg,  or  Municipal  Ofifice,  Virden, 

CONTRACTS  AWARDED 

Antigonish,  N.S. 

The  London  Concrete  Machinery  Co, 
has  secured  the  contract  to  supply  W.  M. 


Freser  with  a         yi*'^  London  Batch 
Mixer. 

Cabri,  Sask. 

The  London  Concrete  Machinery  Com- 
pany has  secured  the  contract  to  supply 
A.  T.  Pickrell  with  a  1/6  yard  London 
Batch  Mixer. 

Coteau  du  Lac,  Que. 

The  London  Concrete  Machinery  Com- 
l)any  has  secured  the  contract  to  supply 
Joseph  Langevin  with  a  1/6  yard  London 
Batch  Mixer. 

Creemore,  Ont. 

The  London  Concrete  Machinery  Com- 
pany has  secured  the  contract  to  supply 
Alcssrs.  Joseph  Akitt  &  Son  with  a  ^ 
yard  London  Batch  Mixer  to  be  used 
to  erect  the  new  public  school. 

Halifax,  N.S. 

A.  W.  Josey,  241  North  St.,  has  been 
awarded   the    general   contract   for  re- 
modelling stables  owned  by  S.  O.  Hogg,  r 
Oxford  St.    Cost  $3,000. 

W.  W.  Rockwell.  Main  St.,  Kentville, 
has  been  awarded  the  general  contract 
for  the  construction  of  a  heating  sys- 
tem for  the  Provincial  Government 
Building. 

Hamilton,  Ont. 

Geo.  E.  Mills,  614  King  E.,  has  been 
awarded  the  general  contract  and  will 
carry  out  the  masonry,  steel,  carpentry 
and  roofing"  in  connection  with  the  erec- 
tion of  vaults,  etc,  costing  $5,000  for  the 
County  Court  House.  The  architect,  S, 
McPhie,  Bank  of  Hamilton  Building,  will 
receive  separate  tenders  on  electrical 
work,  plastering  and  painting. 

The  general  contract  for  the  erection 
of  a  $25,000  coal  handling  plant  for  the 
city  has  been  awarded  to  the  Arnot  Con- 
struction Co.,  care  of  J.  B.  Nicholson,  61 
Proctor  Blvd. 

New  Glasgow,  N.S. 

The  London  Concrete  Machinery  Com- 
pany has  secured  the  contract  to  sup- 
ply W,  M.  Eraser  with  a  1/G  yard  Lon- 
don Batch  Mixer. 

Oshawa,  Ont. 

The  London  Concrete  Machinery  Com- 
pany has  secured  the  contract  to  supply 
Walter  Flintof?  with  a  ^  yarj  London 
Batch  Mixer. 

Ottawa,  Ont. 

J.  W.  Anderson,  Manufacturers  Agent, 
Bank  Street  Chambers,  has  been  award- 
ed the  general  contract  for  supplying  the 
City  Council  with  two  hydro  turbines 
antl  vacuum  pumps. 

Port  Stanley,  Ont. 

The  general  contract  for  the  erection 
of  two  1 -storey,  frame  pavilions,  costing 
.$20,000,  for  the  London,  Port  Stanley 
Railway  Board,  has  been  awarded  to  Sam 
Willis,  705  Talbot  St.,  London. 


THE 

Canadian  Surety  Co. 

furnishes  promptly 

FIDELITY  and  SURETY 


BONDS 

without  unnecessary  detail. 
PLATE  GLASS  INSURANCE 

BURGLARY  INSURANCE 

Head  Office,  26  Wellington  St.  E., 
TORONTO 

Write  or  telephone  (or  rates. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 

The  John  Inglis  Company^  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  RepresenUtive :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 


Tenders  and  For  Sale  Department 


'renders  Wanted 


>.  ..  .  ,  u  1  >  ^.  .,  ;in-->  1  I  ^  ^  ii>  KilK'"'-'"^''. 
>atMia.  (111141  111,  will  lie  rccrivcil  up  In  5  o'clock 
].  in  .  ilic  aOth  day  of  April.  1017,  (or  llie  con- 
>(T\iiliMit  „i  a  IttKt.  Coiicrcic  ruvemcnt  on  llic 
I...H.I1.11  Rua.l  from  I'liiislinn  to  KiisscU  Streets, 
111   I'  r  I  1!  >   .•(  Sarnia. 

lc»,  »|>ccilicalion5  and  forms  of  ten- 
»ecn  at  tlie  otVice  of  the  City  Kn 
„  I  i>   Hall.  Sarnia. 

riir  lowest  or  any  tender  not  necessarily 
4tA  rl'tcd. 

JdllN  A.  UAIRO. 

I'ity  Kiiginocr. 

-     •..     r.'t'.     \|.mI.  I'.MT 


Scrap  Iron 


Tenders  will  be  receiveil  until  April  24th.  for 
the  following: — _ 

•J  Return  Tubular  Boilers,  lU;  in.  x  14  ft. 
I  .Moffat  Heater,  No.  4,  3  ft.  x  1:2  ft. 
I  Fly  Wheel  IS  in.  x  lit  ft.;  5  in.  shaft. 

.\lso  scrap  iron  from  largt  planing  mill,  re- 
cently ileMroyed  l>y  fir«;.    Apply  to 

WIL.SON  IIRCS.,  Lf.MITED, 
IC  tr,  Collintrw fpfiil.  Ont. 


For  Sale,  en  bloc 


Factory  equipped  to  turn  out  large  quantities  of 
Coticrete  Sewer  Pipe.  Hollow  Ulocks,  JSiicks, 
Cornices,  Friezes,  Ornamental  Blocks,  Vases, 
Floor,  Roof,  and  Ornamental  Tiles.  Wharf  equip- 
ped with  Electric  Crane  and  lights,  and  a  sliort 
tramway  with  branches  through  factory  and  yard. 
The  plant  cost  $70,000;  will  be  sold  cheap,  in- 
cluding large  stock  of  aggregates  and  colors. 

The  plan  includes  two  patent  automatic  pipe 
machines,  one  for  pipe  15  in.  to  42  in.  in  diam- 
eter, lengths  41  inches;  and  one  for  pipe  4  in. 
to  12  in.  in  diameter,  lengths  40  in. ;  two  men  on 
each  machine  and  a  mixer  can  turn  out  100  to 
2^10  lengths  every  ten  hours,  according  to  the  sizes. 

For   particulars   apply  to — 

S.  C.  FOWf.ER,  Liquidator, 

No.  70  St.  Paul  Street. 
10-t.f.  Quebec,  Que. 


Notice  to  Contractors 


SEWER  PIPE 


Sealed  tenders,  addressed  to  the  Chairman  of 
the  Board  of  Control,  City  Hall,  Ottawa,  will  be 
received  by  the  Secretary  up  to  4  p.m.,  Tuesday, 
April  24Ui,  1917,  for  approximately  :— 

'J^f'l  lin  ft.  I -A  in.  diam.)  of  reinforced  concrete 

pipe  or  vitrit'icd  clay  segment  block. 
."'•lO  Iin.  ft.  f4H  in.  diam.;  of  reinforced  concrete 
pipe  or  vitrified  clay  segment  block. 
\-iy  tender  received  after  the  above  stated  time 
"A  informal. 

i  and  full  particulars  may  be  ob- 
,  iication  to  the  City  Engineer's  office, 
I  liy  Hali,  Ouawa. 

The  Corporation  docs  not  bind  itself  to  accept 
-  any  tender, 

A.  F.  M.\CALLUM, 

Commissioner  of  Works, 
'  •  :  ril  7th,  1&17.  ■  lG-16 


To  Contractors  and  Others 


.\l  limes  wc  arc  in  a  position  to  fill  rush  orders 
for  piling  timber  from  0111  .stork  supply  at  Folc- 
ycl,  north  of  Sudbuiy. 

K.KSTKRN  l.Ai\l)S  1  )Kl'ARTMEN  1", 
C.N.K..  TORONTO.  7-19 


Department  of  Naval  Service 

Patrol  Service 


.Scaled  tenders,  addressed  to  the  undersigned, 
and  endorsed  "Tender  for  I'atrol  .Service,"  will 
lie  received  up  to  noon  on  Monday,  April  27,  for 
the  charter  of  several  vessels  for  Patrol  .Service 
on  the  Eastern  Coasts  of  Canada  during  the 
season  of  summer  navigation,  1917. 

Vessels  offered  should  be  of  the  Sea-going  Tug 
or  Trawler  type,  and  from  J'J5  to  175  feet  long, 
speed  0  to  10  knots,  and  should  be  in  good  ser- 
viceable, condition  in  all  respects. 

.Vessels  fitted  with  trawlers'  winches  will  re- 
ceive prior  consideration. 

Owners  desiring  to  charter  vessels  conforming 
to  the  above  description  are  requested  to  com- 
municate full  particulars,  and  if  possible  plans 
oi  the  vessels  ofTerefl. 

The  terms  of  charter  arc  as  follows: — 

Owners  to  supply  Officers  and  Crew,  board, 
,ill  stores  and  accept  ordinary  Marine  Risk. 

Department  to  pay  for  fuel  and  carry  War  Risk. 

G.  J.  DESBARATS, 
Deputy  Minister  of  the  Naval  Service. 
I  )ejiai i  ment  of  the  Naval  Service, 
Ottawa,  April  2,  1917. 

1 'nauthorized  publication  of  this  advertisement 
will  not  be  paid  for.  Ki-li; 


YORK  TOWNSHIP  WATER 
SUPPLY 

Tenders  for  Laying 
Water  Mains 

.'>ealc<l  tenders,  plainly  marked  as  to  contents,- 
will  be  received  by  Frank  Barher,  Engineer  for 
the  Municipal  ("orporation  of  the  Townshij)  of 
York,  up  to  12  o'clock  noon  of  Saturday,  May 
5th,  1917,  for  the  Trenching,  J.aying,  lointing  and 
'I'e-ting  of  Water  -Mains  as  enumerated  below  :  — 

Ivl.— About   l."3,800   lineal   feet    of   24-ineh  main 

on  Eglinton  Avenue. 
E-2, — About  8,700  lineal  feet  of  12-inch  main  on 

Weston  Koad. 

E-.3. — About  6,670  lineal  feet  of  12-inch  main  on 

Oakwood  Avenue. 
E-4. — About  9,800  lineal  feet  of  12-inch  main  on 

St.  Clair  .\venue,  Jane  Street,  Baby  Point 

Road,    Windermere   Avenije,   Bloor  Street, 

and  .St.  John's  Road. 

All  envelopes  must  be  markerl  "Tender  for 
E-1"  or  other  work,  as  the  case  might  be. 

Plans  and  specifications  may  be  seen  on  and 
after  Monday,  Ajiril  2.'ird,  1917,  and  all  neces- 
sary information  obtained  at  the  office  of  the  un- 
dersigned, Bank  of  Cominerce  Chambers,  40  Jarvis 
Street,  Toronto. 

The  lowest  or  any  tender  will  not  necessarily 
be  accepted. 

FRANK  BARBER, 

Township  Engineer, 
Toronto,  April  16,  ]!)17.  16-16 


YORK  TOWNSHIP  WATER 
SUPPLY 

Tenders  for  Supply 
of  Lead 

Sealeil  tenders,  plainly  marked  as  to  contents, 
will  lie  leceiveil  by  Frank  Barber,  Engineer  for 
the  Municiiial  Corporation  of  the  Township  of 
York,  up  to  12  o'clock  noon,  of  Saturday,  May 
5th,  1917,  for  the  supply  of  appro.ximately  One 
Hundred  Tons  of  i)ure  soft  pig  lead,  to  be  de- 
li\-eiTi|    as  r(.-'niired. 

Sealed  Tenikis  for  selected  scrap  lead  will  be 
considered. 

All  envelopes  must  be  marked  "Tender  for 
Lead." 

Further  information  may  be  obtained  at  the 
office  of  the  undersigned.  Bank  of  Commerce 
(  handlers,- 40  Jarvis  Street,  Toronto. 

The  lowest  or  any  tender  will  not  neces- 
sarily be  accepted. 

FRANK  BARBER, 

Township  Etigineer. 
Toronto,  April  11.  1917:  16-16 


ELECTRIC  MOTORS 

Second  hand ;  one  150  and  one  100  h.p.,  both 
30  cycle.  Coinplete  and  in  first-class  condition. 
Reasonable  prices. 

KENNEDY  CONSTRUCTION  CO., 
137  McGill  Street, 
10-lC  Montreal,  Que. 


POSITIONS  VACANT 


Asphalt  Superintendent 

.\pplications  addressed  to  the  undersigned  will 
be  received  up  to  May  3rd,  1917,  for  the  position 
as  Asphalt  Plant  Superintendent.  Applicants  to 
state  i|ualifications  and  experience. 

A.  F.  MACALLUM, 

Commissioner  of  Works. 
10-10  Ottawa,  Ont. 

April   13th.  1917. 


POSITION  WANTED 


GRADUATE  CIVIL  ENGINEER,  experienced 
in  general  building  construction  desires  position 
with  general  contractor.  Box  .'j.')3,  Contract  Re- 
cord, Toronto,  Ont.  16-16 


ENGINEER  capable  of  taking  charge  of  de- 
signing and  rustling  up  new  work,  open  for 
position  with  small  steel  and  iron  works.  Box 
.558,  Contract  Record,  110  Board  of  Trade,  Mont- 
real. 15-17 


CONSTRUCTION   ENGINEER,  C.   E.,  with 

jjractical  experience  in  Factories,  drain  Elevators, 
Docks,  Concrete  and  Steel  Work,  open  for  a 
responsible  position.  Box  5.59,  Contract  Record, 
11!)  P.oard  of  'J'rade,   Montreal.  15-17 


Construction  Organization 

Consisting  of  Kngineer.  .Superintendent,  Purchas- 
ing Agent,  Cost  Clerk,  Concrete  Foremen,  Car- 
penter Foremen,  Riggers,  etc.,  at  present  finishing 
a  job  by  day  labor,  will  be  open  for  engagement 
by  the  1.5th  of  May.  .'\U  these  men  are  well  ex- 
perienced, and  carry  with  them  recommendations 
of  the  best  contractors  in  Canada,  .^pplv'  Box 
.56.'?,  Contract  Record,  Toronto,  Ont.  "  16-17 
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Sewer  Pipe  and  Selver  Block 

for  Storm  and  Sanitary  Sewers. 

EFFICIENCY  and  PERMANENCE 

are  best  secured  by  the  use  of 
Most  Easily  Tested   —   VITRIFIED  CLAY  —  No  Deception  Possible 


Left  cut  shows  "MIMICO"  Segment  Block  being  used  in  36  inch  sewer  in  a  20  foot  cut.    This  is  a  splendid  piece 
of  construction  and  is  now  nearing  completion  on  Lake  Shore  Road,  Mimico.    Right  cut  shows  a  small  section 
of  sewer  built  from  same  block  and  covered  with  only  six  inches  of  cinders. 

BUILT  FOR  STRENGTH  — AND  IT  HAS  STRENGTH 
Write  for  information  and  prices  to 


The  Ontario  Sewer  Pipe  Co.,  Ltd.,  Mimico,  Ont. 


nil'  1(1  N  r  k  \  ^  r  k  !•  (  ( »  u  i  > 


Al>i-il  IS,  1917 


TRUSCON  ROAD  MESH 

Truscon  Armour  Plates  and  Truscon  Curb  Bars 


FOR  CONCRETE  ROADS  AND  CURBS 


Cross  sectional  view  showing  joint  protected  by  Truscon 
Armour  Plates  with  filler  between  them. 


Truscon  Armour  Plate 

The  Beveled  Edge  Protects  the  Concerte 


Straight  or  Curved  Bars 


TRUSCON  'iZt 


Unit  of  Plate  and  Anchorage. 
Substantial      Steel  Protection. 


BARS 

The  scientific,  practical,  efficient, 

and    economical    protection    for  ^i^id,  Positive  Anchorage.  No 

edges  of  concrete  curbs,  columns,  Splitting  of  Concrete.     Easy  to 

walls,  entrance  posts,  platforms.  handle  and  install. 

IMMEDIATE  SHIPMENT  FROM  WALKERVILLE  STOCK 


TRUSSED 


MONTREAL 


CONCRETE  STEEL  COMPANY 

OF  CANADA,  LIMITED 

Walkerville,  Ontario 

TORONTO  WINNIPEG 


April  IS,  I'.nr 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
^  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisco 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto   Montreal  Limited       Winnipeg  Calgary 


pi 


James  Thomson,  President. 


J.  G.  Allen,  Vice-President. 


Jamhs  a.  'rnoMSON.  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIIVIITED 


Manufacturers  of 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


;{  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMIILTON,  ONT. 


SB 


Til  F.  CO  NTH  AC 


K  l<:CORD 


April  18,  1917 


J) 


One  Man 
Standing 

can — ill   the   same   liiuc — 
'  surface  as  much  concrete 

as  five  men  on  their  knees, 
and  do  it  better,  if  he  uses 

ABRAM 
Long  Handled  Tools 

l  use   Alnam  'Tools  will  pu>ve  lliis  to 

lOrcl  is  the  Abrani  Doulile  Action  Device. 
!>•  for  our  calalojj  flrsci  it>iiiK  tills  exclusive  feature  and 
I  t  At'iain  complete  litu' 

ABRAM  CEMENT  TOOL  COMPANY 


4S-4S  Ouelptte  Avenue 


WINDSOR,  ONT. 


How  Do  You  Buy  a  Transit? 

By  Precedent— "The  kind  the  old 
company  used,"  or  by  the  "hit  and 
niiss"  method? 

Why  not  investigate  all  the  good  in- 
struments? 

H&B  Transits  and  Levels 

"Malhemalically  Precise" 

Are  rigid,  of  lightest  practical  construction. 
Accurate.  Satisfactorily  retains  adjustments 
under  hard  service.  Designed  and  offered  by 
life  time  specialists  in  the  manufaoture  of 
surveying  and  engineering  instruments. 
Write  for  Catalogue  now 

HFI  I  FR    Xr  RRIHHTI  Y  Spring  C.rden  Street 

nCLLCK  <X  DKlUniLI,  PHILADELPHIA.  PA.. "Since  1870" 


Blair  Concrete  Pipe 


^  ■ 


■  \ 


We  use  only  the  finest 
g^rade  materials  in  all  our 
work.  Clean,  sharp  sand 
and  hig-h-grade  cement. 
Gravel  sorted  and  crushed 
in  our  own  plant.  After 
thoroug'h  mixing,  the  con- 
crete is  power  tamped,  to 
ensure  great  density.  Pipe 
is  then  allowed  to  set  for 
72  hours  in  vaporizing 
chambers,  with  automatic 
sprinklers,  giving  the  pipe 
great  hardness.  We  make 
large  sizes  of  pipe  in  our 
portable  plant  at  the  place 
where  they  will  be  used. 
We  also  have  a  special 
feature  in  our  continuous 
reinforced  concrete  pipe. 

Write  to-day  for  further 
details  and  prices. 


B.  Blair  Company,  Limited 


WOODSTOCK 


ONTARIO 


Armco  Iron 


hs  wonderful  rust-resisting  power  is  the  secret  of  the  continent-wide  use  of  this  ma- 
terial for  important  construction,  public  and  private.  This  enduring  quality  is  possible 
only  because  "Armco"  Iron  is  never  less  than  99.84%  pure  iron,  and  is  uniform  in 
texture,  having  almost  perfect  physical  evenness. 

Armco  Iron  Culverts  (Corrugated) 

Made  in  Canada  by 


P^c;cfc  Pwcf    CANADA   INGOT   IRON   COMPANY,  LIMITED 

t\-^SlSlS    M\.USl  GUELPH  WINNIPF.n  CAI  C.ARY 


WINNIPEG 


CALGARY 
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Made  in  Canada 


Northern  Electric  Company 
Calgary,  Alberta 


The  Most  Economical 

and  Best  Permanent  Roof- 

WHEREVER  a  Barrett  Specification  Roof  is 
found,  and  there  are  hundreds  throughout  the 
Dominion,  there  you  will  also  find  efficiency  in  busi- 
ness methods.  For  it  is  good  business  sense  to  have 
the  most  economical  roof,  when  it  is  also  the  best. 


It  is  a  hit  unusual,  perhaps,  CO 
find  that  the  cheapest  permanent 
roof  to  build  is  the  l)est  roof,  yet 
that  is  the  case  with  Barrett 
Specification  Roofs.  Tlie  unit 
cost  (the  cost  per  s(|uare  foot 
per  year  of  service)  of  a  Barrett 
Specilication  Roof  is  lower  than 
that  of  any  other  permanent 
roofi  w^. 

The  minimum  life  of  a  well-con- 
structed Barrett  Specification 
Roof  is  twenty  years.  Tt  outlasts 


all  other  roof  coverings 
costs  nothins  to  maintain. 


anil 


A  Barrett  Specification  Roof  is 
not  a  ready-made  roofinj^.  It  is 
constructed  on  the  huildinj>  and 
is  recognized  as  standard  by 
technical  men  generally.  Its 
low  cost  and  long  life  account 
for  its  high  standing  and  popu- 
larity with  first-class  architects, 
engineers,  and  roofers. 

Barrett  Si)ecilication  Roofs  take 
the  base  rate  of  lire  insurance. 


Our  20  -  Year 
Guaranty  Bond 

We  are  now  prepared  to 
^ivc  a  twenty-year  .S'.ire- 
ly  lioiicl  Guaranty  on 
every  IJarrett  Specilnca- 
tion  Roof  of  fifty  squares 
an<l  over  in  all  towns  of 
li.^.OOO  population  and 
more,  and  in  smaller 
places  where  our  Inspec- 
tion Service  is  available. 

Tills  -Surety  liond  will  be 
Issued  by  the  United 
States  Fidelity  and  Guar- 
anty Company  and  will 
be  furnished  bv  with- 
out charge. 

Our  only  ri(|ul  nincnls 
are  that  the  rooting  con- 
tractor shall  be  approved 
by  us,  and  that  The  Bar- 
rett Specification,  dated 
May  1,  1916.  shall  be 
strictly  followed. 


A  copy  of  The  Barrett  20- Year  Specification,  with  roofing  diagrams,  free  on  request. 

T  H  I-  V  A  T  E  R  S  O  N  M  A  N  U  F  A  C  T  U  1<  L  N  G  C  O  AJ  1'  A  N  \  ,  L  i  Al  1.  i;  I-  1) 
MONTREAL  TORONTO  WINNIPEG  VANCOUVER 


t;  .\  K  R  I  T  T  1-:-!'  .\  'i' 

.ST.  |()MN,  N.r.. 


S  (  )  N  M  A  N  !•  .\  C 
ilAr.II'WX,  N.S. 


LI  R  I  N  G  CO.,  I 
SVDXl'V,  X.S. 


.lAllTh:!) 
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ELEVATED 

STEEL  TANKS 

Mrmispherical  and  Segmental  Bottoms 

Manufactured  in  Pitltburuh,  Pa. 
Erected  AnyMhere 

\Vf  have  special  designs  for  Municipal, 
Railway  and  Industrial  service 
Catalogue  No.  15  sent  upon  request. 

Pittsburgh-Des  Moines  Steel  Co. 

\i  A   ^  .M  k  I  II  \  ,  IJ  (  huicli  Si. 

I'msl.uiKli.  <M:>  I'uiiy  l^lcl^ 

C  liicaKo.  111.— r_'7r>  Kiist  Xational  l^ank  BIiIb. 

Dall.Ti,  Texas.   Praetorian  lUdj;, 

Sail  I'raiirisco.  Cal,  Kialto  HUIk. 

Havana.   I'ulia    t!."i    Nova   Scotia   Itaiik  lildg. 

Des  Moines  Bridge  and  Iron  Co. 

Ho  MuiiKs,  Iowa.  il.'iS  'lulik-  Sticcl. 


The  Highest  Standard 
of  Quality 

Wherever  "American"  Centrifugal 
pumps  have  come  in  competition  with 
others,  they  have  won  a  reputation  for 
quality  because  so  rigid  a  guar- 
antee is  placed  upon  them  that 
t  is  necessary  to  maintain  the 
highest  standard  in  the  design, 
material  and  workmanship  of 
their  construction. 

They  are  adapted  to  the  wid- 
est range  of  use,  because  they 
are  regularly  built  in  about  50 
styles,  in  addition  to  special 
styles  designed  for  unusual  re- 
quirements. 


Catalog  1352  describes  them. 
Write  for  your  copy. 

The 

American  Well  Works 

General  Office  and  Works:— 
AUKORA,  ILL. 

Chicago  Office: — 

First  National  Bank  Building. 

Special  Canadian  Dealers 
R.  H.  Buchanan  &  Co.,  Montreal. 

Gorman.  Clancy  &  Grindley,  Ltd., 
Edmonton  and  Calgary. 
B.  C.  Equipment  Company, 
Vancouver,  B.  C. 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

froln  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 


1551  Granville  Street 


Vancouver,  B.C. 


"Ideal"  Concrete 
Power  Block  Machinery 

makes  Ijlock-making  easy  and 
attractive  and  permits  you  to 
turn  out  high-grade  building 
units  at  low  cost,  such  as  are 
required  /by  contractors  and 
builders  in  every  community.  If 
you  are  not  already  equipped 
write  us  for  information ;  also  on 
Ornamental  Molds,  Tile  Molds, 
Mixers,  Sand  Screens,  Water- 
proofing, Derricks,  Tools,  etc. 

Ideal    Concrete  Machinery 

Company,  Limited 
WINDSOR  ONTARIO 


J^^J^JJ^g  New  and  Relaying 


Switches,  Turntables,  Etc. 


Carried  in  Stock 


Locomotives  and  Cars 
Jno.  J.  Gartshore^  Toronto 


April   IS.  1:11 
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Million  Dollar  Jobs 

Toronto  Harbor  Improvements 
Toronto  Filtration  Plant 

Borden  Military  Camp 

Government  Docks,  Port  Nelson 


These  Million-dollar  Jobs  all  have  Carbic  Flare  Lights  showing- 
the  way.  Jobs  like  ihesc  arc  POSI'm'F,  PROOF  of  the  efficiency  of 
Ihe  flare  Vv^ht  for  conslrnclidii.  Xnnicrous  big-  jnjis  mit  mentioned 
herein  are  also  using  flare  lights  for  construction,  and  ( "ontractnrs  ha\-e 
been  convinced  of  the  superioritv  of  this  forn-i  of  lighting. 


CARBIC  FLARE  LIGHTS  burn  the  CARBIC 
CAKE,  the  new  SMOKELESS,  NON-EX- 
PLOSIVE, POSITIVE  gas  fuel. 

Be  you  a  contractor  of  PLASTERING,  CONCRETLXG,  LATIi- 
ING,  TILE  or  MARBLE  WORK,  you  will  be  interested  to  know 
that  the  Carbic  Flare  is  adapted  to  this  work,  and  can  be  used  any 
place,  any  time,  at  a  ver}-  small  cost. 

It  does  away  with  lost  lime  in  temporary  electric  wiring,  unsteadx- 
gasoline,  or  oil  flares,  is  much  neater  and  quicker  than  any  (fare  oper- 
ated by  raw  carbide. 

We  have  the  largest  ccjntractors  listed  as  users  of  the  Carbic 
Light,  and  every  one  speaks  well  of  the  Carbic  as  a  flare  light.  "The 
best  they  ever  had"  is  the  way  one  firm  expressed  their  appreciation 
of  the  light. 

CARBIC  FLARE  LIGHTS  are  placed  on  your  work 
absolutely  FREE  as  a  trial. 

You  are  under  no  obligation  to  purchase.  If  you  want  to  try  the 
CARBIC  on  a  job  just  send  us  a  card  and  we  will  ship  as  nianv  as 
required. 

CARBIC  CAKES  can  be  secured  throughout  the  Dominion  ui 
Canada,  and  therefore  there  is  no  dela}'  in  getting  the  fuel  promptly. 

Wire  or  write  for  a  FREE  TRIAL — It  costs  you  nothing. 

W.  L.  FOSTER 

8  Lombard  Street  -  -  TORONTO,  CAN. 

Western  AgenU— Kelley  Powell  Ltd    WINNIPEG,  MAN. 


2000  Candle  Power 


r  H  l<:  C  O  N  T  R  A  C  T  R  CORD 
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CONGRATULATE  ME,  fellows,"  said  Jim  Larkin,  the  plasterer,  as  he 
joined  a  group  of  his  friends  at  the  Builders'  Exchange.     "I  have 
just  put  one  over  Thompson,  the  Architect." 
"That's  important,  if  true,"  replied  a  friend.    "But  you'll  have  to  show 
us  Missourians." 

"It  was  this  way,"  Jim  explained.  "On  the  school  house  job,  Thomp- 
son wanted  to  use  metal  lath,  but  it's  a  cheap  job  so  he  told  me  I  could 
use  a  cheap  lath.  So  I  saw  my  chance  to  play  to  the  galleries.  'Not  me,* 
I  told  him,  'I'll  never  use  cheap  lath  on  your  job,  Mr.  Thompson.  I'm  going 
to  use  Herringbone  copper  alloy  lath.'  Say,  it  tickled  him  clear  to  his 
toes.  I'm  solid  as  a  rock  there  now  and  I'm  going  to  get  his  next  job  on 
percentage." 

"Didn't  cost  you  much,  either,"  commented  his  friend. 

"Cost!"  laughed  Jim,  "I  gained!  Herringbone  costs  me  a  cent  more  per 
yard.  Its  selvage  edges  save  about  two  cents  per  yard  in  lap,  its  greater 
stiffness  saves  plaster,  and  I  don't  have  to  stitch  wire  between  the  sheets. 
All  told,  that  additional  cent  means  five  cents  more  profit." 


Metal  Shingle  &  Siding  Co., 
Manufacturers 


Clarence  W.  Noble,  General  Sales  Agent, 
117  Sun  Life  Building,  Toronto 


r 


The  MacLi^an  I^mly  Rep©i't  Smrwicm  m  tlie 
most  up-to-date  senrice  pnhlmhj^'H  in  Cm^®.€m^ 
and  y'el       Tfit)'^ft  '9€onoiiiflt^ml  1  djt  ymji  to  tmB. 


MacLean  Reports  give  the  vital  facts  that  are  so 
necessary  if  you  would  secure  the  best  of  new  busi- 
ness— and  they  cost  but  a  few  cents  a  day.  They  arc 
issued  daily  (card  system),  and  give  accurate  infor- 
mation on  Canadian  building  and  engineering  pro- 
jects, contemplated,  their  progress  and  details  of  the 
material  and  equipment  required.  Rates  and  samples 
on  request. 

MacLEAX  DAILY  REPORTS,  Limited,  Toronto. 
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In  1498  Columbus 
Discovered  Trinidad 

372  years  later,  in  1870,  an  engineer  discovered 
how  valuable  Trinidad  Asphalt  was  for  pav- 
ing. Since  that  date  Trinidad  has  been  dis- 
covered by  cities  all  over  the  world.  To-day 
it  is  used  in  every  large  city  in  the  United 
States.  About  22,000  miles  of  city  streets  have 
been  paved  with 

^LAKE 
ASPHALT 


THE  STANDARD  PAVING  MATERIAL 

Trinidad  holds  the  record  for  long-wear 
asphalt  streets.  On  94  streets  paved  with 
Trinidad  Lake  Asphalt  in  Washington,  D.C., 
between  1879  and  1894  the  average  cost  of 
maintenance  to  1916  has  been  only  2  cents  per 
year  per  yard. 

Write  for  "It  Is  Different." 

The  Barber  Asphalt  Paving  Co. 

PHILADELPHIA,  PA. 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the  "Keith''  Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        vVrite  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  259-261  Stanley  St..  Winnipeg,  Man. 
Messrs.  GORMAN,  CLANCEY  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton,  Alta. 
Messrs.  ROBERT  HAMILTON  &  CO.,  LTD.,  Bank  of  Ottawa 
Bldg.,  Vancouver,  B.  C. 


Filter  Alum 

{Sulphate  of  Alumina) 


Standard 
Quality 


We  have  a  particularly  attractive  service  to  offer  water- 
works superintendents  and  purchasing  agents  by  supply- 
ing standard  high  quality  filter  alum. 

Particulars  and  prices  on  request. 

Manufactured  by 

Harrison  Sons  &  Co.,  Inc.  Philadelphia 


AGENTS 


DILLONS  LIMITED 


275  St.  Paul  St. 


MONTREAL 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 

Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  J»ipe  Coupling-  Potltlvely  LEAK  PROOF. 
We  are  the  oriKinators  of  the  BORED  OUT  Wood  Sleeve  CouplinR. 
Write  for  Illustrated  Catalogue. 

850  Hastings  St.  W.      VANCOUVER,  B.C. 


A)iril  J«,  1!)I7 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prii  t'S  art'  ri^lit  and  our  service  good. 

Britneli  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones.  (irTKO  N "rtli  )  ^[33    l-:voiiin>:s,  North  2107 


DAKE  SINGLE  DRUM  HOISTS 


Tiic  l,)alic  single  chum, 
ilonlilc  geared  hoisf,  is  the 
liest  all-round  machine  for 
RCncral  service.  C  an  be  fur- 
nislud  with  cUilch,  tight  or 
friction  drinii.  All  parts  are 
most  substantially  built  so 
lliat  hoist  will  stand  twice 
the  load  of  its  rated  capa- 
city. Made  in  sizes  2  to  30 
horse  power.  Send  for  com- 
plete catalogue. 

DAKE  ENGINE  CO.,  Grand  Haven,  Mich.,  U.S.A. 

CANADIAN  AGENTS : 
Montreal.  Mussens,  Ltd.— Toronto,  A.  R.  Williams  Machinery  Co.,  Ltd. 


For  Good  Roads 


Fluxphalte  will  save  many  dollars  every  year  in  road  repairs.  For  macadam 
roads  il  will  make  a  perfect  surface  covering  that  will  not  dust  or  wear.  The  surface 
will  be  like  an  asphalt  pavement.      Makes  an  ideal  roadway  on  macadam  foundation. 

Write  for  illustrated  book  and  further  details 


mm. 
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Mil  ©IL  £■?  hmtm 


Canada  Iron  Foundries,  Limited 


CAST  IROWPWi 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc^  Castings 
of  all  kinds,  MoorinsT  Bollards  for  both  Concrete  and  Wooden  Docks 


'i'  IJ  1£  C  U  N  J  R  A  L'  r   R  li  C  (  )  J<  1 ) 
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ELECTRIC  and  HAND  POWER  TRAVELING  CRANES 

Electric  Bucket  Cranes,  MonoNRail  Hoists,  Power  Plant  Cranes, 
Jib  Cranes,  Dock  Cranes,  Railway  Cranes,  Derricks. 

— Made  in  Canada — 

NORTHERN  CRANE  WORKS,  Ltd.,  Waikerville,  Ont. 


Boving  Hydraulic  &  Engineering 
Company,  Limited 

LINDSAY,  ONTARIO 


We  Manufacture 
Water  Wheels,    Hydraulic  Governors, 
Centrifugal  Pumps,       Mill  Machinery 
Fly-Wheels  (up  to  28  feet  dia.) 

Prompt  Shipment 
Prices  etc.,  on  request 


Water  Supply 
from 
Deep  Wells 

is  obtained  at  a 
minimum  cost  by 
use  of  our  deep 
well  pumps. 


Write  for  Bulletin  26 
explaining  the  use  of 
Cook's  Patent  Brass 
Tube  Well  Strainer. 


A.  D.  COOK 

Lawrenceburg  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Cataloguk  Mailed  Upon  Request 


Crushed  Rubble  Dimension 

CROOKSTON  QUARRIES 

Crushed  Stone — Clean,  tough  stone,  specially  suitable  for  concrete  mix  and  macadam  roads.  Although  we 
have  supplied  hundreds  of  cars  of  stone  to  Toronto,  Montreal  and  intervening  points  we  have  never  had  one 
car  rejected. 

Rubble  Stone — From  one  man  size  to  blocks  weighing  many  tons. 
Dimension  Stone— The  stone  that  has  stood  the  test  for  half  a  century. 

C.P.R.  and  G  T.R.  Connections  Telephone  Madoc  2.  R  3  2 

ASK  US  FOR  QUOTATIONS 


Capacity  500  ton*  a  day 


QUINLAN  &  ROBERTSON,  Limited,  Crookston,  Ontario 


rJll-;  ION  TRACT  RECORD 


Ai)ril  IS,  lUir 


Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  I.IME,  ANP  nRICK 

Cement  (IcIiM-if.l  in  S  baricl  lots,  ?i;.40  per  blil.  ; 
vvilh  baj;s.  $".'.S(1;  car  lots,  fl.SR  on  llic  track, 
wiili  pkgs.,  $2.25. 

Lime— Rrey  white  60c  per  100  lbs.,  delivered 

ill  not  less  thai.  1500  lb.  lots.  At  tlic  ware- 
house, white  46c,  grey  39c. 

Brick — No.  1  dry  pressed  red  brick  ?17;  bull, 
$1"  f.o.b.  the  job;  No.  $14;  coiiiiiioii  red 
stock  brick.  $11  to  $14;  grey,  $11  to  $12; 
wire  cut  brick  for  foundation  work,  $9  on 
the  cars,  delivered  $10;  "Tapestry"  brick,  iin- 
ported,  $25  to  $35;  local  Rug,  $14;  sand  lime 
brick,  $7.60  f.o.b.  car  at  King  Edward  Siding; 
$6.50  f.o.b.  car  or  wagon  at  plant ;  $8.50  de- 
livered on  job.  Paving  brick.  No.  1,  $18  per 
M.  f.o.b.  West  Toronto;  No.  2,  $14;  paving 
blocks.  No.  1,  $24  per  M. ;  No.  2,  $18.  Sun- 
Tex  face  brick,  $16  to  $20  per  M. ;  Dcnison 
interlocking  hollow  tile,  $60  per  M.  Lots 
over  100,000,  $55. 

Concrete  brick  —  Quotations  f.  o.  b.  Toronto  :  — 
Wliite  $52,  buff  $2$,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 
Toronto  prices,  F.  O.  B.  Car: 
Crushed  stone — 2  in.,  $1.40;  1  in.,  $1.55;  H 

$1.55;  rubble  stone,  in  car  lots,  $1.25  per  ton, 
f.o.b.  car. 

Sand — for  cement  or  liiick  work,  S5c  per  ton, 
f.o.b.  Toronto. 

Gravel  —  Pit  run,  OOc  per  ton  f.o.b.  Toronto ; 
screened,  $1.05  to  $1.10  per  ton  f.o.b.  To- 
ronto. 

LL'.MBER  (BUILDING  MATERIAL) 
roroiilo  prices,  delivered. 

Hemlock— 2  x  4  in.  to  2  x  12  in..  12  and  14  ft., 
$21);  10  and  16  ft.,  $31 ;  IS  ft.,  .$32;  No.  1 
hemlock  decking,  1x4  in.,  §27;  1x5  in.. 
$.30;  1x6  in.,  .$.32;  No.  2  hemlock  deckinj;, 
$.">  less  than  No.  1. 

Pine — 1  in.  x  4  in.  and  5  in.,  $30;  1  in.  x  0  in.  to 
8  in.,  $32;  1  in.  x  10  in.,  $35;  1  in.  x  12  in., 
$.36;  2  in  X  4  in.  to  2  in.  x  12  in.,  and  10  ft. 
to  10  ft.  long,  Norway  pine,  $35  to  $42;  yA  x 
6  to  10  in.  pine  shelving,  .$45  to  $4.S ;  x  12 
in.  pine  shelving,  $.50;  No.  1  pine  flooring, 
$42;  No.  1  spruce  flooring,  $35;  No.  1  pine 
V  or  headed  sheeting,  $47 ;  No.  2  ditto,  $42 ; 
pine  trim,  4  in.  casing,  $2  per  100  ft. ;  5  in. 
ditto,  $2.50;  8  in.  pine  base,  $3.25;  4  in.  pine 
window  stool,  $2.75. 

Shingles— XXX  B.  C.  shingles,  $4.25;  N.  B.  ex- 
tras, $4.25;  N.  B.  clears.  $4;  No.  1  pine  lath, 
$6.50;  No.  2  pine  lath,  $6;  No.  1  spruce  lath, 
$5.50. 

Dimension  timber  (B.  C.  6r) — 10  x  14,  12  x  12, 
12  X  14.  14  x  14,  14  X  16,  .$45;  10  x  16,  12  x 
16,  16  x  16,  14  X  18,  18  x  18,  20  x  20,  $46; 
12  x  18,  18  X  20,  $50;  10  x  18,  12  x  20,  14  x 
20,  10  X  20,  $51.  These  prices  apply  to  32  ft. 
lengths;  32  to  35  ft.,  $1  to  $2  per  thousand 
extra;  36  to  40  ft.,  $2  to  $3  per  thousand 
extra. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — $4.25  to  $6.fXj  base;  twisted 
and  deformed,  S4.W>  base. 

Shapes— Over  35  lbs.  per  yd.,  $5.00  per  100  lbs.; 
under  35  lbs.  per  yd.,  §4.70  per  100  lbs. 

Plates — 12  ins.  and  under,  $6.00  per  100  lbs. ;  over 
12  ins.  and  under  .36  ins.,  $6.20  per  100  lbs.; 

ins.  and  over.  $0.50  per  100  lbs.  Tank  and 
boiler  plates — %  in.  and  over  and  under  36 
in^.,  $ti.5<);  .">••  ins.  and  over.  ii<i;.7<l.  (iauKC 
plates     No>.  10.  VJ.  14.  »t;,4ll  to  per  KiO 

lbs.  Black  American  bessemer  plates — 28 
traiige,  $fi.'A>  to  $»;.75  per  lOO  lbs. 

F'r.'  T  ••    ■.■.i''.<-  ni^.I  iiruli  r.  .«.".fiO  per  100  Iljs. 


Extras-  1/lOc  per  lb.  extra  for  cutting  to  lengtli, 
for  plate  less  than  'A  in.  thick,  for  angles 
less  than  5  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  18,  20,  and  24  in. 
beams;  1/lOc  to  J^c  per  lb.  extra  for  all 
Bethlehem  sections. 

G.-ilv,-inize(l  iron — J.s  H^iugc,  .$8.2.0  lo  .$.S.7."). 

Cast-iron    pipe — -Standjard    prices,    carload  lots, 
f.o.b.  Toronto :  4-in.  $38  per  net  ton ;  O-in. 
and  up  to  $37,  with  $1  extra  for  gas  pipe. 
.SEWER  PIPE 

Sewer  pipe — I'oronlo  prices  (wholesale),  with  dis- 
counts as  below,  f.o.b.  factory-^  in.,  30c  pei 
ft.;  0  in.,  45c;  8  in.,  70c;  9  in.,  90c ;  10  in., 
$1.05;  12  in.,  .$1.35;  15  in.,  .$1.80;  18  In., 
$2-50;  20  in.,  ,$3;  22  in.,  $4;  24  in.,  $4.50. 
Discounts — 4  in.  to  12  in.,  70  per  cent.;  15 
in.  to  18  in.,  65  per  cent. ;  20  in.  to  24  in.,  60 
per  cent 

Tile  wall  coping — S  or  9  in.  wall,  50c  per  fl. ;  12 
in.  or  13  in.  wall,  75c  per  ft;  18  in.  wall, 
.$1.50  per  ft. ;  carried  in  G.  12,  l.^-i.  and  24  in. 
lenRl  hs. 

PAINTS  AND  OILS 
White  lead-ground  in  oil,  $14.80  per  100  lbs. 
Boiled  linseed  oil— in  bbls.,  $1.18  per  gal,  of  9  lbs. 
Raw  linseed  oil — in  bbls.,  $1.15  per  gal. ;  red  lead, 
dry,  $15  per  100  lbs.  ;  putty  in  bulk,  $4:50  per 
10,0  lbs.;  in  100-lb.   drums,  $4.85;   putty  in 
25   Ih.    tins,   $5.25   per   100   lbs. ;   steel  sasli 
pully  in  25-Ib.  tins,  .$5.75  per  100  lbs.;  tur- 
pentine,  in  bbls..   Sic   per   Imp.   gal.,  based 
on  southern  gauge. 

MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement  —  .$2.00    steam    car    load    lot^.  incUulint^ 

sacks,  less  .j  per  cent,  for  cash. 
Lime — Hydrated,  $16  per  ton ;  lump,  $9. 
Brick— No.  1  pressed,  $18;  No.  2  pressed,  $15; 

Manganese  rustic,  $20;  buff  rustic,  $20;  red 

rustic.   No.  1,  $15;  red  rustic.   No.  2,  $13; 

buff  (smopth),  $21;  buff  (rough),  $20;  plastic 

.$12.25. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 
$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Montreal  (C.  P.  R.  terminals). 

CONCRETE  SEWER  PIPE 

Straight  pipes  (per  foot)  ;  not  reinforced,  8-in. 
26c.;  9-in.  30c.  10-in.  34c;  12-in.  40c;  15-in. 
60c;  18  in.  74c.  Reinforced,  i8-in.  90c;  21- 
in.  $1;  24  in.  $1.20;  30-in.  $1.60;  36-in.  .$2.40; 
42-in.  $3;  48-in.  ,$4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  $1.40;  ii-in.  $1.65;  ?^-in., 
$1.75  per  ton,  delivered. 

Sand — $1.10  ijer  ton,  car  load,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles — 3  in.  x  3  in,  and  up,  $.5.00,  1  in. 
X  1  in.  X  H  in->  25c  extra;  ^  in.  x  ^  in. 
X  H  in.  60c  extra.  Boiler  plates — H  in. 
thick  and  thicker,  $7.00.  Circular  plates  — 
Flange  quality,  36  in.  dimension  and  over, 
.$7,3.'j ;  under  .30  in.  dimension,  .$7.60.  Beams 
and  channels — Under  35  lbs.,  per  yd.,  $5.25; 
35  lbs.  per  yd.  and  over,  $5.00;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$7;  28  gauge,  $C..50  per  100  sci.  feet,  subject 
to  change  without  notice.  Copper  bearing 
sheets — Keystone  black,  28  U.  .S.  gauge,  .$5.50 
t)er  lOO  His,  nominal, 

SEWER  PIPE 
Straight  pipe  (per  foot) — 4  in.,  30c;  6  in.,  45c;  8 
in,  7()c;  !»  in,.8.">c;  10  i,,..  $1.05;  12  in,.  $1,. ■',.'">; 
15  in..  $1..S0;  IS  in..  $2,.50 :  20  in,,  $3:  22  in.. 
$4;  24  in,,  $4,50;  27  in, ,.$6,50;  30  in,,  $7.20. 
Channel  pipe  (4  in,  to  30  in,)  24c,  .36c,  66c, 


72c,  S4c,  $1.08,  $1.44,  $2.00,  $2.40,  $3.20, 
$3,60,  .$5.20,  $5.75.  One-eighth  bends  (4 
in.  to  .30  in,),  $1,20,  $1.80,  .$2,80,  $3.60, 
.$4,20,  $5,40,  $7.20,  $10,  $12,  $16,  $18,  $26. 
$28;  1/4,  $1.20,  $1.80,  $3.15,  $4.05,  .$4.75. 
$6.10.  $14.40,  $20,  $24,  $32,  .$36,  $52,  $57.60. 
Double  collar,  90c,  $1,35,  .$2.10,  .$2.55,  $3.15, 
.$4.05,  .$5.40;  slant  1  foot  long  side  (4  in.  to 
15  in.),  90c,  $1.35,  .$2.10,  $2.55,  $3.15,  $4.05, 
$5.40.  Single  branch  (6  in.  to  9  in.),  3  ft., 
$2.25,  .$3.50,  .$4.25;  2  and  2'A  ft.  (4  in.  to  30 
in.),  $1.35,  $1.80,  $3.15,  .$3.85,  $4.75,  $6.10, 
$8.10,  $11.25,  $13.50,  $18,  $20.25,  $32.50,  $30. 
.Single  squares  (4  in.  to  30  in.)  ditto.  Double 
branch  and  double  square  and  Y  pipe  (4  in.  to 
.•!0  in.),  $1.80,  $2.70,  $4.90,  $6.30, '.$7.35.  $10.80, 
$14.40,  $20,  $24,  $32,  $36,  $45.50,  $50.40. 
Syphon,  cesspool,  and  buchan  tftp  (4  in.  to 
15  in.),  $3,  $4,  $7,  $9,  $10.50,  $18.  Double 
syphon,  running  trap,  and  hand  hole  trap  (4 
in.  to  12  in.),  $3,  .$4,  $7,  $9,  $10.50,  $18. 
Tliese  prices  are  subject  to  a  discount  of  50 
Iier  cent,  for  less  than  car  load  lots  delivered, 
and  a  discount  of  from  61  to  66  per  cent,  for 
car  load  lots  f.o.b.  Montreal. 

SUNDRIES 

Hard  wall  plaster — $14  per  ton.  Plaster  of  Pans 
$2.80  per  bbl.,  both  less  5  per  cent,  for  cash. 
Rope — Best  Manilla,  29^c  basis  per  pound; 
British  Manilla,  25c  basis;  sisal  rope,  24c 
Ijasis;  lath  yarn,  24c.  Boiled  linseed  oil — in 
barrels,  $1,35  per  gal.  of  9  lbs.  Raw  linseed 
oil — in  barrels,  $1.37;^  per  gal.  nominal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 

load  lots,  $2.20.    Bags  10  cents  extra. 
Lime — Grey,  34  cents  per  bushel;  white,  32  cents, 

Kelly  Island  lime  $2.10  per  200  lbs. 
Brick — No.    1   dry   pressed,   red   and   buff,  $35; 
common  red  stock,  $25;  common  grey  stock, 
$12;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
H-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite— 1^  and  2-in.,  $2.65;  H-in.  and 
1-in.,  $2.90;  H-in.  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,   discount   for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  .$32;  No.  1  and  2  fir,  edge  grain,  3  in., 
.$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in. ,.$46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  X  10,  6  X  12,  8  X  12,  $39 ;  10  x  16,  12  x  16. 
16  X  16,  14  X  IS,  16  X  18,  IS  x  IS,  20  x  20, 
.$40;  6  X  14,  8  X  14,  12  x  IS,  18  x  20,  $42;  6 
X  16,  6  X  18,  6  X  20,  8  x  16,  8  x  IS,  S  x  20, 
10  X  IS,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43, 

(Continued  on  page  62) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouse  Stock*  s 

SYDNEY,  N.  S. 
MONTREAL.  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM.  ONT. 


Sale*  Office*  : 

SYDNEY.  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St..  E. 


Mills  and  General 
Offices : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Heat  is  Too  Valuable  to  Waste 

Every  bit  of  heat  produced  in  your  furnaces,  ovens,  boiler 
settings,  etc.,  costs  a  certain  amount  of  fuel,  for  which  you  pay 
i^ood  money.  This  heat  has  a  delinitc  \alue.  ft  is  nuich  too 
valuable,  to  waste. 

Unfortunately,  not  all  of  llic  heal  i)roduced  can  be  used. 
Some  of  it  must  <^o  to  waste,  but  fully  60  per  cent,  of  the  loss 
due  to  radiation  can'be  eliminated  by  usinj:;'  Nonpareil  Insulat- 
ino-  Brick  in  the  walls,  tops  and  bottoms. 

Nonpareil  Brick  are  composed  principally  of  diatomaceous 
earth  (kiesel.s^'uhr),  a  remarkably  good  non-conductor  of  heat. 
They  have  an  insulating-  value  ten  times  that  of  fire  brick  or 
common  brick.    In  other  \v(irds,  one  4]^-inch  course  will  re- 

Ouc  4>l.-iiicli  course  of  Nonpareil  liisulatiiiR   llutk  r,  In.ilalleil  ....                         ,            ,^    .  ... 

i)elvveeii  Uie  fire  brick  and  common  l)ricl<  in  the  selling  (lUCC  thC  radiation   lOSS  aS  mUCh  aS  4b   UlClieS  ol   lUe  brick  or 

of    tliis   ;iOO    h.p.    .Stirlinpr    boiler,      llanniiond  . 

Packing  Company,  St.  Joseph,  Mo.  COmmOU  DriCk. 

Send  for  thlis  booklet. 

Nonpareil  Full  information  regarding  the  metiiocl  of  installation  and  the  sav- 

I-m           •                  -r%       •       I  iiigs  efTected  by  Nonpareil  Insulating  Brick  is  given  in  the  booklet, 

OSUlatin^        -D  1*  1  C  k  "saving  Fuel."    A  copy  of  it  and  a  sample  brick  will  he  sent,  free  of 

^  charge,  on  request. 

For  Furnaces,  Boiler  Settings,  etc. 

Ask  for  them  to-day. 

Armstrong  Cork  &  Insulation  Co.,  Ltd.,  sos  Mcciii  Building,  Montreal,  Que. 

Also  manufacturers  of  Nonpareil  High  Pressure  Coverinu  lor  steam  lines;  Nonpareil  Cork  CoverinR  for  drinking  water  systems  and  cold  pipes 
generally   Nonpareil  Cork  Machinery  Isolation  for  dcadeninc  the  noise  of  pumps,  fans,  etc.;    Nonpareil   Corkboartl  for  cold  storage  rooms;  and 
■  '  Linotilc  for  floors  in  oRices.  residences,  etc. 
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(I  oiiiliitifd  from  page  6ll) 

Pine — l  in.  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4  in.  casing,  $3.70  per  100 
ft.  OM-in.  ditto,  $4.40;  8  in.  pine  base.  $C; 
lO-in.,  $7;  4  in.  pine  window  stool,  $7.C0. 

Shinglea— No.  1  n.  C.  cedar.  $4;  No.  2,  $3.50; 
No.  1  R.  C.  cedar  dimension,  $5.60;  hand- 
sawn,  $7. 

STEEI.  AM)  IRON 

Steel — Round  bars,  $3.35  per  100  lbs.;  sciuaic 
twisted,  $4  per  100  lbs. ;  channels  and  angles, 
$4, 1:5:  beams,  $4;  plates.  $5  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  ton. 

SEWER  PIPE 
Sewer  Pipe— Wholesale  prices  f.o.b.  Winnipeg, 
per  it.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
16  cents;  6  in.,  1SJ4  cents;  8  in.,  30  cents; 
a  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in..  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— Unsandcd,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15^50  per  ton;  Hammer  IJrand,  .$3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 
Paints  and  Oils — White  lead,  ground  in  oil,  $11. .50 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  OS 
cents  i)Cr  gal.;  raw  linscccKoil,  in  hbls,.  05 
cents  per  gal. ;  dry  red  lead,  $10.00  per  100 
lbs.;  putty  in  bulk,  .<3.25  per  bbl.;  putty  in 
25-Ib.  tins.  $3.75;  turpentine,  in  bbls.,  SO 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per   gal.,  ?3.10. 


VANCOUVER  PRICES 

'c  i'.MKNr,  I.IMK,  .\NI)  1?RT(.K 
Cement — Grey  Portland,  $2.45  per  bbl  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $32  per 
ton,  sacks  extra ;  fine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  $9.50  per  bbl. ; 
white  Portland  cement,  $2.45  per  bbl.  of  .350 
lbs.,  sacks  10c  extra,  f.o.b.  Voncouver. 
Lime  .fl..")!!  per  hlil.  f.o.I).  warcliuiise  .,i  .Iclivcrc.l. 
Brick— Common  red  brick,  $11.50  to  $13.00  f.o.b. 
warehouse;  $10.50  to  $13.00  in  car  lots  f.o.b. 
Vancouver ;  pressed  red  brick,  $30  f.o.b.  wharf 
Vancouver ;  pressed  buff  brick  $40  at  ware- 
house ;  $33  in  car  lots ;  tapestry  brick,  .$45  at 
warehouse ;  impervious  brick,  $45  f.o.b.  build- 
ings;  fire  brick,  $35  in  car  lots,  $40  in  ware- 
house ;  fire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEL 
Sand — Brick  and  plaster  sand  $1.85  per  cu.  yd. 

f.o.b.  bunkers. 
Gravel — $2.00  per  yard  delivered. 
Prices  of  stone  are  still  open. 

LUMBER   (BUILDING  MATERIAL- 
Vancouver  prices  f.o.b.  mills: 

Timber  (B.  C.  fir — all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  X  IC  to  20,  S  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14 ;  boards  and  shiplap,  $12 ;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30 ; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  .$25;  No.  1  XXX  B.  C.  sliingles, 
.$2.10;  fir  lath,  .$2. 


STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 
Steel — (round  and  square  bars)  $3.25  base ;  twist- 
ed and  deformed,  $3.25  base;  structural  sec- 
tions, .f.'j.rio  lo  .$(!. 

Galvanized  iron — 28  gauge,  $9.50  per  100  lbs. 
Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 

$7.10  ,  5,  0  and  10  ft.  sheets,  $7.25  per  square. 

Black  steel  sheets,  24  gauge,  $6.60  per  100 

lbs. 

Steel  angles — $5  lo  $G  per  100  lbs.,  depending  on 

size,     (inanlity  and  specilications. 
Steel  channels,  beams — $5.50  to  $0  per  lUO  lbs., 

depending  on  size,  quantity  and  specilicationf . 
Steel  plates— $0.-50  lo  $7. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices  f.o.b.  warehouse: 

4-in.,  12Hc.  per  ft.;  6-in.,  21c  ft.;  Sin.,  30c 

ft. ;   10-in.,   40c  ft. ;   12-in.,   50c  ft. ;  15-in.. 

$105  ft.;  18-in.,  $1.25  ft;  20-in.,  $1.50  ft.; 

24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15.00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 
Hydrated  lime — $14.00  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 
Finishing  Plaster — $18.00  per  ton,  sacks  extra. 
Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,   Manilla,  full  coil,  16c  basis;  2nd  grade, 
HYzC  basis;  sisal  rope,  X2'/ic  basis. 
PAINTS  AND  OILS 

Mixed  Paint— Per  gal.  $2.75  to  $3.25. 

White  lead — (iiuuiiil  in  oil,  .flO.UII  per  IHd  11, s. 

Boiled  linseed  oil— In  bbls.,  $1.40  per  gal.  of  0 
lbs. 

Raw  linseed  oil — In  bbls.,  $1.38  per  gal. ;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.  ; 
putty  in  bulk,  bbls,,  $4.00;  putty  in  25-Ib. 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts..  Montreal. 
Manufacturers  of  Boilers,  Castings.  Condensers,  Elevators.  Engines,  Filters.  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Ltchine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 
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C  ()  N  T  RAC  T 


C  O  R  D 


0:1 


AFTER 
10  Years 
Service 


Listen,  Mr.  Contractor 

\'i)U  owe  it  til  ymirsclf  td  put  on  the  best 
rciiif  you  possil)lv  can  fnr  your  customer. 
Your  reptitatidu — ynur  >uccess,  depends  up- 
on it.  Then  w  hy  not  use  Brantford  Asphalt 
Slates  (in  ^•^>u^  next  roofing  job?  They  give 
lastinj^  satisfactii  lu  ami  ynu  can  rest  assured 
that  }our  cu>t(inRT  will  never  complain 
about  the  roof. 

BRANTFORD 
ASPHALT  SLATES 

do  not  break,  burn,  rot,  tear,  split,  crack, 
warp,  crumble,  melt,  leak,  or  absorl)  moist- 
ure. They  can't  be  blown  off  by  the  wind 
and  are  not  affected  by  sun,  rain,  frost, 
snow  or  climatic  changes.  They  are  made 
in  three  colors — green,  red  and  black — and 
this  coloring,  because  given  by  the  natural 
tint  of  the  crushed  rock  surfacing,  is  abso- 
lutely fadeless. 

Brantford  Roofing  Co.^  Limited 

Head  Office  and  Factory    BRANTFORD,  CANADA 

BRANCHES : 

9  Place  d'Youville  -  -  -  -  MONTREAL,  QUE. 
124  Richmond  Street  West    -    -  TORONTO,  ONT. 

In  addition  to  Asphalt  Slates  we  also  make  three 
kinds  of  roofing  in  rolls — Asphalt,  Rubber  and  Crys- 
tal— all  known  to  be  practically  indestructible.  Write 
today  for  free  samples,  booklet  and  prices. 


CANADIAN 
CHICAGO  BRIDGE  &  IRON  CO. 

Limited 
BRIDGEBURG,  ONTARIO 
Our  Specialty  Is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:— 
Bridgeburs,  Ontario.  130  Janet  Street 

Chicago,  Illinois,  2014  Old  Colony  Bldg. 
New  York,  N.  Y.,  30  Church  Street 


Built  for  C.P.R. Montreal   Chicago,  111. 


reenville,  Pa. 


CONCRETE  MIXERS 

Four  Sizes.  From  50  yds.  to  200  yds.  capacity  per  day. 
Our  large  size  has  traction  drive. 

We  also  make  Towers  and  Tanks  for  Sprinkler  and 
other  purposes. 

Gas,  Gasoline  and  Oil  Engines,  Stationary  Mounted 
and  Traction. 

The  most  complete  line  on  the  market.  Hoists,  Com- 
bination pumping  and  water  supply  outfits  of  every 
description.    Steel  flag  poles,  etc.  • 


Send  for 
Catalogue 
if 

interested 


Our  50  Yard  Mixer 


Goold,  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


**Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manutactureri  under  Canadiaa  and  U,  S.  Letter*  Patent 

Toronto      •  Canada 


rill'  (ON  r  u  .\(  \'  \<  i<:c()  R  n 


April  IS,  lot: 


Civil 

Electrical 
Mechanical 


Directory  of  Engineers 


Chipman  &  Power 

Civil  Eng'ineers 

TORONTO  WINNIPEG 

Willis  C  liipiiian.      Geo.  11.  Power. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
—SPECIALTY— 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


H.  J.  Griswold, 

Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office   and  Laboratories, 
318    Lagauchetiere   St.   West,  Montreal. 
BRANXH  OFFICES: 
24  Adelaide  Street  East,  Toronto. 
TO"  Union  Trust  liuilding,  Winnipeg. 

CEMENT  TESTING  AND  REIN- 
FORCED CONCRETE  INSPECTION 
MILL    SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND  INSPECTION  OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
REPORTS 

Represented  at  New  Vork,  Pittiburgh  and 
Chicago;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  aind  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 

Head  Office  MONTR FAI 

and  Main   L.boratorie.:    "IVH  I RCAL. 

Branch    OfBcei    and    Laboratories — 
TORONTO,  WINNIPEG.  EDMONTON, 
VANCOUVER  and   NEW  GLASGOW 


Contractors 

Special 

Interests 


HADDIN  &  MILES 

LIMITED 

(Formerly  The  John  Gait  Engineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 


WINNIPEG 


CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  ;  Sewerage  and  Drainage  ;  Water 

Purihcation;  Dispo.sal  of  Sewage  and  Refuse  ; 

Water  Power  Developments  and  Power  Plants. 
Rjports,  Disigns,  Supervision  of  Construction 
New  Birks  Bldg.  Telephone 

MONTREAL,  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  Ea.t,  -  TORONTO 


Robert  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Charles  Warnock, 
Jai.  W.  Moffat, 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories  : 
McGill  Building, 


Toronto 


Branches : 
Vancouver 


Montreal 
London,  England 


Crushed 
Stone 

BRICK 


TANCO 
o 


Cut 

Stone 
SAND 


T.  A.  Morrison  &  Co.,  ^"^SUrTal* 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Office  and  Warki-63  Eaplanade  E,  TORONTO 

Phones— Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


Milton   Hersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


Geo.  M.  Miller  &  Co. 

Architects 

93  Yonge  Street        -  TORONTO. 


Anglins  Limited 

Contracting  Engineers 

65  Victoria  St.  MONTREAL 


THOMSON  BROS. 

CONTRACTORS 

Established  18S4. 
Ma.'ioniy    and    all    kinds   of  Reinforced 
Cnncretc  C'onstruction  Work  carried  out. 

Main  245::;     413  Ryiie  Rldg.,  Toronto. 
Park.  538,  Park.  3302  Nights,  Sundays,  ami 
Holidays. 


If  your  client  desires  to  erect  a 

RESIDENCE   or  FACTORY 
in  TORONTO    I   can   arrange  a  FIRST 
MORTGAGE     LOAN     from     $2,000  to 
$100,000. 

Walter  J.  Morris,  Branch  Manager 
London   &   Lancashire   Life  Ass'n. 
10  Adelaide  Street  East     -  TORONTO 


DARLING  BROTHERS  LIMITED 

ENGINEERS  &  MANUFACTURERS 

MONTREAL,  CANADA 

Branch rs :  Jt^r n ts  : 

Toronto.  Winnipeg        Halifax,  Calgary,  Vancouver 

PUMPS  FOR  ANY  SERVICE    •  STEAM  APPLIANCES  OF  EVERY  KINO 
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The  Maritime  Bridge 

.  Company,  Umited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Biurs  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


I  Beams 


2.'— 1"  at  iiV2  lbs.— 50'  0" 
50—4"  at  9'/^  lbs.— 50'  0" 
20-A"  at  10'^  lbs.— 50'  0" 


Bars 


20—  8"  X      ^"—30'  0" 

20—10"  X      Vi"—?,{)'  0" 

20—10"  X  5/16"— 30'  0" 

10—11"  X  5/lC"— 20'  0" 


Tees 


Flange  Quality  Steel 
Circles 

]0— 36"  X  Vt." 

7^8"  X  H." 

1—44"  X  7/16" 

5— 4.S"  X  7  It!" 

1— i;]"  X  7  Hi" 

1—  64"  .\  7  16" 

2-  ^S"  X  '  H" 

Channels 

61—12"  at  30  lbs.— 10'  1" 
70—15"  at  33  lbs.— 36'  10!4' 


10—  1" 
19-1 

11—  1!^" 
7—2" 

10—  254' 
4—3" 

11—  3/2" 
17—4" 
10-4" 

1-4-4" 

4—5" 

9—5" 


X  1" 
X  1J4" 

X  Wz" 

X  2" 
X  2V/ 
X  4" 
X  4" 
X  4" 
X  4" 
X  ZVz'- 
X  3" 


X  1/8"— 25'  0" 
X  1/4"— 25'  0" 
X  1/4"— 30'  0" 

X  5/16'— 30'  0" 
X  3/8"— 3;)'  0" 
X  3/8"— 50'  0" 
X  3/8"— 50'  0" 
X  3/8"— 50'  0" 
X  1/2"— 50'  0" 

X  7/16"— 40'  0" 
X  1/2"— 50'  0" 
X  1/2"— 50'  0" 


Zees 


4—2 
1—2 

1—  4 

2—  4 
1—4 
1—4 
1^ 
1—4 
7—5 
1—5 
1—5 
1—5 

3—  5 
1—5 


11/16  X  3  X 
11/16  X  3  X 
X  3 1/16  X 
X  3  1/S  X 
X  3  3/16  X 
X  3  1/16  X 
X  3  1/16  X 
X  3  1/16  X 
X  3  1/4  X 
X  3  1/4  X 
X  3  5/16  X 
X  3  5/16  X 
X  3  1/4  X 
XI3  1/4  X 


1/16 

1/8 

1/16 

1/16 

1/16 


1/16 
1/16 


0" 


3/8  —48'  0 

3/8  —  8'  11 

1/4  —25'  8 

5/16— 2.;  •  10 

3/8  —11'  5 
1/2  ^0 

1/2  —41'  9 

1/2  —11'  4 

5/16—60 '  0 

5/16—15'  2 

3'8  —50'  0 

3/8  —44'  7 

1/2  —50'  0 

1/2  —14'  S 


OHice  and  Plant,  NcW  GlaSgOW,  N.  S. 


Trades  and  Labour  Branch 


Department  of 


Public  Works 


W.  A.  Riddell,  M.A.,  Ph.  D. 
Superintendent 


Pindiay  G.  Macdiarmid, 
Minister  of  Public  Works 
and  Highways 

The  Trades  and  Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes: 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP.  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 


The  following  regulations  are  of  importance  to  Contractors  : 

STEAM  PIPING 

I>i;i\viiigs  and  siK'cilicatioiis  of  all  high  pressure  steam  piping  must 
be  registered  and  approved  by  the  Steam  Boiler  Branch  before 
any  work  of  installation  is  commenced.  The  drawings  sub- 
mitted should  sliow  clearly  the  dimensions  and  layout  of  the 
main  steam  lines.  Full  particulars  should  be  given  as  to  the 
material  used  in  the  consti-uction  of  the  piping,  and  all  valves 
and  other  fittings  used  in  connection  therewith  must  be  of 
approved  make. 

Any  deviation  of  the  above  requirements  sliall  be  doemcfl  a  violation 
of  the  .Steam  Boilers  Act. 

■Ml  comnninications  in  this  connection  should  be  addressed  to  tlie 
,    Steam  Boiler  Branch,  Department  of  Public  Works,  15  Queen's 
Park,  Toronto. 


Have  You  Considered 

the  advantages  of  installing  St.vnd.vrd  Steel  Tape 
Armored  Cables  directly  in  the  ground  without  con- 
duits or  manhole.s  y  There  are  many  ways  in  which 
such  cables  can  be  employed  in  your  service  with 
great  economy. 

IVfife  out-  nearest  office  for  full  inforyuation. 
Standard   Underground   Cable  Co. 

of  Canada,  Limited 


Montreal.  Quo. 


Hamilton,  Ont. 

Winnipeg,  Man 


.Seattle.  Wash. 


STRUCTURAL  STEEL 

and 

BRIDGE  BUILDERS 


Capacity  18,000  Tons. 

We  build  and  erect  all  kinds  of  Structural  Steel  Bridges, 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work.  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

McGregor  &  Mclntyre,  Limited 

1139  Shaw  St.  -  -  TORONTO,  CAN. 

Telephone  Hillcrest  1614—1615—1616. 


BITUNAMEL 

« 

Unsurpaued  for  waterproofing  (oundationi  and  pr«v«ot- 
ing  riut  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


MontfMl 


TORONTO 


Winnipeg 


April  IS,  r.ii 


Works  at  Walkervllle,  Ontario 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


A 


VALVL-  (lYDRANT  MANUFACTURERS 

WALKERVILLE,ONT. 


BOOKS 

for  Engineers 
and  Contractors 

Tlie  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

liiilish  &  Vorfien  lluilding  Stones,  Ijy  John  Watson.  Pub- 
lislied  in  at   tlie   University   Press,   Cambridge,  Eng- 

land.   483  pages.     P)ice  ["jO  cents. 

Conliifugal  Pumps,  liy  \K.  J,.  Daugberty.  Published  in  1915 
liy  Mi!Gra\v-ITill  P.ook  Company.  100  pages,  illustrated. 
Price  .$2.00. 

Concrete    Construction    for    Rural    Communities,    by    Roy  A. 
Seaton.    Published  in  1916  by  the  McGraw-Hill  Book  Co. 
pages,  illustrated;  price  $2.00. 

(  ijiisl  I  nction  of  Roads  &  Pavements,  by  T.  R.  Agg,  C.  E. 
Published  in  lOlG  by  McGraw-Hill  Book  Company.  432 
p;jBes,   illustrated.      Price  .$3.00. 

Dams  &  Weirs,  by  W.  G.  Bligli.  Published  in  1915  by  the 
American  Teclinical  Society.  206  pages,  illustrated.  Price 
$1.50. 

History  of  Bridge  Engineering,  by  Henry  Grattan  Tyrrell, 
C.E.     480  pages,  illustrated.     Price  $5.00. 

llyilraulics,  by  Ernest  H.  Sprague,  with  worked  examples  and 
SO  illustrations.  Published  by  Scott,  Greenwood  &  Son 
in  1914.     Price  $1.00. 

Irrigation  Practice  and  Engineering  (Volume  One),  by  B.  A. 
Etcheverry.  Published  in  1915  by  McGraw-Hill  Book 
Company.     213  pages,  illustrated.     Price  $2.00. 

Irrigation  Practice  &  Engineering  . (Vol.  2),  by  B.  A.  Etche- 
verry. Publislied  in  1915  by  McGraw-Hill  Book  Com- 
pany.   364  pages,  illustrated.     Price  $3.50. 

li  tigation  Practice  &  Engineering,  Volume  3,  by  B.  A.  Etche- 
verry. Published  in  1916  by  McGraw-Hill  Book  Company. 
4.38  pages,  illustrated.     Price  $4.00. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne.  Pub- 
lished in  1904  by  John  Wiley  &  Sons.  1,116  pages,  illus- 
tiated.     Price  $1.50. 

Piactical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company  in 
1014.     143  pages,  illustrated.     Price  $1.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912  by 
Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Some  Considerations  Regarding  Cast  Iron  and  Steel  Pipes,  by 
John  Sharp.  Published  in  1914  by  Longmans,  Green  & 
Company.    142  pages,  illustrated.    Price  $1.50. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E.  Published 
by  Myron  C.  Clark  Publishing  Company  in  1913.  260 
pages,   illustrated.     Price  $2.00. 

Surveying  Manual — A  Manual  of  Field  and  Office  Methods  for 
Use  of  Students  in  Surveying,  by  William  D.  Pence,  C.E., 
and  Milo  S.  Ketchum,  C.E.  Published  in  1915  by  McGraw- 
Hill  Book  Co.    388  pages,  illustrated.     Price  $2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Published  in 
1915  by  McGraw-Hill  Book  Company.  265  pages,  illus- 
trated.    Price  $2.00. 

Water  Power  Engineering,  by  Daniel  W.  Mead,  2nd  edition. 
The  Theory,  Investigation  and  Development  of  Water 
Powers.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.    S43  pages,  illustrated.     Price  $5.00. 

Waterworks  Engineering.  A  Practical  Treatise  on  the  Con-* 
struction  of  Waterworks  for  the  use  of  Engineers  and 
Students  of  Engineering,  by  Fred.  C.  Uren,  M.  Inst.  C. 
E.  I.  With  numerous  plates  and  186  illustrations.  Pub- 
lished by  Castle  Litho  Limited,  Bristol,  England,  in  1914. 
268  pages.     Puice  $3.00. 

Waterworks  Handbook,  by  .Alfred  Douglas  Flinn,  Robert  Spurr 
Weston  and  Clinton  Lathrop  Bogert.  Published  in  1916  by 
McGraw-Hill  Book  Company.  824  pages,  illustrated.  Price 
$6.00. 
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The  "JACKHAMER" 

The  One-man  Rock  Drill 

This  is  an  all-steel  drill,  powerful  and  durable,  yet  easily 
handled.    It  will  drill  holes  to  1  2  feet  in  depth. 

When  desired,  it  is  fitted  with  a  water  tube  for  drilling 
wet  holes.  It  is  commonly  used  unmounted  as  shown  in  the 
cut,  but  can  be  provided  with  a  mounting  for  use  on  a  column, 
shaft  bar  or  tripod. 

Write  for  information.    It  will  pay  you  to  investigate. 

Canadian  Ingersoll  ^  Rand  Co.,  Limited 


Commercial  Union  Bld^. 

MONTREAL,  QUE. 


Works 

Sherbrooke,  Que, 


Sydney  Toronto  Cobalt  Timmins  Winnipeg 

Nelson  Vancouver 


The  work  of  the 

"  Jackhamer  " 

Shaft  Sinking 

Trenching 

Block-holing 

Under-hand  Stoping 

Tunnel  Trimming 

Drilling  Trolley  Hanger 
Holes 

Cutting  Drainage 
Ditches 

Driving  Tunnels  and 
Gang-ways 

Drilling  Rock  for 
Building  and  Bridge 
Foundations 

Quarrying 

Plug-and-Feather 
Work 

Drilling  Anchor  Bolt 
Holes 

Boring  Frozen  Ground 

Tearing  Out  Concrete 
Foundations 

Demolishing  Masonry 


Will  run  with  either 
Steam  or  Air 


'I' II  I-  CO  X  r  u  \ (  r  r I'XORD 


April  18,  1917 


If  your  rope  breaks 
your  work  stops 

Use 

"DOMINION" 

Dependable  Rope 
The  Dominion  Wire  Rope  Company,  Limited 


MONTREAL 


TORONTO 


WINNIPEG 


In  Peace  or  War 


High  Speed  Steel" 


Manufactured  by  the  World  Famous'cMakers 

JOHN  HY.  ANDREW  &  CO.,  LIMITED 

Is  The  World's  Choice 

1916  Methods  are  CHEAPER 


use 


"IndustriaF'  Works  Locomotive 
Coaling  and  Wrecking  Cranes 

Steam,  Electric  or  Gasoline 


If  your  Contract  is  for  Dredging,  Excavating,  Building, 
Sewers,  or  the  Re-handling  of  materials 
Let  us  quote  you  for 

"HAYWARD"  BUCKETS 


Branch : 
108  Mail  Building, 
TORONTO 


MONTREAL 


Vol.  31  Toronto,  April  25,  1917  No.  17 


DENISON 

Interlocking  Hollow  Tile 


The  illustration  shows  a  large  apartment  house  in  Hamilton,  fireproofed  through- 
out with  Denison  Interlocking  Tile- 

Denison  has  many  advantages  over  ordinary  fireproofing  materials. 

Estimates  and  particulars  on  request 

Siin  Brick  Company,  Limited  -  Toronto,  Ont. 
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What  This  Road  Lacks  is 
Back-Bone— 

Concrete  Alone  Will  Supply  It 

T^HE  Road  with  no  Backbone — has  got  to  give  way  to  Highways  of  Con- 


crete. 


Imagine  a  man  without  a  spine !  If  you  can  conceive  of  such  a  human  being 
living,  think  of  what  would  happen  if  he  tried  to  lift  a  weight ! 

Is  that  any  more  absurd  than  the  idea  of  building  a  Road  without  Concrete — 
and  expecting  it  to  bear  up  under  heavy  traffic? 

If  you  are  interested  in  the  Road  Question — and  you  certainly  ought  to  be — 
you  will  want  to  get  the  Facts  about  Concrete  as  a  Road  Material.  These 
facts  are  ready  for  you — in  book  form — write  for  our  Road  Books  to-day. 

Canada  Cement  Company  Limited 

5  Herald  Bldg.  I  I  Montreal 


A                     Vi7                       ^   >  ■ 

o  nc  r  et  e  for  Permanence 


Aliril  IDT 


Quality  Maintained 

The  increasing  cost  of  raw  materials  that  enter  into 
the  manufacturnig  of  rubber  supphes  and  the  higher 
cost  of  labor  justify  advances  in  the  prices.  But  our 
policy  has  been,  and  will  continue  to  be,  to  maintain, 
as  long  as  possible,  the  stability  of  prices  to  dealers, 
advancing  just  as  little  as  possible,  considering  the 
cost  of  manufacturing. 

In  no  case  will  quality  or  workmanship  of  Domin- 
ion Rubber  System  products  be  sacrificed  for  the 
sake  of  price.  We  insist  upon  maintaining  fully 
the  quality  of  each  and  every  line  we  manufacture, 
regardless  of  cost.  That  ensures  the  same  genuine 
satisfaction  that  has  always  made  the  Dominion 
Rubber  System  products  so  popular  with  the  trade 
and  consumer  alike  throughout  Canada. 

Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office :  Montreal,  p.  Q. 

Branches  at  Halifax,  St.  John,  Quebec,  Ottawa,  Toronto, 
Hamilton,  Brantford,  London,  Kitchener,  North  Bay,  Fort 
William,  Winnipeg,  Brandon,  Regina,  Saskatoon,  Edmonton, 
Calgary,  Vancouver  and  Victoria. 


I 
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"BEATTY" 

Hoisting  Engines^ 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 


Work  of  this  kind  calls  for    ependability— "Beatty"  Hoists  furnish  it. 


H.K.  PLANT  1790  St.  James  Street,  Montreal, Que. 

K.  LEONARD  &  SONS  St.  John,  N.  B. 


— AGBNT8- 


ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

KKLLY-POWKLL  LTD  McArthur  Bldg.  W^innlpegr.Man. 


London  Tile  Machines  and 

Sewer  Pipe  and  Tile  Moulds 


240  illu.strates  the  Londnn  C'emcnt  l)rain 
i>f  drain  tile  from  .3  in.  in  12  in.  in  diameter. 


ile  AJacliine,  which  makes  all  sizes 


THERE  ARE  LARGE  PROFITS  in  the  mannfacture  of  Cement  Drain  Tile. 
I  he  rlcmaiid  is  increasing'  dailw  (  )ver  700  of  these  machines  n(i\v  in  use.  If  inter- 
ested ask  for  C  atalog  Nd.  2. 


I'l'j;.  25?  illnsti-ales  The  Lon- 
don Tile  and  Sewer  Pipe 
Moulds,  which  are  made  m 
all  sizes  from  4  in.  to  10  li. 
in  diameter. 


Fig.  240-Drain  Tile  Machine 


)— Sewer  Pipe  Mould. 


The  London  Sewer  Pipe  and  Tile 
Moulds 

are  used  by  Contractors  and  Muni- 
cipalities tlirougliout  Canada. 

Send  for  Catalog  No.  2-B, 


London  Concrete  Machinery  Co.,  Ltd.,    Dept.  7,  London,  Ont. 


R.  R.  Power.  Halifax,  N.S.  Rene  Talbot,  Quebec,  Que. 

The  Foss  &  Hill  Machinery  Company,  Montreal,  Que. 
The  General  Supply  Company  of  Canada,  Ottawa,  Ont. 


AGENCIES 


The  General  Supply  Company  of  Canada,  Toronto,  Ont. 
The  General  Supply  Company  of  Canada,  Winnipeg,  Man. 
The  B.  C.  Equipment  Company,  Vancouver,  B.C. 
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Qiivton  lijleciricalls/ 
Welded  Wire 


ONE  continuous  stretch  of  positive 
reinforcement.  No  twists,  no 
diagonal  strands.  Lays  flat  and  affords 
a  positive,  even  reinforcement  to  msure 
against  lateral  cracks  from  frost  or  faulty 
subsoil. 

A  real  "backbone"  for  concrete  roads. 
Send  for  Booklet. 


SOI.I)  BY 

The  Pedlar  People  Limited 

Executive  Offices    OSH  AW  A,  Canada 

Branches — 

Montreal     Ottawa     Toronto      Winnipeg  Vancouver 

Mamifactured  by 
CLINTON  WIRR  CLOTH  CO..  CLINTON.  Mass 
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The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  headings; 
(juartcr  pai^c.  six  headiiucs ;  half  page,  twelve     headings;    full       page,    twenty-four  headings. 


Air  Compressors 

Can.    lnger»ollK»nd   t'o.,  Ltd. 

Alum 

MilloiiS  l.iiiiitrd 

Aluminium 

Spielmann  Agencies  Kegil. 

Air  Hoists 

Canadiiiii  liigcisoU  Kaiid  I'o. 
.Nuitlicrii   Crane  Woiks 

Architectural  Iron  Works 

Canada  Wiit  &  lion  Goods  Co. 
Mctiicgoi  &  Mcliiiyie 

Architectural  Terra  Cotta 

Toronto  I'lale  lilass   linp'ttj.  C') 

Ash  Hoists 

Cillis  &  ('leogliegaii 

Asphalt 

Asphalt  X  Supply  Company 

Auto  Cranes 

Byeis  Macliiiie  Co.,   lolin  1". 

Blast  Hole  Drills 

Hopkins  &  Co.,  F.  II. 

Blowers  and  Compressors 

Canadian  Blower  and  l^orge  Co. 
Can.  Ingersoll-Kand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  1'. 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  llenlhorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boiler  Inspection 

Trades  and    Labor   Branch,  De- 
partment of  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Brick  Dryers 

Canadian  Blower  and  Forge  ("o. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 

Sheldons  Limited 

Wettlauler  Bros. 

Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
iJesMoines  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co.  ■ 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 


Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 


Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


Casements 

Trussed  Concii-te  Slei'l  Co. 

Cedar 

B.  C.  Lumber  Conimissioner. 

Cement 

Alfred  Rogers,  Limited 
liiitiiell  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

Cement  Blocks 

Cast  Stont-  lilotU  &  Macliinc  Co. 

Cement  Gun 

("cment  (Inn  Company 

Cement  Waterproofing 

Klcal  t  oncrele  Macliinciy  Co. 
I'atcrson  Mfg.  Company 

Centrifugal  Pumps 

Hoving  Hydraulic  &  Engineeriiiy 

Company 
Canadian   Ingersoll  Hand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  liridge  &  lion  Wuilis 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 

Armstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  &  Machine  Co. 
Ideal  Concrete  Macliinery  Co. 
London  Concrete  Machinery  Co, 
W'lttlanfcr  Bros. 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mi.xers  and  Appliances 
Goold,  Sliapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machineiy  Co. 
Mussens  Limited 
W'Ltllanfer,  liios. 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

Foundation  Company 

Gray  Construction  Co.,  John  V. 

Wells  ■&  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
Realty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll  Rand  Co.,  Ltd. 

Corrugated  Iron 

Pedlar   People  Limited 

Cranes,  Travelling  and  Locomotive 
Boving  llyiliaulic  &  Engineering 

Company 
Byers  Macliine  Co.,  John  F. 
Hopkins  &  Company,  F.  II. 
Northern  Crane  Works 

Crushed  Stone  and  Granite 

Canada   Crushed   Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Ilagersville   Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 


Crushers  (Stone  and  Rock) 

London  Concrete  Machinery  Co. 
Mussens  Limited 
Willlanlci  i'.i-Dv. 

Culverts 

Canada    Iron   Ingot  Company 
Pedlar  People 

Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and   Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern   Crane  Works 

Douglas  Fir 

B.  C.  Limiber  Commissioner 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 

Drill  Steel  Sharpeners 

Canadian  IngersoU-Rand  Co. 

Dump  Cars,  Wheels,  etc. 
Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 
Wclllatifcr  llros. 

Drying  Apparatus 

Canadian  Blower  &  Forge 'Co. 
Sturtevant  Co,  of  Can.,  Ltd.,  B.  F. 

Elastite 

Carey  Mfg,  Co.,  Philip 

Electric  Fans 

Sturtevant  So,  of  Can.,  Ltd.,  B.  F, 


Electric  Air  Rock  Drills 

Canadian  IngersoU-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Light  Systems 
Lister  &  Company,  R.  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties  ' 

Spielmann  Agencies  Regd, 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Northern  Crane  Works 
Turnbull   Elevator  Company 

Engines 

Canadian  Blower  and  Forge  Co, 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
Lister  &  Company,  R,  A. 
McDougall  Caledonian  Iron  Wks, 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Foundation  Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 
Heller  &  Brightly 

Excavators 

Beatty  &  Sons.  M. 

Hopkins  &  Company,  F.  H. 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co, 

Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B,  F, 

Ferro-Concrete  Chimneys 
Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  8) 
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Concrete  Reinforcement  Bars 


Plain  Round  or  Square,  Twisted  Square 


Rail  Carbon  Steel 

Guaranteed  to  conform  to  the  Standard  Specifications  of  American  Society 

for  Testing  Materials 

BARS  BENT  TO  SHAPE  FOR  BEAMS,  STIRRUPS,  Etc. 


New  Harbor  Commissioners  Elevator  No.  1,  Montreal, 
Reinforced  Concrete  Construction, 
Capacity  4,000,000  Bushels. 


J.  S.  Metcalf  Co.,  Ltd. 
Montreal, 

Designers  and  Constructing  Engineers. 


BURLINGTON  STEEL  BARS  were  used  for  Concrete  Reinforcement  in  this  Eleva- 
tor. The  steel  consisted  of  Rounds  and  Square  Twisted  Bars  3  s  in.  up  to  1  ^  in.,  and 
was  made  from  our  high  elastic  Limit  RAIL  CARBON  STEEL. 

PROMPT  SHIPMENT 

Burlington  Steel  Company,  Ltd. 


HAMILTON 


CANADA 


I'll  !■:  roixr R.\r  r  rI'.cori:) 


April  l')ir 
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Flooring  Materials 

Arniiiiong  Cork  Company 

Pud  Economiiers 

Sturlevant  Co.  o(  Can  ,  l.ld  ,  It.  V. 

Forges 

Canadian  Hlower  and  Forge  Co 
Sheldons  l  imited 

Gas  Engines 
Goold,  Sliapley  &  Miiir  Co. 
Lister  &  Company,  R.  A. 

Gasoline  Engines 

Boving  Hydraulic  &  Engineering 

Company 
Goold.  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Ontario  Wind  Engine  &  Pump 

Company 

Glai* 

Luxfer  Prism  Company 

Toronto  Plate  Glass  Imp'tg  Co. 

Governors 

Boving  Hydraulic  &  Engineering 
Company 

Hammer  Drills 

Canadian  IngersoU-Rand  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  13.  F. 

Heat  Insulating  Materials 
Armstrong  Cork  Company 


HiRh  Pressure  Pipe  Lines 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Hoists,  Electric 

Northern  Crane  Works 

Hoisting  Apparatus 
Realty  &  Sons,  M. 
Canadian  IngersolI  Rand  Co. 
(Willis  &  Geoghegan 
Goold,  Shapley  &  Muii  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Henthorn 
Mussens  Limited 
Northern  Crane  Works 
\\\-ltl.nifcv  Bros. 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
nunlop  Tire  &  Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
Gartshore-Thompson    Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 

Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 


Interior  Finish  and  Doors 
Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 

Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 
Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Lubricators 

Lyman  Tube  &  Supply  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 


Oil  Tanks 

Boving  Hydraulic  &  Engineering  t 
Company  ] 

Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co. 

Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Macliinery  Co. 


Paints  and  Varnishes 

Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  &  Wood) 

Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore  Thomson  Pipe  Co. 
National  Iron  Works 

] 

Pipe  and  Boiler  Coverings  ! 
Dominion  Paint  Works 


Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


Put  a  Byers  Auto-Crane 

on  the  job  this  Spring  and  cut 
out  that  expensive  hand  labor 

NO  MATTER  WHAT  YOUR  WORK  MAY  BE- 
Car  Loading  or  Unloading, 

Barge  Loading  or  Unloading, 

Excavating  or  Material  Rehandling, 
Pile-Driving  or  Derrick  Work- 
it  will  surely  pay  you  to  investigate 
this  wonderful  machine  before  you 
start  your  work. 
Handles  a  half-yard  bucket  on  a  30  ft.  boom. 
WRITE  FOR  BULLETIN  1007. 


F.  H.  Hopkins  &  Co. 

Montreal  —  Toronto 

Canadian  Distributors 

THE  JOHN  F.  BYERS 

MACHINE  CO. 

390  Sycamore  St. 
RAVENNA,  OHIO,  U.S.A. 


I 


April  I'.ilT 
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INDISPENSABLE  LINKS 

in  the  Successful  Business  Chain 

Throughout  our  entire  organization,  we  recog- 
nize and  adhere  to  the  highest  standards  of 
QUALITY  and  SERVICE.  And  upon  this— in  the 
future  as  in  the  past — the  expansion  and  proc- 
perity  of  our  business  depend. 

IN  OUR  MILLS  AND  FACTORIES 
IN  OUR  SALES  DEPARTiVIENTS 

Service 

Believing  QUALITY  and  SERVICE  are  the  indis- 
pensable links  between  producer  and  consumer, 
we  employ  their  combined  strength  to  conserve 
and  complete  our  relationship  with  all  users  of 
Steel  and  Iron  products. 

THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON        .        -  MONTREAL 


10 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


Pencils  ^Lead) 

Ameiicaii  I. cad  reiicil  Company 

Perforated  Metals 

Canada  Wire  &  lion  Goods  Co. 

Pile  Driving  Machinery 
Beatty  &  Sons.  M. 
I'anadian  InRersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henfliorn,  .Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh    Valve,    Foundi  y  & 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armstrong  Coik  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Plaster 

Britnell  S;  Company 

Plug  Drillers 

Canadian  Ingersoll  Rand  Co. 

Pneumatic  Machinery 

Canadian  Ingersoll  Rand  Co. 

Power  Engines 

Roving  Hydraulic  &  Engineering 

Company 
Inglis  Company,  John 


Pumps  and  Pumping  Machinery 
.Vmerican  Well  Works 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Canadian  Blower  and  Forge  Co. 
Canadian  Tngersoll-Rand  Co. 
Cook,  A.  n. 
Harling  Bros. 

Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
McDougall  Caledonian  Iron  Wks. 
Ontario   Wind   Engine    &  Punip 

Company 
Walcrous  Engine  Works  Co. 
Wi  l  llaiifi  r  Bros. 


Quarry  Machinery 

Canadian  IngersollRand  Co. 
Hopkins  &  Company,  F.  II. 


Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
Dominion  Iron  &  Wrecking  Co. 
Gartshore,  John  J. 
Hopkins   &   Company,   F.  H. 


Reinforcements,  Concrete  &  Steel 

Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
(  liiiK.ri  Wire  Cinlh  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 


Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Road  Machinery 

Hopkins  &  Company,  F.  II. 
Waterous  Engine  Works  Co. 

Roofing  Material 

Itranlford  Roofing  Company 
Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 

Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Scrap  Iron 

Dominion  Iron  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 

Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Haiiiillon  &  Toronto  Sewer  Pipe 

Company 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National  Iron  Works  . 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 

Shingles 

B.  C.  Lumber  Commissioner 

Shovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Spruce 

B.  C.  Lumber  Commissioner 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Sheldons  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continued  on  page  14) 
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Crushed  Stone  for  Macadam  Roads 


Macadam  Roads 
must  be  built 
of  a 

TOUGH 
STONE 

that  will  cement 
WE  HAVE  IT. 


The  Hagersville  Contracting  Company,  Limited 

HAGERSVILLE,  ONT. 


BD!iiiii<i!iUmii:!iiiiiiiiuiiiJi<;iiiiiiiiiiiiiiiiiuiii:i.iiiiiiii^ 


April  2.).  I'.ii; 


THE  CONTRACT  RECORD 


11 


''Meaford"  Means  Merit 

That  is,  when  it  is  applied  to  the  line  of 

Wheelbarrows, 

Concrete  Carts,  etc.,  etc., 

which  has  made  the  name  "  Meaford  "  famous 
among  contractors  all  over  the  country. 

If  you  are  in  need  of  concrete  wheelbarrows, 
drag  scrapers,  concrete  carts,  wheel  scrapers, 
etc.,  which  will  stand  the  maximum  wear  for 
the  lowest  cost,  you  should  investigate  the 
"Meaford"  line  immediately.  Write  for  cata- 
logue and  prices. 

Meaford  Wheelbarrow  Co.,  Limited 

Meaford  -  Ontario  -  Canada 

SELLING  AGENTS: 

Quebec  and  Maritime  Provincci :  Alexander  Gibb,  1-2  St.  Nicholai 
Building,  St.  Nicholas  Street,  Montreal,  Que. 

Manitoba  and  Alberta :  Bissett  &  Loucks,  Limited,  151  Notre 
Dame  Avenue  East,  Winnipeg,  Man. ;  Bissett  &  Loucks, 
Limited,  504  Agency  Building,  Edmonton.  Aha. 

British  Columbia:  John  Burns,  329  Railway  St.,  Vancouver,  B.C. 


SHARP 
WASHED 


SAND 

In  Bins — Princess  St.  Dock 
Quality  Guaranteed 

s„..ned.„a  CRUSHED  STONE 


Pea  Gravel 


G.T.R.  and  C.P.R. 


CEMENT 


Pape  Avenue  and  G.T.R. 
Yards  '    Lansdowne  Ave.  and  Dundas  St. 
'    Lawton  Ave  and  G.T.R. 
Berkeley  St  and  Esplanade 


1 


Rogers  Supply  Co.,  Limited 

28  King  St.  West,  TORONTO 


Sewer 
Pipes 


ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connectioiKS  are  a  specialty 
with  us.  We  also  manufacture  culvert  pipes,  inverts,  flue  linings,  stove  linings, 
fire  bricks,  locomotive  blocks,  gulley  traps,  range  bricks,  cupola  linings,  wall 
roping  and  all  kinds  of  vitrified  and  fire  clay  goods.  Prompt  shipments  on  all 
^^oods. 

Vitrified  Hollow  Building  Blocks 
"Amco"  Segment  Sewers  — From  30  to  108  diameter 

Send  for  Illustrated  Book  on  "Building  Segment  Sewers" 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORiE.'=  :    St.  Johns.  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO   FIRE  I  LAV  FACTORY  AT  ST.   JOHNS,    P.  Q. 


r  H  !•:  C  O  N  T  R  A  C  T  R  I'.  C"  ( )  R  D 


April  H»1T 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining^s 
Wall  Coping: 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co, 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


Railway  Equipment 
For  Sale 


?, — lO-whcel  Locomotives.  5.')  ton. 

1 —  Mogul  Locomotive,  50  ton. 

2.3 — Hart  Convertible  40-ton  Ballast  Cars. 
Model  35  Marion  Shovel. 
Model  40  Marion  Shovel. 
Model  61  Marion  Shovel. 

2 —  Davenport  4-\vheel  Saddle  Tank  Locomotives, 

14^4  tons,  36-in.  gauge. 
2 — Davenport  4-wheel  Saddle  Tank  Locomotives, 

isyi  tons,  standard  gauge. 
4-yard  capacity  Western  Dump  Cars,  36"  Gauge 
6-yard  capacity  K.  &  J.  Dump  Cars,  Standard 
Gauge. 

2— Class  11  CR.  &  L.)  Side  Ballast  Rapid  Unload- 
ers. 

1 — Steel  Underframe  Steam  Derrick  Car. 

Sundry  Flat  and  Box  Cars,  Spreader  Car, 
Track-laying  Car,  Vans,  Light  Hand-derrick  Car. 

The  most  of  this  equipment  has  only  been  in 
use  two  seasons. 

Located  near  Montreal. 

Enquire 

O'BRIEN  &  MARTIN 

704  Shaughnessy  Building 

MONTREAL 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF  CANADA.  LIMITED 

WALKERVILLE,  ONTARIO 

Branch  Offices  at 

Montreal      -      Toronto      -  Winnipeg 

Live  Agents  wanted  in  every  touin  in  the  country. 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 

General  Offices : 

Transportation  Bldg.,  MONTREAL 

Quebec  St.  John  N.B. 
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Heart  Shape 
Mixers 

Made   in    Canada    by  a 
Canadian  Firm.  Noted  for 
rapid    and  thorough 
mixing    of  Concrete. 
Guaranteed.    Built  to 
a    high    standard  of 
efficiency. 
1917  mod- 
els now  on 
the  market. 

Write  for 

Catalog  B. 


Latest  Improved  Concrete  Machinery 

(Made  in  Canada) 


Crushers,     Rolls,  Brick 
Blocks,    Tile  Machines, 
Mixers,    Screens,  Dump 
Cars,  Pumps, 
etc.      Full  line 
of  Contractors' 
and  Builders' 
Machinery. 


Hoists 

All  sizes 
and  styles 
to  suit 
any  class 
of  work. 


WETTLAUFER  BROS.,  LIMITED 

178  Spadina  Ave.,  TORONTO,  ON  T. 

Branches— Montreal,  Halifax,  Vancouver,  Winnipeg 


To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 


from 


Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 


Limited 


KEMPTVILLE 


ONTARIO 


"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price.  " 

N.  B.  The  adjolninc  illustration  .shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  fiUine- 


"CANADIAN" 

Down  Draft  Forges 

Keep  youi"  shup  atmosphere  fresli  and  pure. 

Patented  Down  Draft  adjustable  hood  car- 
ries away  all  injurious  fumes,  gases,  smoke 
and  soot. 

No  overhead  ohstructions. 

All  ])i]iin^  out  of  the  way — below  lloor  le\el. 
Write  for  Catalog— Dept.  12. 

Canadian  Blower  &  Forge  Co. 

KITCHENER,  ONT. 

St.  John,    Montreal,  Toronto,   Winnipeg,  Vancouver 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


Steel 

Burlingtuii    Strcl  L'uinpaiiy 
Uomimon  Iron  &  WrecKine  C  o 
Hopkins  &  Company,  F.  H. 
Steel  Company  of  Can.,  Ltd. 


Steel  Bars 

Burlington  Scccl  Company 
Hopkins  &  Company,  F.  H 
Steel  Company  of  Canada,  Ltd. 


Steel  Pipe 

Can.  Chicago  Bridge  &  lion  Wks. 

Steel  Plate  Construction 

Waterous  Eng:ine  Works  Co. 


Stone 

liritncll  &  Company 
>lagersville  Contracting  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 


Structural  Iron  and  Steel 
Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 
Iron  Works 


Surveyors'  Instruments 
Heller  &  Brightly 


Swingint;  Gears 

Hake  Kngine  Company 

Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  Iron  Co. 
Gould,  Shapley  &  Muir  Co. 
Inglis,  John 

Manitoba  Bridge  &   Iron  Works 
Marsh  &  Hentliorn 
McDougall  Caledonian  Iron  Wks 
Mackinnon,  Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 


Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &  Geoghegan 

Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 


Tile  Moulds 

London  Concrete  Machinery  Co. 
Wi  l  I  latifiT  Urns. 


Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 

Tractors' 

Lister  &  Company,  R.  A. 

Turnbuckles 

Canadian   Billings  &  Spencer 
Limited 


Valves 

Canada  Iron  Foundries 
Gartsliore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Dunlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Varnishes — Insulating 

.Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 


Wagons 

'I'il'lin   Wai^cin  Ciinipany. 

Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson  Mfg.  Company 


Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 


Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest-O-Lite  Company,  Inc. 

Welding  and  Cutting  Plants 
Prest-O-Lite    Company,  Inc. 

Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford    Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 

Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 

Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


Section  of  Canadian  Pacific  Railway  Terminals,  TORONTO 


Structural  Steel  painted  with 
"SUPERIOR  GRAPHITE  PAINT" 


WHY? 


TORONTO 
WINNIPEG 


Because  Architects  and  Engineers 
know 

it's  "A  LITTLE  BETTER" 
DOMINION  PAINT  WORKS,  Limited 

WALKERVILLE,  ONT.  '^5NcS!A^ER 
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CUTTING  CONCRETE  COSTS 

With  Insley  Gravity  System  of  Chutes, 
Hoists,  Buckets,  Towers,  Etc. 

Send  for  Catalogues 

MUSSENS  UNITED 


MONTREAL 

WINNIPEG 

VANCOUVER 


?UEBEC— Pruncau  &  Co. 
ORONTO  -H.  Turnbull  &  Co. 
COBALT   H.  L.  Usbornc 


Type  "C  " 


LYMAN  Elevator  Guide 
Lubricator 

The  ONLY  Lubricator  that 
— uses  Grease 

— applies  lubricant  only  when  elevator  is  running" 

— does  not  smear  the  guide  rail  with  excess  lubri 
cant  and  adhering  dirt 

— has  no  delicate  parts  to  go  out  of  order — no  wicks 
•   to  clog — no  tin  reservoirs  to  get  loose  and  rattle. 

As  the  illustration  shows,  the  Lyman  Elevator 
Guide  Lubricator  is  simple  and  substantial.  Made 
of  heavy,  close-grained  metal,  it  will  last  practi- 
cally as  long  as  the  elevator  itself.  Furnished 
complete,  to  fit  any  car  and  rail. 

Write  for  Descriptive  Booklet  and  Prices  to 

Lyman  Tube  &  Supply  Co.,  Ltd. 


Montreal 


Toronto 


Winnipeg 


New  York 


Armco  Iron 


Made  in  Canada  by 

p^^.       I?,        CANADA   INGOT   IRON   COMPANY,  LIMITED 

iV^StSlS    txtlSl  GUELPH  WINNIPEG  CALGARY 


IS  nil':  lON  r  Iv  AL  I'   KI'XOKD  ApyW  2:,,  wn; 


ALPHABETICAL  LIST  OF  ADVERTISERS 


:\l>rain  t  cnu-iu   I  nol  i  oiiipaiiv  "'H 
American  Lciul  I'cncil  l  i>mi>aiiv 
Aiiu'rican  W  ell  \\  orks 

An>;liiis  LimitiHl   

Armstrong  iDrk  C'nmpaiiy 

Asbi'Stos  Mamifacturiiij'  L  iuupanx  .  .  i; 

A>i)lialt  aiul  Supply  eOnipany   

\  Willi. ru  Company    dl 

liaiiu-s  &   i'l'ikovii  1'' 

MarbiT.   l-'raiik    iH> 

r.arhcr  Asphalt  I'avin.u  Company 

Hcattv  &  Sons.  Ltd..  M   1 

lUack  lUiildins  Supply  Company 

Mlair  Company,  B  

Bovine   Hydraulic  and   l-ji,uini  t  l  inL; 

Company   

Mrantford  Roofin.n-  COmpany    .M* 

Uritncll  Company.   Ltd   ■>  i 

lUirlin.Ljton  Steel  Company    T 

r.yers  Macliine  Company.  John  !■'.  ..  ^ 

Canada  Cement  Company    :J 

Canada  Crushed  Stone  Coi  pni  atinn 

Canada  Ingot  Iron  Company    I. I 

Canada  Iron  Foundries.  Ltd   •")4 

C  anada  Wire  and  Iron  Goods  Co.  . . 

Canadian  Billings  &  Spencer  

Canadian  Blower  and  Forge  Co   i:: 

Canadian  Chicago  Bridge  and  iron 

Conipany    •'>'■> 

Canadian   Consolidated   Rubber   Cf).  o 
Canadian  Ingersoll-Rand  Company. 
'  anadian    Inspection    and  Testing 

Laboratories    <>() 

(  anadian   Mathews  Gravity  Carrier 

Company   

C  anadian  Office  School  Furniture  Co. 

Canadian  Pipe  Company,  Ltd   .jO 

Canadian  Surety  Company    48 

Carey  Company,  Philip   

Carter  White  Lead    uii 

Cast  Stone  Block  and  Machine  Co..  63 

Cement  Gun  Company    57 

Chipman  &  Power   60 

Clinton  W'ire  Cloth  Company    0 

Conduits  Company,  Limited    59 

Cook,  A.  D  

Crushed  Stone,  Limited    50 

Dake  Engine  Company    54 

Darling  Brothers    00 

Dennis  Wire  and  Iron  Company  ..  .. 

DesMoines  Bridge  and  Iron  Works.  52 

Dillons  Limited   

Dominion  Concrete  Company    I  : 


l)oniinion    I'lngincerinu;  and  In.spi'c- 

lion  C  ompany    00 

l)(iniinion  iron  and  Steel  Company.  57 

Dominion  Iron  and  Wrcckin.t;  Co.  .  V,l 

Dominion  i'aint  W  orks    14 

Dominion  Scwcr  Pipe  Conijiany  ...  12 

Dominion  Wire  Rope  Company  ...  04 
Dunlop  Tire  and  Rubber  Company. 


I"..ster,  W.  I  

I'l lUiidat ion  Comjiany 


(  iarlslioiT.  John  J  

( larl shore-Thompson  I'ipe  and  Iviun- 

dry  Company   •.  .  .  51 

Gent   Company    53 

(jillis  &  Geoghegan   

(ioold,  Shapley  &  Muir  Cdnijjany  .  .  59 
Gray  Construction  i. u..  John  \'.  ... 


Haddin  &  Miles   

Hagersville  Contracting  Company 
Hamilton  &  Toronto  Sewer  I'ipe  (' 

Heller  &  Brightly   

Hopkins  &  Co.,  F.  H  

Hunt  Ik  Co..  Robert  W  


00 
10 

50 
04 
00 


[deal  Concrete  Machinery  Comi)any  52 

Inglis  Company,  John    -49 

Jcnckes  Machine  Coniijany   

Kerr  Fngine  ('(jnipany.  Ltd   ()2 

Lea,  R.  S.  &  W.  S   00 

Lister,  R.  A  

London  Concrete  Machinery  Co.  ...  4 

i-ondon  &  Lancashire  Life  Ins.  Co.  (iO 

layman  Tube  and  .Supply  Company..  15 


MacKinnon,  llolnies  &  Co  

Manitoba  llridge  Works  Company.. 
Maritime  Bridge  Works  Company  .. 

Marsh  &  Henthorn.  Ltd  

Mc.Avity  &  Sons,  T  

McDougall  Caledonian  Iron  Works 

Company   

McGregor  &  McFntyrc   

MacLean  Daily  Reports   

Meaford  Wheelbarrow  Comiiany  . .  . 

Miller  &  Co.,  George  M  

Milton  Hersey  Company   

Mrjntgomery    Faultless    Hose  Reel 
Company  


55 
20 
01 
51 


58 
01 
54 
11 

(ill 


Morrison  &  Co.,  T.  A   60 

Mueller  Manufact  nring  Company,  H.  55 
Mussens  Limited   15 


Natif)nal  Iron  Works    ,52 

Neptune  Meter  C^ompany    51 

Noble.  Clarence  W  

Northern  Crane  Works   

Nova  Scotia  Steel  and  Coal  Coniijany 


0'J5rien  &  Martin    J2 

Office  Specialty  Company   

Ormsby  Company,  A.  B   20 

Ontario  Sewer  Pipe  Company   

Ontario  Wind  Engine  and  Pump  Co.  51 

Pacific  Coast  Pipe  Company    52 

Paterson  Manufacturing  Company.  . 

Pedlar  People   

Pittsburgli-DcsMoines  Steel  Co.  ...  52 

Pontifcx,  Bryan    OO 

Power  &  Son    co 


Quinlan  &  Robertson   

Reid  &  Brown  Structural  Steel  and 

Iron  W^orks    60 

Rogers  &  Co.,  F  

Rogers  Supply  Company   ]  1 


Sheldons  Limited   

Standard  Clay  Products,  Limited  ..  11 
Standard  Underground  Cable  Com- 
pany of  Canada    61 

Stark  Rolling  Mill  Company   

Steel  Company  of  Canada,  Ltd   '.1 

Sturtevant  Co.  of  Canada.  Ltd..  B.  F. 
Sun  Brick  Company    1 


Thomi)son  Brothers    00 

Tiffin  Wagon  Company    is 

Toch  Brothers    50 

Toronto  Plate  Gl^ss  Importing  Co. 
Trades  and  Labor  Kranch  Depart- 
ment of  Public  W^orks    01 

Trussed  Concrete  Steel  Company  ...  J2 
Tnrnbull  Elevator  Company   


Vancoiu'er  Wood  Pi])e  and  Tank  Co. 


Waterous  Engine  Works  Con'ipany. 

Wells  &  Gray,  Ltd  '. 

Wettlaufer  Brothers    1:; 

Wynne-Roberts,  R.  O   on 


Our  advertisers  represent  the  most  pro^essive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterprise 
in^  enough  to  spend  money  and  time  to  get  in  touch  with  you. 


April        1  !i I ; 
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Safest  for  the  Town 


.SCHOOL 

LENNOXVIM.E, 


QUE. 


Note  the  decorative  effect  whicti 
can  be  used  to  any  extent 
desired. 


Contractors 


by  recommendin,!.;  iisinii 
"Asljestoslatc"  will  the 
mnlin;^-  iiruliU-in  srtlk-d  fnr 
all  tiiiif.  and  will  alsu  render 
the 


Public 

a  service  in  providing 
against  fnture  expense  for 
repairs  and  renewals. 


Funds 


that  are  needed  for  other 
purposes  will  not  have  to 
be  exprojiriated  if  per- 
manent bnildin.g  materials 
are  used. 


Solves  a  problem  centuries  old 


Asbestos  Manufacturing 
Company 

78  St.  Peter  St     QUEBEC,  P.Q. 

808-809  Orummond  Building 
MONTREAL,  P.Q. 


SCIIOOi-    C.KIMSliN  ,  ON  I'. 
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City  Cleanliness 

How  the  Tiffin  Motor  Driven  Flusher  serves 
progressive  cities  everywhere 


Outside  of  its  parks  and  city  build- 
ings a  city  hasn't  much  to  keep  clean 
and  sanitary  except  its  streets. 

Propert}-  holders  clean  the  walks  and 
ail  else. 

It  would  seem  that  no  city  should 
shirk  this  important  duty  of  cleanli- 
ness. 

It    means   comfort,   enjoyment  and 
even  life  itself  to 
every  city  dweller. 


Street  Flushing 
motor  has 
again  and  again 

demonstrated  that  it  is  the  most 
effective  method  of  cleaning  the  street 
of  dust  and  accumulations  by  flushing 
them  to  the  curb  where  they  may 
be  readily  gathered  in. 

Nature  sets  the  example  through  the 
rain.    Water  is  a  purifier. 

Tiffin  Double  Motor  Street  Flush- 
ers    (LICENSED    UNDER  OT- 


XOFY  PATENT  No.  795059)  is  a 
machine  that  unfailingly  does  this 
work. 

With  its  two  motor  system — one  for 
flushing  and  one  for  vehicle  move- 
ment, the  flushing  stream  is  always 
under  control  as  is  also  the  vehicle 
speed. 

If  you  could  see  this  type  of  machine 
in  demonstration 
compared  to 
single  motor  ma- 
chines your  choice 
would  invariably 

lie  with  TIFFIN. 

Tiflfin  Flushers  require  but  one  man 
to  operate  and  drive.  They  cost 
less  to  maintain  and  they  do  better 
work. 

Let  us  supply  you  with  Engineer- 
ing Data  regarding  flushing, — also 
the  Flusher  Catalog. 


THE  TIFFIN  WAGON  COMPANY 

TIFFIN,  OHIO 

Makers,  also,  of  Tiffin  Motor  Trucks,  Tiffin  Farm 
Wagons  and  Dumping  Wagons. 


NEW  YORK.  J,  A.  Del  Solar,  export. 
NEW  YORK.  J.  A.  Dewey. 
PHILADELPHIA.  Loder  &  Smith. 
PITTSBURG.  H,  B.  Navlor. 
WAUSAU.  WIS..  Radcliffe  Mchy.  Co. 
ST.  LOUIS.  Granville  Supply  Co. 
COLUMBIA.  S  C..  Jos.  A.  Bell  &  Co. 


REPRESENTATIVES : 

lACKSON,  MICH..  G.  M.  Whalev. 
MINNEAPOLIS,  J.  N.  Johnson  Co. 
OGDEN,  Sidney  Stevens  Imp.  Co. 
DENVER.  S.  G.  Elbe. 
LOS  ANGELES.  The  F.  F.  Foster  Co. 
SAN  FRANCISCO.  N.  K.  Davis. 
PORTLAND.  ORE.,  A.  G.  Long. 


MEMPHIS,  J.  G.  Livar. 
NASHVILLE.  Dixie  Road  Mchy.  Co. 
MONTREAL,  F.  H.  Hopkins  &  Co. 
CHATTANOOGA.  R.  R.  Nixon. 
TORONTO,  F.  H.  Hopkins  &  Co. 
NORFOLK.  VA..  W.  M.  Hannan,  Tr. 
FARGO,  Fargo  Fire  Engine  Co. 


AlH-il  2r,.  I'.lK 
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Reinforcing  Steel 

SQUARE  TWISTED  AND  ROUND 
(up  to  45  long) 

Bars  Bent  to  Shape  for  BEAMS,  STIRRUPS,  Etc. 

EXPANDED   METAL— Every  Size  and  Mesh 
Several  thousand  tons  available  for  immediate  shipment 


Bar  Iron  and  Steel 

ROUNDS         -         up  to  7^ 
FLATS  -         up  to  8'  X  2" 


Angles 


IN   ALL   COMMERCIAL  STANDARDS 


Plates  Sheets 

PLAIN  and  CHEQUERED  BLACK  and  GALVANIZED 

All  Standard  Sizes  and  Gauges  carried  in  Stock 


Shafting  and  Cold  Drawn  Steel 

Best  Assorted  Stock  in  Canada 

ROUNDS,   SQUARES,   HEXAGONS,   FLATS  and  SHEETS 

Ask  for  our  Stock  List 

BAINES   &  PECKOVER 

OFFICE  and  WAREHOUSE  TOP  ONTO  STEEL  YARD 

98-116  ESPLANADE  1  V/lvV-rlN  1  V/  HARBOR  DISTRICT 
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Bar  Iron 


Carried  in  all  sizes  and  lengths 
for  immediate  shipment.  Special 
prices  on  certain  sizes. 


Steel  Sheets 

A  complete  ran^e  from  10  gauge  to  28 
gauge,  for  immediate  shipment. 


Small  Angles 

From  3^"  X  %"  x  Ys"  to  2"  x  2"  x 
y^"  in  all  sizes,  thicknesses  and 
lengths. 


Steel  Plates 

All  sizes  from  3/16"  to  1"  thick,  in  stock 
now. 


Reinforcing  Bars  for  Concrete 

Medium  Steel,  Square  Cold  Twisted,  sizes  from  ^"  to  1^",  lengths  up  to  60  feet.  Medium 
Steel,  Plain,  Round  and  Square,  sizes  from  ^"  to         lengths  up  to  60  feet. 

We  desiun  and  fabricate  all  kinds  of  structural  steel,  and  carry  at  all  times  a  large  stock  of  Beams,  Chan- 
nels, Broad  Flange  Beams,  Plates  and  Angles,  Rivets,  Bolts,  Shafting,  Transmission  Machinery,  etc.,  besides 
those   mentioned   above — ready   for   immediate  shipment. 

We  have  a  monthly  stock  list  that  should  be  on  your  desk.   Ask  for  it. 


Manitoba  Bridge  &  Iron  Works,  Ltd. 


Winnipeg 


Manitoba 


Ormsby 


Fire-proof  Building  Supplies 
for  FACTORIES 


CJrmsby  is  a  name  close-coupled  witli 
modern  fireproofing  for  factories. 

The  big  modern  sunlit  factories,  where 
light,  fresh  air  and  safety  are  a  first 
consideration,  are  examples  of  Ormsby 
(■f)nstr;iction. 

For  lighting,  Ormsby-Lupton  Steel  Sash 

is  considered  a  sl.indard.    Wcat licr-proof. 


staunch  against  wind  pressure.  Close- 
fitting  ventilators. 

]'nr  venf ilation,  Ormsby  Swartwout  ven- 
tilators. 

For  fire  protection,  Ormsby  Rolling  Steel 
Doors. 

VVrilc  for  literature  descriptive  of  these 
i|nalil\'  iirtulncts. 


THE 


B.     ORMSBY     COMPANY,  LIMITED 
TORONTO 


PRESTON 


1 

MONTREAL 


Associated  with  the  Metal  Shingle  >&  Siding  Co.,  Limited 

WINNIPEG  SASKATOON  CALGARY 
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Better  Contracts 

Till'',  perfect  .specilicatii  11:  or  the  ])erfect  contract 
may  be  likened  ti>  the  alchemic  elixir  for  ])ro- 
lons^-iny  life — lons^^  souglit,  l)nt  never  found — 
and  it  is  a1)out  equally  certain  lhat  none  of  the 
three  ever  will  l)e  Idiiiul.  It  is  iKit,  however,  because 
tiiouylil  lias  not  been  given  to  the  evolution  of  a  more 
.suitable  form  of  contract^  or  specification.  The  im- 
portance of  revisions  and  readjustment  has  been  fullv 
grasped,  but  oftentimes  sadly  neglected,  and,  although 
much  has  been  written  and  s|)okeii  about  the  imperfec- 
tions and  defects  in  these  documents,  the\-  seem  as  far 
removed  as  e\cr  from  the  mtich-snught  and  highh- 
desiirable  linished  i)roduct.  In  an  article  in  this  issue 
by  Charles  .\.  Mullen,  director  of  the  paving  depart- 
ment for  the  Miltoii-l fersey  Company,  a  number  of 


\er\-  interesting  and  weighty  considerations  are  dis- 
cusM'd  which  arc-  of  great  importance  in  the  produc- 
tiiiii  (if  a  more  suitable  and  desirable  form  of  contract 
I  If  specification.  .Vlthougli  his  remarks  are  intended 
l)iiinarily  to  refer  to  paN  iii-  cnutracts,  a  great  deal  is 
ai)plic;il)le,  and  indeed 'essential,  in  connection  with  the 
cnntrarts  and  specihcations  for  work  of  other  descrip- 
tions. 

*      *  * 

The  author  emphasizes  the  i)oint  that,  as  the  basis 
of  the  contractor's  relation  to  the  owner  or  engineer  is 
the  contract  drawn  up  betwrcii  them  with  the  accom- 
panying s])ccifK'atii Ills  for  Uk'  \\  (irk,  any  uliprovement 
that  is  to  be  made  in  the  relationship  of  these  two  par- 
ties must  be  produced  by  a  forrcspi  luding  improve- 
ment in  the  documentary  indications  of  their  relation- 
shi]).  A  well-drawn  and  easily  understood  contract 
and  specirication,  111  wliich  the  duty  of  each  party  to 
the  agreemcnl  is  clearh  stated,  draws  thefn  together 
in  a  nil  ire-  iiiutualh'  helpful  relationship.  But,  how- 
ever well  draws  a  contract  or  specification  may  be, 
there  is  still  need  for  competent  supervision  and  in- 
spection, since  it  is  not  the  actual  letter  that  always 
Counts,  bnt  rather  the  interpretation  of  it  permitted  in 
actual  i)ractice. 

The  contractor  011  the  one  hand  and  the  engineer  or 
owner  on  the  other  ha\e  interests  diametrically  op- 
])osed  ;  l.)ut,  although  opposed,  it  is  pointed  out  that 
the  contract  should  be  in  the  nature  of  an  agreement 
between  equals,  (jne  party  should  lie  ready  and  will- 
ing to  deliver  the  goods  specified,  the  other  ready  and 
willing  to  pa_\'  the  price.  Each  has  his  rights  which  must 
])e  respected  by  the  other,  and  any  attempts  t(.i  improve 
the  present  conditions  must  recognize  this  and  elimin- 
ate the  master-and-sla\'e  contracts  that  seem  to  Ijc  the 
rule  at  the  present  time. 

A  great  many  contracts  contain  much  that  is  not 
necessary  and  omit  much  that  is  necessary  ;  they  ex- 
press requirements  that  will  never  logically  ])e  de- 
manded and  prohibitions  that  may  properly  be  allowed. 
The  rule  should  rather  be :  A  reason  for  everything  and 
everything  in  its  place.  The  lack  of  precision  in  this 
regard  seems,  in  Mr.  Mullen's  opinion,  to  be  due  to  an 
over-estimation  of  an  engineer's  ability  to  accomplish 
the  impossible.  He  is  expected  by  the  uninitiated  i)ul)- 
lic  to  provide  the  antidote  for  ills  of  every  descri])lion. 
^  *  ■ 

A  very  interesting  cpiestion  is  asked  by  Mr.  Mullen  : 
Why  is  a  contractor  asked  to  guarantee  the  work  that 
the  engineer  desi.gns,  directs,  and  inspects?  The  en- 
gineer holds  at  all  times  the  tipi)er  hand,  tells  how  the 
work  is  to  be  done,  what  to  do,  and  when  to  do  it. 
When  it  is  completed,  he  clears  himself  of  all  resi)onsi- 
1)ilitv,  makes  the  contractor  guarantee  his  work  and 
make  good  any  losses  that  may  occur.  To  cpiote  Mr. 
Mullen,  his  words  ai)plyiiig  particularly  to  p;i\ing 
work:  'T'air  pla\-  dcniands  that  the  engineer  guaran- 
tee his  own  work.  I  do  iiot-'mcan  to  actnalh-  suggest 
that  he  be  asked  to  .give  a  bond  and  make  good  the 
loss,  but  that  the  contractor  should  not  be  required  to 
make  good  a  failure  if  it  is  in  no  way  his  fault.  The 
engineer's  reputation  should  siifter.  not  the  contrac- 
tor's pocket.  If  this  rule  held  true,  engineers  would 
be  much  more  careful  in  the  work  lhat  they  specified 
and  constructed." 

'file  idea  contained  in  this  (piolatiou  wculd,  if  pro- 
perh'  carried  out.  place  responsibility  on  llie  proper 
shoulders.  It  seems  absurd  to  attempt  lo  make  a  con- 
tractor guarantee  and  maintain  work  that  is  laid  out 
and  sui)er\iscd  b\'  an  engineer.    It  is  well  known  how 
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it  wurk.N  luit  in  citio  w  Irmx-  |)a\A  inrm>  ;iro  laitl  iiiuU  r 
ihesf  omulitiuiis.  The  vcrv  fact  thai  a  lixo-yiar  IhuuI 
is  rot|uirctl  is  an  excuse  lor  cil\  nHicials  In  lu-^lcct  ihc 
proper  attil  careful  inspection  of  the  materials,  know 
ini^  thai  all  defects  are  reiut'diahle  mulor  the  miarant.H- 
l)v  the  contractors.  Mncli  harm  can  he  prex  ented  hy  a 
proper  placini;  oi  tlie  responsihility  and  the  niainlcn- 
ance  ol  pre)fessionaI  j^ood  name  and  rcpntalion  would 
instigate  a  helter  \vorkman>hii)  if  the  engineers  w  t  i  c 
retpiired  to  s^iiarantee  their  work. 

Increasing  Membership  of  New  Engineering 
Society 

Till'-  inend)ership  of  the  British  Colninl)ia  Insti- 
tute o\  rivil  h".n.i;ineers,  ori^ani/ed  last  fall,  is 
said  to  exceed  eii^hty.  and  keen  interest  is  beini; 
manifested  liy  all  in  the  aims  of  the  association. 
Mr.  Seatuii.  assistant  superintendent  of  dred^ins^. 
I'nblic  Works  Department.  Canada.  614  JJirks  iluild- 
iiiiT.  is  orLjanizer  for  \'anconver.  The  officers  of  the 
X'ictoria  branch  (elected  at  last  nieetin_^)  are  as  fol- 
lows: L"iiairman.  E.  X.  Horsey,  resident  cn,<^ineer.  Brit- 
ish C'olnmi)ia  ITectric  Railway  Company  ;  secretar}- 
ireasnrer,  S.  I'.  Macrae,  assistant  enoineer,  L'ublic 
Works  Department,  Canada,  on  Victoria  breakwater 
and  piers,  formerly  resident  engineer  on  construction, 
CW.l'.R.;  nnder-secretary,  F.  M.  Preston,  assistant 
citv  en.i;'ineer.  Victoria;  councillors:  V..  I'.  Tndd,  cn^i- 
ness  in  charge  of  city  streets.  \^ictoria  ;  A.  1*".  Mitchell, 
actin.yf  district  enj^inccr.  I'ldjlic  Works  l)ci)artment  of 
I'anada.  for  Vancouver  Island;  |.  15.  Lambert,  eni;i- 
neer.  l'ublic  Works  Department  stafY,  Vancouver  Is- 
land ;  W.  M.  Stokes,  maintenance  engineer,  K.  and  N. 
K.  R. ;  A.  D.  Noakes.  partner  in  firm  ni  Swannell  (!\: 
Xoakcs,  engineers  and  land  sin-\  eyors  ;  J.  11.  Dex  ev, 
fornierlv  eni^in.eer  for  Lord  Rhondda  HX  A.  Thomas), 
I  in  Peace  River  dc\  elopment  scheme. 


Selection  of  Architect  of  Vital  Importance 

TIIL  first  and  the  most  \  ilal  step  in  au\-  l)ui!ding 
ol>cration,  writes  .V.  F.  Moratz  in  the  ( )hi()  Ar- 
chitect, is  the  selection  of  an  architect,  upon  it 
dependin.t;-  much  of  the  ultimate  success  or  fail- 
ure of  the  project.  The  architect  should  be  selected  on 
the  merits  of  his  completed  work,  and  upon  his  honesty 
and  inte.jjrity.  The  works  and  the  character  of  the 
man  who  is  commissioned  to  plan  and  supervise  the 
construction  of  a  building-  should  l)e  thorou^hlv  in\  es- 
ti.ijated  before  he  is  employed. 

After  an  architect  has  been  selected,  it  is  important, 
if  the  l)est  results  arc  to  be  obtained,  that  his  advice  l)c 
Iieeded  and  his  drawin.e^s  and  directions  faithfully  ad- 
liered  to.  Absolute  confidence  must  exist  on  the  part 
of  the  owner  toward  the  architect,  both  as  to  his  hon- 
esty and  ability,  as  many  matters  may  arise  during  the 
progress  of  the  work  thalovvill  test  tliis  confidence  to 
the  limit. 


More  Attention  to  Form  Work  by  Engineers 

TfLAT  there  is  much  to  reconuncnd  the  conten- 
tion that  the  engineer  should  i)re]jare  the  de- 
sign of  form  work,  was  the  opinion  of  Allan 
Graham,  exjjressed  in  a  paper  read  at  the  Con- 
crete Institute,  London.  The  engineer  will  generally 
have  no  hesitation  in  setting  out  the  design  of  centering 
for  a  bridge  or  other  equally  important  work.  but.  for 
-ome  reason  or  other,  the  design  of  ordinars  form 


wiirk,  which  plays. such  an  important  part  in  the  cost 
of  reniforced  concrete,  is  never  considered.  There  is 
ud  doubt  that  a  thorough  understanding  of  the  prin- 
ciples underlying  the  every-day  practice  of  concrete 
form  design  is  on^  worlli\'  of  the  best  engineering  tal- 
ent. With  this  iinderstood,  the  problem  can  be  ana- 
Iw.ed,  the  requirements  realized,  and  the  design  de- 
cided u])()n  that  will  1)e  most  economical  and  efficient. 
!'i\  ing  due  consideration  to  the  salvage  of  material. 

Strength  is  not  the  entire  consideration,  but  the 
l)roblem  is  rather  one  of  designing  a  set  of  forms  that 
can  be  erected,  taken  down,  and  many  times  re-used 
during  the  progress  of  the  work.  Various  authorities 
idace  the  cost  of  f^)rm  work  at  anything  from  20  per 
cent,  to  60  per  cent,  of  the  total  cost.  The  possibility 
of  reducing  this  hindrance  to  the  more  general  use  of 
concrete  ought  to  be  sufficient  inducement  to  give  the 
matter  close  considei"ation. 


Concrete  Laid  in  Gold  Weather  Stands  Up 
Under  Severe  Test 

Til  1">  ditierence  in  deportment  in  cold  weather  of 
concrete  \vork  ])roperly  designed  and  properly 
treated  imder  premature  removal  of  the  forms 
is  well  illustrated  by  a  piece  of  Avork  designed 
b\-  the  office  of  C.  A.  P.  Turner,  consulting  engineer, 
Minneapolis,  and  executed  in  Fort  William,  Out.,  some 
\  ears  ago.  The  roof  slab  was  cast  at  a  temperature  of 
20  degrees  below  zero,  and  the  material  w'as  put  in  hot, 
l)roper]y  treated,  and  at  the  end  of  less  than  eight  days 
a  fire  prematurely  removed  the  forms,  which  subjected 
the  slab  to  the  severe  temperature  stresses  of  high 
heat  and  generation  of  steam  in  cavities  that  blew  out 
pits  and  defaced  the  surface  somewdiat,  but  the  slab 
stood  u]).  It  required  only  a  little  plastering,  a  little 
touching  up  of  the  fireproofing  of  the  columns  to  inake 
the  job  good  in  the  end,  and  the  foreman  on  the  jol) 
had  such  extraordinary  confidence  in  the  .efficac}-  of 
the  methods  advised  and  employed  that  he  remained 
on  this  roof  and  pla3'ed  the  hose  on  his  lumber  which 
was  above  the  roof  and  just  started  to  catch  fire,  while 
the  supports  were  burning  out  below  him.  The  fire 
was  so  quick  and  hot  that  bricklayers  on  their  scaf¥olds 
left  their  tools  and  their  coats,  as  thev  had  no  oppor- 
tunity to  save  them. 


Revision  of  Montreal's  Building  By-Laws 

TIIF  Province  of  Quebec  Association  of  Archi- 
tects have  written  to  the  INIontreal  Board  of 
Control  asking  the  latter  to  receive  a  joint  de- 
putation of  the  society.  Builders'  Exchange, 
and  Canadian  Society  of  Civil  Engineers  on  the  sub- 
ject of  the  building  by-laws.  This  is  a  very  old  ques- 
tion ;  it  has  been  discussed  for  vears,  and,  as  a  result  of 
much  work,  a  new  code  was  drawn  up  by  a  committee 
reipresenting  the  interests  affected.  This  code  has  been 
amended  and  has  been  passed  on  by  the  city's  legal 
department.  There  the  matter  rests ;  and,  in  conse- 
cpience  of  the  long  dela}-,  the  deputation  will  ask  that 
the  code  should  become  operative  at  the  earliest  mo- 
ment. The  city  is  nf)w  under  a  set  of  bv-laws  framed 
many  years  ago,  which,  it  is  contended,  are  not  suitable 
for  present-dav  conditions. 


Mr.  Frank  Barber  and  Mr.  R.  O.  'Wynne-Roberts, 
consulting  engineers,  have  removed  their  office  from 
.V  Adelaide  Street  l^^.ast,  Toronto,  to  40  Jarvis  Street. 
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Constructional  Details  of  Big  Aqueduct 

The  Contractor's  Plant  and  Methods  for  the  Manufacture  and  Placing 
of  Concrete  on  Contracts  30  and  31  are  Described  in  this  Article, 
the  Fifth  of  a  Series  on  the  Construction  of  the  Winnipeg  Waterway 

By  John  Armstrong*  :  


THIS  is  the  fifth  (if  a  series  of  six  articles  describ- 
iiii^'  tlie  ci  .n<tnicti(  ni  ( if  the  N3-inile  d  merete  aque- 
duct  sectiun  nf  the  (irealer  \\'iiiiii|ieL;  W  ater 
Supply.  The  pre\  iijus  articles  (  l'"eli.  March 
7,  March  21,  March  2S)  descrihe  the  L^ein  ral  lealiires  of 
the  project,  the  contractors'  ( ir-ani/atii  in,  and  the 
methods  of  excax  atinn  and  backlillinL;'.  Lhis  article  is 
intended  to  describe  the  contractor's  methods  of  pre- 


LiLiieral  layout  of  cuntrai-ioi  s  plant  un  contract  No.  30. 

parins^"  foundation  to  receive  the  ci)ncrete  and  the  plant 
and  methods  used  for  the  manufacture  and  placing-  of 
the  concrete  on  the  construction  of  the  atpiedtict  on 
contracts  Nos.  30  and  31. 

The  aqueduct  trench  was  usually  excavated  about 
one  foot  above  the  bottom  of  concrete,  this  depth  of 
material  being-  removed  immediately  prior  to  the  ])our- 
ing  of  the  concrete.  In  dry  soils  tliis  prevented  the 
cracking-  of  the  exi)osed  bearing  surface,  which  often 
occurs  when  a  lengthy  ex])osnre  is  made.  In  exception- 
ally dry  weather  the  bearing  surface  was  kept  damp  b\' 
light  si)rinkling-. 

Sprinkling  With  Sand  Overcomes  Surface  Curling 

In  fairly  damp  materials  it  was  noticed  that  the  sur- 
face often  broke  and  curled  under  the  shovels  when 
being-  trimmed  to  the  final  dimensions.  This  condition 
was  .satisfactorily  overcome  by  lightly  sprinkling  the 
surface  with  sand  and  tamping  the  disturbed  Ixittom 
solid  again. 

Where  considerable  water  was  encountered  a  policy 
of  leaving  the  linal  foot  of  excavation  until  just  prior  to 
pom-ing  concrete  pre\  ented  the  softening  and  mucking 
of  the  bottom  by  the  ])assage  back  and  forth  of  the 
workmen. 

On  contract  No.  30  the  trench  was  comparativeh- 
sliallow,  and  the  mucking  of  this  final  foot  of  excava- 
tion was  done  satisfactorily  by  hand.  On  contract  No. 
31,  where  the  trench  was  from  six  feet  to  eighteen  feet 
in  depth,  the  material  was  loaded  into  yard  buckets  by 
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hand,  the  'buckets  being  hoisted  and  handled  by  the 
derricks  wdiich  are  shown  in  some  of  the  cuts  in  the 
previous  articles.  These  derricks  and  their  .operation 
will  l;)e  described  more  in  detail  later. 

As  soon  as  the  foundation  was  properly  prepared 
the  invert  concrete  was  poured.  As  soon  as  these  in- 
verts hardened  sniificientl v  the  arch  concrete  was 
]:)laced.  The  forms  used  were  of  steel  for  both  arch  and 
iin  ert  work,  although  wooden  invert  forms  were  found 
satisfactorA"  in  a  few  cases. 

Invert  Construction  Methods 

The  inxerts  were  poured  in  pads  of  a  standard 
length  of  15  feet,  ^^ith  a  coj^per  expansion  joint  be- 
tween each  two  paiK.  I'.acli  pad  was  screeded  neatly 
lo  form  b\-  means  of  a  ,-^c^(■e(l  made  of  angle  iron,  each 
li.'g  being  al)out  ZYz  inchc-^.  This  heavy  screed  had  a 
slight  tendency  to  sag  in  the  middle,  but  this  difficulty 
was  easily  overcome  by  using  a  light  wooden  screed 
for  the  final  working  of  the  surface.  The  surface  of  the 
iinert,  after  being  surfaced  willi  a  wooden  float,  was 
liiialh-  linished  with  a  steel  trowel.  .\  wood  strip  /,s  in. 
X  1  '4  in.  was  placed  in  the  invert  shoulder  as  a  water- 
for  the  construction  joint  between  the  invert  and 
arch.  AVhen  the  concrete  was  partially  set,  the  shoul- 
ders of  the  invert  were  brushed  with  a  stifi;'  wire  l)rush 


Invert  and  arch  forms  on  contract  No.  31. 

to  gi\  e  a  rough  surface  for  the  receipt  of  the  sui)erim- 
posed  arch. 

The  arches  (jf  horseshoe  shape  were  poiu-ed  in  stan- 
dard lengths  of  4.T  feet,  the  inner  and  outer  forms  being 
bolted  together  and  si)aced  apart  to  the  proper  dimen- 
sions with  wooden  sjjacers.  When  the  forms  were 
drawn  the  bolt  holes  were  filled  first  with  a  tight  wood- 
en plug  some  three  inches  long,  driven  about  midway 
through  the  concrete  wall,  then  each  end  sealed  by  a 
rich  grout. 

Spading  Counteracts  Settlement 

I  mmediatel}-  prior  to  the  pouring  of  concrete,  the 
iinier  forms  were  oiled  with  a  fairly  heavy  oil,  and  in 
hot,  i\x\  we.alher  it  was  also  fcMind  to  be  beneficial  to 
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li,;;iul\  >|)mikk'  llic  Miner  lorin  with  \\;ili.T.  rhi>  uiliiiu; 
aiul  .spiiiikliii^  i;avc  a  \ci  v  sninoth  linisli.  aiul  s^rcath 
(liniini>lic(l  the  ti-iulciu  v  of  llu-  concrete  to  >tick  to  ilii' 
lurnis  and  scale  when  the  lornis  wore  drawn.  \>  llic 
Concrete  \va.>;  pouretl  if  was  kept  constanth  |)nddk'd  l)\ 
a  gentle  chnrnini;  motion,  to  facilitate  llic  rckast'  of 
ini|)rise>ned  air  hnbliles  and  lo  wurk  the  whole  into  a 
nniforni  and  lioino^eneons  nia>>.  h  wa>  also  lound 
to  be  of  iL^reat  l)enelit  to  continue  spadin;;  the  lops  ol 
ardies  for  a  considerable  len.^th  of  time  after  the  pour- 
in.ii  was  completetl — in  fact,  as  lon^  as  ])ossil)le  without 
interferinjn  with  the  settini;  of  the  concrete.  This  spad- 
ing counteracted  the  t;reater  --ctllenient  occurriu,;^  in 
tile  onter  portion  of  the  concrete  and  the  tendeucv  to 
pull  away  between  the  more  \  ertical  portion  of  the  wall 
and  the  (latter  top  portion.  'i"he  much  denser  concrete 
obtained  on  the  crown,  dne  to  this  si)adin,!.;,  was  readily 
seen.  Previous  to  t!ie  adoption  ()f  this  s])adini4-  the  hn- 
ishers  frecpiently  .scraped  off  and  threw  awav  any- 
where from  three  to  si.x  cubic  feet  df  excess  concrete 
from  each  43-foot  arch,  but  afterwards  this  did  not 
occnr.  and  it  was  freipiently  necessary  to  borrow  a  few 
shoyelfnls  from  other  concrete  beini^  poured. 

Form  Equipment 
TIk-  ecpiipment  of  forms  varied  at  each  camp,  de- 
pendini^'  ni)on  the  amount  of  the  aqueduct  allotted  to  it. 
The  .gradient  of  the  aqueduct  varied,  hecessitatiui^  a 
different  size  form  for  each  diti'erent  yrade.  lIowe\  er, 
an  avcratjc  complement  mis^ht  be  taken  as  twelve  in- 
\ert  profile  forms  and  six  arch  forms.  Invert  i)ads  and 
arches  were  |)Oured  in  alternate  sections,  as  for  in- 
>tance:  If  inverts  Xo.  1,  3,  5,  7,  etc.,  were  poured  one 


Tow'r  type  concrete  mixing  and  placing  equipment  on  contract  No.  31. 

day.  then,  when  these  were  sufficiently  set  and  the 
forms  removed,  pads  2,  4.  6,  8,  etc.,  would  be  poured, 
anfl  the  same  system  pursued  with  the  arches. 

Pressure  sections  and  syphons  for  the  river  cross- 
injrs  were  circular  instead  of  horseshoe  shaped,  and  the 
arches  for  these  sections  were  built  in  15-foot  lens:ths 
instead  of  4.3-foot  len<?ths  used  for  the  horseshoe  .shapes 
or  .Lcravity  flow  arches.  On  contract  No.  30  the  con- 
tractors used  tw^o  mixin^^-  plants  for  concretin.!.^,  one 
pourinjf  inverts  and  the  other  pouring-  arches.  The 
machines  varied  in  capacity  from  one-half  cubic  yard 
to  one  cubic  yard.  These  mixers  were  mounted  on 
trucks  travellinj^-  on  a  track  laid  on  lon^^itudinal  strinj?- 
ers  close  to  the  aqueduct  trench,  and  were  self-propell- 


Handlino;  Aggregate 
I  he  ,u;ra\  i'l.  ai^L^rei^ale  h)r  the  manufacture  of  con- 
crete and  the  I'ortland  cement  were  sui)])lied  bv  the 
District  and  i)laced  for  the  contractor  ])y  the  District's 
railvva\-,  at  the  site  of  work.  The  i;ra\  el  ag'gregate  was 
deixisited  on  the  contractors'  ])latfornis,  while  the  ce- 
ment was  delix'ered  in  cars,  which  the  contractor's  men 
unl(  )acled. 

I)urini;'  the  first  season's  vvcjrk  the  ag'f4"rei.5'ate  and 
cement  were  handled  from  beside  the  railway  track  to 
the  mixer  at  or  near  a(|ueduct  trench,  a  distance  of 
about  ei.i^ht  feet,  by  derricks,  a  method  still  in  use  on 


A  car  mixer  placing  concrete  for  arches. —Contract  No.  31. 

conti'act  31,  but  al)an(loned  by  the  contractors  for  con- 
tract Xo.  30  in  favor  of  hand  labor,  usin^-  platforms  laid 
from  the  a,i;',t;rf ^ate  ])i]es  and  cement  stores,  and  wdieel- 
barrows  or  carts  for  transporting-  the  materials  to  the 
mixers.  The  derricks  i)ro\ed  cumber.s-ome  machines, 
and  man\-  dehn  s,  due  to  breakdowns  and  derailments, 
w  ei"c  occasiiined       ihcm  to  the  concrete  work. 

The  inside  forms  w  ei'e  mo\  ed  on  trucks  mounted  on 
a  narrow  track  laid  on  the  inxert.  l^'or  movinq'  outside 
forms  difterent  methods  were  used;  one  camp  used  a 
small  derrick,  mounted  on  the  mixer  truck;  another 
used  a  small  derrick,  mounted  (ju  a  self-propellini^' 
truck,  and  a  third  used  a  small  derrick,  mounted  on  a 
truck  lowed  by  the  mixer  eng'ine. 

Different  Methods  of  Mixing  and  Placing  Concrete 

On  contract  Xo.  31  different  metliods  were  used  for 
mixing-  and  jjlacing'  concrete  at  each  of  the  three  cami-)S. 
At  (  ami)  Xo.  1  one  mix;-r  of  one  cubic  yard  capacil}' 
was  used  for  both  in\-ert  and  arch  work.  This  mixer 
was  njounted  on  an  ordinarv  railway  flat-car,  travelling 
on  a  track  some  fifteen  feet  from  the  edge  of  the  aque- 
duct trench  and  moved  bv  its  own  power.  The  aggre- 
gate and  cement  were  handled  from  beside  the  Dis- 
trict's railway  track  to  the  mixer  by  a  five-ton  derrick 
with  a  65-foot  boom.  This  derrick  also  handled  the 
outside  forms. 

At  Camp  N'o.  2  a  similar  mixer  to  the  foregoing  was 
used  to  pour 'the  arches,  and  a  small  half-yard  mixer 
was  used  for  ixjuiing  the  inverts.  The  materials  and 
outside  forms  for  arches  were  handled  b\-  a  five-ton 
derrick,  while  the  nialei-ials  inv  iin  ert  w  i)rk  were  han- 
dled by  wdieelbarrows. 

At  Cam])  No.  3  the  invert  work  was  done  bv  a  sta- 
tionary mixer  of  one  cubic  yard  capacity,  set  upon  a 
stage  some  six  feet  high,  close  to  the  aqueduct  trench. 
The  aggregate  and  cement  were  hauled  by  horse  power 
to  an  .  inclined  track  from  beside  the  railway  to  the 
mixer.    I'rom  the  mixer  the  concrete  was  delivered 
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aljout  (iiic  ihdusand  feet  each  way  in  steel  (luiiip  cars  of 
about  one  cubic  yard  capacity,  runnin<;-  upon  a  narrow- 
g'au.ei'e  track  along-  the  edge  of  the  trench.  single 
horse  was  used  to  move  these  cars  in  trains  of  three 
cars.  A  single  horse  was  also  found  snfificient  to  haul 
the  aggregate  car  up  the  incline  from  the  railway  to  the 
mixer. 

Mixer  Arrangement  for  Arch  Pouring 

Arch  work  was  done  by  a  mixer  discharging  fidm  a 
tower.  The  mixer  was  of  one  cubic  yard  capacity, 
mounted  on  a  railway  flat-car,  upon  which  was  also  lo- 
cated a  hoisting  engine.  The  materials  were  delivered 
from  beside  the  railway  to  the  mixer  up  an  incline  simi- 
lar to  the  one  used  on  the  invert  mixer;  this  was  oper- 
ated by  the  hoisting  engine.  The  concrete  when  mixed 
was  discharged  into  a  bucket  and  hoisted  some  100  feet 
to  the  top  of  the  low  er  and  there  dumped  into  a  chute 
leading  to  the  arch  forms.  This  chute  was  of  sufhcient 
length  to  reach  and  pnur  three  arches  without  luox  ing 
the  machine,  and  was  anangcil  with  joints,  ]vrmitting' 
the  delivery  of  the  concrete  al  any  point  desired.  This 


Method  of  arch  construction.-  Contract  No.  31. 


machine  was  self-propelling  and  mounted  on  ;i  track  of 
fourteen  feet  gauge. 

Any  of  the  foregoing  methods  of  concreting  ap- 
l)eared  capable  of  carrying  out  the  work  imposed  upon 
them,  but  little  opportunity  was  afforded  to  show  the 
actual  capacity  of  any  of  these  plants.  The  contractors 
made  the  mistake  which  is  often  made  on  work  of  this 
nature,  of  concentrating  too  much  attention  ui)on  con- 
creting plant  and  neglecting  other  vital  items,  which,  if 
properly  organized,  might  prove  more  prolitablo  than 
concrete  work. 

Might  Have  Organized  Better 

The  progress  of  this  work,  especiall)-  contract  No. 
31,  had  depended  largely  upon  the  contractor's  capacity 
to  carry  forward  the  excavating,  the  pumping,  and  final 
l)reiKiration  of  the  trench  for  concrete.  Concreting 
l)lant  capable  of  doing  two  miles  of  aqueduct  in  a 
season  was  furnished,  along  w  ith  excavating  and  pumji- 
ing  plant  only  capable  of  doing  one  mile,  the  effect  of 
vvliich  must  have  been  to  greatly  reduce  the  contrac- 
tor's margin  of  profit,  and  has  ami:»ly  denionstrated 
that,  unless  a  contractor's  equipment  is  properly  bal- 
anced and  organized,  1)ot]i  progress  and  profits  will 
suffer. 


Low  Costs  on  Hamilton  Grade 
Separation  Work 

L(  )\\  costs  were  generally  experienced  in  connec- 
tion with  the  Kenilworth  Aveime  subway 
at  flamilton,  Ont.,  completed  some  time  ago. 
'i'liis  work  was  to  eliminate  a  grade  railway 
crossing  on  the  main  line  of  the  (irand  Trunk  Railway 
from  Hamilton  to  Niagara  i'"alls  and  Jhift'alo.  The 
subway  crossing  is  at  practically  90  degrees,  with  ap- 
proach grades  of  4  per  cent.,  within  plain  concrete  re- 
taining" walls  having  a  clear  width  of  50  feet  between 
them.  The  superstructure  is  built  for  four  tracks,  and 
consists  of  a  ballasted  I-beam  floor  carried  on  plain 
concrete  abutments  and  a  centre  steel  bent  on  concrete 
footings.  The  floor  is  carried  on  24-inch  I-beams  at 
2-ft.  centres  parallel  with  the  railway  tracks,  which  are 
filled  solid  with  concrete  except  for  a  V'-cut  between 
bottom  flanges.  The  beams  are  carried  on  the  abut- 
ments and  unusually  deep  plate  girders  spanning  both 
the  columns  of  the  centre  I)ent. 

The  excavation,  reaching  a  minimum  depth  of  20  fi. 
below  base  of  rail,  was  in  soft  clay,  changing  gradually 
to  a  hard  gray  clay  and  to  soft  shale,  and  then  hard 
shale  at  the  lower  parts.  Mucking  was  done  by  hand 
labor,  with  dump  wagons  and  teams.  The  toj)  was 
loosened  by  plow,  but  blasting  was  necessasy  in  the 
deeper  cuts.  A  total  of  12,000  cubic  yards  was  exca- 
vated, at  a  cost,  after  crediting  the  sale  of  the  wasted 
material,  of  /2j/2C  per  cubic  yard. 

The  concreting  was  performed  with  a  one-yard 
steam  mixer,  mounted  on  a  car,  using  hand  buggies  for 
distriI)ution.  Tlie  cost  of  the  concrete  work  in  the  sub- 
structure, amounting  in  all  to  some  1,530  cubic  yards, 
averaged  $6.50  per  cubic  yard.  This  included  not  only 
the  bare  material  and  labor  of  mixing  and  placing,  but 
also  the  building  and  removing-  of  forms,  surface  lin- 
ishing  and  waterproofing  of  the  joints.  The  super- 
structure concrete,  on  a  similar  basis,  ran  about  $9.80 
per  cubic  j^-ard  for  the  200  cubic  yards  ]:)laced.  These 
low  costs  were  in  part  due  to  small  freight  charges, 
the  material  supply  sources  being  close  at  hand,  but 
chiefly  to  the  economical  handling  of  the  work  gener- 
ally. 

The  unit  cost  of  waterproofing  the  concrete  floor, 
including  a  due  share  of  the  construction  and  opera- 
tion of  the  gauntlet  track.?  (which  was  divided  between 
this  and  the  superstructure  concrete  work)  was  15c 
per  square  foot  for  3,500  square  feet  of  l^ridge  floor. 
The  waterproofing  consisted  of  four  i)lies  of  10-ouncc 
felt,  with  a  centre  ply  of  burlap,  each  layer  licing  well 
swabbed  with  coal  tar  pitch  before  laying  the  next. 
Between  the  felt  and  concrete  was  placed  a  layer  of 
resin  i)aper,  to  keep  a  free  joint,  and  the  same  was  re- 
peated on  top  of  the  last  layer.  The  whole  was  then 
co\ered  with  a  two-inch  protccti\e  coat  of  cement 
mortar,  reinforced. 

The  cost  of  the  hand-railing  was  unusuallv  low, 
some  800  lineal  feet  being  erected  at  slightly  over  60c 
I)er  lineal  foot.  It  comprised  cast  iron  standards  with 
llanged  bases  and  cast  poles  to  receive  the  2-inch  rail 
I)il)cs.  44ie  low  cost  was  due  to  the  low  cost  of  mater- 
ials and  almost  negligible  erection  costs. 


The  usual  factors  contributing  to  building  faihuTs 
are  careless  mixing  and  depositing  of  concrete,  earlv 
removal  of  forms,  lack  of  proper  inspection,  and  com- 
petition without  the  propeY  supervision.  lint  more 
prominently  than  any  other  cause  stands  out  the  season 
of  the  year  in  which  ;i  majority  of  the  recorded  failures 
Iiave  occurred. 
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Nova  Scotia's  Largest  Highway  Bridge 

iNewly  Completed  Six  Span  Steel  Structure  With  Long  Fills,  Totaling 
About  2500  Feet  —  Concrete,  Granite-Faced  Piers  Built  in  Caissons 

  By  W  G.  Yorstoir   


Till-'.  LcniK)\  I'assa.!^!.'  Inid^i',  llic  erection  of 
wliioh  was  ooiuplcU'd  last  fall  by  the  Cioveni- 
inein  oi  Nova  Scotia,  is  perliajis  one  of  the 
most  ambitious  liii^hway  structures  so  far 
erectcil  by  that  province,  'fhe  bridge  in  question  con- 
nects the  mainland  of  C"ai)e  Hreton  Island  with  Isle 
Madame,  (hi  the  latter  island  there  is  a  population  of 
alK>ut  5,000,  and  before  the  erection  of  this  structure 
connection  with  the  mainland  was  onlv  obtained  bv 
means  of  a  scow  ferrv  at  (lrandi(|ue.  about  twn  miles 
east  of  tlic  site  of  the  bridge. 

in  selectiui;'  liie  >ile  for  the  bridge  advantat^e  was 
taken  of  two  islands  in  Leuuo.x  .I'assa.tie  known  as 
lienoit  Island  and  West  llurnt  Island.  The  structure 
as  built  consists  of  about  \.-\00  feet  of  earth  cml)ank- 
ment,  faced  with  heavy  stone  rii)-rap  and  1,100  feet  of 
steel  superstructure,  all  of  which  is  shown  more  clearl}^ 
on  the  accompanying-  i)lan  showing-  the  site  of  Lennox 
Passage  bridge. 

Swing  Span  Permits  Channel  TrafBc 

It  became  necessary  in  (lcsi_L;niuL;  this  structure  to 
provide  a  swings  span  in  the  main  channel,  as  this  route 
is  larg-ely  used  by  coasting-  craft  in  the  Passage,  from 
points  in  Prince  Edward  Island  and  on  Northumlier- 
land  Strait  to  points  in  the  Bras  d'Or  Lake  and  the 
Sydneys.  The  traflfic,  both  of  coal  and  agricultural 
produce,  is  comparatively  large. 

The  bridg^e  structure  as  erected  consists,  in  the  main 
channel,  of  three  fixed  spans  of  200  feet  each  and  a 
swing-  span  of  205  feet.  Over  the  back  channel  there 
are  two  fixed  spans  of  150  feet  each.  The  superstruc- 
ture is  desig-ned  according-  to  class  "C,"  the  lightest 
loading  provided  for  in  the  "Xova  Scotia  Specifications 
f<5r  Steel  Structures."  Provision  was  made  in  the  cal- 
culations for  the  placing-  of  a  concrete  floor  the  whole 
leng-th  of  this  bridge,  this  floor  being  put  on  at  the 
time  of  erection. 

The  superstructure  rests  on  concrete  piers  and 
abutments,  built  from  foundations  up  of  that  material. 

'  .Assistant  Road  Commissioner.  Province  of  Nova  Scotia. 


In  order,  however,  to  overcome  the  disintegrating 
effects  l)etween  higli  and  low  water,  due  to  the  action 
of  frost,  the  cx])ose(l  faces  of  all  piers  and  al)utments 
between  a  i)oint  distant  three  inches  behjw  extreme 
low  water  niark  ami  a  point  seven  feet  above  low 
water  hiark  were  built  witli  granite  (|uarry-faced  ash- 
lar. The  rest  piers  under  the  ends  of  the  swing-  spans 
when  oi)ened  were  built  nf  creosotcd  hard  ])ine  timber, 
full  ])allaste<l  to  the  underside  of  the  bridge  seat. 

Piers  Built  in  Caissons 

'l"he  foundati(jns  encountered  were  ])artly  rock  and 
]>artlv  hard-i)an  of  a  \  ery  dense  nature.  In  prosecut- 
ing this  Work  all  loose  material  was  dredged  from  the 
site  by  means  of  an  orange-peel  Imcket.  When  all  loose 
material  had  been  remox  ed  the  site  was  then  examined 
'])y  a  diver,  and,  if  found  entirely  fit  for  foundation,  a 
wooden  caisson  without  Ijottom  was  then  sunk  over  the 
excavation  so  made,  and  carefully  lined  and  levelled 
on  its  site.  I'oncrete  in  1)ags  was  then  placed  around 
the  bottoni  edges  of  the  caisson,  in  order  to  prevent  the 
escape  of  concrete  when  ])laced  inside  the  caisson, 
'i'he  caissons  were  then  filled  ])v  means  of  bottoni  dump 
buckets  up  to  the  elevation  at  which  granite  masonry 
was  to  be  commenced.  The  concrete  used  was -mixed 
one  part  cement,  two  ])arts  sand  and  four  parts  gravel 
or  broken  stone,  which  was  the  proportion  of  the  in- 
gredients for  all  subaqueous  work.  For  concrete  above 
water  the  proportion  used  was  one  part  cement,  two 
and  one-half  parts  sand,  and  five  parts  broken  stone. 
The  top  of  piers  and  abutments,  as  well  as  all  wing 
walls,  etc.,  are  made  of  concrete. 

As  before  stated,  the  flooring  of  this  bridge  is  made 
of  reinforced  concrete.  As  the  traffic  to  be  anticipated 
is  all  of  a  light  nature  it  was  thought  sufficient  to  make 
a  wearing  surface  of  concrete,  allowing-  an  extra  thick- 
ness of  one  and  one-half  inches  at  the  crown  of  the 
roadway. 

The  Province's  Largest  Highway  Bridge 

Besides  being  the  largest  highway  bridge  so  far 
erected  by  tlic  (lovernment  of  Nova  Scotia,  this  struc- 
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Back  channel  section  of  Lennox  I'assage  lirijge;  two  150  ft.  spans. 
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End  view  of  I^ennox  Passage  Bridge,  showing  concrete  floor. 


lure  is  also  the  hea\iesl  13IK'  in  the  province.  Great 
care  is  beino-  taken  with  the  field  painting  of  this  struc- 
ture, as  it  is  anticipated  that  it  will  be  subjected  to  con- 
siderable action  from  salt  spray.  The  field  painting 
consists  of  two  coats  of  graphite  paint  of  different 
colors. 

This  bridge  was  designed  by  W.  Chase  Thomson, 
consulting  engineer,  of  ^lontreal.  The  work  of  erec- 
tion was  supervised  in  the  field  by  W  .  IX  Robertson, 
C.E.  The  contractors  for  the  substructure  were  the 
Standard  Construction  Company,  Ltd.,  of  Halifax, 
their  price  being  $49,904.80.  The  successful  contractors 
for  bridge  steel  and  concrete  flooring  were  the  Mari- 
time Bridge  Company,  Ltd..  New  Glasgow,  N.S.,  the 
amount  of  their  contract  being  $59,860.50.  The  con- 
tracts were  awarded  to  the  lowest  tenderer,  in  each 
case.  The  low  embankment  connecting  Benoit  Island 
with  the  mainland  of  Isle  Madame  was  not  included  in 
the  contract  for  the  substructure,  but  was  built  by 
dav  labor.  This  bridge,  fullv  erected  and  field-painted, 
will  cost  in  round  figures  about  $130,000. 


Plaster  Has  Effect  on  Quiet  Conditions 
in  Buildings 

OXE  of  the  important  factor.s  in  producing  quiet 
conditions  in  buildings  has  been  determined  i)y 
prominent  architects  to  be  the  kind  of  plaster 
that  is  api)lied  to  the  walls,  states  the  School 
Board  Journal.  When  a  sound  wave  strikes  a  wall  the 
following  occurs:  Part  of  the  sound  is  absorbed,  part 
is  transmitted,  and  part  is  reverberated,  the  volume 
reverberated  and  transmitted  being  dependent  entirely 
upon  the  volume  absorbed  and  the  volume  absorbed  is, 
in  turn,  dependent  upon  the  character  of  the  plaster. 
A  dense,  smooth  surface  will  reflect  sound  waves 


mucli  more  reacHK-  than  a  material  that  is  porous,  as 
a  dense  surface  ah^nrhs  very  little  of  the  sound  wave 
at  each  impact,  and  many  reflections  are  necessary  be- 
fore it  dies  out,  and  in  many  auditoriums  it  has  de- 
\  eloiied  that  an  overlap])ing  of  syllables  has  persisted 
for  several  seconds  after  the  source  of  sound  has 
ceased.  On  the  other  hand,  a  surface  porous  in  nature 
will  absorb  a  greater  quantity  of  energy  at  each  im- 
pact, and  sound  quickly  dies  away.  It  will,  therefore, 
be  seen  that  the  ideal  material  for  plastering  the  inter- 
ior of  school  buildings,  from  the  view  point  of  acoustics 
and  quiet  conditions  would  be  that  which  reduces  re- 
\  ei"beration  of  sound  waves  to  a  minimum. 

There  are  two  kinds  of  i:)laster  in  general  use  to- 
da.\',  viz.,  gypsum  hard  wall  i:)laster  and  hydrated  lime 
plaster.  There  is,  however,  one  great  advantage  in 
fa\()r  of  hydrated  lime  plaster — its  abilitv  to  absorb 
and  deaden  sound — and  it  is  this  advantage  which  is 
now  recognized  by  the  architect  and  impelling  him  to 
accept  hydrated  lime  plaster  as  the  standard  plaster 
for  such  buildings  as  school  buildings  where  good 
acoustics  or  (piiet  conditions  are  desiral)le. 

Gypsum  plaster,  when  passing  through  the  process 
of  hardening  on  the  wall,  takes  up  in  chemical  com- 
bination api)roximately  25  per  cent,  water.  This 
chemical  addition  causes  the  plaster  to  "set,"  or  Crys- 
talize,  each  particle  becoming  firmly  united  to  its  near- 
est particle.  When  this  action  is  completed  there  re- 
sults a  panel  of  j^laster  which  is  dense,  hard,  and  brit- 
tle. Hydrated  lime  ])lasler  hardens  in  an  entirelv  dif- 
ferent manner,  this  process  being  dependent  upon  the 
carbon  dioxi.de  in  the  atmosi)here  combining  with  the 
lime  in  the  plaster,  and  this  combination  drives  off  all 
the  water  that  was  used  in  mixing  the  plaster.  The 
mixing  water  originally  required  space,  and  this  water, 
being  driven  off,  leaves  the  hardened  plaster  with  mil- 
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lions  of  tiny,  dead  air  cells,  'i'hese  air  cells  are  absorb- 
ers of  sound,  and  when  a  sound  wa\  e  strikes  the  wall, 
a  large  majority  of  it  is  absorbed,  thus  reducing  to  a 
minimum  the  re\erlieration  which  provides  defecti\e 
acoustics  in  a  room  or  auditorium. 

The  dural)ility  of  hydrated  lime  plaster  cannot  be 
(|uestioned  when  one  considers  that  for  years  it  was 
the  only  plastering  material  on  the  market.  Many 
readers  )jrobably  well  remember  the  days  of  construc- 
tion when  no  other  material  was  used  for  plaster  ex- 
cept lump  lime,  sand,  and  hair,  and  these  jobs  are  still 
standing-  to-day  in  an  excellent  state  of  preservation. 
Hydrated  lime  plaster  accomplishes  the  same  fine  re- 
sults that  were  formerly  gained  b_\'  the  use  of  lum]) 
lime.  The  old  disadvantages  of  lump  lime,  such  as 
pitting  and  popjiing,  and  the  expense  and  incon\  enience 
of  'slaking  are  clinnnated  with  the  u^e  of  hj-drated 
lime.  The  material  is  delix  ercd,  on  the  job  all  ready 
for  the  immediate  addition  of  sand  and  water,  and  in 
some  cities  jt  is  mixed  with  the  --and  at  a  mixing  plant 
and  delivered  ready. for  mixing  with  water.  The  cov- 
ering' capacity  of  hydrated  linu"  ])laster  is  the  same  as 
that  of  gyjisum  plaster. 

Stettler's  New  Water  Supply 

A  Small  Town  Installation  Uses  Well  with 
Steam  Driven  Pump  and  Reservoir 

By  H.  Baron' 

OW'IXC;  to  extensions  in  the  water  mains  and  a 
conse(|uent  increase  in  consum])tion  of  water, 
tlu'  town  of  Stettler,  Alta..  last  summer  put 
down  a  second  well,  one  well  having  supplied 
the  needs  of  the  town  until  then.  Tenders  w^ere  let  for 
drilling;  a  6-in.  hole  at  $1.25  per  foot,  and  the  casing 
was  furnished  at  $89  per  100  feet.  The  new  well  is 
located  between  the  power  house  and  the  50,000-galIon 
reservoir,  being'  only  a  few  feet  from  the  latter. 

The  first  water  was  struck  at  al)out  80  feet.  Drill- 
ing- was  continued  through  a  sandy,  blue  clay,  slightly 
more  water  coming-  through  all  the  time.  At  140  feet 
the  How  reached  a  maximum.  At  about  100  feet  a  2-ft. 
vein  of  sandstone  lirexented  the  6-in.  casing  going 
further,  init  drilling  was  continued  to  210  feet,  with  a 
,T-in.  casing. 

Pumping  Equipment 

The  pressure  6i  the  water  was  sufficient  to  force  it 
to  ai)out  55  feet  from  the  surface  of  the  ground.  The 
pump  used  is  of  the  usual  deep-well  type,  with  a  l)arrel 
3-)4-in.  diameter  by  16-in. -stroke,  screwed  to  the  end  ol 
a  4-in.  i)i])e,  and  let  down  100  feet  into  the  well,  w  ith  20 
feet  of  pipe  and  a  strainer  below  it.  The  plunger  is 
connected  with  the  pump-jack  above  ash  rods  and 
screwed  coui)hngs.  This  arrangement  permits  the 
plunger  and  check-\alve  to  be  entirely  withdrawn  for 
repairs  without  the  necessity  of  disturbing  the  pipe. 
The  pump-head  is  so  arranged  that  the  discharge  can 
l)e  forced  directly  into  the  town's  mains  at  a  pressure 
of  60  ijounds  per  square  inch,  should  further  occasion 
require  it,  but  at  present  the  discharge  simply  goes  into 
the  reservoir.  The  jack,  which  is  a  single  geared  af- 
fair, is  belted  to  a  small  \ertical  5-in.  x  6-in.  engine. 
This  e(|uipment  was  considerably  less  costl\  th.m  a 
special  steam-driven  i)um])-head,  costing  only  about 
$70.  It  also  permits  of  a  thorough  test  of  the  c,ipacit\' 
and  endurance  of  the  w  ell  at  small  expense. 

A  chanil)er  7  ft.  scpiare  and  7  ft.  dee]),  hned  w  ilh  .< 
y-in.  brick  wall  and  a  6-in.  concrete  bottom,  was  made 

*  Cliiof  Knsfineoi",  Caiiirose,  Alta. 


round  the  inimp-head,  and  the  roof  of  the  house  above 
has  a  movable  skylight  directly  over  the  well,  so  that 
any  future  work  on  the  well  can  be  easily  carried  <.'•'. 
through  it. 

Good  Quality  Water 

The  well,  \vhich  is  60  feet  from  the  old  one,  does  not 
so  far  seem  to  alTect  it  in  any  way,  and  the  combined 
delivery  from  both  wells  is  from  1,200  to  1,500  gallons 
per  hour.  The  water  seems  to  be  of  excellent  qualitv, 
working  well  in  the  power  house  boilers,  and  it  is 
hoped  that  the  negotiations  now  in  progress  with  the 
C.  P.  and  C.  N.  railways  will  result  in  the  building  of 


Diagrammatic  sl<etch  of  waterworks  arrangements  at  Stettler. 


tanks  at  this  town  for  supplying  their  locomotives  with 
water  from  the  town  wells. 

A  sketch  of  the  pump  house  is  appended. 

The  work  of  installation  was  performed  by  Air.  H. 
Baron,  superintendent  at  Stettler  for  the  past  two 
years,  and  who  has  now  been  appointed  chief  engineer 
for  the  town  of  Camrose. 


Pulverized  Fuel  for  Locomotives 

The  Prairie  Provinces  have  large  reserves  of  coal, 
but  much  of  it  is  unsuitable  for  railway  fuel  on  account 
of  its  liability  to  cause  fires  by  sparks  from  locomo- 
tives. During  recent  years  experiments  have  been 
made  respecting  the  use  of  pulverized  fuel  for  locomo- 
tives. It  has  been  used  for  several  years  in  connection 
with  certain  metallurgical  work  and  found  to  be  of 
great  economic  importance.  The  tests  made  on  loco- 
motives show  that  the  use  of  i)ulverized  coal  is  more 
efficient  than  the  ordinary  method  of  burning  coal, 
and,  in  addition,  does  not  cause  smoke,  cinders,  or 
sparks,  its  use  would  not  only  be  an  economy,  I>ut 
would  add  largelv  to  the  comfort  of  the  passengers. 

The  railway  fuel  problem  in  Central  and  Western 
Canada  is  an  important  one,  and,  considering  the  rapid 
introduction  of  pulverized  fuel  on  railways  in  the 
United  States  and  the  economv  to  be  effected  b\  its 
use,  it  will  be  only  a  short  time  before  such  locomo- 
tives will  be  used  in  Canada. 


Ottawa  Branch  G.S.G.E. 

Tile  ( )ttavva  branch  of  the  Canadian  Societ\'  of  C\\  '\\ 
Engineers  will  hold  their  fourth  luncheon  for  tlie  i^res- 
eiit  \  ear  at  tlie  Chateau  Laurier  on  April  26.  at  12.45 
p.m.  sharp.  C'ol.  1).  Carnegie,  member  and  ordnance 
ad\  isor  of  the  Imjjerial  Munitions  lioard,  will  address 
the  members  on  the  subject,  "The  Manufacture  of 
Munitions  in  C.-mada  as  a  rerm.-tnent  Asset  to  t'.-ina- 
dian  lndustr\-." 
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Recent  Amendments  in  Quebec  Legislation 
Affect  Privileges  of  Builders 

— —  By  Andrew  R.  MacMaster,  K.  C.   ~~  ~" 


Till'.  K>llowiuj;  address  mi  "Kccciil  Anicndniciils 
in    tlic    Civil    Code  (Quebec),  AlTccliiiL;  Uic 
I'rivilej^e  of  lUiilders,  Suppliers  of  Material 
and  Others,"  was  delivered  at  a  luncheou  of 
the  Montreal  Builders'  I''.\clians"e  on  April  12: 

At  the  last  session  of  the  I^ei^islaturc  of  the  Pro- 
vince of  Quebec  some  \ery  important  cliani;es  were 
effected  in  the  privik\i;es  accorded  to  workmen,  su|)- 
pliers  of  materials,  builders,  and  architects,  on  the 
prt)perty  of  which  the  \alue  has  l^een  increased  by 
their  work  or  materials.  1  will  endeavor  to  sketch  the 
new  features  of  the  law  .  wherein  it  differs  or  resem- 
bles the  former  enactnu-nts,  and  what  procedure  must 
now  be  followed  in  order  lo  a\ail  oneself  of  tlie  ad- 
vantatjes  conferred. 

To  devise  a  satisfactor\-  law  of  builders'  privilc;i;e 
is  not  an  easy  task.  There  are  several  interests  w  hich 
may  conflict — that  of  the  workman,  that  of  tlic  su])- 
plier  of  materials,  that  of  the  bmlder,  and  that  of  the 
owner.  The  task  is  rendered  more  difficult  l)v  the 
attitude  of  man\-  i)rincipal  contractors  and  owners, 
who  seem  to  regard  the  registration  of  privilcc^es  not 
merely  as  burdens  placed  on  the  properties  in  which 
they  are  interested,  but  as  in  yery  deed  hostile  acts 
warranting-  immediate  reprisals  hy  way-  of  loss  of  con- 
tract or  otherwise. 

The  supplier  of  materials  and  the  sub-contractor  is 
often  between  the  Scylla  and  CarybdLs — fearful  of  los- 
incf  his  riq-hts  as  a  privilefi^ed  creditor  if  he  does  n(Tt 
rejifister  and  fearful  of  losing;-  at  least  tlic  a'ood-will  of 
the  principal  contractor,  the  architect,  and  the  owner 
if  he  does. 

The  new  law.  as  did  the  old,  a-i\-es  to  the  workman, 
the  supplier  of  materials,  the  builder,  and  the  architect 
a  ri.efht  of  privilesje  oyer  other  creditors  on  the  im- 
moveable, but  only  to  the  extent  to  which  their  work 
and  materials  have  enhanced  its  value. 

New  Law  Changes  Order  of  Precedence 

A  chan.q-e  made  affects  the  order  of  those  entitled  to 
the  priyile.c^e.  Under  the  old  law  the  order  of  ])rcce- 
dence  was  as  follows :  The  laborer,  the  workman,  the 
architect,  the  builder,  the  supplier  of  materials.  Under 
the  new.  the  laborer  and  workman  are  combined,  the 
word  "workmen"  bein.e:  used  to  designate  "the  artisan, 
the  laborer,  and  generally  everyone  who  makes  his  liv- 
ing- by  manual  labor";  next  comes  the  supplier  of  ma- 
terials; next  the  builder,  which  term  includes  l)oth  con- 
tractor and  sub-contractor;  and  last  the  architect. 

The  privilege  of  the  workman  exists  for  arrears  uv) 
to  twenty  day^s,  whether  he  w'as  engaged  by  a  i)ropric- 
tor  putting  up  a  building  for  himself  or  by  a  contrac- 
tor. No  formality  is  necessary  for  tlie  creation  or  jjrc- 
servation  of  this  privilege,  and  its  lasts  until  thirt}- 
davs  after  the  construction  is  ready  fcjr  the  use  for 
which  it  is  intended.  Within  this  thirty  days  the  work- 
man must  sue  his  debtor,  who  will  usually  be  the  con- 
tractor or  a  sub-contractor,  and  he  must  call  the  pro- 
prietor and  the  registrar  into  the  case. 

In  order  to  protect  the  proprietor  against  this  un- 
disclosed hypothec  or  mortgage  on  his  i)ropertv  the  law 
allows  him  to  retain  on  the  cf)ntract  an  amount  suffi- 
cient to  pay  these  privileged  claims,  and  refuses  to  the 


builder  the  right  lo  exact  an\-  payment  on  account  of 
the  contract  i)ricc  l)elV)re  furnishing  to  the  proprietor  a 
statement  of  all  amounts  due  by  him  for  labor  and 
materials. 

New  Law  More  Certain 

The  ])ro\isions  of  the  new  law  differ  somewhat 
w  ideh'  I'roni  the  old.  Under  it  the  workman  did  not 
ha\-e  to  rcgistei-  his  privilege  so  long  as  the  work  was 
being  i)rocecded  with,  but  he  had  to  give  notice  to  the 
proprietor  of  the  fact  that  he  had  not  been  paid  either 
in  writing  or  verl^ally  before  a  witness  when  each  pay- 
da  \  came  round.  Then  within  thirty  days  from  the 
time  the  building  had  l)ecome  ready  for  the  purpose  for 
which  it  was  intended  he  had  to  register  his  claim. 

The  trouble  was  that,  under  the  old  law,  the  work- 
man who  availed  himself  of  his  rights  and  gave  notice 
to  the  proprietor  was  himself  only  too  often  the  recipi- 
ent of  a  notice  to  immediately  cpiit  his  job.  The  new 
law.  in  restricting  and  limiting  the  privilege,  has  made 
it  more  certain. 

The  supplier  of  materials  is  gi\'en  a  privilege  on 
the  building  in  which  the  materials  supplied  to  the 
owner  or  builder  have  been  used  or  for  the  construc- 
tion of  which  they  have  been  specially  prepared. 

The  privilege  is  created  by  the  registration  of  a 
notice  given  to  the  creditor  or  his  representative,  and 
applies  only  to  those  furnished  or  specialh-  prepared, 
but  not  delivered,  for  the  immoveable  in  question.  The 
law  offers  one  striking  novelty.  It  gives  the  supplier 
of  materials  a  privilege  for  the  price  of  materials  spe- 
cially prepared  for  a  building,  although  they  have  not 
been  delivered  on  the  job  or  incorporated  into  the 
building.  The  law  also  grants  to  the  unpaid  supplier 
a  right  to  revendicate.  in  case  of  the  insolvency  of 
owner  or  builder,  the  materials  he  has  supplied,  so  long 
as  thcv  ha^'e  not  been  incorporated  in  the  building. 

Supplier  of  Materials  Has  More  Rights 

The  old  law  merely  directed  the  supplier  to  advise 
the  proprietor  of  the  contracts  made  by  him  for  the 
delivery  of  materials  l^eforc  they  were  delivered,  men- 
tioning their  cost  and  the  immoveable  for  which  they 
were  intended.  Failure  to  gi\-e  this  notice  lost  the  sup- 
plier his  privilege.  The  old  law  further  provided  that, 
in  order  to  meet  the  privileged  claims  of  the  supplier 
of  materials,  the  proprietor  was  entitled  to  retain  on 
the  contract  price  an  amount  equal  to  that  mentioned 
in  the  notices  he  had  received.  The  supplier,  to  retain 
his  privilege,  must  now  sue  his  debtor  within  thirty 
flays  of  the  date  at  which  the  construction  is  ready  for 
the  ))urposc  for  which  it  was  intended.  Under  the  old 
law  the  supplier  had  to  sue  within  three  months  of  the 
giving  of  the  notice  to  the  ])roprietor  il"  he  desired  to 
retain  hi^  i)ri\  ilege.  This  oi'ten  lirought  about  an  ab- 
surd state  of  afl'airs,  in  that  the  delav  for  suit  had  often 
expired  before  the  merchandise  had  been  used  or  even 
l)efore  all  of  it  had  been  deh\  ered. 

In  man\-  cases — i')erhaps  in  niost — the  su])-contrac- 
tor  is  also  a  supplier  of  materials.  Tn  such  e\-ent  he 
■should  conduct  himself  as  such.  gi\  iug  what  notices  ;u'c 
1  e(|  uired. 

In  the  e\ent  of  being  merely  a  sub-contractor,  to 
create  this  privilege  he  must  advise  the  projirietor  of 
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tlie  contract  he  luis  made  with  the  iirincipal  cuntractur, 
and  within  thirty  days  after  tiic  end  of  tiie  work  he 
mnst  register  his  claim  and  j^ive  notice  to  the  proprie- 
tor. He  only  grets  a  privilege  for  the  work  he  does  sub- 
seqnent  to  the  notice  that  he  has  given  the  proprietor  of 
his  contract  with  the  ]M-incii)al  contractor.  In  other 
words,  the  creation'cjf  his  i)ri\  ilege  is  subjected  to  two 
conditions — first,  a  condition  precedent;  the  notice  to 
tile  ])roprietor  of  the  snl:)s'  contract  with  the  principal 
contractor;  second,  a  condition  snbsetpient :  tlie  regi^- 
tration  of  a  statement  of  his  claim  within  the  stated 
delay.  Within  six  months  after  tlie  end  of  the  work  a 
suit  must  be  taken  or  the  privilege  will  become  extinct. 

The  ijroprietor  may  retain,  on  the  contract  price, 
sufificient  to  meet  the  claims  df  t'lc  siib-c< mlractor. 
Under  the  old  law  the  sub-conlractor  wa>  obUged,  in 
order  to  create  his  ])ri\  ilege,  to  ad\  i>e  the  pruprietor  ol 
his  contract  witli  the  princi])al  conti'aclur  within  eight 
days  of  its  signing,  and,  if  he  failed  tn  do,  he  lost  his 
])rivilege.    I  he  new  law  i^  f.nirer  and  less  rigorous. 

The  Builder  and  Architect's  Claim 

The  ljuilder  or  the  architect's  claim  is  created  l)y 
t'.ie  registration  within  thirty  da_\  s  after  the  end  of  the 
work  of  a  statement  of  claim  of  which  notice  is  gi\  en 
to  the  projjrietor  within  the  same  delay. 

Procedure 

As  far  as  the  workmen's  claim  is  concerned,  no  no- 
lice  or  registration  is  necessary,  but  the  workman  must 
take  a  suit  against  the  debtor  within  a  delay  of  thirl}- 
chn'S  after  the  end  of  the  work.  In  this  suit  the  prij- 
l)rietor  and  the  registrar  must  be  brought  in,  llie  pro- 
])rietor  because  hiij  prt)perty  is  sought  to  be  charged, 
the  registrar  so  that  he  can  make  note  of  the  suit  in  his 
books,  and  thus  give  warning  of  the  existence  of  the 
privilege  to  anyone  proposing  to  buy  or  lend  money  on 
the  proi)erty.  In  order  to  obviate  a  multiplicity  of 
suits  for  small  sums,  the  law  i)rovides  that  several 
workmen  may  join  in  (juc  action. 

In  dealing  with  the  i)rocediuH'  inxolved  in  tiiis  de- 
l)artnient  of  law  it  will  be  noted  that  two  basic  require- 
ments are  laid  down — notice  to  the  projM'ietor  of  the 
immoveable  and  registration.  Tlie  notice  to  the  pro- 
prietor is  to  advise  him  of  the  rights  which  are  being 
created  against  his  i)roperty,  the  registration  is  to  ad- 
vise those  desiring  to  deal  with  the  owner  concerning 
the  ])roperty  or  with  the  builder,  of  the  situation. 

h'ollowiiig  out  these  ])rinciples,  we  ha\e  seen  that 
the  sup])lier  of  materials  obtains  his  privilege  oiil}-  upon 
tlie  registration  of  a  notice  which  has  been  given  to 
liie  |)roprietor,  and  api)lies  onl\  to  those  sui)plies  fur- 
nished or  si)ecially  i)re])ared  and  not  delivered,  after 
the  registration  of  sucii  notice.  ' 

The  privilege  so  created  will  become  extinguished 
after  thirty  days  after- the  end  of  the  work,  unless  the 
su|)plier  takes  a  suit  meanwhile,  into  which  he  must 
call  the  ])roprietor  and  the  registrar. 

Sub-Contractor's  Course  of  Action 

The  sulj-coiitractor,  to  create  his  |)ri\  i]ege  niu^t.  as 
we  have  seen  before,  adx  ise  the  pro|)rietor  of  the  con- 
tract he  has  made  with  the  principal  C(Mitractor.  1  be- 
lieve it  would  be  well  t(j  ha\  e  this  notification  to  the 
proprietor  ser\-ed  b\-  a  bailiff,  or,  it  the  mails  are  used, 
sent  certainly  by  registered  letter.  Registration,  in 
the  registry  office,  must  follow  within  thirty  davs  of 
the  end  of  the  work. 

.\n  ;imendmenl  of  article  (  ".(  .  21(J.^  reijeats  some  of 
llic  provisions  ;ilre.'idv  en;icted,  but  con\'enienth'  and 
clearl\-  sets  forth  the  essential  characteristics  of  the 


notice  or  memorial  of  the  creditors'  claim:  (a)  The 
claim  must  be  drafted  in  the  form  of  an  affidavit  of 
the  creditor  or  his  representative  and  sworn  to  before 
a  justice  of  the  peace,  a  commissioner  of  the  superior 
court,  or  a  notary;  (b)  it  must  contain  the  name,  occu- 
pation, and  residence  of  the  creditor,  the  nature  and 
amount  of  the  claim,  and  the  cadastral  number  of  the 
immoveaible  ui)on  which  the  construction  is  being- 
placed. 

I  consider  that  the  folhjwing  practice  will  meet 
fully  the  requirements  of  the  law  and  also  be  found 
convenient : 

That  the  claim  be  prepared  in  triplicate.  That  at 
the  foot  of  the  claim  there  'be  appended  a  notice  to  the 
proprietor,  drawing  his  attention  to  the  claim,  and  a 
further  notice  to  the  registrar,  requiring  its  registra- 
tion. Let  the  claim  and  notice  be  served  on  tlie  pro- 
prietor by  a  bailiff,  and  then  put  before  the  registrar 
both  the  remaining  documents,  asking  him  to  affix  his 
certificate  of  registration  to  both.  Then  file  with  him 
the  document  which  does  not  bear  the  bailiff's  return 
or  affidavit  of  service,  and  retain  the  one  which  does. 
The  privileged  creditor  will  thereupon  have  in  his  pos- 
session a  copy  of  his  claim  bearing  upon  it  satisfactory- 
proof  of  its  having  both  been  served  and  registered. 

Cancellation  of  Privilege 

.\  furth  er  amendment  which  has  been  made,  and 
which  T  believe  will  pro\e  useful,  is  the  following: 

.\fter  the  exijiration  of  six  months  after  the  date  of 
the  registration  of  any  privileged  claim  or  from  that 
date  of  the  end  of  the  work,  which  ever  be  the  latest,  if 
no  action  has  been  taken  to  preserve  it,  any  interested 
party  may  call  upon  the  registrar  to  radiate  the  privi- 
lege by  the  following  procedure: 

'fhe  party  interested  prepares  an  application  to  the 
registrar  demanding  the  cancellation  on  the  ground 
that  the  six  months  from  the  end  of  the  work  or 
the  registration  of  the  claim,  which  ever  be  the  latest, 
has  expired;  this  application  he  supports  by  his  affi- 
davit. Then,  in  order  that  an  opportunity  be  afforded 
to  the  privileged  creditor  to  take  such  steps  as  he  mav 
deem  necessary  to  protect  himself,  this  application 
must  be  served  on  the  privileged  creditor  or  his  repre- 
sentative eight  days  before  it  is  filed  with  the  regis- 
trar. 

If  a  suit  has  been  taken  l,jie  registrar  is  bound  to 
radiate  the  registration  not  only  by  direction  of  a  judg- 
ment, which  might  go  without  saying,  but  also  on  pro- 
duction of  a  certificate  from  the  prothonotar}-  that  the 
action  has  been  discontinued. 


Have  Opened  Office 

Messrs.  Archibald  &  Holmes  have  opened  offices 
at  402  Excelsior  Life  Building,  Toronto,  Ont.,  as  en- 
gineers and  builders  of  reinforced  concrete  and  steel 
structures.  Mr.  Geo.  H.  .\rchibald  has  been  associated 
for  the  past  ten  years  w  ith  the  (  ieo.  11.  .Archibald  Coni- 
l)any,  Limited,  Winnipeg,  Man.  :Mr.  A.  R.  Holmes 
was  secretary-treasurer  and  engineer  of  the  McKinnon 
Ifolmes  Company,  Limited,  of  Sherbrooke,  Que.,  but 
has  recently  sold  out  his  interests  in  that  comp;in\-. 


Paving  Brick  Manufacturers  Meet 

'\'hv  Institute  of  l'a\  iiig  I'.rick  .Manufaclurt'rs  meets 
in  con\entioii  at  St.  Louis,  .\lo.,  on  May  S  and  Sec- 
retary, H.  H.  Macdonald.  KM)  \].  of  L.  \\.  Ibiilding, 
( "kweland,  Ohio. 
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Many  Defects  in  Paving  Contracts  and 

Specifications 

  By  Chas.  A.  Mullen*   


II    i>  (iul\    lU-ccssaiN    In  limk  ;il   the  cuiilracl  and 
spccilicatitiii    forms    in    use   by    our    many  oily, 
(.■oiiiity.  state  and  ])iovincial  road  departments  to 
realize  tliat  the  importance  of  tliis  subject  eitlier 
has  not  been  fully  i^rasped,  or.  if  understood,  has  been 
sadly  iiejilected. 

The  Relations  Between  Contractor  and  Engineer 

The  relatii>ns  bet\\  een  ibe  mad  department  and 
the  paviny  contraelnr  are  im  different  than  tliose  ex- 
i>tin!4:  between  an\  other  buyer  and  seller.  'Their  in- 
terests are  diametriealK  ojjposed.  The  main  reason 
a  contractor  builds  a  road  is  for  the  i)rofit  there  is  in 
it.  With  him,  use' is  a  secondary  matter,  in  which, 
if  he  is  ill  the  better  class  of  his  calling,  he  is  mildly 
interested.  Where  road  paving  is  done  on  a  strictly 
competitive  basis,  no  matter  how  high  a  contractor's 
ideals  may  be.  or  how  much  secondary  pleasure  he 
might  be  able  to  get  out  of  doing  a  good  piece  of  work, 
the  least  that  the  r^ad  department  can  be  induced  to 
accept  is  the  most  that  any  contractor  can  afford  to 
give.  After  all,  the  standard  oi  road  construction  in 
any  conimunity  is  iu)t  so  much  the  letter  of  the  con- 
tract as  the  interpretation  of  it  that  the  road  authori- 
ties are  accustomed  to  permit  in  actual  practice.  A 
well  drawn  contract  and  specification  is  a  prime  neces- 
sity, of  course  ;  but  with  it,  competent  supervisioji  and 
careful  inspection  are'  also  indispensable  to  good 
results. 

Xttthing  in  this  is  intended  in  any  way  as  an  as- 
persion upon  contractors.  They  are  quite  as  human 
as  other  people,  and  equally  governed  by  their  prac- 
tical necessities.  In  justice  to  them  and  to  the  public 
alike,  a  Letter  understanding  between  the  contractor 
and  the  road  de])artment  is  essential  if  we  are  to  get 
the  best  results  obtainable  through  the  contract  sys- 
tem. Fully  realizing  that  the  basis  of  the  contractors' 
relations  to  the  road  departments  is  the  contract  they 
sign  and  the  specification  for  the  work  that  accom- 
panies it,  any  forward  step  looking  to  the  improve- 
ment of  these  documents  by  making  them  more  prac- 
tical and  definite  will  meet  with  very  general  sup- 
l)ort  from  at  least  the  better  element  in  the  road  build- 
ing fraternity. 

Contract  an  Agreement  Between  Equal  Parties 

In  the  first  place,  the  contract  should  be  in  the 
nature  of  an  agreement  between  equals  ;  one  of  whom 
is  ready  and  willing  to  deliver  the  goods  specified  ;  the 
other,  ready  and  willing  to  pay  the  price  stipulated. 
Many,  in  fact,  most  of  the  paving  contracts,  more  near- 
ly resemble  a  master-and-slave  contract.  Now  such 
a  condition  of  affairs  is  obviously  not  conducive  to 
the  best  results  in  road  building.  White  it  is  true  that 
the  interests  of  the  contractor  and  the  interests  re- 
presented by  the  engineer  are  opposed  in  the  major 
premise,  there  is  no  reason  why  both  parties  should 
not  candidly  recognize  this  fact,  and  then  go  ahead, 
with  the  least  friction  possible,  to  the  building  of  a 

'  Director  of  PavinK  Dept.,  Milton  Hersey  Co.  Limited,  before  Canadian 
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good  road.  One  of  the  prime  necessities  of  team  work 
between  engineer  and  contractor  is  that  each  thor- 
oughly understand  and  respect  the  rights  of  the  other. 
.\s  a  basis  for  this,  there  must  be  the  well  drawn  and  ' 
easily  understood  contract  and  specification  in  which 
what  each  party  has  agreed  to  do  is  clearly  stated. 

The  Contract  Fair;  the  Specifications  Clear 

In  many  contracts,  it  is  stated  that  certain  things 
nuist  be  done  when  the  engineer  has  no  intention  at 
all  of  demanding  them,  and  other  things  are  expressly 
prohibited  that  in  practice  the  engineer  will  quite 
])ro])crh"  jjermit.    Such  a  contract  is  not  fair  to  the 
C( mtr.iclor.    What  is  necessai-y  should  be  stated;  what  ( 
is  not  necessary  should  be  omitted.    The  requirement  ! 
for  planking  a  concrete  foimdation  to  haul  upon  it  I 
after  it  has  been  down  seven  days  is  such  an  instance. 
Few  engineers  enforce  this  clause;  and  if  one  did,  I  ' 
should  be  very^  suspicious  of  the  quality  of  his  con- 
Crete. 

In  drawing  the  specification,  the  rule  should  be :  A  i 
reason  for  everything,  and  everything  in  its  place. 
Can  engineers  much  longer  go  on  specifying  things 
that  they  do  not  understand?  The  unfortunate  atti- 
tude of  many  public  bodies  in  thinking  that,  because 
they  have  hired  a  man  who  is  a  graduate  engineer,  he 
should  be  able  to  solve  every  problem  submitted  to 
him  without  special  assistance,  is  the  cause  of  more  .  ■ 
poorly  drawn  specifications  than  anything  else.  _  I 
have  sometimes  noticed  that  the  smaller  the  salary  an 
engineer  receives,  the  more  he  is  expected  to  know. 

Engineer  to  Guarantee ;  Not  the  Contractor 

As  paving  engineers,  why  do  we  ask  a  contractor 
to  guarantee  the  Avork  that  we  design,  direct  and  in- 
spect? W'e  tell  the  contractor  what  to  do,  how  to  do 
it,  and  when.  If  the  pavement  goes  wrong — barring 
absolute  fraud,  of  course — why  should  the  contractor 
pay  the  penalty?  Fair  play  demands  that  the  engi- 
neer guarantee  his  own  road.  I  do  not  mean  to  actu- 
ally suggest  that  he  be  asked  to  give  bond  and  make 
good  the  loss,  but  that  the  contractor  should  not  be 
required  to  make  good  a  failure  if  it  is  in  no  way  his 
fault.  The  engineer's  reputation  should  suffer ;  not 
the  contractor's  pocket,  and  through  him,  the  public's. 
If  this  rule  held  true,  engineers  would  be  much 'more 
careful  in  the  paving  work  that  they  specified  and  con- 
structed. 

The  practice  of  requiring  a  five  or  ten  year  guar- 
antee on  paving  work  has  done  much  hai'm  in  the  past, 
and  will  probably  live .  enough  longer  to  do  more 
harm  in  the  future.    It  has  been  the  excuse  offered  by 
innumerable  city  officials  for  not  bothering  about  good  j 
inspection  and  careful  testing  of  materials  ;  and  it  has 
been  productive  of  more  expensive  law  suits  between  1 
city  and  county  governments  and  contractors  than  j 
any  other  one  item. 

Testing  and  Inspection  a  Sound  Invdstment 

If  the  money  i)aid  for  guarantees  to  contractors, 
and,  through  them,  to  the  Ix'nding  com])anies,  should 
l)e  ])ut  into  the  actual  road  work  in  the  form  of  care- 
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ful  testing  and  inspection,  the  yield  from  the  invest- 
ment would  on  the  whole  be  much  greater  and  far 
more  satisfying.  Why  be  content  with  the  five-year 
guarantee  of  a  pavement  on  a  street  where  that  type 
of  pavement  should  last  twenty-five  years ;  and  on 
heavy  traffic  roads  and  streets,  why  force  the  con- 
tractor into  the  position  of  a  gambler?  Now  it  some- 
times happens  that  good  construction  of  some  type 
costs  no  more  than  the  poor  constructions  that  arc 
permitted  where  there  is  not  sufficient  inspection  and 
testing  and  no  one  in  consultation  who  is  possessed 
of  the  special  knowledge  recpiired  to  differentiate. 
Testing  alone  is  not  sufficient.    Many  can  make 


the  bare  tests  more  or  less  well  who  do  not  recognize 
the  significance  of  the  results  after  they  have  got  them, 
and  who  do  not  know  how  to  go  about  correcting  the 
defects  indicated  by  the  tests.  To  be  of  certain  value, 
the  scientific  work  should  begin  with  a  study  of  the 
sources  of  supply  of  the  materials,  the  costs  of  se- 
curing them,  their  ])roper  selection  and  combination 
regulated  by  field  tests,  and  the  final  laboratorv  an- 
alyzing and  testing  of  the  finished  product  as  a  check 
upon  the  practical  work  tliat  has  been  done  in  the  field. 
Only  iji  this  way  can  a  road  department  be  certain 
that  it  is  ncit  scjuandering  the  public  funds  in  under- 
grade work. 


Road  Planning  More  Important  Than 

Construction 


By  Thos  Adams* 


THE  direct  and  indirect  loss  due  to  bad  i)lanning 
of  roads  can  be,  iind  probably  is,  much  greater 
than  that  w  hich  m;iy  I)c  due  to  unscientific  con- 
structicm.  Bad  planning  of  a  highway  system 
has  the  efifect  of  increasing  costs  due  to  haulage  up 
steep  grades  and  over  greater  length  than  is  necessary, 
it  causes  roads  to  be  laid  over  hills  and  acrtjss  mus- 
kegs, creating  difficulties  in  connection  with  land  de- 
velopment and  drainage  of  the  worst  kinc,!.  It  has  the 
effect  of  scattering  the  population,  so  that  the  amount 
of  road  surface  to  be  made  is  entirely  out  of  propor- 
tion to'  that  which  can  be  paid  for  out  of  any  reason- 
able tax  on  the  people  or  on  the  land  served  by  the 
roads.  For  the  latter  reason  it  causes  local  authori- 
ties to  leave  roads  unmade  or  to  accept  the  most  ])rinii- 
tive  forms  of  construction. 

Waste  in  Road  Space 

Roads  should  be  designed  by  engineers  to  save 
waste  in  road  space  as  well  as  in  road  construction. 
Above  all  else  our  highway  policy  should  be  designed 
to  secure  the  prmciple  of  the  ma.xinium  of  convenience 
at  the  minimum  of  expenditure,  'ilie  real  trouble  is 
not  the  want  of  public  spirit,  l)ut  sim])ly  the  want  of 
the  available  cash  to  construct  roads  according  to  our 
expensive  and  wasteful  system  of  planning  them.  As 
a  matter  of  fact,  we  do  not  plan  them  ;  we  fit  them  in 
somehow  into  a  system  of  rectangular  sub-division.s — 
either  along  the  concession  line  or  on  a  five  i)er  cent, 
basis,  which  is  little  better.  We  should  learn  to  plan 
our  roads  for  a  purpose.  Primarily,  they  are  for  the 
l)ur])oses  of  jjroviding  access  to  property,  means  of  de- 
veloping land,  and  means  of  connnnnication  for  car- 
rying cjn  our  industries. 

Our  roads  in  Canada  are  of  too  great  a  length,  too 
great  a  width,  and  there  are  too  many  of  them  in  pro- 
l)ortion  to  the  tax-paying  capacity  of  the  i)eo])le,  out- 
side of  the  most  thickly  i)o|)ulatcd  parts  of  the  countr}-. 

Fifty- Year  Bonds  for  a  Ten-Year  Road  Unwise 

riu'  onl\'  s<iund  ])rinciplc  in  financing  road  im- 
l>rovements  is  to  pay  for  all  construction  o\i'!-  the 
period  during  which  it  lasts,  and  onl}-  to  borrow  nionc} 
for  any  longer  period,  say  u])  to  fifty  years,  in  respect 
of  such  portion  of  the  work  as  is  i)ernianent.    This  per- 
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manent  ])ortion  consists  of  the  matters  which  may  Ijc 
described  as  incidental  to  the  planning  of  the  roads, 
such  as  im])roving  llie  grades  by  excavatinu  and  fill- 
ing, ac(|uiring  a  C(jmprchensive  survey  of  every  part 
of  a  road  system  before  large  expenditure  is  incurred. 

The  rectangular  layout  of  land,  in  Canada,  is  en- 
tirely meaningless  from  any  other  purpose  than  that 
of  securing  acciu'ate  nieasttrement  of  the  land,  for 
which  puriK)se  it  is  well  adapted.  Human  necessity, 
the  traftic  recjnirements  of  the  whole  population  and 
the  relative  cost  of  development  to  the  value  of  the 
land  and  other  property  developed,  should  be  the  guid- 
ing principle  in  laying  out  a  system  of  roads  and 
streets.  Considering  the  eno'rmotis  expenditures  re- 
(|uired  to  be  incurred  to  improve  roads,  their  econ- 
omic and  social  value,  the  importance  of  directness 
of  route,  the  danger  and  inconvenience  of  sharp  curves 
and  the  advantage  of  easy  grades,  it  is  extraordinary 
that  our  stereotyped  rectangular  system  pays  no  re- 
spect to  either  of  these  questions,  except  insofar  as  it 
does  so  by  accident. 

Well  Planned  Roads  Have  Practical  Value 

iJadly  located  and  badly  laid  roads  are  a  constant 
»tax  on  any  coninitniity.  We  all  recognize  that  well 
jilanned  and  well  made  roads  would  help  io  btiild  u]) 
manufacturing  industries,  cheapen  ])roduction  and  re- 
duce the  co>t  I  if  living  by  bringing  the  farmer  nearer 
the  consumer.  1  ncidi'nlally  it  would  make  it  easier 
f(_)r  the  motorist  to  get  aljout  the  country,  but  he  is 
onl_\-  a  secondar}'  consideration.  Clood  roads  would 
also  attract  settlers  to  areas  that  must  remain  un- 
settled without  them.  But  in  order  to  get  good  roads 
w  ithin  the  paying  capacity  of  th(>  ])eoi)lc  w  e  will  ha\  e 
to  ])e  less  extravagant  in  regard  to  the  widtli  of  all 
secondary  rcjads :  and  in  order  to  be  more  liberal  in 
regard  to  width  of  the  main  thoroughfares  we  will 
have  to  be  less  wasteful  in  regard  to  second  and  third 
class  roads  and  streets.  We  sim])ly  cannot  raise  the 
money  to  make  our  present  road  and  street  system 
efficient,  and  the  C)()  ft.  minimum  in  this  province  is 
an  economic  absurdity.  When  we  lay  out  roads  we 
should  do  so  on  a  i)ractical  basis. 

Land  Put  to  Best  Use 

Roads  shiiuld  be  i)lanne(l,  designed  and  construct- 
ed, as  a  rule,  to  suit  the  particular  form  of  land  de- 
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vclopuu'iit  to  l)c  srr\i.'il  l>y  tlu-m,  llu'v  slunild  he 
ma«k'  witli  rciiaixl  to  tlu-  hcsl  use  to  which  the 
lami  can  bo  put.  Provincial  aid  slioiild  he  conlincd  to 
iinpro\  iiij;  the  priiiciital  Hues  of  couinuuiicalion.  The 
svsteni  of  phiuuiuy  hii^lnvaNs  in  eouutr\-  (hstricls  de- 
teriuines  the  street  system  of  the  city;  hul  we  do  not 
attempt  to  ilesisiiiiui;-  the  one  to  consiiU'r  its  effect  on 
the  other. 

Prosperity  Depends  on  Road  Planning 

I'ntil  we  liave  a  properly  planned  s}stcni  of  high- 
ways adaptcil  for  all  ])nrposes,  and  economically  somul. 
wc  will  not  he  al)le  to  deal  effectiNcly  with  had  land 
"(levclopnient  in  town  and  country,  and  w  e  will  only  be 
able  to  go  on  dealing  w  ith  the  impro\  ement  of  roads 
in  a  sporadic  and"  haphazard  manner  —t;ood  enough  in 
its  way  anil  a  satisfactory  advance  on  the  past,  hut 
far  short  of  the  ideal  which  we  should  seek  to  attain, 
and  costly  and  wastefid  in  the  extreme.  It  is  uiore 
correct  t».>  say  that  rural  prosperity^  and  increased  pro- 
duction depend  on  a  >ound  economic  system  of  road 
plaiming  than  to  say  that  those  things  depend  on  good 
ri>a(l  construction,  for  the  simple  reason  that  good 
rr.ad  construction  can  onlv  l)e  widely  applied  if  wc 
alter  our  system  of  planning. 


Excess  Water  Injurious  to 
Concrete 


E.\L  ESS  water  has  a  very  injurious  effect  in 
the  nianufactm-e  of  concrete  and  the  greatest 
improvement  that  can  l)e  made  in  ])resent 
methods  will  come  from  a  better  ajjpreciation 
of  the  dangers  resulting  from  a  loo  wet  mix.  in  the 
"C"oncretc  Highway  Magazine,"  published  hy  the 
I'ortland  Cement  Association,  I'rof.  Duff  A.  Abrams 
outlines  the  evils  of  excess  w-ater  and  suggests  the 
remedy.    His  article  follow^s  : — 

Experience  has  indicated  about  what  proportion  of 
cement  and  aggregate  must  be  used  to  give  concrete 
of  the  necessary  resistance  for  a  given  purpose,  but 
little  attention  has  been  given  to  the  inter-relation  of 
the  efifects  of  varying  quantities  of  water  on  the  re- 
sistance of  the  concrete. 

A  thorough  investigation  of  this  subject  is  in  pro- 
gress at  the  Structural  Materials  Research  Labora- 
tory, Lewis  Institute,  Chicago.  These  tests  have  shown 
the -following  relations  to  obtain: 

1.  With  a  certain  aggregate  of  the  same  grading 
and  sufficient  water  to  produce  a  concrete  of  a  given 
plasticity,  the  strength  of  the  concrete,  within  the 
usual  range  of  mixes,  is  proportional  to  the  quantity 
of  cement  in  a  unit  volume  of  concrete. 

2.  With  a  given  aggregate  and  the  same  ([uantity 
of  cement,  the  strength  of  the  concrete  is  a  maximum 
with  the  smallest  quantity  of  water  which  can  be 
used  to  produce  a  plastic  mix ;  any  increase  in  the 
quantity  of  water  is  accompanied  by  a  very  rapid  fall- 
ing off  in  the  strength  of  the  concrete. 

3.  With  a  given  aggregate  mixture,  the  same  cpian- 
tity  of  cement,  and  sufificient  water  to  produce  a  con- 
crete of  definite  jjlasticity,  (a)  the  strength  of  the  con- 
crete increases  with  the  "coarseness"  of  the  aggreg- 
gate  up  to  a  certain  limit ;  (b )  this  limit  of  "coarse- 
ness" is  higher  for  a  larger  quantity  of  cement  and 
lower  for  a  smaller  cpiantity  of  cement;  (c)  the  limit 


of  "coarseness"  of  the  aggregate  which  it  is  feasible 
to  use  varies  slightly  with  the  character  of  the  ma- 
terial, being  somewhat  lower  for  a  mixture  of  sand 
and  crushed  stone  than  for  sand  and  well-rounded 
])ebbles,  and  lower  still  for  mixtures  in  which  crushed 
stone  or  similar  material  is  used  as  fine  aggregate. 

4.  For  given  proportions  of  cement  and  aggregate 
the  (|uantity  of  water  required  for  a  definite  plasticity 
depends  largely  on  the  grading  of  the  aggregate  and 
to  only  a  minor  degree  on  the  character  of  the  .ma- 
terial, shape  of  particles,  etc. 

5.  I'"or  a  given  aggregate,  the  quantity  of  water 
re(|uired  to  give  concrete  of  the  same  relative  plas- 
ticity is  directly  proportional  to  the  quantity  of  cement. 

Too  Much  Water  Used 

If  we  assume  that  concrete  materials  of  suitable 
character  arc  at  hand,  and  that  mixing  and  other  de- 
tails are  properly  cared  for,  the  engineer  generally  has 
the  following  alternati\  es  f(jr  improving  the  quality  of 
the  concrete : 

(a)  More  cement. 

(b)  Coarser  aggregate  (within  certain  limits). 

(c)  Less  water  (limited  by  the  necessity^  of  pro- 
ducing a  plastic  mix). 

Economy  dictates  the  use  of  the  smallest  quantity^ 


I 
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• 

Wnter  Used-  Percent  of  Ouontity  Gii/iny  /iaumum Strength. 
Strength  is  affected  by  amount  of  water 

of  cement  which  w'ill  produce  concrete  of  the  desired 
resistance.  The  tendency  has  been  during  recent  V'ears 
to  use  entirely  too  much  water ;  in  many  instances 
the  water  used  is  50  to  100  per  cent,  in  excess  of  the 
quantity  which  gives  the  highest  strength,  resulting 
in  concrete  of  not  more  than  25  to  50  per  cent,  the 
strength  that  should  ha\e  been  obtained  with  the 
same  cement  and  aggregate  and  a  proper  cj^uautity^ 
of  water.  While  some  sacrifice  in  strength  is  gen- 
erally necessary  in  order  to  secure  concrete  which 
may  be  handled  and  placed  at  low  cost,  it  is  absurd  to 
sacrifice  50  to  75  per  cent,  of  the  strength  wdiich  is 
practically  available  in  this  way.  While  the  injuri- 
ous efifect  of  excess  water  in  concrete  has  been  given 
little  attention,  a  great  deal  of  emphasis  has  been 
placed  on  the  benefits  to  be  derived  from  the  use  of 
coarse,  well-graded  aggregate. 

The  experimental  work  referred  to  above  has  al- 
ready thrown  much  new  light  on  the  subject.  We  are 
forced  to  the  conclusion  that  the  chief  advantages  of 
well-graded  and  coarse  aggregate  as  compared  wath 
poorly-graded  aggregate  comes  from  the  fact  that 
the  concrete  can  be  ntixed  to  a  w^orkable  plasticity 
with  less  water,  and  not  to  any^  inherent  difference  in 
the  behavior  of  aggregate  of  dilYercnt  sizes.  In  other 
words,  while  coarse,  well-graded  aggregate  is  highly 
desirable,  little  or  nothing  is  gjiiued  bv  using  aggre- 
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gates  of  the  highest  grade  unless  we  take  advantage 
of  the  fact  that  it  can  be  mixed  vvitli  correspondingly 
less  water.  This  makes  it  apparent  that  many  of  the 
shortcomings  of  concrete  made  of  fine  or  poorly- 
graded  aggregate  should  be  charged  to  the  additional 
water  recjuired  to  mix  the  concrete. 

Limit  to  Quantity  of  Water 

It  is  as  important  that  an  upper  limit  be  placed 
on  the  cjuantity  of  water  as  it  is  that  a  lower  limit  be 
placed  on  the  quantity  of  cement  in  the  batch.  It 
would  be  just  as  consistent  to  specify  the  quantity  of 
aggregate  and  water  and  leave  the  proportioning  of 
the  cement  to  the  judgment  of  the  mixer  foreman,  as 
to  specify  the  quantity  of  cement  and  aggregate  and 
leave  the  proportioning  of  the  water  to  the  mixer  gang. 
Exactly  the  same  effect  is  i)roduced  by  the  use  of  an 
excess  of  water  as  by  a  deficiency  in  cement ;  and  it 
is  more  important  now  that  special  attention  be  given 
to  the  water  in  concrete,  since  the  present  methods 
give  reasonable  assurance  that  the  proper  cjuautity  of 
concrete  is  used. 

All  the  benefits  which  may  arise  from  using  good 
cement,  coarse,  well-graded  aggregates,  thoroughly 
mixing  the  concrete,  etc.,  are  completely  nullified  if 
an  excess  of  water  is  used  in  the  mix. 

The  diagram  summarizes  the  results  of  com]jres- 
sion  tests  on  6  x  12-in.  concrete  cylinders  made  in 
mixes  ranging  from  one  l)arl  ct-ment  and  nine  i)arls 
aggregate  to  one  ])art  cement  and  two  ])arts  aggregate 
by  vohmie.  These  mixes  rei)resent  concretes  ol  all 
(|ualities  from  the  leanest  to  the  richest  which  are  gen- 
erally used  for  any  purpose.  The  aggregate  consisted 
of  a  lui.xture  of  sand  and  i)el)l)les  graded  in  size  from 
the  linest  particles  up  to  lj4  inch;  exactly  the  same 
grading  was  used  in  all  cases. 

Tlu'se  tests  show  that  the  efi'ecl  of  jiroportional 
changes  in  the  mixing  water  is  approximately  the  same 
for  all  mixes  of  concrete;  consequently  a  composite 
cur\  e  has  been  drawn  to  show  the  average  effect.  The 
vertical  distances  represent  the  relative  strength  of 
concrete,  expressed  as  a  per  cent,  of  the  maximum 
which  can  be  secured  from  a  given  amount  of  cement 
and  the  same  ag'gregates.  The  horizontal  distances  in- 
dicate the  relative  quantity  of  water  used  in  the  mix, 
considering  the  amount  wdiich  gi\es  the  maximum 
strength  as  100  per  cent. 

'Idle  amount  of  water  which  gives  the  maximum 
strength  in  concrete  produces  a  mix  which  is  too  stiff 
for  most  i)urposes.  In  plants  where  such  products  as 
building  units,  drain  tile,  sewer  pi])e,  etc.,  are  manu- 
factured it  is  desirable  to  use  a  mix  even  drier  than 
that  which  gives  the  maximum  strength,  'idie  molds 
can  thus  be  removed  within  a  short  time;  this  would 
be  impossible  if  a  wetter  and  more  plastic  mix  were 
use"d. 

It  will  be  noted  that  the  concrete  strength  increases 
ra|)idlv  with  the  (piantity  of  water  over  the  rangj^  indi- 
cated bv  .\-i'>  iiu  the  diagram,  \^'ith  any  furtlier  in- 
crease in  the  amount  of  water  there  is  a  rai)id  falling 
off  iu  strength,  as  indicated  by  the  curxe  IJCDEF. 
With  an  amount  of  water  about  double  that  re(|uired 
for  highest  strength,  the  concrete  has  only  about  20 
l)er  cent,  of  the  maximum  strength. 

The  exact  amount  of  water  corresponding  to  IIk' 
maximum  strength  of  coiu-rete  will  \ary  v\itli  tlie 
method  of  handling  and  ])lacing  the  concrete.  .\nv 
method  which  involves  puddling.  tami)ing,  rolling,  or 
vibration,  or  the  exertion  of  pressure  in  any  manner, 
will  ha\e  a  tendency  to  increase  the  strength  of  the 


concrete,  regardless  of  the  aiuount  of  water  used. 
However,  it  is  probable  that  the  eft'ect  produced  l)y 
these  methods  will  be  more  pronounced  in  the  con- 
sistencies in  the  vicinity  of  the  maximum  strength. 

"In  mixing  concrete  use  the  least  quantity  of  water 
that  will  produce  a  workable  uiix,  then  give  the  con- 
crete as  much  water  as  possible  after  it  has  begun 
to  harden,"  is  the  only  safe  rule  to  follow.  The  amount 
of  water  which  should  be  used  with  given  materials 
cannot  always  be  determined  in  advance  ;  it  will  also 
vary  with  the  nature  and  size  of  the  work.  However, 
every  eft"ort  should  be  made  to  kee])  the  water  con- 
tent of  the  concrete  at  a  minimum.  It  is  not  feasible 
to  use  the  quantity  of  water  corresponding  to  the 
highest  possilole  strength  of  concrete  (a  similar  state- 
ment may  be  made  with  reference  to  the  "coarseness" 
of  the  aggregate),  yet  this  difference  should  be  re- 
duced to  a  minimum  by  using  the  smallest  practicable 
amount  of  water. 

The  abuse  of  the  w'ater  element  in  concrete  has 
come  about  solely  from  the  fact  that  it  is  cheaj),  and 
frequently  facilitates  handling  and  placing.  IMuch  of 
the  concrete  which  is  being  made  at  the  present  time 
could  be  greatly  improved,  at  no  additional  cost,  if  the 
owner  were  compelled  to  pay,  say,  ^  to  1  cent  per 
galloir  for  all  Avater  going  into  the  mixer.  In  many 
respects  it  is  unfortunate  that  water  is  not  an  essential 
clement  in  the  cost  of  concrete. 

Probably  the  greatest  improvement  \vhich  can  be 
made  in  our  present  methods  of  maiuifacturing  con- 
crete will  come  fronr  a  better  understanding  of  the 
very  injurious  eft'ect  of  excess  water  and  a  saner  prac- 
tice in  proportioning  this  important  element  of  the 
mix. 


Ultra  Violet  Rays  for  Water 
Purification 

THE  employment  of  ultra  violet  rays,  at  the  pre- 
sent time,  is  receiving  considerable  application 
in  furnishing  treated  water  for  drinking  pur- 
j)oses,  in  bottling  works,  in  the  sanitation  of 
swimming  pools  and  for  the  use  of  ariuies  in  the  field. 
In  I'rance  the  inethod  is  said  to  be  successfully  applied 
to  the  treatment  of  municipal  Avater  supplies.  Tests 
of  ultra  violet  ray  apparatus  were  conducted  reccnll}- 
by  Mr.  R.  R.  Spencer,  Assistant  Surgeon,  U.  S.  Pub- 
lic Health  .Service,  Chicago.  The  results  of  these  tests 
were  given  by  Mr.  Spencer  in  a  i)aper  ])resented  at  the 
annual  meeting  of  the  Illinois  vSection  of  the  American 
Water  Works  Association,  from  which  the  matter  that 
follows  is  taken : 

.\  gravity  and  a  pressure  type  ol  uiercur_\-  \  apor  arc 
lam|)  api)aratus  were  tested.  In  the  gravit}-  t}pe  the 
lami)  is  suspended  in  a  bafiRed  treatment  chamber  a 
few  inches  above  the  surface  of  the  water,  wdiich  in 
a  thin  film  is  exposed  twice  dui  ing  its  passage  b\-  the 
lam]).  This  type  is  operated  at  110  volts  and  has  a 
rated  capacity  oi  120  gallons  per  hour. 

'idle  pressure  type  consists  of  a  cast  iron  e\lin- 
drical  shell  with  a  (piartz  tube  through  its  axis  and 
containing  an  arrangement  of  bafiled  ])lates  for  the 
same  jiurpose  as  those  in  the  gra\  ity  type.  The  lamp 
is  inserted  within  the  axial  (|uartz  tube.  .\  220-volt 
lamp  is  re(|uiri'd  to  i)ro(hu-e  ,i  sui'ticient  amomit  of 
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ultra  violet  rays  for  trcatini^-  750  jiallons  (^f  waUr  per 
lunir,  the  rated  capacity. 

Csually  a  HuctiuitiiMJ  in  \oltavio  nl"  10  per  cent,  or 
over  is  sutVicieut  to  extinguish  the  lis;lU.  To  prevent 
the  passa>je  of  untreated  water,  each  ajjparatus  is 
pro\  itled  with  an  automatic  electrical  arrangement  con- 
trollinij'  valves  which  will  prevent  the  t\^)\v  of  water 
until  the  temperature  d'  tlie  lamp  has  risen  sufliciently 
to  produce  an  abundance  of  ultra  \  iolet  rays  and  which 
will  cut  it  off  when  for  any  reast)n  the  lit^ht  j;oes  out. 

h'ach  api)aratus  was  i>perated  in  connection  with 
a  rapid  sand  pressure  filter  wliicli  clarified  the  water 
just  before  it  entered  the  li,i;lu  chamber.  It  was  at 
this  point  that  all  the  raw  water  cimtrnl  samples  were 
taken.  ln  c)rder  to  arlilicially  eimtaminate  the  water 
the  alum  shunt-feed  box  on  the  lilter  was  kept  filled 
with  rich  broth  cultures  of  H.  coli  and  t)ther  bacteria. 
Hy  this  means  enormous  (piantities  of  all  kinds  of  or- 
ijanisnis  could  be  fed  to  the  iilter,  which  allowed  nearly 
all  to  pass  through  to  the  ultra  violet  ray  apparatus 
after  the  sand  bed  had  once  become  thoroughly  sat- 
urated with  them.  The  raw  water  contained  many 
more  times  B.  coli  than  one  ever  finds  in  the  worst 
drinking^  water. 

The  vast  majority  of  all  samples  were  collected 
while  the  apparatus  was  beini;  ()i)erated  in  excess  of 
its  rated  capacity. 

Small  Gravity  Type  Apparatus 

(Cai)acity,  120  gal.  per  hour) 
The  following  table  includes  a  total  of  142  samples, 
taken  on  17  different  days  during  a  period  of  two 
months : 

Average  total 

No.  and  kind  count  per  cc.  on  Average  iiunibei"  of 

of  sample  Agar  at  ."'.T  degs.   C.  B.  coli 

.-!:;  raw  water  29,400  3,250  in  1  cc. 

]"»  treated  water  12  1  B.  coH  in  15  cc. 

■Sfi  of  100  treated  samples  gave  0    B.  coli  in  Tin  cc. 
10  of  100  treated  samples  gave  1    B.  coli  in  50  cc 
2  of  IflO  treated  samples  gave  2    B.  coli  in  50  cc 
2  of  100  treated  samples  gave  .S    B.  coli  in  50  cc 
1  of  100  treated  samples  gave  4    B.  coli  in  50  cc 
1  of  100  treated  samples  gave  5    B.  coli  in  .50  cc 
*7  of  IfK)  treated  samples  gave  .50  E.  coli  in  50  cc 
"Tlie  last  seven  samples  showing  50  B.  coli  in  50  cc  were  taken 
after  the  machine  had  been  idle  for  one  month  and  llic  raw  water  con- 
trols at  the  .same  time  had  at  least  100,000  B.  coli  per  cc.  and  a  total 
count  of  150,000.     If  these  seven  samples  are  eliminated  in  figuring  the 
average  number  of   B.   coli   in   the  treated   water,   there  would  be  only 
one  it.  coli  in  175  cc.  instead  of  one  in  15.  cc.  as  shown  in  the  table. 

Large  Pressure  Type  Apparatus 

(Capacity,  750  gal.  per  hour) 
The  following  table  includes  a  total  of  330  samples, 
taken  on  29  different  days  during  a  period  of  two 
months : 


No.  and  kind 

of  sample. 
4.S  raw  water 
2.'<2  treated  water 
211  of  2.S2 
r,l  of  2.S2 
21  of  '2S2 
14  of  2K2 
n  of  2.S2 
2  of  2.S2 


Average  total 
count  per  cc  on 
Agar  at  ti7  degs.  C 
.''.,900 


treated  samples  gave  0 

treated  samples  gave  1 

treated  samples  gave  2 

treated  samples  gave 


'\vciage  number  of 
B.  coli 
2,630  in  1  cc. 
1  B.  coli  in  103  cc 
B.  coli  in  50  cc 
B.  coli  in  .50  cc 
B.  coli  in  .50  cc. 
B.  coli  in  .50  cc 


treated  samples  gave  4  B.  coli  in  .50  cc 
treated  samples  gave  5  B.  coli  in  .50  cc. 


The  bacteriological  tests  were  performed,  with 
slight  exception,  in  accordance  with  the  Standard 
Methods  of  Water  Analysis  of  the  American  Public 
Health  Association.  The  fermentation  of  lactose  bfoth 
and  the  characteristic  appearance  of  Kndo  was  con- 
sidered sufficient  identification  of  B.  coli. 

.\  total  of  .391  treated  samples  were  tested.  Of 
these  53,  or  13.5  per  cent,  did  not  come  within  the 
U.  S.  Treasury  Department  standard  of  permissible  im- 
purity, which  requires  that  not  more  than  one  of  five 
10  cc.  y^ortion  of  each  sample  shall  show  the  ])resence 
of  organisms  of  the  B.  coli  group.    This  a])pears  to  be 


a  |)oor  showing.  However,  it  cannot  be  so  considered 
w  hen  a  comparison  is  made  with  the  extremely  pol- 
luted raw  water  control  samples  collected  at  the  same 
lime. 

In  the  gravity  type  of  apparatus  86  of  109  treated 
samples,  or  78.8  per  cent.,  showed  no  organisms  of 
the  B.  Coli  group  in  50  cc,  while  the  untreated  water 
contained  an  average  of  3,256  B.  coli  per  cubic  centi- 
meter. 

In  the  pressure  type  211  of  282  treated  samples,  or 
74.8  ])er  cent.,  gave  no  B.  coli  in  50  cc,  while  the 
untreated  water  was  yielding  2,630  B.  coli  in  1  cubic 
centimeter.  The  great  reduction  is  the  more  remark- 
able when  one  considers  the  actual  time  of  exposure 
of  the  water  to  the  rays  is  approximately  64  seconds 
in  the  large  and  30  seconds  in  the  small  apparatus, 
when  tliey  are  running  at  their  normal  rate. 

The  fact  that  si)ore-bearing  organisms  are  some- 
what more  resistant  to  those  rays  than  vegetative 
forms  lias  been  shown.  In,  the  above  outlined  tests 
the  lactose  broth  tubes  would  frequently  show  fer- 
mentation at  the  end  of  48  hours.  In  such  cases  trans- 
fers im  ariably  proved  negative  on  Endo  for  B.  coli. 
The  organism  that  caused  this  result  proved  to  be  a 
strict  anaerobe  and  was  later  identified  as  belonging  to 
the  B.  Welchi  group.  It  is  believed  that  the  appear- 
ance of  such  organisms  in  water  is  not  of  sanitary  sig- 
nificance. 

Conclusions 

The  use  of  ultra  violet  rays  in  the  purification  of 
drinking  water  is  relatively  a  recent  procedure,  and  it 
is  believed  that  the  method  is  capable  of  fvu^ther  de- 
veloi:)ment,  with  a  corresponding  increase  in  efficiency. 
The  method  is  especially  recommended  for  treating 
water  in  circulating  systems,  in  which  the  water  may 
be  exposed  many  times  to  the  ultra  violet  rays.  Such 
systems  are  noAv  used  for  disinfecting"  water  in  swim- 
ming pools,  hotels,  industrial  and  other  institutions. 
The  chief  advantage  of  this  method  of  treatment  over 
chemical  methods  lies  in  the  fact  that  objectionable 
overdosage  is  impossible.  Again,  from  the  standpoint 
of  potability,  the  water  is  absolutely  unchanged,  and 
hence  in  this  respect  is  superior  even  to  boiled  water. 

The  present  forms  of  apparatus  need  considerable 
attention  when  in  operation.  Care  should  be  taken  to 
prevent  an  accumulation  of  grease  or  dirt  of  any  kind 
on  the  quartz  tube.  Experience  has  shown  tbat  a 
very  small  amount  of  grease  will  obstruct  the  light 
sufficiently  to  allow  many  organisms  to  pass.  Fur- 
thermore, the  light  chamber  should  be  emptied  if  the 
machine  remains  idle  for  any  length  of  time.  This 
will  prevent  the  growth  of  algae  and  other  organisms 
wdiich  will  obstruct  the  light  when  the  machine  is 
operated.  There  is  no  way  to  determine  when  ,  the 
lamp  fails  to  emit  a  sufficient  amount  of  ultra  violet 
rays  to  give  a  satisfactory  water,  except  by  collecting 
samples  and  testing  the  treated  water  frequently. 
Theoretically,  as  long  as  the  lamp  remains  intact  and 
the  vacuum  holds,  no  reduction  in  the  amount  of  ultra 
violet  emanation  occurs.  It  is  stated  by  the  manufac- 
turers that  a  lamp  will  wear  out  before  its  efficiency 
noticeably  decreases.  The  proper  construction  of  the 
lamp  is  of  great  importance,  and  considerable  varia- 
tions have  been  noted  between  individual  lamps. 

In  regard  to  cost,  the  method  is  not  expensive  when 
treating  quantities  of  water  of  30,000  galliMis  or  less 
])er  twenty-four  hoin"s.  Vor  municipal  supplies,  using 
se\eral  million  gallons  per  day,  the  expcnst;  is  con- 
siderable, and  jirobably  ])rohibitive. 
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Inspection  of  Gait  Steel  Bridges  Shows 
Heavy  Rust  Deterioration 

AT  the  request  of  the  Board  of  Works  of  Gait, 
Ont.,  Mr.  E.  H.  Darling,  M.E.,  A.  M.  Can.  Soc. 
the  Hamilton  Brid^ge  Company,  recently  made 
C.  E.,  of  Hamilton,  formerly  chief  engineer  of 
an  inspection  of  the  Queen  and  Concession  street 
bridges  as  to  their  safety,  and  has  submitted  a  report. 
He  states  that  the  steel  work  of  these  bridges  has  been 
so  neglected  that  almost  the  entire  surface  is  covered 
with  scales  of  rust,  and  at  the  points  where  the  end 
posts  of  the  spans  pass  through  the  floor  a  very  aippre- 
cia'ble  percentage  of  the  steel  has  rusted  away.  He 
also  discovered  many  bent,  loose,  and  mis])laced  rods 
and  other  minor  defects,  and  his  calculation  was  that 
the  steel  work  of  these  bridges  had  deteriorated  at  least 
25  per  cent.  The  wood  floor  on  the  Queen  "Street 
bridge  was  also  in  a  very  bad  state,  and  the  strength 
of  the  joists  very  uncertain.  If  the  bad  spots  in  the 
floor  were  patched  up  it  would  be  safe  to  allow  light 
vehicular  traf?ic  on  the  bridge  until  a  new  floor  could 
be  laid,  but  at  present  it  should  be  closed  to  all  heavy 
loads.  The  floor  of  the  Concession  Street  bridge  was 
not  so  bad,  but  very  heavy  loads  should  not  be  alhnved 
on  it,  either.  On  investigating  the  strength  of  these 
bridges  he  had  come  to  tlie  conclusion  that  it  would 
not  be  advisable  to  put  concrete  floors  on  them,  for  the 
following  reasons: 

1.  The  margin  of  strength,  even  if  the  bridges  were 
in  perfect  condition,  is  not  suflicient,  considering  their 
location  and  the  traftic  over  them. 

2.  The  floor  would  have  to  1)e  of  light  construction, 
using  steel  joist,  and  therefore  expensive  at  this  time. 

3.  A  good  floor  would  outlive  the  trusses  and  w.ould 
have  to  be  "scrapped"  before  it  was  worn  out. 

4.  Before  any  money  is  invested  in  permanent  con- 
struction the  bridges  should  be  raised  as  high  as  pos- 
sible to  avoid  danger  from  ice. 

Mr.  Darling  made  the  following  recommentlations 
regarding  the  repair  of  the  bridges,  provided  it  was 
not  found  economical  to  consider  new  bridges : 

1.  That  the  present  floors  be  taken  off  and  the  en- 
tire surface  of  the  steel  work  be  thoroughly  cleaned  ])y 
means  of  sand  blast  or  bv  wire  scrapers. 

2.  'J'hat  all  ])enl  and  loose  rods  ])e  adjusted  and  all 
other  defects  be  rei>aired. 

3.  That  the  end  i)osts  of  each  s])an  be  enihcddrd  in 
concrete  up  to  one  foot  abo\e  the  \v\c\  ol  the  floor, 
with  two  inches  of  concrete.  Care  must  be  taken  not 
to  interfere  with  the  expansion  of  the  l)ridge.  This 
concrete  will  not  only  stop  further  rust  at  these  points, 
but  will  strengthen  the  members  where  they  ha\  e  rust- 
ed away. 

4.  The  entire  surface  of  the  steel  w<irk  -liould  then 
be  given  two  good  coats  of  paint. 

.T.  Lay  a  new  wood  floor  of  the  same  size  of  lum- 
ber as  is  in  the  floor  at  present.  .Ml  timber  should  be 
either  treated  with  creosote  or  kyanized,  as  the  longer 
life  would  more  than  ])ay  for  the  extra  cost. 

(\  The  bridges  should  be  gone  o\er  every  year  and 
any  signs  of  rust  cleaned  ofl'  and  painted.  In  two  years' 
time  all  ex])osed  sitrfaces  should  be  given  another  coat 
of  paint,  and  in  the  future  thev  should  be  painted 
regularly  everv  three  or  four  years,  or,  in  anv  cNcnt, 
before  the  rusting  starts. 

Mr.  Darhng  stated,  however,  that  he  believed  the 
outlav  for  this  work  would  go  ,-i  long  way  towards 


paying  interest  charges  on  the  cost  of  new  reiufureed 
c(jncrete  structures,  built  on  the  existing  piers,  and 
suggested  that  a  rough  estimate  ibe  made  out  before 
the  Council  should  commit  itself  to  any  expenditure. 


Industrial  Development  Memorandum  Sent 
to  G.  S.  G.  E.  Members 

THE  Canadian  Society  of  Civil  Engineers  are 
issuing  to  the  members  a  copy  of  the  memor- 
andum regarding  national  industrial  develop- 
ment in  Canada,  prepared  by  Sir  Charles  Ross, 
member  of  the  American  Society  of  Mechanical  Engi- 
neers, and  Messrs.  R.  A.  Ross,  C.  H.  McLeod,  Walter 
J.  Francis,  and  EI.  R.  Safford,  members  of  the  Cana- 
dian Society  of  Civil  Engineers.  This  memorandum  is 
a  plea  for  the  constituticm,  by  the  government,  of  a 
permanent  consulting  board,  selected  from  the  engi- 
neering and  scientific  societies  of  Canada.  The  mem- 
orandum is  accompanied  by  a  circular  drawing  atten- 
tion to  the  importance  of  industrial  preparedness  and 
of  the  f.acts  contained  in  the  memorandum. 


Brick  Goncern  Ghanges  Management 

At  the  annual  meeting  of  the  National  Brick  Com- 
pany of  Laprairie,  Ltd..  held  in  Montreal,  some  changes 
in  the  ])ersonnel  of  the  management  were  made.  Mr. 
A.  .\.  Ayer  was  elected  president,  in  succession  to  Mr. 
I.  N.  Greenshields,  who  still  retains  his  seat  on  the 
board;  Mr.  R.  M.  Ballantyne  was  made  vice-chairman, 
while  Mr.  H.  R.  Trenholme  was  appointed  managing 
director.  Mr.  A.  T.  Alexander  is  secretary-treasiu'er, 
succeeding  Mr.  P.  S.  McKergow,  who  recentlv  re- 
signed to  become  head  of  the  Mack  Brick  Company, 
Ltd.,  a  concern  which  will  open  a  new  brickyard  at 
Laprairie.  The  report  of  the  National  Company  shows 
net  profits  of^$42,714,  as  compared  with  an  operating 
loss  of  $63,170,  in  the  previous  year.  The  sum  of 
.4^20,000  is  transferred  to  a  new  reserve  for  plant  re- 
newal, and  the  balance  is  carried  to  profit  and  loss. 


Abrasive  Gompany  Establishing 
Ganadian  Plant 

The  National  .\brasi\e  I'onipauy,  of  lloston  and 
\mesl)urv,  Mass.,  manufactin-ers  of  carbolon,  an  ab- 
iasi\e  material  for  grinding  and  polishing  i)urposes, 
have  decided  to  locate  in  Hamilton,  and  liave  bought 
an  acre  and  a  half  of  land  on  Biggar  .Avenue,  near 
Lottridge  Street.  They  will  start  erecting  a  factorv 
immediately,  and  expect  to  start  ojierations  in  ninety 
davs,  and  at  the  start  will  employ  about  75  men.  The 
e(|uipment  and  material  is  being  ordered  through  the 
Ritchey  Supply  Company,  of  Toronto,  who  are  the 
selling  agents  for  this  company  in  Canada.  Nathan  C. 
Harrison,  treasurer  of  the  IIarris(Mi  Supi)ly  Companw 
through  which  concern  they  market  their  products  in 
the  United  States,  is  also  president  of  the  National 
.Abrasive  Company.  He  has  connected  with  him  J.  T. 
lohnston.  who  is  looking  after  the  erecting  ;ind  ecpiip- 
l)ing  of  the  Hamilton  faclor\-. 


Mr.  A.  I'".  Macallum,  M'.  Can.  .Soc.  C.  E.,  Commis- 
sioner of  Works,  Ottawa,  addressed  the  Ottawa 
Branch,  C.S.C.E.,  on  Thursday,  April  12,  on  "Muni- 
cipal ['".ngineering,"  dealing  i)articularly  with  the  })rob- 
lems  of  the  capital  city. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


Deep  Water  Foundations  at  Halifax  Ocean 
Terminals  Constructed  in  Special  Forms 

By  A.  C.  Brown,  A.M.  Can.  Soc.  C.K. 

X  ariiolc  in  tlic  L'onlract  RciMud  of  Scplcnihcr 


A 

1    JL    tlio  Halifax  Ocoan 
i>f  i-diistrucliitn.  .\ 
arc  Imilt  of  stacks  or  tiers 
rrt'lf  hloclss.  cacli  mcasuriii! 


27.  1*>U),  pai^c  932,  presented  a  description  of 
"erniinals.  now  in  conrse 
indicated,  the  (pia\-  walls 
f  cellular  reinforced  con- 
in  averaj^e  cases,  M  It.  .\ 
1\  ft.  10  in.  X  4  ft.  4'/i  in.,  and  containins^'  15  cells.  They 
arc  placed  one  above  the  other  and  secnrely  bonded  and 
bedded  bv  means  of  mass  concrete  and  broken  rock  in 
the  cc-llular  compartments.  .\  cpiay  wall  from  fonnda- 
tioti  to  14  ft.  ()  in.  abo\  e  low-water  level  i,s  thus  built 
up.  The  b(_)tt(Mn  blocks  are  set  on  concrete  pedestals 
lilaced  oil  the  foundation  rock,  these  pedestals  bein^- 
5  ft.  X  6  ft.  in  area,  and  from  a  few  inches  to  several 
feet  in  dei)tli.  'Thev  are  jjlaced  every  22  ft.  alon^-  the 
line  of  the  wall,  and  upon  them  the  bottom  blocks  are 
placed,  with  the  adjacent  corners  of  successive  stacks 
restinic:  on  the  same  pedestals.  When  they  are  more 
than  4  in.  deep  xhty  are  connected  by  a  concrete  wall 
aI)Out  2  ft.  thick  at  the  top,  which  is  left  3  in.  lower 
than  the  pedestal. 

The  preparation  of  the  foundations  is  a  problem  in 
itself,  inasmuch  as  most  of  the  walls  are  founded  on 
rock  which  is  often  60  ft.  or  more  below  low-water 
level.  The  qrade  for  the  quay  walls  is  45  ft.  below  low- 
water  level,  this  bein^-  the  desi^s^ned  clear  \  esscl  draft. 
Rock  above  tirade  is  excavated  by  dred^ies,  and  pedes- 
tals are  built  l)v  means  of  a  laro;e  diving-  bell.  Where 
a  rock  is  encountered  Ijelow  or  wjthin  10  ft.  of  the  bot- 
tom block  lc\  cl  a  masscfl  concrete  foundation  is  used. 


ee  6  'x  je  o  o  !b  o    '  J  


L  iVOS  T  fl,r  IOC  O 


Cross-section  of  deep  water  foundation  and  form. 

for  which  a  specially-desis^ned  form  is  employed  as 
described  and  illustrated  in  this  article. 

'The  soft  materials  overlying-  are  removed  by  float- 
in,<4'  oransje-peel  dredt^es,  and  the  rock  left  clean  but  ser- 
rated with  a  slight  general  slope  down  from  the  front 
to  back  of  the  wall,  after  which  the  foundation  is  care- 
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fully  cleaned  with  a  water  jet,  small  clam  shell,  and 
helmet  divers. 

The  illustrations  show  the  details  of  the  specially- 
desi.G^ned  form  used  to  construct  the  concrete  base.  It 
consists  of  panels  of  interlocking  steel  sheet  pilini;  15 
ft.  long-  and  16  ft.  high,  with  long  piles  every  15  ft., 
fastened  to  a  16  x  16  timber  al)out  20  ft.  long.  The  long 
piles  come  to  the  surface  of  the  water  and  are  held  at 
their  tops  by  a  floating  timber  frame  moored  in  posi- 
tion. This  forms  on  the  bottom  of  the  harbor  a  box  75 
ft.  long  and  39  ft.  wide,  3<)  ft.  being  the  width  i»f  the 
concrete  foundation.  Three  of  these  forms  arc  in  use, 
and  over  1,300  ft.  of  massed  concrete  foundati(jn  ha\  e 
been  imt  in  by  means  of  them  and  give  every  satisfac- 
tion. 

The  concrete  is  put  in  from  a  floating  one  cubic 
yard  concrete  mixer  by  means  of  a  one  cubic  yard  bot- 
tom dumping  bucket  which  cannot  dum])  until  it  is  on 
the  bottom.  Concreting  proceeds  dax'  and  night  until 
the  section  under  constmctiou  is  ronipleted,  and  is  car- 
ried through  in  from  3  lo  5  feet  lilts,  depending  on  the 
depths  of  the  found.iti' m.  ISeach  grax'el  is  em])lo\e(l 
as  aggregate,  and  a  1  :- '       mix  oi  concrete  is  used. 

The  concrete  is  brought  uj)  to  a  !e\'el  of  from  6  in. 
to  1  ft.  below  the  l)ottom  of  the  block  work,  with  a  de- 
l)ression  of  2  ft.  deej)  in  the  middle  for  bond.  After  24 
hotu's  the  concrete  pedestals  are  set  by  helmet  divers. 
1,1  order  to  place  these,  timbers  as  fastened  to  the  long 
l)iles  abo\'c  water  arro>N  the  found.ations,  at  riglii 
angles.  From  these  timbers  are  susp'ended  iron  ])ipes 
back  and  front  of  each  i)edestal.  The  top  surface  of  the 
pipes  are  set  at  the  required  le\  el,  and  the  piping  then 
carefully  blocked  up  in  place  by  divers.  Around  the 
outside  edges  of  the  pedestals  are  placed  bags  of  con- 
crete to  act  as  forms  and  prevent  the  edges  of  the  ped- 
estals from  washing  away. 

A  \  ery  wet  massed  concrete  is  then  deposited  by 
means  of  a  Ijottom  dum])  bucket  between  the  bags  and 
carefullv  screeded  oil  to  the  level  of  the  pipes  by  divers 
using  an  iron  rod.  This  method  of  setting  pedestals 
has  proved  to  be  perfectly  satisfactory,  and  the  block 
work  set  on  these  has,  when  completed,  been  x'ery  ac- 
curate as  regards  line  and  level.  One  diver  can  make 
three  of  these  pedestals  in  a  day  under  favorable  condi- 
tions. 


Regina  Branch  G.S.G.E.  Deplores  Employ- 
ment of  Alien  Engineers 

.\t  the  last  regular  monthl}'  meeting  of  Ithe  Retina 
branch  of  the  Canadian  Society  of  Civil  Engineers  it 
was  unanimously  decided  to  support  the  ])ro]>osal  of 
the  council  of  the  parent  l)od\  in  Montreal  to  present  a 
memorial  to  Premier  Borden  on  his  return  to  Canada 
showing  the  number  of  large  and  important  Canadian 
erigineering  works  wliicli  ha\e  been  handled  b\  alien 
engineers. 

T'"ollowing  this  a  discussion  on  W  .  !"".  Tve's  paper, 
"Canada's  Railway  Problem  and  Its  Solution,"  read 
before  the  parent  body  in  Montreal,  arosi\  it  was 
thought  by  those  in  attendance  that  the  engineering 
profession  throughout  the  Dominion  did  not  express  its 
opinion  strongly  enough  on  the  difficulties  of  the  rail- 
way problem  facing  Canada.  It  was  decided  to  call  a 
special  meeting  of  the  Regina  branch  to  read  Mr.  Tye's 
paper  and  discuss  it  thoroughly.  It  was  also  decided 
to  invite  representatives  of  the  Provincial  Government 
and  other  piddic  bodies  to  take  part  in  the  discussion 


of  this  paper,  and  make  public  the  opinion  of  Saskatch- 
ewan engineers. 

Mr.  N.  Warren,  of  the  Dominion  Bridge  Company, 
who  was  present  at  the  disaster  of  the  Quebec  bridge 
last  year,  when  the  central  span  collapsed  and  went  to 
the  bottom  of  the  St.  Lawrence,  attended  the  meeting 
and  gave  a  few  details  of  the  accident. 

The  evening  was  concluded  by  an  interesting  paper 
read  by  C.  S.  Cameron  on  "Drainage  Problems  in  Sas- 
katchewan." 


Engineers  Decorated  for  Bravery 

Additional  names  of  Canadian  Societv  of  Civil  En- 
gineers members  decorated  for  conspicuous  bra\'ery 
under  fire  ha\'e  been  received.  The  list  now  numbers 
39.  some  of  the  mem])ers  haxing  received  more  than 
one  decoration. 


A  Portable  High  Pressure  Road  Pump 

A  new  light,  high-pressure  pump  delivering  33  gal- 
Ions  per  minute  luider  a  head  of  270  feet,  has  been  put 
on  the  market  for  use  in  construction  road  work.  For 
this  purpose  it  is  mounted  as  shown  in  the  photo- 
graph.   At  ca])acities  of  from  32  to  110  gallons  per 


Mounted  pump  outfit  for  road  work. 


minute  it  is  claimed  it  will  deliver  water  a  distance  of 
three  miles.  The  valves  are  of  the  spinning  type,  self- 
cleaning  and  self-grinding.  It  is  a  single  cylinder, 
double-acting  pump,  built  in  six  sizes,  varying  from 
3  X  5  in.  to  6  X  6  in.  The  weight  of  the  5  x  5-in.  size, 
with  3  h.p.  engine,  is  1,100  pounds.  The  outfit  is  built 
bv  the  A\'hitman  Agricidtural  Company. 


Mr.  ].  Oscar  Benoit,  formerly  general  sales  mana- 
ger of  the  St.  Lawrence  Brick  Company,  Montreal,  has 
joined  the  sales  staflf  of  Hyde  &  Sons,  Ltd.,  Montreal. 
The  latter  com])anv  are  remoxing  to  the  New  Birks 
lUiilding,  Montreal. 


New  Books 

"The  Engineeri;ift  Manual,"  hy  Kalph  (i.  Hudson,  S.B., 
assistant  professor  of  electrical  engineering  at  the  Massa- 
chusetts Institute  of  Teclmology  and  Harvard  University. 
John  Wiley  &  Sons,  4.33  l-'ourth  Avenue,  New  York,  publish- 
ers. This  jjook  is  l)ascd  upon  the  conception  that  tlic  prac- 
tising engineer  or  engineerin.g  student  would  welcome  a  con- 
solidation of  the  formulae  and  constants  for  which  he  is 
accustomed  to  search  through  several  volumes,  and  that  the 
application  of  each  formula  might  he  explained  in  more  con- 
cise form  than  in  texts  devoted  exclusively  to  the  i)rocess  of 
derivation.  With  this  end  in  view,  those  engineering  fornui- 
lae,  mathematical  operations,  and  tables  of  constants  which 
appear  to  be  most  useful  are  presented  in  systematic  order. 
Pocket  size:  limp  covers;  :!10  pages;  price,  !f;;2. 
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The  Spraco  Cooling  System 

DL  Kl.N^j  tlu'  sumnu-r  ot  1  tlu-  Spiay  l-inj^ iiiei'iin.n 
C'ompany.  of  Boston,  Mass..  iiisialKd  >n\v  of  lluir 
Spraco  cooling  systems  in  coiiiu-ctinn  with  an  in- 
stallation of  Canadian  (Itiural  KkHtiii.-  sti'ani  iin- 
!'"-Kencrators  at  the  Ucniu-tt  Avenui'  plant  oi'  tlu-  I'liiUi!  Last 
I'ompany,  Ltd.,  Maisonnt-uvo,  I'.Q.  This  installation  consists 
of  a  concrete  poml  til  feet  long  by  feel  wide,  inside  mea- 
surements, surrounded  by  a  louvre  fence,  and  liaving  4;i-incii 
bronze  turbine  spray  nozzles,  witii  a  total  capacity  of  1,000 
.nallons  per  minute,  arrangeil  in  connection  with  a  piping  sys- 
tem over  the  pond.  The  entire  work,  including  excavation, 
|>ouring  of  concrete  bottom  and  side  walls,  as  well  as  piers 
for-supporting  suction  well,  necessary  expansion  joints,  erec- 
tion of  fence  and  pipe  witli  special  cciuipment  was  carried  on 
completely  by  the  .Sjiray  iMiginecring  ("onipany.  under  charge 
of  one  of  their  erecting  engineers. 

The  forty  nozzles  were  arranged  in  eigiit  grouiis  of  I'lve 
each  by  means  of  the  special  spra\  lieads  and  spray  arms 
used  by  the  compan\  in  their  staiKhird  installations.  Tlie 
boitinn  slab  of  the  pond  was  si.\  inches  in  thickness,  sloping 
towards  the  suction  well.  The  deptli  of  water  in  the  iiond 
varied  from  three  feet  at  tiie  suction  well  to  two  and  one-half 
feet  at  the  opposite  end  of  the  pond.  The  pressure  carried  at 
the  nozzles  varies  from  between  six  pounds  and  seven  pounds 
during  h  )t  weather  to  considerably  less  than  four  poitnds  dur- 
ing winter  weather. 

.Vlthough  this  company  'had  operated  a  number  of  ponds 
in  the  Xew  England  States  during  tlic  previous  four  years, 
with  no  difficulty  from  freezing  during  extremely  cold  weath- 
er, still,  the  temperature  never  went  l)elow  1.)  degrees  below 
zero.  and.  as  the  temperature  of  the  air  in  Montreal  goes  con- 
siderably below  tliis  point  at  tiuu-s,  it  was  thought  best  to 


Interior  view  of  Spray  tooling  pond. 

supply  a  special  feature  in  this  case  to  jirevent  possible  diffi- 
culty from  formation  of  anchor  ice  in  the  pond  around  the 
intake  screen  when  the  temperature  of  the  air  is  in  the  nci.gh- 
borhood  of  .30  degrees  below  zero.  Hence  a  four-inch  Ijleeder 
was  arranged  so  that  it  could  be  opened  more  or  less  as  re- 
quired, admitting  a  small  amount  of  hot  water  directly  from 
the  condenser,  thus  enabling  them  to  maintain  tlic  tempera- 
ture of  the  water  in  the  pond  between  '.)!>  degrees  and  40 
degrees,  no  matter  how  low  the  temperature  of  the  air  might 
,go.  This  device  proved  to  be  very  successful,  and  no  diffi- 
culty whatever  has  been  experienced  from  formatif)n  of  ice  in 
the  pond. 

After  this  pond  had  been  in  operation  two  winters  and 
one  summer,  the  United  Last  Company  advised  the  Spray 


11  niHi.iiiN  lh;it  Ihry  were  able  [o  cool  water  to  a  temperature 
ol  so  (U-^rci's  with  air  ;tt  'M  degrees  l''.,  and  maintain  28-in. 
vacuiiiu  uikUt  llicse  conditions,  which  is  a  very  satisfactory 
result  for  both  i)arties  concerned.  They  also  stated  that  there 
were  no  leaks  in  the  pond,  and  that  the  entire  installation  had 
proved  to  he  satisfactory  in  every  way.  The  Spray  Engi- 
neering Company  now  has  five  or  six  additional  installations 
in  (  aiiada,  between  2.'>()  and  :!()()  in  all  parts  of  the  United 
Stairs,  three  in  Mexico,  :>.")  in  Cuba,  and  one  each  in  Porto 


Exterior  view  of  cooling  pond. 

l\ico.  South  Africa,  and  C  hina.  The  "Spraco"  system,  as 
compared  with  cooling  t(.)vvcrs,  is  claimed  to  require  less 
power,  less  make-up  water,  have  longer  life,  and  lower  first 
cost.  For  electrical  plants  .both  the  air  and  tlie  water  cooling 
systems  of  the  company  appear  to  have  a  promising  future. 
The  control  of  generator  and  motor  temperatures  workin.g 
anywhere  near  capacity  requires  a  very  large  amount  of  cool, 
clean  air.  The  same  is  true  of  the  water  requirements  of  our 
larger  steam  turbines  and  transformers. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  r.rick  and  Tile  .Supply  Compan>^  Ltd..  has  l)een  in- 
rorporated,  with  a  capital  of  $5,000,  head  office  Ottawa,  Out. 

The  question  of  engaging  a  superintendent  for  the  paving 
idant  at  London,  Cnt.,  is  under  consideration  bj-  the  City 
Coiinjcil. 

The  Pre-Cast  Concrete  and  Supply  Company.  Ltd.,  has 
hcen  incorporated,  with  a  capital  of  $,')0,000,  head  ol'ticc  at 
Dshawa,  Ont. 

Mr.  F.  H.  Miller,  of  Miller  &  Sons,  has  announced  his  in- 
tention of  building  rows  of  small  brick  houses  suitable  for 
workingmcn  just  beyond  the  Toronto  city  limits  in  Earls- 
court,  where  taxes  will  be  light. 

Instructions  have  been  issued  by  the  London  and  Port 
.Stanley  Railway  Coinmission  to  Engineer  Morrison  to  obtain 
drawings  of  the  pier  and  lands  at  Port  Stanley,  with  a  view 
to  ha\  in.g  a  large  new  elevator  erected  as  soon  as  possible. 

The  Dominion  Uailway  Iloard  has  approved  of  the  con- 
struction of  a  subway  on  .St.  Paid's  Avenue.  Hrantford.  Ont., 
at  the  Grand  Trunk  crossing.  It  is  estimated  that  an  ex- 
penditure of  .'f.'jO.OOO  will  be  required  to  carry  out  thi.s' work. 

Letters  i)atent  have  I)een  issued  to  Halliday  Brothers. 


\l>nl  I'.m 


1 

Til    CON  j;  k  A c  r  k  I'.c*  )\<\) 


Ltd.,  autlioriziiig  them  to  carry  on  the  business  of  dealers  in 
coal,  coke,  wood,  etc.,  and  huilders'  supplies.  The  firm  is 
capitalized  at  $;iO(),0()().  and  llu-ir  lieadtiuarters  will  lie  at 
W'innipet;'. 

The  .Xichulsun  I'ile  Works  i)ropose  to  make  consideralile 
additions  to  their  plant  at  I'ort  Hope,  Ont.  They  request  the 
Town  Council  to  .yrant  them  a  fixed  assessment  and  build  a 
foot-bridge  across  the  (jancraska  kiver,  on  Wright  -Street,  to 
connect  with  Martha  Street. 

It  IS  announced  that  the  .Vational  Abrasi\e  Company,  of 
IJoston  and  Amesbury,  Mass..  will  establish  a  l/ranch  in 
Hamilton.  Ont.  The  firm  has  a  contract  for  :.>,iiriii  horse- 
power from  the  local  hydro  commission  and  has  purchased 
land  on  Biggar  A\enue,  near  Lottridge  Street. 

It  is  announced  that  the  Canadian  and  International 
Good  Roads  (.'ongress  next  year  will  be  held  at  Hamilton, 
Ont.  The  con\ention  proper  will  be  held  at  the  Royal  Con- 
naught  Hotel,  but  another  building  \vill  ha\e  to  l)e  secured 
for  the  accommodatiiui  of  road-making  machinery  e.xhiliits. 

The  London  and  Tort  Stanley  Railway  Commission  pro- 
pose to  erect  a  new  and  up-to-date  dejiot  in  St.  Thomas  on 
the  railroad  property  near  Talbot  Street.  W  att  &  f'lackwell, 
architects,  are  authorized  to  pre])are  plan.-^  and  sprcilicilion-. 
for  the  construction  of  tiie  building  at  the  earliest  ijijssible 
date. 

The  Provincial  ili,L;h\\a\s  (  onimibsii>n  of  Manitoba  has 
approved  the  construction  at  W  inchester  of  six  l)riilges  at  a 
total  cost  of  $7, 000.  Ivoad  ,L;rading  in  the  W  oodlands  muni- 
cipality is  to  be  slai'ted  soon.  The  contract  for  the  grading 
of  thirty  miles  was  let  .SniipMm  >,\:  Sheumau  and  Jones  & 
Jones,  the  total  amomitin-  to  o(io. 

I'lans  for  the  prupM^nl  lUach  A\rnui  ^ewer.  m  \  an- 
couver,  to  be  built  l)y  the  city,  at  a  cost  di"  liciwcen  $:i5,()00 
and  $.'!0.0()0,  have  fieen  appro\ed  by  the  Vancou\t  r  and  IJis- 
trict  Joint  Sewerage  Hoard,  and  the  work  of  fjudding  the 
sewer  is  to  be  proceeded  with.  The  sewer  will  be  six  feet  in 
diameter,  and  will  run  ahjug  Heach  Avenue,  from  Morton 
Avenue  to  the  Park,  where  it  will  be  connected  up  with  the 
trunk  sewer.  The  construction  of  this  sewer  will  result  in  tlu' 
removal  of  the  sewer  outlet  in  luiglish  Bay,  which  has  been 
objectionable  to  bathers. 

Despite  the  war-time  prices  and  the  prevailing  labor  situ- 
ation, it  is  stated  that  considerable  building  activity  may  be 
expected  in  Hamilton,  ()nt,,  this  season.  A  number  of  apart- 
ment iiouses,  public  garages,  factory  extensions,  and  altera- 
tions are  being  planned.  Among  the  larger  structures  which 
it  is  proposed  to  erect  is  a  store  for  Grafton  &  Co.,  the  cost 
of  which  will  exceed  .$100,000,  to  replace  the  building  de- 
stroyed by  fire  some  time  ago;  also  a  $100,000  factory  to  be 
occupied  by  the  Carb(.)u  and  .Mloy  Steels,  I-td.,  for  which 
plans  arc  being  prepared  by  I'rack  &  i'errinc,  Toronto.  The 
architect  for  the  former  structure  is  G.  J.  Hutton. 

W  ork-  projected  by  the  Toronto  Harbor  Commission  for 
this  year  includes  the  carrying  out  of  substructure  work  for 
harbor  head  walls  along  the  section  of  the  water-front  ex- 
tending from  450  feet  east  of  Spadina  Avenue  to  York  Street. 
This  will  involve  the  sinking  of  about  0,000  feet  of  cribbing 
along  this  section,  including  two  slips  for  vessels  and  a  part 
of  a  third.  Last  year  the  substructure  for  the  sectioti  be- 
tween Bathurst  §trect  and  Spadina  Avenue  was  put  in,  the 
distance  being  :!,400  feet,  and  this  year  the  superstructure  will 
be  constructed.  Next  year  the  superstructure  for  the  portion 
between  Si)adina  Avenue  and  York  Street  is  to  be  placed. 

In  a  report  to  the  City  Council,  the  Hoard  of  Works  of 
Sault  Ste.  Marie,  ()nl.,  recommendi'd  the  followin.g  sewer 
work;  An  8-in.  sanitar_\-  sewer  from  the  centre  df  Upper 
Brock  and  Bay  Streets,  along  Bay  Street  to  Lower  Bi-ock 


Street,  and  eontniuing  from  HaN  .'-^Ir;r1  ilovvii  Lower  Brock 
Street;  8-in.  cast  iron  sewer  ii'<\\\  waur  line  to  new  harbor 
line;  H-in.  sewer  nu  r.a\  Slrn  l,  from  Briicl<  Stri  t-t  lo  liJell 
.\\-enue.  They  also  i  i  i  oiMnH  iui  that  the  iuisl  .Su  eet  >anitary 
sewer  outlet  l)e  extended,  and  that  a  sanitary  sewer  and  out- 
let be  built  on  Pine  Street,  from  Queen  Street  to  the  river, 
and  that  the  48-inch  storm  sewer  on  lilyin  Street  be  not  built. 


Personal 

Brigadier-General  F.  O.  W.  Loom  is,  D..S.O.,  of  D.  G. 
Loomis  &  Sons,  contractors,  Montreal,  has  been  awarded  the 
C(jlonial  Officers'  Decoration  for  long  service.  General 
I^oomis  was  recently  wounded,  but  has  now-  resumed  his 
duties  at  the  front. 

Lieut.  Charles  S.  DeGruchy,  B.Sc,  Montreal,  a  junior 
member  of  the  Canadian  Society  of  Civil  Engineers,  has  Been 
slightly  wounded  at  the  front.  In  lAdiruary  he  was  awarded 
llu-  Military  Cross.  I'rior  to  joining  a  draft  of  tlir  licdd  artil- 
lery- he  was  assistant  engineer  at  the  llailfa.x  (  )cean   1  ermin- 


Obituary 

Mr.  Gerald  Lomer.  president  of  (urald  Lomer,  I^td., 
Montreal,  died  suddenly  on  .Viiril  10.  I'ri(jr  to  the  war  the 
firm  did  a  considerable  business  in  steel  pii)es  and  machinery. 

Lieut.  J.  D.  Armstrong,  of  the  ro]i.iL;i-aphical  Surveys 
Branch,  Department  of  the  Interior,  (  'itawa.  has  been  killed 
in  action.  After  graduating  from  McGill  l'ni\i'rsii\  he  was 
connected  with  the  Grand  Trunk  Pacific  in  construction  work. 
Pie  was 'a  s,tudent  member  of  the  t'anadian  Society  of  Civil 
Engineers. 

Mr.  James  Balfour,  a  well-known  architect  of  Planiilton, 
()nt.,  passed  away  recently,  at  the  age  of  04  j-ears.  The  late 
Mr.  Balfour  was  identified  with  the  erection  of  a  large  num- 
ber of  till-  (ilder  and  larger  buildings  of  Hamilton,  amongst 
them  the  City  Hall,  which  was  erected  under  his  sui)er\ision 
in  1888-89. 

Major  J.  A.  DeLancey,  B.Sc,  reported  missing  and  be- 
lieved killed,  v\'as  a  member  of  the  firm  of  Lighthall  &  De- 
Lancey, Vancouver.  Pie  went  to  the  H"iii  with  a  Nova  Sco- 
tia regiment,  was  twice  wounded,  twice  mentioned  in  de- 
satches,  and  was  recently  awarded  the  Military  Cross.  Major 
DeLancey  was  at  one  time  in  charge  of  one  of  the  i)lants  of 
the  Panama  Canal.  He  was  an  associate'  member  of  the  Cana- 
dian Society  of  Civil  Engineers. 

Mr.  Henry  E.  McKenzie,  who  for  many  years  carried  on 
a  prosperous  building  and  conti-acting  l)usiness  at  ICstevan, 
Sask.,  died  recently  at  Rochester,  Minn.,  following  an  opera- 
tion. The  late  Mr.  McKenzie  was  born  at  St.  Stephens,  N.B., 
thirty-nine  years  ago.  He  spent  his  early  manhood  in  Miy- 
neapolis,  and  went  to  Estevan  about  twelve  years  ago.  There 
he  estal)lislie(l  a  successful  business,  his  contracts  including 
ni.-iny  of  Ihc  larger  pubb\'  luiiidings  in  that  part  of  tlu-  ]>ro- 
\  inci'. 

Lieutenant-Colonel  W  alter  VV.  Stewart,  the  well-known 
architect,  of  Hamilton,  ()nt.,  who  went  overseas  in  command 
of  the  8Gth  Machine  Gun  Battalion,  has  been  reported  killed 
in  action.  The  late  Colonel  Stewart  was  born  in  Covington. 
Ky.,  abcHit  46  years  ago.  As  a  child  he  went  with  his  parents 
to  Toronto,  and  later  to  Hamilton,  where  he  had  since  re- 
sided. He  studied  architecture  under  his  father,  and  later 
took  a  course  at  C'leveland.  ()hio.  where  he  graduated.  Re- 
turning- to  Hamilton,  he  entered  into  partnership  with  his 
father,  and,  upon  the  hitter's  death,  fornuHl  a  partnership  with 
W.  I'.  W'itton.  They  planned  a  nmnber  i-if  public  schools  and 
other  large  buildings  in  I  l.-iiuiliDii,  ;imong  ihem  the  new 
.\rmories  and  the  (.'olU-giale  InsliiuU-,  ;md  were  recognized 
as  one  of  the  city's  leading-  firms  of  architects. 


Contracts  Department 


News    of   Special   Interest  to  Contractors,  Engineers,  Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

AmherstbufR,  Ont. 

I'liwii  (.'oiiiu'il  plan  siwa.yi'  ixliiisinn. 
I  luiinnaii.  Mayor  I'ai  k. 

Town  t'ouiicil  plan  wai  i  r\\  i  u  ks  iui- 
prox  fimnts     I  liainnaii.  Mas  or  I'aik. 

Byron,  Ont. 

L'tilitics  coniniUsioiu'rs,  City  I  oiiiiciJ, 
plan  waterworks  extension  costing-  ^o.OOO. 
SiipiTintfiKlent,  I"..  \'.  I'.uclianaii.  ("it\ 
Hall. 

Hamilton,  Ont. 

|-".n.L;iiu'iT's  report  atlopieil  reeoiunu  nd- 
my;  ailditional  steam  and  electric  units, 
el>stinl^  $107. (U)t).  for  Beach  i)unipin.t>  sta- 
tiiin.    t'il\   F.nuineer.  Iv  !\.  tirax'. 

London,  Ont. 

L'ity  L'ouiicil  plan  cun>truction  ni  pave- 
ments.   Engineer.  H.  .X.  Brazier. 

l5oard  of  Health  has  ordered  sanitary 
-ewer  on  Maitlaiid  Street,  and  City  t'oun- 
cil  plan  to  lay  same  this  summer,  luigi- 
neer.  H.  .\.  lirazier. 

Merritton,  Ont. 

('lerk  i>f  Town  Council.  R.  Clark,  will 
call  tenders  shortly  for  supply  of  sewer 
pipe  and  about  6,000  yards  of  concrete 
pavement. 

Middleton  Township,  Ont. 

Townsiiip  Council  plan  improx  cmcnts 
i>n  Mills  and  South  Xorwicli  drains. 
Clerk.  I).  W.  White.  Courtland. 

North  Norwich  Township,  Ont. 

Cy-law  passed  for  construction  of  Lin- 
art  drain.  Council  also  plan  to  repair 
township  roads.  Clerk,  Charles  E.  Ikir- 
iicss,  Burgessvillc. 

St.  Thomas,  Ont. 

Tenders  received  by  engineer.  M.  I'cr- 
guson.  until  .\pril  26  for  construction  ol 
cement  walks  and  curbings  for  the  city 
this  year. 

South  Norwich,  Ont. 

Tenders  received  by  clerk,  .\lex.  Mc- 
I'arlanc.  Otterville.  until  May  7.  for  con- 
struction of  -Singer  drain,  including  10,900 
fee<  of  tile  for  Township  Council. 

Sutton.  Sask. 

Secretary-]  reasurer.  C  1-^.  .Sai  u  i  ll, 
Mazenod,  receiving  tenders  for  .$120, 000 
road  work  for  Rural  Municipality  of  .Sut- 
tr,n  Xo.  io:;. 

Toronto,  Ont. 

W  orks  Commission  K.  C.  Harris  has 
recommended  the  construction  of  a  sewer 
on  Don  Esplanade  and  Front  Streets,  es- 
timated cost  $15,000.  .Secretary,  T.  Mc- 
Queen. 

York  Township,  Ont. 

Tenders  close  May  '>  for  trenching,  lay- 
ing, jointing,  and  testing  water  mains, 
etc..  for  the  Township  Council.  I'ians 
and  specifications  at  office  of  engineer.  1'. 
Barber.  40  Tarvis  .Street,  Toronto. 

CONTRACTS  AWARDED. 

London.  Ont. 

T'       r'.r:':!--     Mri  ii m  t'art  ii rin ■_■     ( '( it:ii)an\-. 


(■.:.M  William  Si.;  W'.  I  Iranian  &  Son, 
\'ork  St.:  \V.  C(>i)p,  u:;  Ynvk  .St.,  and 
Hayman  &  Mills,  280  Maiiland  St.,  have 
been  awarded  contracts  \)\  llic  city  for 
supplyin.g  tile  sevvcr  pipes.  I'lnninccr,  11. 
.\.  Ilrazier. 

The  fcdlowing  contracts  li;i\c  been 
awarded  for  the  construclion  nf  pave- 
ments, costin.U"  $m:-',00(),  f(ir  llic  city: 
I'oundations,  \\  .  J.  Imiss,  s.";:;  Maitland 
-St.:  asphalt.  lmi)crial  Oil  L'onipany,  50 
Church  St.,  Toronto:  cement,  1  layman  & 
Mills,  2.S()  Maitland  St.,  and  \Y.  Copp,  91! 
\ov]<  St.  Cil\-  h^n^inccr  IT.  A.  Brazier 
will  supply  the  drcssiuL;. 

Mitchell  &  Mohan,  :',():;  Kin.n  St.,  has 
general  contract  for  sewer  extension  for 
C'itv  Council.     I'.n.ginecr,  Jl.  .V.  Braricr. 

Moncton,  N.B. 

Warren  llituniindus  l.'a\ing  Company 
lit  (Inlariii.  Ltd.,  McKinmrn  lUiilding, 
'rMri)n|n,  lia\c  been  awarded  contract  for 
(0.(100  sipiare  yards  of  pa\ciiieiit.  costing 
.$110,000,  fur  the  city.  Architect,  J.  F. 
^Listers. 

St.  Lambert,  Que. 

The  contract  fni-  concrete  pipe  for 
Innilv  sewer  has  Ijecn  awarded  to  the 
ldi  ;d  (  oncrete  Products  Compan}'  of  this 
ir]\\n.  In  the  "Contract  Record"  of 
.\l)ril  i  it  w{is  incorrectly  stated  tlrat  the 
contract  liad  liecn  awarded  to  the  Ideal 
("onstruction  and  (icneral  .Supiily  Com- 
l)any.  211  McGill  St.,  Montreal.  The 
town  engineer  is  H.  A.  Gibeau. 

Woodlands.  Man. 

Simpsnn  it  Slie])nian,  Winnipeg,  secrc- 
tar\ -treasurer.  Mayor  J.  Proctor,  and 
lones  it  lones.  Warren,  have  been  award- 
ed contract  for  road  construction  for  the 
'lown-iliip  ('ouncil. 


Railroads,  Bridges  and  Wharves 

Antigonish  County,  N.S. 

lenders  recei\ed  In'  commissioner, 
1  f<.)n.  v..  II.  .\rmstrong,  for  tlic  construc- 
tion of  three  wooden  briclges  for  the  Pro- 
A-incial  Deparlnient  of  Pu1)lic  Works  and 
Mines.  Halifax.  Plans  and  specifications 
at  office  of  Provincial  Ijiginei.'r,  Halifax, 
or  Boyd  &  Mctiilli vra>',  St.  .\ndrew"s; 
.\Ie.\.  McPliersini,  ( 'lo\'er\ille,  and  Dun- 
can (.'hisholm.  .\ntigonish. 

Brockville,  Ont. 

'jrand  Trunk  ]\ailway.  head  olficc, 
Montreal.  l'.rock\  ille  I  )i\  isi(jn,  will  short- 
ly start  woi'k-  on  subw  ay  near  here. 

Canora,  Man. 

Canadian  Northern  Railw.'iy  plan  slock 
yard.    Address,  Mr.  I'rasei-,  ('..V.R.  Sta- 
tion, Edmonton. 
Ceepee,  Sask. 

'Ilie  erection  of  a  $:;,7()()  bridge  over 
.Saskatchewan  River  is  planned. 

Cobourg,  Ont. 

Plans  prepared  and  tenders  v\'ill  be 
called  so(jn  for  erection  of  cement  and 
iron  bridge,  costing  $.!..")00,  for  Town 
Council.    Engineer,  George  .Vrmomv 

Dauphin,  Man. 

'I'lu-  ('anadian  Xoi-tlicrn   Railway  plan 


extension  to  platform  and  store  building. 
e:o.sl,  ,$8,:-,00.  Address,  Mr.  Fraser,  C.N. 
R.  Station,  Edmonton. 

Hamilton.  Ont. 

C.  Wetteran  has  drawn  plans  for  al- 
terations costing  ,$15,000  to  building  for 
the  Canadian  Pacific  Railway  Company, 
Windsor  Street  Station,  Montreal. 

Manitoba,  Province  of. 

The  Canadian  Northern  Railway  plan 
improvements  to  water  system  at  Togo, 
Strevel,  and  Roblin,  at  cost  of  $3,000  in 
each  case.  Address,  Mr.  Fraser,  C.N.R. 
Station,  Edmonton. 

Pakowki,  Alta, 

Canadian  Pacilic  Railway  Company 
plan  railway  station.  Manager  at  Cal- 
gary. 

Port  Mann,  B.C. 

Canadian  Northern  Railway  plan  erec- 
tion of  1.5  or  20  cottages  for  employees. 
Address,  Mr.  Fraser,  C.N.R.  Station,  Ed- 
monton. 

Red  Deer  River,  Alta. 

Provincial  Department  of  Public 
^\'orks,  Parliament  ISuildings.  Edmonton, 
or  C,  W.  Wilkinson;  lenner,  plan  erection 
of  Ijridge. 

Saskatchewan,  Province  of. 

The  Canadian  Northern  Railway  plans 
erection  of  seven  $1,200  frame  section- 
houses  this  year.  Engineer,  Mr.  Eraser, 
C.N.R.  Station,  Edmonton. 

Winnipeg,  Man. 

Plans  and  specifications  for  a  $200,000 
steel  and  concrete  bridge  to  be  erected  by 
the  City  Council  over  the  Assiniboine 
River  are  with  the  assistant  engineer, 
A.  Aldridge.  Engineer,  \\  .  P,  Brerclon, 
22:!  James  A^'enue. 

CONTRACTS  AWARDED 

Harrow,  Ont. 

James  AJcGill,  Harrow,  lias  the  cement 
and  the  Canadian  Bridge  Company,  pur- 
chasing department.  Walker  ivoad,  Walk- 
erville,  has  the  steel  contract  for  the 
$H.00()  l)ridge  for  the  Municipal  Council. 

Tilbury  North  Township,  Ont. 

The  Stratford  Bridge  and  Iron  Coni- 
l)any,  l)l-!)7  Erie  St.,  Stratford,  have  the 
steel  contract  in  connection  with  the 
erection  of  four  bridges  for  the  Township 
Ci  luncil. 


Public  Buildings,  Churches 
and  Schools 

Beauport,  Que. 

'File  curate,  L.  .\.  Deziel,  is  receiving 
tenders  until  noon,  April  28,  for  interior 
work  costing  $;('), 000  for  a  church  owned 
by  the  parisli  of  Beauport.  Plans  and 
siiecilications  with  the  architects,  Tan- 
guay  eKr  Lebon,  20  D'Aiguillon  St..  Que- 
bec. 

Creekford,  Alta. 

i'nblic  School  P>oard  plan  erection  of 
a  school  Address,  D.  E.  MacLean,  R.R. 
Xo.  ::,  Str.'ithcona. 


AiH-il  :.'.•),  t'.il ; 
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Elmswood,  Aha. 

I'uhlic  ScliiHil  District  Xo.  t  plan 
scliool,  Secretary-treasurer,  II.  ()\\en,  \< . 
K.  No.  t,  Didshury. 

Finch.  Ont. 

rians  aiul  spccit'icatiDiis  with  secretary, 
H.  D.  Cameron,  who  will  recei\  e  lenders 
until  3  p.m.,  .-Vpril  2S,  for  erection  of 
school  for  the  Public  School  Hoard. 

Halifax,  N.S. 

.\.  S.  Pclton,  -to  Queen  St.,  is  drawing 
plans  for  new  building-  and  alterations  to 
eld  church,  costing  .1;10,000,  for  the  West 
End  Baptist  Congregation.  Tenders  to 
be  called  shortly. 

Herbertville,  Que. 

Plans  and  specilications  with  secretary- 
treasurer,  A.  J.  Gagnon,  wdio  will  recei\  e 
tenders  until  May  1  for  erection  of  frame 
school  for  Labarre  School  Hoard. 

Jenner,  Alta. 

\V.  .Stevens  plans  hotel  this  summer. 

Krakow,  Alta. 

Ruthenian  Presbyterian  congregation 
plan  erection  of  church  shortly  ,  .\ddress, 
pastor. 

Lennoxville,  Que.  , 

Plans  and  sijccilications  with  architect. 
James  &  Crocket,  Whiting  Block,  Sher- 
l)rooke,  who  is  receixing  tenders  until 
May  2  for  $1.5,()()()  schttol  for  the  Ascot 
School  Commissioners. 

Lyncott,  Alta. 

Public  School  Board  plan  erection  ol 
a  school.  Secretary-trea>Hrcr,  S.  P. 
Sleeth.  Stettler. 

Manotick,  Ont.  * 

Public  School  Board  |dan  schcjid.  .\r- 
chitect,  J.  J'.  MacLaren,  JO-i  Sparks  St., 
Ottawa. 

Moyerton,  Alta. 

The  public  school  district  plan  election 
of  school.    .Secretary,  E.  H.  Benncr. 

Port  Colborne,  Ont. 

Town  Council  contem))lafe  erection  of 
a  Carnegie  I'ublic  I.iljrarv-.  Clerk.  .\.  (j. 
Hosa. 

Red  Cross,  Alta. 

i'ublic  .School  District  Xo.  :;44(j  plan 
erection  of  school.  .Secretary-treasurtr. 
Jacob  Eamon,  Vulcan. 

Simcoe,  Ont. 

Plans  and  specifications  are  with  llu- 
architects,  Chapman  iK:  Mc(;irtin,  1)5  King 
1'-.,  Toronto,  and  the  Secretary.  F.  E. 
Curtis,  who  will  receive  tenders  until 
May  9  for  $20,000.  stone  and  brick  school 
for  the  Board  of  Education. 

St.  Augustin,  Que. 

Plans  and  specilications  with  secretary- 
treasurer,  f.  O.  East,  who  is  receiving 
tenders  until  May  1  for  the  erection  of  a 
.school  for  the  School  P.oard. 

Toronto,  Ont. 

St.   Barnaba's   .Xn.glican    C  hurch  will 
raise  funds  for  erection  of  a  i);.')0,000  Sun- 
day school.     I'aslor.  Kev.  I'".  E.  Powell, 
Logan  /Vvenue. 

Trenton,  Ont. 

Plans  and  specilications  with  C.  W. 
.Saylorand  at  ofifice  of  the  architect.  S.  1!. 
Boon  &  Son,  Ryrie  Building.  Toronto, 
who  will  receive  tenders  until  May  1  for 
erection  of,$.")0,000  brick  high  school  for 
the  School  Board. 

CONTRACTS  AWARDED 

Brunner,  Ont. 

(  .  C.  Rock,  llrodhagen.  has  .general 
cnnlract  for  $s..s!):;  clnuxb. 


Hamilton.  Ont. 

W  alter  Tinden.  Catharine  .\..  has 
the  masonry  and  steel  and  .Murray  & 
Connor.  l.'iS  X'ictoria  St.  S..  llu  larpentry 
contract  in  connection  with  tlu-  erection 
of  a  $10,000  parish  hall  for  St.  Lnke\ 
Church,  John  and  Mac.Vulay  Streets. 

Lauzon,  Que. 

The  {(dlowing  contracts  have  been 
awardeil  in  connection  with  the  erection 
of  a  $2.j.00()  stone  and  brick  hospital; 
General  contract,  Edgar  Pelletier,  70  St. 
Cyrille,  Quebec;  carpentry,  general  con- 
tractor; masonry,  sash  and  doors.  Olivier 
Michand.  St.  Georges.  Levis;  rooling,  L. 
E.  Labrecque,  Linioilou.  Arciiitect,  P. 
Levesque,  St.  John  .St..  Quel)ec. 

Mimico,  Ont. 

Mr.  Herod  has  the  brick  contract  and 
foundations  ha^e  started  for  the  $i',">00 
Masonic  lod.ge  l.)uilding  for  the  Con- 
naught  Lodge  A.  F.  and  A.  M.  Secre- 
tary-, c'.  C.  Healc. 

Montreal,  Que. 

The  Dominion  P)rid,ge  Company,  La- 
chine,  hax'e  the  steel  contract  for  the 
.ffJo.OOO  brick  church  for  the  Ruthenian 
.Catholic  Idrporation.  993  Sherbrcjoke  .St. 
\\^est. 

Quebec,  Que. 

George  Indler  Comp;iny.  Ltd.,  4.j  Alex- 
ander St.,  Montreal.  lKl^  L;i  inral  contract 
for  .grain  stora.ge  Ijuildnig  for  Quel)ec 
Harbor  Commissioners. 

Quebec,  Que. 

1".  i-L  Marchand.  2Gj  St.  Valier  St..  has 
the  contract  for  iron  stairs  for  the  $300.- 
000  churcli  for  the  parish  of  St.  Roch.  at 
s;i .:.'()(). 

Sherbrooke,  Que. 

.MacPean  &  Williams.  39a  Belmont  St., 
.Montn.<il,  have  general  contract  for 
$;,.")0()  brick  addition  to  school  for  Pro- 
testant .School  Board  Commissioners.' 

Sydney,  N.S. 

Rhodes  Curry  Company,  10.j  Granville 
St.,  Halifax,  has  the  .general  contract  and 
Jlagen  &  Co.,  4,52  George  St..  has  the 
plumbing  contract  for  jemodellmg  a  resi- 
dence into  a  hospital  for  the  Military 
H  c  ispital  Commissioners. 

Three  Rivers,  Que. 

J.  Bourque.  03  City  Plall,  Hull,  has  the 
general  contract  for  the  completion  of 
public  buildin.gs  for  the  Dominion  Gov- 
ernment, Dejiartment  of  Public  Works. 

Business  Buildings  and  Indus- 
trial Plants 

Calgary,  Alta. 

.\lbt'rt;i  Milling  (  onipany  plan  ercclioii 
of  llour  mill. 

Carmangay,  Alta. 

Howe  (jrain  (.'onipany  have  site  on 
wdiich  they  i)lan  to  erect  an  elevator  this 
vear.    .\ddress,  R.  M.  Maloney. 

Cherhill.  Alta. 

.\lberta  farmers'  Co-oix-rati ve  Society 
are  considerin.g  plans  for  store  to  be  built 
this  year,  .\ddress.  local  secretary.  Cher- 
hill, 

Guelph,  Ont. 

CoKvill.  Mootii  &  Co..  Douglas  Street, 
ari,'  jjreparing  plans  for  a  store  and  resi- 
dence. 

Hamilton,  Ont. 

X'alional  .\brasine  ('onipany.  head  of- 
lice.  Boston.  .Mass.,  plan  $7.">,n(i(i  iiianiilac- 
tniing  plant. 

I'kins  and  specilications  with  architects. 


McPhie  &  Kelly,  Bank  of  Hamilton 
Building,  who  will  receive  tenders  for  all 
trades  in  connection  with  the  erection  of 
a  $3."i,n(i(i  brick  addition  to  factory  of  tlie 
(.'anadian  .Shovel  Coin]iany,  Imperial  St. 

Lac  La  Beche,  Alta. 

Mr.  Trudel  considerin.g  itlans  for  fur 
factory. 

Lcthbridge,  Alta. 

W.  R.  PIull  contemi)lates  repairs  to 
■■Sheppard"  Block.    Cost,  $3,500. 

Imperial  Oil  Company  plan  addition 
to  warehouse.    Mana.ger,  W.  E.  Green. 

London,  Ont. 

Ir'enmans  Limited,  Paris,  plan  branch 
factory  here. 

Manyberries.  Alta. 

George  Holdershaw  plans  erection  of 
hotel  tliis  summer. 

Mr.  Black  plans  brick  block,  to  be 
built  this  year. 

Mr.  De  Jourdan  has  purchased  a  site, 
on  which  he  plans  to  build  a  theatre  and 
hall. 

Milverton,  Ont. 

Samuel  Jacobs,  (^'oxon  Block,  has  pur- 
chased i)remises  which  he  plans  to  re- 
model and  fit  u])  as  a  garage. 

Montreal,  Que. 

Leo  Leclaire.  399  Eabre  St.,  excavat- 
ing for  $3,000  brick  factory. 

(  )wen  Roberts.  113  Addington  Ave- 
nue, plans  ^:;.(\iH)  cmicrete  warehouse. 

Moose  Jaw,  Sask. 

Robin  Hood  Mour  Mills  plan  additiim. 
Manager.  J.  J.  Kavarick. 

Munson.  Alta. 

I'niied  l-'armers  of  Alberta  Co-opera- 
tive Society  plan  erection  of  elevator  this 
year,    .'\ddress,  local  secretary,  Munson. 

Ottawa,  Ont. 

Tenders  for  electrical  work,  plumbing, 
heating,  and  painting.  plasterin,g  being 
received_  by  owner.  J.  C.  Thoms,  :>.) 
Queen  St.,  who  will  carry  out  masonry, 
carpentry,  and  rooling  for  $.").000  stucco 
and  brick  veneer  bank. 

Peace  River  Crossing,  Alta. 

Work  to  start  at  once  on  warehouse 
for  the  Imperial  Oil  Conipany,  Tegler 
I'lock,  Edmonton. 

Portage  la  Prairie,  Man. 

['lans  lieing  prepared  for  a  terminal 
elevator  to  be  erected  by  .\.  b'orsythe  & 
Co.     Manager.  .\.  b'orsythe.  1  1  igh  "Pdurf. 

Port  Hope,  Ont. 

X'icholson  b'ile  Conipaiiv  plan  factory 
addition.     Manager.  1'',.  M.  I'urber. 

Provost,  Alta. 

L'nited  b'armers  of  .\lbert;i  Co-oper.i- 
live  Society  plan  to  linibl  an  elevator  this 
year. 

Quebec,  Que. 

Geo.  h'uller  Co.,  Ltd..  4.')  .Alexander 
St..  Montreal,  .general  contractor  for 
.grain  stora,ge  building  for  the  (Juebee 
Harbor  Commissioners  is  in  the  market 
for  4,000  yards  of  l]/,  inch  stt)ne  and 
S.OOO  yards  of  1-inch  stone. 

Raymond,  Alta. 

Raymond  MeicaiiliK'  (  oinpanv  liaving 
plans  prepared  for  brick  store  and  ol'llce 
buildin.g. 

Saskatoon,  Sask. 

New  ti'iiders  will  be  called  shortly  for 
a  $] 3.000  metal  clad  and  fireproof  con- 
struction warehouse  for  Sawyer  Mas- 
sey  Co.,  Ltd..  he.id  oflice,  Hamilton.  Ont. 


nil  rt )  N  r  i<  .\(  i  \<  I'.co  u  d 


Toronto.  Ont. 

I\i>v  t'tiinpany.  l.ld.,  -.M  Kuer  Si., 
plans  $T,,'it)i)  lirick  factory. 

Kcliaiici'  KiiittiiiK  (."oinp.iiiN .  iu;.'>  Kiiii; 
W  fst,  plan  lactdry  hiiiUliny .  Mana.m  r. 
I"'.  U.  Svvi'i'm-y. 

Tho   Canadian    Aulo   SaK's  (."niupans 
have  selfcted  a  site  on  wliicli  tlu'\-  plan 
to  hiiiUI  a  brick  and  ci'iicrcic  aiilc  lac 
torv. 

CONTRACTS  AWARDED 

Brantford,  Ont. 

llu.nli  Howie.  ;^.">l  I'ark  Avenue,  lias 
general  contract  tor  construction  of 
$;t.iliHi  concrete  coal  l)iu  lOr  the  llo.spiial 
IU>ard.  Lity  t'ouncil. 

Deseronto.  Ont. 

I'-ale,  McMalions  t  oiupaii),  .sparks  .St., 
Ottawa,  liave  general  contract  for  aero- 
plane plant  and  training'  .ground  for  the 
Imperial  Munitions  Hoard.  Royal  liank 
Huildin.vr.  Toronto.  Mr.  .Sliarpe.  care 
Ljeneral  contractors,  will  ))urcliase  si)ruce, 
pine,  and  hemlock  lumi)er,  and  one  ;S0.()i)ii 
tiallon  wooden  tank. 

Dundas,  Ont. 

1'.  H.  Secord  &  Sons,  i:>:i  Nelson  St., 
Brantford,  has  general  cc)ntract  for  $35.- 
000  hrick  office  building  for  John  I'uri- 
rani  &  Sons  C(>mpan\.  l.til..  Matt  St. 

Ford  City.  Ont. 

Tile  followin.y  contracts  have  been 
wariled  in  connection  with  the  erection 
of  a  .$27,000  concrete  and  brick  addition 
to  factory  of  the  Canadian  Lamp  and 
Stamping  Comiiany,  Edna  St.:  General 
contract.  Wells  &  Gray,  Bank  of  Com- 
merce Building,  Windsor;  steel,  Cana- 
dian Bridge  Company,  Walker  Road. 
Walkerville;  rooting,  I'cnnington  & 
Brian.  47  Sandwich  St.;  plumbing,  Wind- 
sor Hardware  Company,  09-71  Sandwich 
St.;  glazing  and  painting,  C.  M.  Bennett, 
22  Assumption  St.,  Walkerville.  Gen- 
eral contractor  will  carry  out  all  other 
trades. 

Fort  William,  Ont. 

D.  A.  (iord(jn,  Luci  Court,  has  the  gen- 
eral contract  for  $20,000  drying  house 
for  the  Mutual  Elevator  Company,  Ltd., 
Grain  Exchange  Building,  and  is  in  the 
market  for  cement,  lumber,  tar,  and  gra- 
vel roofing,  60  boilers,  shafting  machin- 
ery, pulleys,  belting,  and  motors. 

Halifax.  N.S. 

F'cter  Kelly,  10  Williams  St.,  has  gen- 
eral contract  for  alteration  costing  $:i,()00 
to  store  for  \\'cntxclls  Ltd.,  Barrington 
Street. 

Hamilton.  Ont. 

W.  M.  Hobbs  &  Son.  :u:;  Emerald  N.. 
have  the  general  contract  and  will  let  all 
trades  except  masonry,  steel,  carpentry, 
and  rfjofing  for  the  erection  of  stores 
and  apartments  costing  $10,000.  for  G.  B. 
Brr>wn.  Athol,  (Cumberland  County,  N.S. 

Jacques  &  Tcci)lc.  '.'>'.)  West  Terrie  St,, 
have  general  contract,  and  will  carry  out 
fl;c  masonry,  steel,  carpuntry.  and  roof- 
ing work  for  alteration  costing  $5,000  to 
church  for  a  laundry  for  t'lie  Sunset 
Laundry,  24  Park  St.  S.,  who  will  do  the 
electrical  work. 

London.  Ont. 

Tenders  i;eing  received  for  reniodeUin.i.; 
offices  for  Silverwoods  Ltd.,  Bathurs:  St. 
Cest.  $3,000.  John  Putherbough,  loo-; 
Weiiincton  St.,  has  contract  :.ir  brick 
vaults.  Architect.  L.  V.  Carrothers,  Bank 
of  Toronto  Building. 

Montreal.  Que. 

Reid  Bros..  .511  St.  Catherine  W.,  have 


the  general  cnntiact  for  alterali<jns  cost- 
ing $15,000  In  store  for  Evans  Bros.,  20(i 
l.aurier  Ave. 

I.,  l.aiii^e.  :.':-S  l.afountain  Park,  lias  liu' 
.general  contract  fur  $<s,750  lirick  sUirag'' 
building  for  llaltou  C'ompany,  10  lionse- 
coin\s  .Street. 

■  l''or  alteration  costing  .$4,000  to  cau; 
owned  by  l-lstatt'  Jiurlaiul,  :i  Place 
l)'\inies:  (ieneral  contract,  William 
Pxely,  rear  441)  lUeury  St.;  i)ainting,  gen- 
eral contractor;  idumbing  and  liealing, 
Thonias  ()"('onnell,  PSii  Ottawa  St.  Elec- 
trical work  to  he  let. 

New  Toronto.  Ont. 

JIanna  &  Nelson,  '.llo  Pii^holinc  Uoad, 
Toronto,  have  plastering  and  Mr.  liar- 
nnm,  Mimico,  has  the  painting  contract 
for  alteration  costing  $l.",,0i)()  to  ol'lice 
buildings  for  llrown's  ('opper  and  l-Srass 
Rollings  Mills,  Ltd. 

Crillia,  Ont. 

1".  Iv  Wehl)  &  Son  lia\e  general  con- 
tract lor  erc'ction  of  l)rick  ni.-icliinc  sho]J 
for  I'',.  Long  Manufacturing  Company. 

Ottawa.  Ont. 

.\lcx.  Cliristic  &  Son,  Kensington 
.Vparlnicn Is,  l<",lgin  St.,  lia\ c  the  gencrat 
contract  lor  alterations  costing  $:;,.50()  to 
office  for  the  Dei)artment  of  I'ublic 
Wdrks,  Dominion  GoA'crnment,  Robin- 
son ISuilding. 

.\lcx  Christie  &  Son,  Kensington 
Aiiartnients,  Elgin  .St.,  have  the  general 
contract  ard  arc  buyin.g  beams,  store 
front,  etc.,  for  a  1  i cr.ati ■  jn s  costing  $(),()(l(i 
lo  store  loi  .\llcn  iK;  Coi  lii';uii-,  .Suarks 
St. 

Robert  J  liilme  ;,  s(  Arlington  iVvenue, 
has  general  contract  for  alterations  cost- 
inu  $:3."i.()l)()  to  store  for  A.  J.  P'reinian,  73 
Ridean  Street. 

Quebec,  Que. 

I!,  r,eonard.  care  owner,  has  the  paint- 
ing and  J.  Villeneux  e,  254  Prince  Edward 
St.,  has  the  i.)lastering  contract  for  re- 
modellin.g  bank  for  the  Bank  of  Mont- 
real, St.  Peter  St.,  at  a  cost  of  $7,000. 

The  following  contracts  have  been  let 
for  a  $.20,000  brick  addition  to  oflice  build- 
ing (jwned  by  the  Robert  Redford  Com- 
pany, Ltd.,  corner  St.  Pierre  and  St.  An- 
toine  Streets:  Masonry,  Alex.  Fackney, 
107  .St,  Joachim  .St,;  carpentry,  L.  H. 
Peters,  Ltd,,  in  Sic.  Angele  St.;  electri- 
cal Work,  Quebec  I'Jeclric  C'ompany,  i:!7 
St.  (ohii  St.;  plumljing  and  heating,  J, 
Loncrgan,  08  Maijle  .\\eniie;  painting,  B, 
Leonard,  '>'.'.  St.  Joliii  .St.  Architects, 
Stavciv  a-  Slavcly,  1)2  St,  Peter  St. 

Toronto.  Ont. 

W,  Hughes.  '>U\  Sinicoc  St..  has  the 
mastinrv  and  W'elU-r  Co.,  Teciimseh 
-St..  have  till'  car])cntry  contract  in  con- 
nection with  the  erection  of  a  factory  and 
art  gallery  costing  $47,00(1  lor  1!.  M.  &  T. 
Jenkins,  28  North  St.  Tenders  in  on  all 
others  trades,  .md  contracts  will  be 
awarded  shortly. 

L.  E,  Howling,  107  Ycu-^v  Street,  has 
.general  contract  for  $:-i5,00()  concrete  i)Iant 
for  the  Ho\'t  Metal  ('(nniiany  :;50  East- 
ern .Avenue. 

Trail.  B.C. 

1-;,  J).  McDonald  has  the  general  con- 
tract for  erection  of  a  $12,(100  theatre  for 
tlie  Trail  Opera  House  Coinpan\-,  Ltd. 
General  contractor  will  purchase  a  car- 
load of  cement.  .Architect,  V.  G,  Chap- 
man. 

Welland,  Ont. 

Ryan   &  Gardner.   Main  St.   E.,  have 


tlic  general  contract  f(jr  converting  build- 
ing into  a  theatre  at  a  cost  of  $11,000,  for 
Toyne  &  Whalley. 

Winnipeg.  Man. 

h'raser  M.  McDcinald  has  general  con- 
tract for  a  brick  warehouse  for. the  Min- 
neaixilis  'I'hreshing  Machinery  Company. 
.Vrcliitect,  C.  S,  Bridgeman,  20  Canada 
Life  ilnilding. 


Residences 

Barrie,  Ont. 

W.  C.  Thompson,  15  Owen  St.,  plans 
erection  of  six  .$3,000  brick  veneer  resi- 
dences. 

Belmont,  Ont. 

Claude  Bancroft  is  erecting  a  black- 
smith's shop  and  is  having  plans  pre- 
p;ired  for  a  residence.    Cost  $3,500. 

Blenheim,  Ont. 

A.  Ci.  Shillington,  to  start  work  on  $:>,- 
500,  brick  residence. 

Brockville,  Ont. 

W.  S.  Brown  plans  $4,500  brick  duplex 
residence. 

Chesley,  Ont. 

*  Tenders  received  by  C.  R.  Ankennian 
until  May  1  for  erection  of  his  $5,000 
lirick  residence.  Architect,  W.  G.  Murray. 
Dominion  Savings  Bldg.,  London. 

Cottam,  Ont. 

James  Stevenson  has  purchased  site  for 
a  $:!,000  residence.  Owner  will  prepare 
plans. 

Cowal,  Qnt. 

Bert  McCallum  plan*  erection  of  $3,- 
000,  brick  residence  shortly, 

Grandview,  P.E.I. 

Plans  and  specifications  with  owner, 
A.  Martin,  who  will  receive  tenders  for 
all  trades  in  connection  with  the  erection 
of  a  $3,000,  brick  residence.  Architect, 
C.  B.  Chappel  &  Hunter,  DesBrisay 
Bldg,,  C^harlottetown. 

Halifax,  N.S. 

H.  A.  Russell,  St.  Paul  Bldg.,  is  pre- 
paring plans  for  a  $0,000  frame  bungalow 
for  B,  W,  Russell,  Green  St.  Tenders 
to  be  called  shortly. 

Tenders  will  be  called  shortly  by  A.  S. 
Austen,  Gottingen  Street,  for  the  erec- 
tion of  a  $5,000  frame  residence. 

Foundations  are  in  for  a  $;1,000  frame 
residence  to  be  erected  by  Wm.  Law- 
James  Street. 

La  Cie  Carriere  Frere,  31  Laurier  St. 
E.,  plan  erection  of  four  brick  residences 
shortly,  costing  $14,000.  Owner  buys  130 
yards  of  concrete.  .00,000  bricks  and'  1,500 
yards  of  ])lastcring.  Architect,  Z.  Trudel, 
2.38  St.  .Kndrc  Street.  Montreal. 

Josejih  Charluinncau.  131  St.  Zotique, 
plans  alterations  to  his  residence,  costing 
$:;,ooo, 

.\cli.  I^eblanc,  ;!870  Casgrain,  is  about 
to  start  work  on  a  $3,000  brick  residence. 

Hamilton,  Ont. 

Plans  are  drawn  for  a  $3,000  brick  resi- 
dence for  Itllison  &  Jones.  Owners  carry 
out  masonry,  carpentry  and  roofing. 

Plans  are  drawn  for  two  $2,500  brick 
residences  for  Bethune  &  Dirks,  57  St, 
Clair  .\ye,.  who  will  carry  out  the  ma- 
sonry, rooting  and  carpentry  and  let  all 
other  trades, 

T,  R,  Hawkins,  111  Leinster  .\venue, 
pl.ans  $1,000  brick  residence,  and  will  car- 
r}   out  the  carpentrj'  and  roofing. 
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Islington,  Ont. 

Tlioinas  Jenkins  is  excavating  f<->''  a 
J.'ijSOO  brick  re-^idence. 

Kingston,  Ont. 

Wriley  Smith,  Earl  Street,  plans  three 
residences. 

Thos.  A,  Andre,  i'.arl  Street,  plans  .'t;4.- 
000  brick  double  residence. 

\V.  Rankin  Johnson,  Queen's  Univer- 
sity, plan.s  ,$4,000  residence  and  will  let  all 
trades  except  excavating. 

Robt.  Wallace,  liSO  Rarrie  Street,  plans 
erection  of  a  double  brick  \-enecr  resi- 
dence. 

London,  Ont. 

H.  C.  Sanders,  140  Horton  St.,  i>  re- 
niodellini>- •  his  residence  at  a  cost  oi 
.$3,000. 

Montreal,  Que. 

D.  Parrel  1.  Carlovv  and  Cote  St.  .\n- 
toine  Rd.,  is  excavatint;-  fi>r  two  semi- 
detached brick  residences,  costint;-  .$:?n,- 
000.    Architect,   \\".   S.   \\'ri-ht,  :.'ni  Si, 

O.  Poirier  &  S(in>,  lo:;  t  athcart  St.. 
plan  erection  of  a  $4. (»()()  brick  \enrer 
residence. 

N.  Hollister,  512  Bay  Street,  has  |)lans 
and  specilications  and  will  reciive  ten- 
ders until  A])ril  :i7  for  erectinn  dl  bis 
.fl 5.000  brick  residence. 

Mount  Pleasant,  Ont. 

VV.  C.  Tilley,  Temple  Bld^..  Brant  lord, 
has  drawn  plans  for  a  .$4,000  brick  re,--i 
dence  for  Jas.  Downey.  Mohawk  !'.<). 

Orillia,  Ont. 

Geo.  Van  h'ttan  has  purchased  site  for 
residence. 

Ottawa,  Ont. 

Ed.  Belanger.  26  St.  Francis  Street,  has 
started  foundations  for  $4,500  brick  ve- 
neer residence.  Owner  lets  electrical 
work,  plumbing,  heating  and  plastering, 
rencc,  01  Columbus  Street. 

H.  A.  Russell,  St.  Paul  Bldg..  is  pre- 
liaring  plans  for  a  $7,000  apartment  for 
.\lf.  Elliot,  Pleasant  St..  Dartmouth, 
'i'enders  will  be  called  shortly. 

Outremont,  Que. 

Pierre  Guidazio,  44  Marsolais  Street, 
is  excavating  for  two  $8,000  stone  resi- 
dences. Architect,  Z.  Trudel,  2.38  St. 
\ndre  St.,  Montreal. 

L.  P.  Forest,  347  Boulevard  .St.  Joseph, 
is  excavating  for  four  $6,000  brick  cot- 
tages. 

L.  Z.  (ianthier,  2  Elmwood  Ave.,  will 
start  work  at  once  on  alteration  to  hi- 
residence  costing  $3,150.  'Architects, 
Gauthier  &  Daoust,  180  St.  James. 

Owen  Sound,  Ont. 

John  Woolrich  jjians  erection  of  a 
$:!,000  bungalow. 

Quebec,  Que. 

Jos.  Gignac.  202  Herniine  .St..  has 
started  work  on  a  $3,000  frame  and  brick- 
residence. 

Odilon  Noel.  204  St.  Lawrence  Street, 
lias  started  work  on  a  $3,000  frame  and 
brick  residence. 

Swansea,  Ont. 

Edwards  &  Corley,  431  Roncesvalles 
Ave.,  Toronto,  plan  twelve  brick  resi- 
dences costing  about  $3,000  each.  Own- 
ers expect  to  start  on  four  at  once. 

Tilman's  Corners,  Ont. 

I'lans  are  prepared  and  tenders  will  be 
called  shortly  for  the  erection  of  a  $35,000 
stone  residence  for  P.  D.  Carse.  484  Main 


Street  Ea^l.  HaniillMU,  ,\rcliilecl.  Clor- 
(bin  Hutlon.  P.ank  .>f  Uaniilniii  I'.ldg.. 
Hamilli  111. 

Toronto,  Ont. 

Plan-  are  drawn  fnr  a  $.-..(1(111  brick 
house  for  J.  (  ,  Skene,  b'ernwood  Park 
.\venue. 

E.  Sprague.  11 .\rundel  ,\ve..  wants 
tender-  on  boi  air  lu'atim^,  plastering  and 
wiring  for  a  pair  of  re.-idi  iices  which  he 
is  erecting  at  a  cost  of  $4,000. 

J.  S.  Case.  124  Grenadier  Road,  is  ex-  . 
cavating  for  a  $4,(MlO  brick  re-iib  iKT,  and 
buy-    brick    and    lunilier.    lei-    i  ilui  1 1  bi  irj , 
heating  and  ])aiiiting. 

.\.  K.  Eankin.  85  Hogarth  .\ve.,  is 
erecting  a  pair  of  brick  residences  cost- 
ing $3,000. 

Tenders  are  wanted  by  D.  .S.  Herilagc, 
45  King  Stre^et  West,  for  carpentry, 
plumbing  and  iil.isteriiiv;  for  alterations 
to   his  .•ipartnieiit,-, 

A,  F.  Foster,  493  Rusliton  Road,  is 
excavating  for  $3,000  brick  residence. 

\-:.  K.  W  Hey.  ,-.  Poplar  Plains  Cres., 

IS  cxc.u  atiiiL:  loi  a  $10,000  stone  and 
brick  residence  and  gara.ge.  Owner  buys 
ni.'iterial  and  lets  plumbing,  heating  and 
wiring. 

Jo-.  T'ijoan,  23  Balsam  Ave.,  is  excavat- 
in.g  for  three  brick  residences  costing 
$6.1(10. 

Pxcavating  has  started  for  three  $2.- 
iKMi  lirick  residences  to  lie  erected  by  \V. 
.\.  Koder.  Kit)  Withrow  Avenue. 

Excavating  has  started  for  nine  brick 
residences  to  be  erected  by  H.  Lucas.  110 
b"el-iead  .\ve.,  at  a  cost  of  $1S,000. 

I'^xcavating  has  started  for  a  residence 
and  garage  costing  s;6.200.  to  be  erected 
by  A.  E.  Wh.atmough,  4S0  Keele  Street, 
who  will  supervise  and  let  smaller  trades. 

Excavating  has  started  for  a  pair  of 
residences  costing  $4,000.  to  be  erected 
by  F.  G.  Swart.  25  W'ineva  .\ve..  who 
will  let  plumbing  and  heating. 

City  Homes,  Limiteil.  4S  Hogarth  Ave., 
about  to  start  work  on  a  pair  of  brick- 
residences  costing  $4,600. 

Will.  Moad,  46  Oakwood  .^ve.,  is  about 
to  start  erecting  two  brick  residences 
costing  $6,000.  Owner  buys  brick  and 
lumber  and  lets  ijlumbing.  heating,  etc. 

C.  H.  Munro,  124  Beech  .'\ve.,  is  ex- 
cavating for  a  $3,750  brick  residence 
which  he  will  erect.  Owner  buys  brick 
and  lumber,  lets  smaller  trades. 

G.  Martin.  104  Balsam  Ave.,  is  exca- 
vating for  a  $3,600  brick  residence  he 
will  erect  on  VVopdhine  near  Gerrard. 

Tenders  are  wanted  for  plumbin.g, 
heating  and  wiring  for  a  $.3,000  brick 
residence  to  be  erected  by  .\.  G.  Saun- 
ders, 70  Wychwood  Ave.  Owner  buys 
brick  and  lumber. 

J.  JolifTe,  455  Margueretta  Street,  has 
started  foundations  for  $3,000  brick  rcsi- 
deiict', 

CONTRACTS  AWARDED 

Amherstburg,  Ont. 

Ilarrj'  Howe,,  142  Lincoln  Road. 
Walkerville,  has  been  awarded  the  ma- 
sonry contract  and  A.  W.  Morris,  100 
Oak  .\ve.,  the  carpentry  and  roofing  con- 
tracts in  connection  with  the  erection 
of  a  $6,000,  2-storey,  brick  residence  for 
W.  Chatcr,  Walkerville. 

Brockville,  Ont. 

'i"he  lollowin.g  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $4,000.  2-storcy,  frame  residence  for 


A.  E.  Parker: — M;i-oiirv,  Ale.'v,  Price; 
carpentry  and  roolmj,  P  I'arslow; 
electrical  work,  A.  G.  Dobbie,  King  W.; 
plumbing,  H.  S.  Brown,  King  W.;  paint- 
ing, Steele  &  Christie. 

Charlottetown,  Ont. 

James  Marshall,  Covehead,  lias  the 
general  contract  for  $3,000  frame  resi- 
dence for  John  Enman.  236  Sidney  St.. 
who  will  let  all  tr;ules  excejit  carpentry 
and  rooting. 

Hamilton,  Ont. 

•  Blatz  Bros  ,  is;  Charlton  .\ve.  E.,  have 
the  general  l  oini.ni  antl  will  carry  out 
the  masonry,  steel,  carpentry,  roofing, 
electrical  work,  plastering  and  painting 
for  two  $1,500  frame  residences  for  F. 
.Smith,  '>'>  I'alnierston  .Ave. 

The  following  contracts  have  been 
awarded  for  the  erection  of  nine  $1,500 
brick  residences  for  Cromp'ton  &  Cronip- 
ton,  1110  Barton  E.: — Electrical  work,  F. 
Thornton,  174  Balmoral  Ave.;  plumbing, 
J.  M.  Luxon,  451  Wilson  St.;  plastering, 
H.  Hancox,  87  Cambridge  St.;  painting, 
N.  H.  Frost,  1130,  Barton  E. 

Thos.  Allen,  265  Robert  Street,  has 
.-iwarded  the  following  contracts  in  con- 
nection with  the  erection  of  his  two 
$3,500  brick  residences: — Electrical  work, 
J.  Lavenbein.  182  Emerald  S,;  plumbing. 
Buchanan  &  McBeth.  314  King  E.;  heat- 
ing, McClary,  Mfg.  Co.,  York  St.;  tin 
work,  V.  Drew,  261  Cannon  E. 

J.  R.  Isbister,  142  Emerald  S.,  has  the 
masonry  and  steel,  H.  Dow.  15  Bay  St. 
E.,  has  the  heatin.g,  and  Buchanan  & 
McBeth,  314  King  St.  V...  the  i)lunil)ing 
ctJiitract  in  connection  with  the  erection 
of  a  $4,000  brick  residence  for  T.  R. 
Hawkins,  111  Leinster  Ave.,  who  will 
carry  out  the  carpentry  and  rooting. 

W.  O.  Sealey,  61  Hunter  Street  W.. 
has  awarded  the  following  contracts  in 
connection  with  the  erection  of  his  $15.- 
000  brick  apartment  house: — Electrical 
work.  R.  M.  Smith,  403  Barton  E.; 
plumbing  and  heating.  Bloom  and  Brit- 
ton,  121-3  James  St.;  painting,  W.  'Mc- 
Elroy,  1  H'ill  Street. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  two  $6,000  and  one  $4,000  brick  apart- 
ment houses  for  W.  O.  Sealey,  61  Hunter 
St.  W.: — Electrical  work,  R.  M.  Smith. 
403  Barton  E.;  plumbing.  Bloom  &  Brit- 
ton,  121-3  James  Street;  painting,  W. 
McElroy.  1  Hill  Street;  heating,  McClary 
Mfg.  Co.,  York  Street. 

Hensall,  Ont. 

R.  Cudmore  has  masonry  and  T. 
Welsh  the  carpentry  contract  f(H-  $3,500 
brick  residence  for  G.  C.  Petty. 

Humber  Bay  P.O.,  Ont. 

(ieo.  Mickie,  fslin.gton,  has  been 
awarck'd  the  general  contract  for  the 
erection  of  a  $;!,()00  brick  residence  for 
.\lex.  Clark. 

Levis,  Que. 

■Shaienks  &  Frerc.  Guenette  .Street,  has 
the  .general  contract  and  has  started  work 
on  the  $7,000  residence  for  Geo.  Ther- 
rien.  Eraser  .Street. 

London,  Ont. 

K.  romlinson.  651  Waterloo  Street,  has 
the  .general  contract  for  a  $3,000  brick 
residence  for  E.  .\dams,  753  Lome  .\ve. 

A.  C.  Buffy.  381  Hamilton  Road,  has 
general  contract  aiid  is  excavating  for 
$3,000  brick  residence  for  C.  O.  Smith. 
07  Tecnmseh  \ve. 


Tenders  and  For  Sale  Department 


Notice  to  Contractors 


Concrete  Mixer 


<eulr.l  Icmlfis,  aiUlicsscil  lo  tlic  I'liaiinuin  ol 
il>c  Hnai.l  of  Control,  City  Hall.  Ottawa,  will  1h- 
.>civcil  I'V  till-  Siiirtary,  up  t<>  4  p.m.,  Tues- 
.ijy.  May '1st,  1917,  for  one  Half  Cubic  ^  anl 
I'.atcli    Power    I'oinritf  .\lixfr. 

.\ny  tcniler  received  after  the  al)Ovc  stated  lime 
x\iil  lie  <leclare<l  iiiforinal. 

Spcciticatious  ari.l  full  particulars  may  lie  oli- 
i.iine.l  on  application  lo  the  C"ity  ICngineer's  otiice. 

The  I'otporalion  does  not  liiii.l  it -elf  to  aicepl 
llic  lowest  or  any  tender. 

.\.  F.  M.\r.\LI.L  M, 

l  oinmissioncr  iii  Works. 
,  ,  ,  is:'  .    I'.ilT.  IT  IT 

Notice  to  Contractors 
Oil  Distributors 

Sealed  tenders,  aildresseil  to  tlie  Chairman  oi 
the  IJoard  of  Control,  will  be  received  by  tiic 
.Secretary,  City  Hall,  Ottawa,  up  to  4  p.m.,  Tues- 
day. May  1st,  1917,  for  two  Oil  Distributing  M- 
tacliments  for  sprinkling  waggons. 

.\ny  tender  received  after  Itie  above  stated  time 
will   be  declared  informal. 

.Specilications  and  full  particulars  may  be  ob- 
tained on  application  to  the  City  Engineer's  office. 

Tlie  Corporation  does  not  bind  itself  to  accept 
t'  .  ..r  :,in-  tender. 

.\.  K.  MACAI.LUM, 

Crjmnii.ssioncr  of  Woiks. 
I  htawa.  A[.iil  ITlh,  1017.  ]71T 


To  Contractors 


.Sealed  tenders  marked  "Tenders  for  Cream- 
<iy."  addressed  to  the  undersigned,  will  be  re- 
ceived at  this  Deriartment  until  .5  o'clock  on 
Thursday.  May  3rd,  for  the  erection  of  a  Cream 
ery  Hnilding  in  New  Uskeard.  Plans  and  speci- 
lications can  be  seen  at  the  office  of  the  Agri- 
riiltnral  I)e|>artn)ent.  .New  IJskeard,  and  this  ])e 
partment.  Each  tender  must  be  accompanied  by 
an  accepted  bank  cheque,  payable  to  the  •lion 
onrable  F.  Cj.  Macdiarmid,  Minister  of  Public 
Works.  Ontario,  for  5  per  cent,  of  the  amount 
of  tlie  tender,  and  this  amount  will  be  forfeited 
if  the  person  or  persons  tendering  decline  to  enter 
into  a  contract  when  called  upon  to  do  so,  or 
fail  to  complete  the 'work  contracted  for;  and  the 
bona  fide  signatures  and  addresses  of  two  svireties, 
or  tiic  name  of  a  guaranty  company  approved  by 
the  f)epartment,  willing  to  provide  a  bond  fo, 
the  rhie  full'illment  of  the  contract,  must  accom 
'-■ach  ten'ler. 
Department  is  nut  bound  lo  accept  the 
-■  'ir  any  lender. 

I!y  order, 

II.  F.  .Mc.Vaugliten, 
Secretary,  Public  Works  Dept.,  Ontario. 
Department  of  Public  Works,  Ontario 
Toronto,  April  21st,  1!)T7. 

Newspapers  publishing  this  without  authority 
siill  not  be  paid  for  it.  17-17 


To  Contractors  and  Others 


Al  limes  «!■  aic  in  a  iiusilioii  lo  lill  rush  ohIims 
li>i  |iilin^  timluT  from  our  slock  supply  al  l''oU'- 
yii,  Moiih  of  Sudbuiy. 

KA.S  TEUN  I.A.N  1)S  I  )KP.\RTMEM  T, 
C.X.R..    TOUOiXTO.  7-1!) 


Tenders  for 

Concrete  Reservoir 

ScalL-d  Icnikrs,  addrcsscil  lu  tlic  .Sfcrtluiy  id  (he 
ICIccti  ie  l.ighl  iS:  WaliT  ( 'ommissioii.  J.isluwel, 
(liitaiiii.  will  be  rc(ei\ed  u|i  lo  '_'  I). 111.  of  Tues- 
day, May  16th,  f.n  llu  r(  msl i  ueliini  of  a  l.'ili.ond 
^al.  Keser\oir  al  l.i^l'iwe!. 

For  plans,  -pei  i liral  ii pii-,  ele..  a]M'ly  lo  \V,  R. 
Reynolds  al  llie  l'"»er  llnuse,  l.islnwei,  (Int., 
or  lo  the  Engineers,  M'lwmaii  i.*y  Cnnnoi,  .'»1  (Jueeii 
Street  VVest,  Toroiiln.  17-lT 


Tenders  for  School 


Sealed,  bulk,  tenders,  will  lie  received  until 
May  15,  1917,  for  tlie  erection  of  a  nine-roomed 
ColleKiale  Institute  in  tlie  Inwn  of  Trenton,  Ont. 

Plans  and  specifications  may  he  seen  at  tlie 
.Xrchitcct's  office  or  at  llie  ofTiee  of  C.  W.  .Say- 
lor,  Cliairman  of  Committee,  Trenton.  The  build- 
ing must  be  completed  by  December  ;i4,  1917. 

The  lowest  tender  not  necessarily  accepted. 

All  information,  tendei-  forms,  etc.,  may  he  had 
at  the  office  of  S.  11  Coon  X-  Son,  Architects, 
Excelsior   Life   Rldi;.,    I'l.n.nlo   Stieel,  Toronto. 

17  17 


Tenders  for  Bridges 


Tenders  will  be  received  liy  Ihe  Toronto  S: 
Vmk  Highway  Commission  u|)  to  nomi.  May  3rd, 
1917,  for 

(a)  A  Concrete  Pridge,  40  ft.  s;,an,   1  .oi    1(1.  Con- 
cession VI.,  Markham. 

lb)  A  Concrete   Uridine.  ;!  spans  Iciiallinj;  7(1  ft., 
over  the  Holland   River,   \e\\  market. 
Tenders  must  he  sf.iled,  marked  and  .Mldrc-sed 

lo  E.  A.  James,  ."T  Adelaide  Street  l'".;i-.i,    I  no. 

T.   EOSIKR.  Clininnaii. 

R.   W.   I'll  1  I.I.I  IS,  Seeretai  y. 

E,  A.  JAMF.S,  Engineer.  17  17 


For  Sale,  en  bloc 


Factory  equipped  to  turn  out  large  quantities  of 
Concrete  Sewer  Pipe,  Hollow  Blocks,  Pricks, 
Cornices,  Friezes,  Ornamental  Blocks,  Vases, 
Floor,  Roof,  and  Ornamental  Tiles.  Wharf  equip- 
ped with  Electric  Crane  and  lights,  and  a  short 
tramway  with  branches  through  factory  and  yard. 
The  plant  cost  $70,000;  will  be  sold  cheap,  in- 
cluding large  stock  of  aggregates  and  colors. 

The  plan  includes  two  patent  automatic  pi|ie 
machines,  one  for  pipe  1.5  in.  to  42  in.  in  diam- 
eter, lengths  41  inches;  and  one  for  pipe  4  in. 
to  12  in.  in  diameter,  lengths  40  in.;  two  men  on 
each  machine  and  a  mixer  can  turn  out  10(J  to 
200  lengths  every  ten  hours,  according  to  the  sizes. 

For   particulars   apply   to — 

S.  C.  FOWLER,  Liquidator, 

No.  70  St.  Paul  Street, 
10  t.f.  Quebec,  Que. 


Stone  Cutting  Machinery 
and  Plant  For  Sale 


Diamond  Saw. 
Gang  Saws. 

Derricks  and  Plant. 

Apply, 

HOLMES,  1113  YONGE  STREET, 
TORONTO,  ONT. 

17-L'O 


Department  of  Naval  Service 

Patrol  Service 


Scaled  tenders,  addressed  to  the  undersigned, 
and  endorsed  "Tender  for  Patrol  Service,"  will 
be  received  up  to  noon  on  Monday,  April  27,  for 
the  charter  of  several  vessels  for  Patrol  Service 
on  the  Eastern  Coasts  of  Canada  during  the 
season  of  summer  navigation,  1917. 

Vessels  offered  should  be  of  the  Sea-going  Tug 
or  Trawler  type,  and  from  125  to  175  feet  long, 
speed  9  to  10  knots,  and  should  be  in  good  ser- 
viceable condition  in  all  respects. 

Vessels  fitted  with  trawders'  winches  will  re- 
ceive prior  consideration. 

Owners  desiring  to  charter  vessels  conforming 
to  the  above  description  are  requested  to  com- 
municate full  particulars,  and  if  possible  plans 
of  the  vessels  offered. 

The  terms  of  charter  are  as  follows : — 

(Jvvners  to  supply  Officers  and  Crew,  board, 
all  stores  and  accept  ordinary  Marine  Risk. 

Department  to  pay,  for  fuel  and  carry  War  Risk. 

G.  J.  DESBARATS, 
Deputy  Minister  of  the  Naval  Service. 
Department  of  the  Naval  Service, 
Ottawa,  April  2,  1917. 
Unauthorized  iiublication  of  this  advertisement 
will  not  he  paid  for.  F 


WANTED  PARTNER  to  take  half  interest  in 
a  Draina.ife  Dredge.  Runner  preferred.  Apply 
llo.K  44,   Port  Colbornc,  Ont.  17-lS 


POSITION  WANTED 


ENGINEER  capable  of  taking  charge  of  de- 
signing and  rustling  up  new  work,  open  for 
Iiositioii  with  small  steel  and  iron  works.  Box 
."lO.S,  Contract  Record,  119  Board  of  Trade,  Mont- 
real. 15-17 


CONSTRUCTION  ENGINEER,  C.  E.,  with 
practical  experience  in  Factories,  (irain  Elevators, 
I  locks.  Concrete  and  Steel  Work,  open  for  a 
responsible  position.  Box  O-W,  Contract  Record, 
119  Board  of  Trade,  Montreal.  l.'i  lT 


Construction  Organization 

Consisting  of  En.gineer,  Supciiiitendeut,  Purchas- 
ing .\gcnt,  Cost  Clerk,  Concrete  F'oremen,  Car- 
lienter  Foremen,  Riggers,  etc..  at  present  tinishiug 
a  job  by  day  labor,  will  he  open  for  engagement 
by  the  15th  of  May.  All  these  men  are  well  ex- 
perienced, and  carry  with  them  recommendations 
of  the  best  contractors  in  Canada.  .\pply  Box 
'id;'.,  Contract  Record.  Toronto,  Ont.  KM" 


^     Montreal,  Que.  ^ 

J  L.  Haniclin,  107;  Mdunt  Royal  Ave.. 
:      has   general    c<mtraii    inr    ^s.ooo  l.rick 

residence   for  J(i>.    lulmr.    Ki;:;  Mount 

Royal  Ave. 
Reid  Bro.s.,  ."ill  St.  e'atliariius  .Si.  W., 

have  ^general    contract    for  alteration^ 

costing  .$14,000,  to  apartment.s  for  Win. 

I.  Gear,  4.')0  Mackay  Street,  .\rclntects, 

Hutchison.    Wood    &    AlilKr,    :.'  I'lacr 

D'.Xrmes. 

Ottawa,  Ont.  - 

A.  E.  Thom.s,  ."i:;  (Jnecn  .Sirrrt,  li.l^  tlie 
general  contract  icjr  .'t;4,oO(>  hrick  Ncnccr 

'     residence  for  John  Tulley. 

The  following-  contracts  have  been 
awarded  in  connection  w  itli  .iltci'atiM)!  < 
to  apartment  owned  l)y  ISatr  Realty  (  o., 
Canal  Street: — Electrical  work.  fl.  L. 
Allen,  273  Bank  Street;  phnnhing  and 
heating,  M.  M.  O'Connell,  y2:'>  Bank  St.; 

t  plastering.  Murphy  &  Morrow,  Bronson 
Ave;  tiling,  H.  K.  Mills  &  S<in,  Sparks 
Street.  Architect.  W.  E.  XotTke,  Central 
Chambers. 

J.  C.  Thorns,  Ca>tle  Bldg.,  Queen  St., 
has  general  contract  and  will  carry  out 
masonry  and  carpciiir\'  work  for  stucco 
and  brick  residence  lor  .\.  Iv  Thoms,  1.5.5 
Sunnysidc,  who  is  recei\in?;  tenders  for 
electrical  work.  jduniliinL;.  luating,  plas- 
tering and  painting. 

The  following  contracts  have  been 
awarded  for  erection  of  a  .^.50,0(1(1  lirick 
and  reinforced  concrete  addition  to  dry 
goods  store  for  Chas.  r)gil\y.  Rideau 
Street; — Concrete  and  brick,  Chas.  Hol- 
brook  &  Sons,  4:23  Somerset  Street;  car- 
pentry, W.  G.  Adamson,  1:20  Sparks  St.; 
roofing,  J.  D.  Sanderson,  5,13  McLeod 
Street;  electrical  work,  J.  A.  Ellacott, 
226  Bank  Street;  plnnibing  and  beating, 
J.  T.  Blythe.  Erank  Street;  plastering, 
Frank  Himt,  11.5  Arlington  .\ve.;  jiaint- 
ing,  J.  B.  Duford  Ltd.,  93  Rideau  Street. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  $25,000  brick  apartments  by  C.  E  Stata, 
303  Bell  Street,  for  Miss  H.  A.  Clemow, 
.57.5  Laurier  Ave.  \\\; — Masonry,  car- 
pentry and  roofing,  (Tcncral  Contractor; 
electrical  work,  H.  E.  .Mien.  Rank  Street; 
plumbing,  W.  Holtz,  Gleimra  .\vc.;  heat- 
ing, J.  Paddon,  83  Thiion  Street;  plaster- 
ing, W.  Green,  417  Lisgar  Street;  paint- 
ing, C.  McEwen.  3(53  Booth  Street. 

Beattie  &  Davidson,  Renfrew  Ave., 
have  been  awarded  the  masonry  contract 
in  connection  with  the  erection  of  a  $5,- 
000,  2^  storey,  brick  veneer  residence 
for  v..  Spence,  Foster  St,,  who  will  carry 
"Ut  the  brick  work. 

The  following  sul)-contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $4,300,  2-storey,  stucco  and  brick  ve- 
neer residence  for  the  Oakland  Com- 
pany, MU  Bank  St.: — Carpentry  and 
rooting,  Walter  Fryer,  5  Glen  Avenue; 
electrical  work,  E.  Headiy,  C45  Echo 
Drive;  plumbing,  T.  B,  Gervin,  69  Leon- 
ard Ave.;  heating,  Pease  Foundry  Co., 
Ltd.,  387  Lyon  St.;  plastering,  Thos. 
Patterson,  70  Rosedalc  Ave.;  painting, 
Robt.  Reoch,  204  C"ooper  St. 

W.  H.  Craig.  243  Fourth  Ave]  has 
been  awarded  tlie  general  contract  for  the 
erection  of  a  $5,000,  2J/^  storey,  brick  ve- 
neer double  residence  for  E.  TTawkins, 
care  of  Jas.  Cummings,  00  Hiird  Ave. 

Quebec,  Que. 

Eug,  Eapointe,  24  Bedard  Street,  has 
the  general  contract  and  will  carry  out 
the  carpentry  and  sub-let  masonry,  roof- 
ing, plnm])ing  and  electrical  work  ff>r  a 
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.$.5,0011  11, line  and  lii  iek  residence  for  ( ). 
Lalierge.    Deniers  .Street, 

Stellarton,  N.S. 

The  Scotia   Woodworkers   Ltd.,  Davi- 
soti  Street,  llalila.x,  h;i\'e  tlie  general  I'on 
tract    for    ;35    double    I■esicl^.1U■e•^    1 1  ir  llu 
.\rcadia  (  oal  Co. 

Stratford,  Ont. 

Cook  &  OT)onoghue,  Downie  Street, 
have  the  plumbing  cr)ntraet  for  Iwei  resi- 
dences, costin.L;  ,'S:;,loo,  f^.r  ,S.  Iri'laiid,  ;  ,5 
Nelson  Street,  who  will  carry  (jut  the 
masonry,  carpentry  and  rooting. 

Swansea,  Ont. 

J.  H.  Doughty,  Lake  Shore  Road.  Mim- 
ieo,  has  been  awardc-d  tlu  plninljin.g  con- 
tract in  connection  with  the  erection  of 
a  .$5,000.  :.'-store\-.  l.riek  residence  for 
( ilenn-Charles,  loo  King  \\  ,  Toronto, 
lirick'  and  Innilier  to  he  purchased. 

Three  Rivers,  Que. 

The  general  contract  for  the  erection 
of  a  residence  for  II.  Helen,  103  Eavio- 
lette  .\\-e.,  has  been  aw.ir'led  to  the  Wa>-- 
a.ganiack  l'ul|)  \-  r,i|n  r  (  ii  Xri-lnir,  !. 
D.  J,  Spence,  :.'10  Rr.un  Hall  Hill, 
Montreal, 

Toronto,  Ont. 

H.  S.  Chappie,  230  Evelyn  Ave.,  has 
general  contraci  for  $3,000  brick  residence 
and  garage  for  W,  I'"..  Birrell,  :i(»2  Que- 
bec Ave.,  and  will  let  all  trades  but  car- 
per) try. 

Jas.  Johnson,  31.  Ellerbeck  Ave.,  has 
general  contract  for  .$4,000  Ijrick  resi- 
deme  for  H.  A.  I'ye.  217  Grenadier  Rd. 
(jeneral  contractor  buys  material  and 
supervises. 

G.  E.  Crockford,  33  ( jros\-,  nor  St.,  has 
the  carpentry  contract  fi  .r  $1,500  brick 
residence  for  J.  M.  Shelton,  S3  Lawton 
\\e.    Owner  is  excavating, 

W  .  1.  De\ins,  31  Bird  .Ave.,  has  gen- 
eral c(jntract  for  $4,300  brick  residence 
t<ir  Airs.  J.  E.  Devins,  31  Bird  Ave.,  who 
will  buy  brick  and  lumber  and  let  plumb- 
in.g,  heating  and  wiring. 

Walkerville,  Ont. 

N.  Fielding,  5:;  1 )( \  i  m -hire  Rd,,  has. 
been  awarded  the  plumliing  and  heating 
contracts  for  a  $3,000,  two-storey,  double 
frame  residence  to  be  erected  for  W. 
Buhner,  107  Hall  Ave,,  Windsor,  who 
will  carry  out  the  carpentry,  roofing  and 
plasterin.g. 

Westmount,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $4,000  brick  residence  for  E.  Mayer, 
4319  W^estern  Ave.: — General  contract. 
IC.  &.  D.  Boileau,  340  Fahre  St.;  masonry 
and  carpentry.  General  Contractor;  roof- 
in,g,  plumbing  and  heating,  Eug.  Robert, 
'.r.i  Vitre  West;  electrical  work.  J.  A.  St, 
.Armour,  3171  St.  Denis  Street;  plaster- 
ing, Z.  Bouchard,  12  Bourget  Street; 
painting,  Bruno  Navet,  1339  St.  Denis 
Street;  tile,  Lenagc  Marlile  Work-s,  Ltd., 
734  St.  Lawrence. 

Windsor,  Ont. 

Tferl).  W.  Wilson,  138  Goyeau  .Ave., 
has  been  awarded  the  general  contract 
and  will  carry  out  the  masonry,  car- 
jientry.  roofing  and  plastering  for  a  $:i,- 
000,  storey,  brick  veneer  residence  for 
Raul  Mcrlo,  38  lu-ie  St. 

Woodstock,  Ont. 

H.  Buck,  Woodstock,  lias  the  masonry, 
T,  (Joodyer.  'i'illsonburgh.  has  the  car- 
l)entry  and  G,  Wilkes.  Woodstock,  the 
concrete  contr;ict  for  two  brick  apart- 
ments costing  $i;,3()0.  for  Wni.  (ioodyar. 


4? 

Power  Plants,  Electricity  and 
Telephones 

Estevan,  Sask. 

Tiiiders  received  by  secretary-trea- 
surer, C,  Stensrod.  until  May  1,  for  labor 
and  material  for  extension  of  38  miles  of 
telephone  line,  including  one  ten-line  unit 
to  present  switchboard  for  Rugg  Rural 
Telephone  Co..  Ltd.  Plans  and  specifica- 
tions at  Department  of  Telephone  aird 
residence  of  secretary-treasurer. 

Halifax,  N.S. 

The  Nova  .Scotia,  Tramways  &  Power 
Co..  Barrin.gton  and  Sackville  Streets,  are 
having  plans  prepared  for  alterations  to 
street  wiring.  Owners  will  probably  re- 
(piire  all  new  apparatus  for  re-wirin.g 
streets.  Secretary-treasurer,  H.  R.  Mai- 
lis,,n. 

Ontario,  Province  of 

The  Hydro  Electric  Power  Commis- 
sion of  C)ntario  are  having  plans  pre- 
pared for  a  hydro  line  through  Stephen 
Township.  Engineer,  F.  A.  Gaby.  Uni- 
versity Ave, 

Yarmouth  Township  Council  plan 
hydro  system  from  St,  Thomas  to  Bel- 
mont, Clerk,  W.  C.  Caughell.  St, 
Thomas. 

Saskatchewan,  Province  of 

North  I'rairie  Rural  Telephone  Co, 
l)lan  Const  met  ion  i  d"  telephone  system. 
Secretai  )  t  l  easnrer.  Preeceville. 

Sherbrooke,  Que. 

B\  -law  will  be  voted  on  shortly  author- 
izing the  borrowing  of  $80,000  required 
for  transmission  line  from  Weedon  to 
Sherbrooke  for  the  lias  &  Electric  De- 
partment, t  ity  (  (luncil.  Engineer,  M, 
.A.  Sammett,  McGill  Bldg.,  Montreal. 

Winnipeg,  Man. 

Tenders  recei\-ed  until  .Ajiril  :!0  by 
Minister.  Hon.  Thos.  H.  Johnson,  for 
supply  and  installation  at  the  Central 
Power  House,  of  two  200  kw.  motor 
.generator  sets  and  switchboard. 

CONTRACTS  AWARDED 

Lennoxville,  Que. 

(i.  B.  Mitchell.  10  Cathcart  St.,  Mont- 
real, has  the  general  contract  for  a  three- 
storey  power  house  for  Bishops  College 
Scbocd.  .Architect.  K.  A".  Rea.  39  Beaver 
Hall  Hill.  Montreal. 

New  Glasgow,  N.S. 

A.  A.  .McDonald.  49  L'pper  Water  St., 
Halifax,  and  \\^  K,  MacDonald,  New 
(jlas.gow.  have  the  general  contract  for 
erection  of  a  fireproof  and  brick  tele- 
phone building  for  the  Maritime  Tele- 
phone &  Telegraph  Co,.  Hollis  Street 
Halifax, 


Fires 

Belleville,  Ont. 

I'.vaporator  owned  li\  tin-  Gr.iham  Co.. 
l.td.    Total  loss  $1  10.000. 

Caradoc  Township,  Ont. 

Residence  and  stables  owned  by  Chas. 
Tilden  &  Sfms,  Con,  2,  Caradoc,  Loss 
$3,30(t.     Will  rebuild. 

D'Lsraeli,  Que. 

Rulter  liox  faclorx-  owned  bv  Louis 
I'rechetle.  St.   l'"erdinand  D'Halifax. 
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THE    CONTRACT  RECORD 


April  ; 


Edmonton,  Alta. 

h'.ictory  owiuil  t)y  tlu-  I'.ihnontoii  I  riu 
ami  Mattress  Co..  lOSml  St.   Loss  $::.ot)(i. 

Gladstone.  Man. 

M\ll,  u  .irtlioiiM  aiiil  ilcvator  ow  lud  li\ 
till-  l-\tio  .Milling  ('<'     I         SI  -.0. 0011 

Newtonbrook,  Ont. 

Kc.-iiiliiK-e  DWiu'il  liv  l>r.  \\  miutl. 
U  Mapk-  .\vc..  Toronto,    l.os.';  $:!.0()0. 

St.  John.  N.B. 

liii^iiu>>  lilock  owiuil  l>y  ("lillis  ICstati', 
.1.  liillis.  100  Union  Stnrt.  Loss  $1;.>.000. 
Will  rcbuihl  at  once. 

St.  John.  N.B. 

lUiiMiui^s  1  K'ciipii'il  l)y  C  onu'aii  iK:  Slior- 
han  Liniitit!,.  I'rinci-  \\'illiani  St.,  Inliii 
Lahatt  Ltd..  Knodiil  Typewriter  ('<>.. 
(ioodvear  Tire  &  Knhher  Co..  and  I', 
tanip'hell   &   fo.     Total   loss  $70,000. 

Simcoe,  Ont. 

I'actiiry  owneil  l>y  llu  Dmninidii  t  an- 
ner.s  Ltd..  head  oHice.  Haniiltoii.  Loss 
<!'JOO,000.  tK-neral  niaeliiiury  and  r(|uip- 
nieiU  will  Ik-  reqiiired. 

Toronto,  Ont. 

Feed  storehouse  owned  l)y  the  lloriop 
MilliniLC  C(V.  m  Dnfferin  Street.  Loss 
.<.■>. 000. 

Waterville,  Que. 

Tenement  house  owned  hy  Mrs.  Ber- 
wick.   Los<  ^.-..000. 

Miscellaneous 

Beamsville,  Ont. 

The  Department  of  Agriculture.  Pro- 
vincial Government,  contemplate  erect- 
ing greenhouse,  heating  plant,  canning 
factory  and  a  boarding  house  at  the 
experimental  farm  at  a  co.st  of  $20,000. 

Brantford,  Ont. 

Tenders  to  be  called  shortly  by  clerk 
of  City  Council.  H.  F.  Leonard,  for  two 
pumps  of  .300  imperial  gallons  per  min- 
ute each  and  2.5  h.p.  motors.,  Engineers. 
Chipman  &  Power,  Mail  Building,  To- 
ronto. 

F.  H.  W'alsh  is  in  the  market  for  one 
only.  2  or  ;i  h.p.  motor,  220  volt.  11)00 
rev.,  new  or  second  hand. 

Guelph,  Ont. 

Prices  f.o.b".  cars,  Guelph.  are  desired 
by  Engineer.  F.  McArthur,  for  two  tanks 
of  6.000  imperial  gallons  each  for  the 
city. 

Halifax,  N.S. 

Tender."  will  be  called  shortly  for  the 
erection  of  a  $7,000  boat  house  for  the 
St.  Mary's  Society.  St.  Mary's  Hall,  Har- 
rington Street.  President.  Jas.  P.  Mul- 
rahy,  132  Cunard  Street. 

Hamilton,  Ont. 

The  Building  Committee  for  the  jiro- 
posed  $200,000  technical  school  will  pur- 
chase one  Xo.  2  Universal  milling  ma- 
chine, one  No.  2  Universal  tool  and  cut- 
ter grinder  with  automatic  feed  to  the 
table,  three  lathes  14  x  6  inches,  one 
shaper.  at  cost  of  about  $.'),000.  Secre- 
tary. R.  H.  Foster,  City  Hall. 

London,  Ont. 

The  I^ondon  Concrete  Machinery  Co.. 
Ltd..  have  secured  the  contract  to  supply 
the  following  concrete  mixers: — J.  Stan- 
icy.  Stanley's  Corners,  Ont.,  %  yard: 
Norman  Ferguson,  .\bernethy,  Sask.  1/6 
yard:  Samuel  E.  Bolton.  Melbourne,  Ont., 
'A  vard;  Geo.  H.  Watters.  Yorkton,  Ont., 
'4  yard;  E.  Frid  &  Co.,  Hamilton,  Ont., 


'i  yard;  J.  .\.  Elliot  I,  Ciulerich,  Out., 
1/6  yard;  Mattagami  i'lilp  iS;  Paper  Co., 
.Smooth  J^ock  I'^alis.  ()nl.,  ' '\  yard  for 
llieir  new  plant. 

Ti'uders  to  be  calli'd  slioiily  hy  rii- 
i^iiU'iT,  II.  .\.  l!r:i/ier,  lor  Mippl)'  ( d'  an 
s  Ion  sU'ani  r(dlrr  to  citx'  council. 

Montreal,  Que. 

Williams  iK.-  W  ilson,  :i20  St.  James  St., 
arc  iwcavaliiig  for  brick  stables  costing 
$:!,000,  which  they  will  erect.  Owners 
will  let  roolin.g,  electrical  work,  plumbing 
and  heating,  .Architect,  J.  S.  .\rrliibald, 
:il  I  Dorchester  Street  W. 

Ottawa,  Ont. 

Tenders  addri'ssecl  to  (  liairnian  of 
Board  of  Control,  received  nntil  1  p.m.. 
May  I,  for  supply  of  one  half  culnc  yard 
batch  power  concrete  niixci',  two  oil  dis- 
tributing attachments  for  s])rinkling  wa- 
,gons  and  for  Bowser  ,L;as(dinc  lanl<  to 
the  city.  Specifications  at  (dlice  of  Com- 
missioner of  Works,  .v.  F.  McCalliini, 
City  Hall. 

St.  Thomas,  Ont. 

Tenders  received  by  Ln.gineer,  M.  Fer- 
.guson,  until  .April  28,  for  installing  two 
steam  boilers  for  the  cit\-. 

Toronto,  Ont. 

The  Canadian  X'ortlurn  Railway,  1 
Toronto  Street,  will  cricl  :!-st(ney  fire 
escape  on  Cf)url  and  l\in,^  .Street  front- 
age. Architect,  (..  C.  P.riggs,  :;4  \'ic- 
toria  Street. 

A'faplcs  Ltd..  'll'.l  V:\n  Llorne.  want  a 
.'i  or  (']  h.]).  ni(itor.  ;i.c.,  ."iOO  rev.  .Scconrl 
hand  preferred. 

York  Township,  Ont. 

Tenders  close  May  .5  for  supplying  ap- 
pro.ximatelj'  100  tons  of  pure  soft  pig 
lead  to  the  Township  Council.  Sealed 
tenders  for  selected  scrap  lead  will  be 
considered.  Engineer,  F.  Barber,  40  Jar- 
vis  .Street,  Toronto. 

CONTRACTS  AWARDED 

Quebec,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  supplies  for 
the  Waterworks  Department,  City  Coun- 
cil:— Iron  castings,  Terreau  &  Rachine, 
196  St.  Paul  Street;  brick  (special),  L. 
Letourneau,  Smith  Street;  drain  pipes, 
-Standard  Clay  Products,  care  of  Engi- 
neer, W.  D.  Baillairge;  brass  work.  Me- 
chanics Supply  Co.,  345  St.  Paul;  cement, 
shovels  and  picks,  Samson  &  Filion,  34") 
St.  Paul  Street;  cast  iron  pipe,  Canada 
Iron  Foundry,  care  of  Engineer. 

St.  John,  N.B. 

Ed.  I3ates,  Duke  Street,  has  the  gen- 
eral contract  for  a  $6,000  brick  garage 
for  P.  W.  Thomson,  206  Germain  Street. 

York  Township,  Ont. 

The  Bowdeh  Machine  Co.,  Ltd.,  163 
Sterling  Road,  have  the  contract  for  sup- 
plying valves  and  hydrants  costing  $7,420 
to  the  Township  Council.  Engineer,  F. 
Barber,  40  Jarvis  Street,  Toronto. 


Incorporated  Companies 

Haileybury,  Ont. 

The  Anglo  Kirkland  Gold  Mines  T^td.. 
capital  $.")00,000,  to  engage  in  general 
mining  operations. 

The  Kirkland  Townsite  Gold  Mine- 
Ltd..  capital  $2,000,000,  to  engage  in 
general  mining  operations. 

Montreal,  Que. 

Leonard  Fisheries  Ltd.,  capital  $1,000,- 


000,  to  conduct  general  fishery  business, 
i'rect  warehouse,  docks,  etc. 

Hnot  Rifle  Automatic  Attachment  Co., 
Ltd.,  capital  $.'-)00,()00,  to  manufacture 
rillcs  and  accessories. 

Ottawa,  Ont. 

Tlic  T.  Clarey  Co.,  Ltd.,  capital  $40,- 
000,  to  conduct  general  contracting  and 
building  btisiness. 

Owen  Sound,  Ont. 

Wni.  Taylor  &  Son,  Ltd.,  capital  $40,- 
000,  to  manufacture  extracts,  soda  waters, 
etc. 

Quebec,  Que. 

Mooney  &  \'an  Dyke  Co.,  f^td,,  capital 
$40,000,  to  operate  mill  and  manufacture 
pulp  and  paper.  ' 

Quebec  Munitions  Ltd.,  capital  $190,000, 
to  manufacture  all  Icinds  of  munitions, 
etc. 

Renfrew,  Ont. 

The  Balsam  Hill  Telephone  Co.,  Ltd., 
capital  $1,000,  to  operate  in  Township  of 
.Admaston,  Ont. 

St.  Hyacinthe,  Que. 

The  Omega  Machinery  Co..  Ltd.,  cap- 
ital $45,000,  to  manufacture  general  ma- 
chinery, including  pumps,  windmills,  tow- 
ers, reservoirs,  etc. 

Sussex,  N.B. 

N'incent  A.  White  Navi.gation  Co.,  Ltd., 
capital  $32,000,  to  maintain  wharves, 
docks,  etc.,  and  conduct  general  carrier 
business. 

Toronto,  Ont. 

The  W.  J.  Keens  Co.,  Ltd..  capjtal 
$500,000,  to  carry  on  general  business 
of  manufacturers  and  dealers  in  cloth- 
ing, etc. 

North  Davidson  Mines  Ltd..  capital 
$2,000,000,  to  engage  in  general  mining 
operations. 

Mediterranean  Co.,  Ltd.,  capital  $500,- 
000,  to  conduct  general  brokerage  and 
commission  business. 

Trenton,  Ont. 

The  Duriiam  Canning  Co.,  Ltd.,  capital 
$40,000,  to  carry  on  business  as  canners, 
etc.,  dealers  in  dairy  supplies,  etc. 

Walkerville,  Ont. 

H.  B.  White  Ltd.,  capital  .$20,000,  to 
engage  in  general  contracting,  painting 
and  decorating, 

Windsor,  Ont. 

The  Elks'  Temple  Building  Co.  of 
Windsor,  Ltd.,  capital  $40,000,  to  erect 
and  hold,  halls,  lodges  or  club  rooms. 

Woodstock,  Ont. 

The  Woodstock  Produce  Co..  Ltd., 
capital  $40,000,  to  conduct  a  general  pro- 
duce business,  refrigei*ating,  cold  stor- 
age, etc. 


THE 

Canadian  Surety  Co. 

furnishes  promptly 

FIDELITY  and  SURETY 


BONDS 

without  unnecessary  deiail. 
PLATE  GLASS  INSURANCE 

BURGLARY  INSURANCE 

Head  Office,  26  Wellington  St.  E., 
TORONTO 

Write  or  telephone  for  rates. 


April  :35,  1!II7 


THE  CONTRACT  RECORD 


49 


PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 


INGLIS  PRODUCTS  ARE  MADE  IN  CANADA 


Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Rcprcsantative :— J.  W.  ANDERSON,  7  Bank  Street  Chamber* 


r  1 1  I'    TON  I'  1<  AC'V  RJCCORD 


April  35,  1917 


I  .  S.  Post  (Irticc.  Denver,  C  I 
with  L';i2  K.I.W 


A  Prominent 
Architect  says : 


"1  have  tound  a  method  of  treating 
the  interiors  of  outside  walls  above 
grade  that  beats  anything  1  have 
ever  seen. 

"Furring  and  lathing  is  old  fash- 
ioned and  unsatisfactory — it  wastes 
much  valuable  space  because  of  the 
room  it  takes  up,  and  it  is  costly  to 
apply.  I  can  damp-proof,  walls 
better,  cheaper,  quicker  and  more 
enduringl)  by  using 


\f/EMCMBlf)   ITS  WirfaC>RCOr\ 


N2232 

DAMP-RESISTING  PAINT 

This  black,  lacky  and  elastic  ma- 
terial is  applied  to  the  walls  with  a 
brush.  It  bonds  perfectly  with 
plaster,  and  insures  a  structure  that 
dampness  cannot  penetrate. 

It  also  effectively  prevents  the  mi- 
gration of  vermin.  Unlike  furring 
and  lathing,  it  does  not  furnish 
nesting  places  for  rodents,  etc  ,  and 
is  more  sanitary  in  every  way. 

Write  for  descriptive  literature  Dept.  51. 


Manufacturufl  in  Canada  b 


R.I.W.  DAMP  RESISTING  PAINT  CO. 
TOCH  BROTHERS 

Gerard  St.  and  Carlaw  Avenue, 
Toronto,  Ontario,  Canada 

Agents  in  Vancouver,  Winnipeg,  Edmonton,  Calgary, 
Montreal,  Toronto,  Quebec,  St  Johns 


How  Do  You  Buy  a  Transit? 

By  Precedent — "The  kind  the  old 
company  used,"  or  by  the  "hit  and 
miss"  method? 

Why  not  investigate  all  the  g.ood  in- 

slniments? 

H&B  Transits  and  Levels 

"Mathematically  Precise" 

Are  rigid,  of  lightest  practical  construction. 
Accurate.  Satisfactorily  retains  adjustments 
under  hard  service.  Designed  and  offered  by 
life  time  specialists  in  the  m;inufaoture  of 
surveying  and  engineering  instruments. 

Write  for  Catalogue  now 

HFIIFR         RRir.HTIY  U20  Spring  Garden  street 

nE.l^L.CIV  <X  DniUniL.1,  PHILADELPHIA.  PA..  "Since  1870' 


One  Man 
Standing 

can — in  the  same  time — 
surface  as  much  concrete 
as  five  men  on  their  knees, 
and  do  it  better,  if  he  uses 

ABRAM 
Long  Handled  Tools 

Hundreds  of  finishers  who  use  Abram  Tools  will  prove  this  to 
you.    The  seciet  is  the  Abram  Double  Action  Device. 

Write  today  for  our  catalog  describing  this  exclusive  feature  and 
showing  the  Abram  complete  line. 

ABRAM  CEMENT  TOOL  COMPANY 

WINDSOR,  ONT. 


46-48  Ouelette  Avenue 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  auotatlons  when  you  are  In  the  market 
Office-M  4515-M  4516      Re»ldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toront* 
G.  W.  Essery,  Manager 


WOODEN  PIPE 


Wire  wound  wood  stave  pipe,  2  in,  to  24  in.  diameter.  Con- 
tinuous  wood   stave   pipe,   any   diameter  required. 

CANADIAN  PIPE  CO.,  LIMITED 


Established  1904 


New  Factory  Erected  1910 


E(|uipped  with  the  most  up-to-date  machinery.  Every 
macliine  driven  liy  a  separate  electric  motor.  Satisfaction 
Gua  ranteed. 

Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 


Api-i!  ■-':">.  I'.ir; 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
^  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  #re 
fully  guaranteed.  Recognized  as  tlie  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisctt 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
for  estimates. 


Send  for  special  Tank  and  Tower  Catalo^e 


Ontario  Wind  Engine  &  Pump  Co. 

Limited        Winnipeg  Calgary 


Toronto  Montreal 


James  Thomson,  President. 


J.  G.  Allen,  Vice-President. 


J.AMK.s  A.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 


CAST  IRllWiFP! 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMIILTON,  ONT. 


Ill'   CON'  T  1^  A  ( 


R  I'.COR  1) 


\i.ril  I'.ir; 


ELEVATED 

STEEL  TANKS 

Hemispherical  and  Segmental  Bottoms 

Manufactured  in  Pitttbuigh,  Pa. 
Erectrd  Anywhere 

Wf  liave  special  designs  for  Municipal, 
Railway  and  Industrial  service 

C;>taloKuo  No.  l.'i  sent  upon  rciiiiest. 

Pittsburgh-Des  Moines  Steel  Co. 

Ni  u  N  o.  k  l  iiy,  fj  1.  liiMi-li  Si. 

I'itlslnirRh.   I'a..  '.MTi  C'liny  liUlu; 

Cliiiago,  111.     1275  I'ii.st  iXationul  r.aiiU  I'.lilc. 

Hallas,  Texas.   I'laolorian  HUIk. 

San  Kiancisco,  C  al.,  Uiallo 

ll.ixana.    ("olia     (>.")    Nowi    Sroti;i    Ilaiili  HUl.u;. 

Des  Moines  Bridge  and  Iron  Co. 

I  1.  ~    M..11M  V,    l..ua,  'J:\S  '[\\({U:  Strcrl. 


No.    14  Traction  Paver 


"IDEAL" 

Batch  Mixers 

are  built  in  5,  7,  10,  and  14  cu. 
ft.  sizes,  and  in  many  different 
equipments  for  general  contract- 
ing and  paving  work.  Let 
us  send  you  a  catalogue.  We 
also  manufacture  the  famous 
"IDEAL"  Concrete  Block  Ma- 
chine, Automatic  Tamper,  Or- 
namental Molds,  Waterproofing, 
Colors,  etc.    Write  us. 

Ideal    Concrete  Machinery 

Company,  Limited 
WINDSOR  ONTARIO 


\l:iy  wc  ask  .\rc  you  safcRvianliiiK:  tlic  imlilic  and  your  business  adequately? 
l-'ir  Sal'riv's  Sake     I<fnienilK-i-  llu:  old  Proverb,  "An*  Ounce  of  Prevention"-  - 

Montgomery  Faultless  Hose  Reel 


For  safety's  sake  use  the  only  Perfect  and  Economical  Method  of 
Fire  Protection — The  Montgomery  Faultless 

"THE  WORKING  WONDER" 

It  is  tiie  first  lew  minutes  of  a  fue  that  decides  a  '  small  blaze"  or  a 
c>  Milhii;ration.  With  tlie  .Montj^nnu  rx-  l'"aiiltless  llose  Reel  the  fdUowin^' 
advaiitat^es  are  obtained  : 

Instantaneously  automatic  and  fool-prool'. 

Xot  necessary  to  unreel  the  hose,  but  will 
^^^^^^^  lead  off  to  the  fire  in  any  direction. 

■P^-.r^  ■  - 


lost  pressure — by  gauge  test  we  .^et  the 
same  force  at  the  n,ozzle  as  at  the  hy- 
drant. 


Cabinet  Type. 


Kinks  eliminated. 

!■  conomically  unrivalled,  i)rolonging  the  life 
of  the  hose  live  times  by  actual  test. 

(  apacity — Up  to  '.iOQ  ft.  3->^  in.  hose  (unlined 
linen  or  cotton  rubber  lined). 

I'jidorsed  by  the  Ontario  Government  and 
installed  in  their  principal  buildings,  in- 
cluding the  Parliament  buildings,  To- 
ronto, and  specified  for  all  new  building's. 

Installed  in  (Million  Dollar)  •Ross  Memor- 
ial Wing,  Royal  Victoria  Hospital, 
Montreal. 

Write  for  full  particulars  and  prices. 


Exposed  Swinging  Bracket. 
Pat.  Aug.  8,  1916. 


Montgomery  Faultless  Hose  Reel  Co,, 


47  Gore  Vale  Ave. 
TORONTO 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 

1551  Granville  Street    -    Vancouver,  B.C. 


National  Iron  Works 

LIMITED 

Head  Office,  \yorks  and  Docks— TORONTO 

CAST  IRON  PIPE 

Every  Size  for  Water,  Gas,  Culvert  or  Sewer, 
Carried  in  Stock  at 

MONTREAL  -  TORONTO  -   PORT  ARTHUR 

LAKE  OR  RAIL  SHIPMENTS 


April  2.1. 
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The  rise  and  fall  of  water 
in  a  Reservoir,  Tank  or 
Well  can  be  accurately  re- 
corded in  the  Engineer's 
Office,  even  if  it  is  fifty  miles 
away.  The  Transmitter 
will  show  locally  the  varia- 
tion, and  will  send  impulses 
to  the  Recorder  for  every 
inch  rise  and  fall.  The 
Recorder  will  show  all  this 
on  the  chart  and  the  pen 
acts  as  a  gfraphic  indicator, 
and  enables  the  level  of  the 
water  to  be  seen  at  a  glance. 

The  complete  outfit,  with- 
out batteries  or  line  wires, 
with  one  year's  supply  of 
charts  delivered  free,  duty 
paid  any  town  in  Canada 

$350.00 

Gent  &  Co.y  Ltd. 

Leicester,  Eng. 

Cables,  Lodestone 


IIHIi 


Metal 
Protection 

In  any  kind  of  metal  con- 
struction the  element  of 
rust  is  such  a  destructive 
factor  that  the  best  protec- 
tion obtainable  is  unques- 
tionably the  cheapest. 

CARTER'S 

Dry  Red  Lead 

is  the  highest  standard  qual- 
ity and  affords  a  perfect 
sealing  coat  that  absolutely 
protects  all  kinds  of  metal 
from  rust  and  corrosion. 

We  make  Orange  Dry  Lead 
and  Litharge  also  Special 
Dry  Lead  and  Litharge  for 
Color,  Varnish  and  Rubber 
Makers.  Oxides  for  Stor- 
age Batteries  and  Pottery. 

All  products  are  wholly 
Canadian  made. 

Quotations  sent  upon  request. 

The  Carter  White  Lead  Co. 

of  Canada,  Limited 
91  Delorimier  Avenue 
Montreal 


'I  ll  I-    roN'l' K  AC  'l-  RECORD. 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  ore  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,  Office  North  I        Evenings,  North  2107 


Dake  Double  Drum  Friction  Hoist 


Madr  in  six  sizes,  5 
1.1  :10  liorse  power,  steam 
or  lonipresscd  air — Dake 
niiilor  directly  connected, 
I'urnislied  with  clutcli 
(linnis  if  preferred.  Can 
111-  doulilc  geared  to 
iloulilc  the  lifting  capa- 
lily  and  decrease  speed 
liy  one  Iialf.  Made  to 
o:n  i-y  overload  as  great 
;is  rated  capacity. 


DAKE  ENGINE  CO.,  Grand  Haven,  Mich.,  U.S.A. 

CANADIAN  AGENTS : 
Montreal,  Muiseni,  Ltd.— Toronto,  A.  R.  Williams  Machinery  Co.,  Ltd. 


I 


^h'Dv^B  B^(Qh  tlmj  :firmm  mmm§  mill  tte  wppms^ 


■ti:i-i:i.i.-i:u 


^ijiiTD-ncjIla  MaclL^iiia  U^imp^TJm  2 


MacLean  Reports  ^ive  the  A'ltal  facts  thcit  are  so 
necessary  if  you  would  secure  the  l>i-st  of  iitw  busi- 
ness— and  they  cost  but  a  ffew  cents  a  ilay.  They  are 
issued  daib'  (card  system),  and  .^ixc  accurate  infor- 
mation on  Canadian  building  and  cnointcring  pro- 
jects, contemplated,  their  progress  and  iktails  of  the 
material  and  equipment  required.  Rates  and  samples 
on  request. 

MacLE.\.\  DAILY  REPORTS.  Limited,  Toronto. 


r 


ii 


Canada  Iron  Foundries,  Limited 


CAST  lillWPPPPE 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc.,  Castinirs 
of  all  kinds,  Noorinir  Bollards  for  both  Concrete  and  Wooden  Docks 


April  25,  11)17 
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Mueller  Tapping  Machine 


NOW 


Before  the  opening  of  spring  activities,  examine  your  1  apping 
Machine. 


BE  SURE 


you  have  sufficient  Comb.  Drills,  Reamers  and  Taps,  Screw 
Plugs,  Gaskets,  Saddles,  etc.,  to  cover  your  season's  require- 
ments; that  all  parts  are  m  good  working  order. 

Our  stock  of  Tools  and  Parts  is  kept  assorted 
as  well  as  conditions  permit  but  delay  in  plac- 
ing orders  may  cause  you  serious  inconvenience 


H.  Mueller  Mfg.  Co.,  Limited 

SARNIA  -  .  -  .  -  ONTARIO 


An  example  of  our  work. 
These 

TANKS 

are  30  feet  by  55  feet,  erect- 
ed at  Shawinigan  Falls,  Que. 

We  also  build  tanks  for 


PULP  and  PAPER  MILLS 

CHEMICAL  WORKS 
OIL    REFINERIES,  ETC. 

and  for  any  other  purpose. 

Write  for  estimates 

MacKinnon,  Holmes 
&  Company  Limited 

SHERBROOKE,  QUE. 


rill'.  eONTK  Al  'I'  RI':CORI) 


ADi-il  li."),  I '.1 17 


Current  Prices  of  Building  and  Engineering  Materials 

  . — 


TORONTO  PRICES 

CEMENT.  I.IME.  AND  nRICK 
Cement    ili-livcifil  in  5-bai  rel  lots,  pci  lilil.  ; 

willi  liags.  ?1'.S(I;  car  lots,  SfLSTi  on  llu-  Hack, 
witli  pkgs.,  $L>.2ri. 
Lime  grey  44c,  white  50c  per  ItX)  lbs.,  .ilelivci  cd 
in  not  less  thai.  1500  lb.  lots.  At  the  ware- 
liouse,  while  45c,  grey  39c. 
Buck  N.I.  1  iliy  i.h-sm.-iI  red  brick,  .fjn ;  bull'. 
?"Jt>,  (.o.l>.  the  job;  No.  :i,  common  nil 

Nlock   luick.  $U!:   grey.  wire-cut  biicli 

loi  luiimlation  work.  $lll..">tl  oir  the  cars,  ilc- 
liverol  ?14 ;  '•'I'ai'cslry"  brick.  inii>orled,  .$'_'") 
lo$:ri;  local  Uiig.  ^'2i>\  >an.l  linie  brick,  $111. nti 
i.o.b.  car  at  King  liiKvanl  Siding;  SfS.'tit  f.o.h. 
car  or  wagon  at  jilant.  Paving  Inick.  No,  1, 
SIN  per  M.  f.o.b.  West' Toronto ;  No.  2.  .fU; 
paving  blocks.  No.  1,  $24  per  M.  ;  No.  2.  .$1S. 
SniiTcx    (ace    brick,  per    .M.;  l)cni^()Il 

interlocking  hollow  tile.  .f70  per  .\1.  Lots 
.iver   Ino.lKKI,  $tj."i. 

Concrete  brick  —  Quotations  f.  o.  b.  Toronto  :  — 
White  $52.  buff  ?28.  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

(.RUSHED  STONE,  SAND,  AND  GRAVEL 
Toronto  prices,  F.  O.  B.  Car : 
Crushed  stone— 2  in.,  $1.40;  1  in.,  $1.55;  Vs  in., 
$1..")5;  rubble  stone,  in  car  lots,  .$1.25  per  ton. 
f.o.b.  car.  ^ 
Sard — foi    ctnteni    m    hi  iclc    work,   >:oc   per  lun, 

I.o.b.  Toronto. 
Gravel  -I'it  riui.  IMI  cents  per  ton  f.o.b.  Toronlo; 
>creeneil,  !?1.2ii  per  ton  f.o.b.  Toronto. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices,  delivered. 

Hemlock— 2  .x  4  in.  to  2  x  12  in.,  12  and  14  ft., 
$29;  10  and  16  ft.,  $31;  18  ft.,  $32;  No.  1 
hemlock  decking,  1x4  in.,  $27;  1x5  in., 
$30;  1  X  G  in.,  $32;  No.  2  hemlock  deckins, 
$5  less  than  No.  1. 

Pine — 1  in.  x  4  in.  and  5  in.,  $30;  1  in.  x  6  in.  to 
8  in.,  $32;  1  in.  x  10  in.,  $35;  1  in.  x  12  in., 
$36;  2  in  x  4  in.  to  2  in.  x  12  in.,  and  10  ft. 
to  16  ft.  long,  Norway  pine,  $35  to  $42;  Ji  x 
6  to  10  in.  pine  shelving,  $45  to  $48;  %  x  Vz 
in.  pine  shelving,  $50;  Xo.  1  pine  flooring, 
$42;  No.  1  spruce  flooring,  $35;  No.  1  pine 
V  or  beaded  sheeting,  $47;  No.  2  ditto,  $42; 
pine  trim,  4  in.  casing,  $2  per  100  ft. ;  5  in. 
ditto,  $2.50;  8  in.  pine  base,  $3.25;  4  in.  pine 
window  stool,  $2.75. 

Shingles— XXX  B.  C.  shingles,  $4.25;  N.  B.  ex- 
tras, $4.25;  N.  B.  clears,  $4;  No.  1  pine  lath, 
$6.50;  No.  2  pine  latli,  $6;  No.  1  spruce  lath, 
$5.50. 

Dimension  timber  (B.C.  fir) — 10  x  14,  12  x  12, 
12  X  14,  14  X  14,  14  x  16,  $45;  10  x  16,  12  x 
16,  16  X  16,  14  X  18,  18  x  18,  20  x  20,  $46; 
12  X  18,  18  X  20,  $50;  10  x  18,  12  x  20,  14  x 
20,  16  X  20,  $51.  These  prices  apply  to  32  ft. 
lengths;  32  to  .35  ft.,  $1  to  $2  per  thousand 
extra;  36  to  40  ft..  $2  to  per  thousand 
extra. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — $4.25  to  $6.00  base;  twisted 
and  defornie<l,  $4.<XJ  base.  - 

Shapes— Over  35  lbs.  per  yd.,  $5.00  per  100  lbs.; 
under  35  lbs.  per  yd.,  .$4.70  per  100  lbs. 

Plates — 12  ins.  and  under,  $6.00  per  IW)  lbs. ;  over 
12  ins.  and  under  36  ins.,  $6.20  per  100  lbs. ; 
:;6  in;,  and  over,  $0.50  per  100  Ibb.  Tank  an'1 
boiler  plates — 'A  in.  and  over  and  under  36 
ini..  $6..V);  .'JO  ins.  and  over.  $6.70.  Gauge 
plates— Nos.  10.  12.  14.  $6.40  to  $6..j0  per  100 
lbs.  Black  American  bessemer  plates — 28 
gauge,  .?(;.50  to  -$6.75  per  IW  lbs. 

Flats  7  ir.     ■•-!.:  r,r.'\  •-  '!'  :,  I.rr  1'lfl  II, o. 


E.Ytras — 1/lOc  per  lb.  extra  for  cutting  to  length, 
for  plate  less  than  %  in.  thick,  for  angles 
less  than  5  in.  combined  legs  and  beams  and 

"  channels  under  0  ins.,  for  18,  20,  and  24  in. 
beams;  1/lOc  to  ^c  per  lli.  extra  for  all 
Bethlclicm  sections. 

Galvanize;!  iron — .'S  K^niKc,' .^N.'-ri  to  7">. 

Cast-iron  pipe — Standard  prices,  carload  lojs, 
f.o.b.  Toronto:  4-in.  $38  per  net  ton;  6-in. 
and  up  to  $37,  with  $1  extra  for  gas  pipe. 

.SEWER  PIPE 
Sewer  pipe — i'oronlo  |)rices  (wholesale),  with  dis- 
counts as  below,  f.o.b.  factory — 4  in.,  30c  pci 
ft.;  6  in.,  45c;  8  in.,  70c;  0  in.,  90c;  10  in., 
$1.05;  12  in.,  $1.35;  15  in.,  $1.80;  IS  In., 
.'i;2-50;  20  in.,  $3;  22  in.,  $4;  24  in.,  $4.50. 
Discounts — 4  in.  to  12  in.,  70  per  cent.;  15 
in.  to  18  in.,  65  per  cent. ;  20  in.  to  24  in.,  60 
per  cent 

Tile  wall  coping — 8  or  9  in.  wall,  50c  per  ft. ;  12 
in.  or  13  in.  wall,  75c  per  ft;  18  in.  wall, 
$1.50  per  ft.  ;  carried  in  0,  12,  18,  and  24  m. 
lengths. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $14.80  per  100  lbs. 
Boiled  linseed  oil— in  bbls.,  $1.18  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  bbls.,  $1.15  per  gal.;  red  lead, 
dry,  $15  per  100  lbs. ;  putty  in  bulk,  $4.50  per 
100  lbs.;  in  100-lb.  drums,  $4.85;  putty  in 
25   lb.    tins,   $5.25  per   100   lbs. ;   steel  sash 
putty  in  25-lb.  tins,  $5.75  per  100  lbs. ;  tur- 
pentine, in  bbls.,  81c  per   Imp.   gal.,  based 
on  southern  gauge. 

MONTREAL  PRICES 

■    CEMENT,  LIME,  AND  BRICK 
Cement  —  .$2.(111    >tcain    car    loa'l    llpt^,  incUiiliiiu 

sacK.-^,  less  "(  per  cent,  for^  cash. 
Lime — Hydrated,  $16  per  ton;  lump,  $0. 
Brick— No.  1  pressed,  $18;  No.  2  pressed,  $15; 

Manganese  rustic,  $20;  buff  rustic,  $20;  red 

rustic.   No.   1,  .$15;  red  rustic.   No.  2,  $13; 

buff  (smooth),  $21;  buff  (rough),  .$20;  plastic 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 
.$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Works,  .Mascouche,  P.O. 

CONCRETE  SEWER  PIPE 

Straight   pipes    (per  foot)  ;   not   reinforced,   8  in, 
'  26c.;  9-in.  30c.  10-in.  34c;  12-in.  40c;  15-in. 
60c;  18in.  74c.    Reinforced,  18-in.  90c;  21- 
in.  $1;  24-in.  $1.20;  30  in.  $1.60;  36-in.  $2.40; 
42-in.  $3;  4S-in.  .$4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  $1.40;  ■><-in.  $1.65;  Vn-'ui., 
$1.75  per  ton,  delivered. 

Sand — $1,10  per  ton,  car  load,  on  cais. 

Gravel— $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles — 3  in.  x  3  in.  and  up,  $.5.00,  1  in. 
X  1  in.  X  H  >n-.  26c  extra;  H  x  ii  in. 
X  %  in.  60c  extra.  Boiler  plates — Vi  in. 
thick  and  thicker,  $7,0ih  Circular  plates  — 
Flange  quality,  36  in.  dimension  and  over, 
$7..35 ;  under  30  in.  dimension,  $7.00.  Beams 
and  channels — Under  35  lbs.,  per  yd.,  $5.25; 
.35  lbs.  i)er  yd.  and  over,  $5.00;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$7;  2.S -gauge,  $6.50  per  100  sq.  feet,  subject 
to  change  without  notice.  Copper  bearing 
sheets—  Keystone  black,  28  U.  S.  gauge,  $5.50 
per  KiO  lbs,  nominal. 

SEWER  PIPE 

.Straight  pipe  (per  foot) — 4  in.,  30c;  6  in.,  45c;  S 
in.  70c;  9  in.,8.'5c;  10  in..  $1.05;  12  in..  $1.:!5; 
15  in.,  $1.80;  IS  in..  .$2,.W:  20  in.,  $3;  22  in.. 
.$4;  24  in.,  $4,.''.0;  27  in,,  .$0,50;  30  in,,  $7.20. 
Channel  pipe  (4  in.  to  30  in.)  24c,  36c,  56c. 


72c,  ,S4c,  $1.08,  $1.44,  $2.00,  $2,40,  .$3.20. 
.$3,G0,  .$5.20,  $5.75.  One-'eighth  bends  (4 
in.  to  30  in.),  $1.20,  $1.S0,  $2.80,  $3.60, 
$4.20,  $5.40,  $7.20,  $10,  $12,  $16,  $18,  $26, 
$2S;  1/4,  $1.20,  $1.80,  $3.15,  $4.05,  .$4.75, 
$(i.l(),  $14.40,  $20,  $24,  $.32.  $36,  $52,  $57.60. 
Double  collar,  90c,  $1.35,  $2.10,  $2.55,  .$3.15, 
$4.05,  $5.40;  slant  1  foot  long  side  (4  in.  to 
15  in.),  90c,  $1.35,  $2.10,  $2.55,  $3.15,  $4.05, 
$5.40.  Single  branch  (6  in.  to  9  in.),  3  ft., 
$L',2.->,  ,$4.25;  2  and  2'/^  ft.  (4  in.  to  30 

ill.),  $1,:;5,.  $1.S0,  .$3.15,  .$3.85,  .$4.75,  $6.10, 
$.S.1(I,  $11.25,  $13.50,  $18,  $20.25,  $32.50,  .$3(i. 
.Single  squares  (4  in.  to  30  in.)  ditto.  Double 
branch  and  double  square  and  Y  pipe  (4  in.  to 
;!0  in.),  $1,80,  $2.70,  $4.90,  $6.30,  .$7.35,  $10.80, 
$14.40,  $20,  $24,  $32,  $36,  $45.50,  $50.40. 
Syplion,  cesspool,  and  buchaii  trap  (4  in.  to 
15  in.),  $.3,  $4,  $7,  $9,  $10.50,  $18.  Double 
syphon,  running  trap,  and  l\and  hole  trap  (4 
in.  to  12  in.),  $3,  $4,  $7,  $9,  $10.50,  $18. 
These  prices  are  subject  to  a  discount  of  50 
per  cent,  for  less  than  car  load  lots  delivered, 
and  a  discount  of  from  61  to  66  per  cent,  for 
car  load  lots  f.o.b.  Montreal. 

SUNDRIES 

Hard  wall  plaster — $14  per  ton.  Plaslei  of  Pans 
.$2.80  per  bbl.,  both  less  5  per  cent,  for  casti. 
Rope — Best  Manilla,  29j4c  basis  per  pound; 
British  Manilla,  25c  basis ;  sisal  rope,  24c 
basis;  lath  yarn,  24c.  Boiled  linseed  oil — in 
barrels,  $1.35  per  gal.  of  9  lbs.  Raw  linseed 
oil — in  barrels,  $1.37^  per  gal.  nominal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 

load  lots,  $2.20.    Bags  10  cents  extra. 
Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 

Kelly  Island  lime  $2.10  per  200  lbs. 
Brick — No.   1   dry  pressed,  red  and  buff,  $35; 
common  red  stock,  $25;  common  grey  stock, 
$12 ;  No.  1  enamelled  brfck,  all  colors,  from 
$100;  sand  lime,  $12,;  firebricks,  $52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
J4-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite— ^15^  and  2  in.,  $2.65;  M-in.  and 
1-in,,  $2,90;   M  in.  and  dust,  $3.20. 

LUMiiER   (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in,,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $2.S;  6 
in.,  ,$32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
fiat  grain,  4  and  6  in.,  $45;  No.  4  fii  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  .$.32;  No.  5,  $24 

Dimension  Timber  (No.  1  pine,  spruce,  taniarac, 
fir  or  cedar)— 8  x  8,  8  x  10.  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16. 
6  X  10,  6  X  12,  8  X  12,  $39 ;  10  x  10,  12  x  10. 
16  X  16,  14  X  IS,  16  X  IS,  IS  x  18,  20  x  20. 
,$40;  6  X  14,  8  X  14,  12  x  18,  18  x  20,  $42;  6 
X  16,  C  X  18,  6  X  20,  8  X  16,  S  x  IS,  8  x  20, 
10  X  IS,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

(Continued  on  page  ,SS) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warehouse  Stocks  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM,  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY.  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


A  "Gunite"  Curtain  Wall 


Illustrating  the  machine  shops  of  the  Seaboard 
Air  Line  Railway.  The  walls  of  these  shops 
were  rapidly  erected  with  the  Cement  Gnn. 


The  most  rapid,  fireproof  and 
inexpensive  method  of  erecting 
permanent  curtain  walls. 

l'"iir  iiulnslrial  buildings,  shops,  foundries,  and  inunilidu 
plants,  wIuTi.'  curlain  wall  construction  is  feasible,  there  is  no 
material  to  approach  "Gunile."  The  Cement  (iun  applies  a 
perfectly  mixed  cement  mortar — applies  it  rapidly,  at  small 
cost,  and  i)ro(!uces  a  ])ermanent,  hreproof.  weatherproof  wall. 

The  t'enienl  (inn  can  he  purchased  oulriuhl  from  us  and 
used  hy  an\one,  as  it  is  not  a  reslrictt'd  article. 

Write  for  tln'  (\iiienl  dun  hook. 


Cement  Gun  Company,  Inc., 


ALLENTOWN,  PA. 


A.  R.  Roberts, 

727  Tradeis  Bank  Building' 

TORONTO 


Made  in 
Canada 


Taylor  Engineering  Co. 

Credit  Foncier  Building 

VANCOUVER,  B.C. 


I'll  1'.  CO  iN  1'  \<  AC  1    U  10  CORD 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS-continued. 


(Coiitiiitird  (loni  page  56) 

Pine  — 1  in.  cumnioii,  C  to  10  in.,  $105;  12  in., 
$110;  pine  trin>  4-in.  casing,  $3.70  per  100 
(t.  5M-in.  ditto,  $4.40;  S  in.  pine  base,  $t! ; 
10-in.,  $7;  4  in.  pine  window  stool,  $7.00. 

Shingles— Xo.  1  H.  C.  ccdai,  $4;  No.  2,  $1150: 
No.  1  B.  C.  cedar  dimension,  $5.50;  band 
sawn,  $7. 

STEEL  AND  IRON 

Steel— Round  bars,  $3.35  per  100  lbs.;  siiuaie 
tw  isted,  $4  per  100  lbs. ;  channels  and  angles, 
$4.20;  beams,  $4;  plates,  $0  per  100  lbs. 

Cast  Iron  Pipes— Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  ton. 

SEWER  riPE 
Sewer  Pipe  Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
16  cents;  6  in.,  IS'/i  cents;  8  in.,  30  cents; 
;»  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in,. 
$1.00;  24  in.,  $2.00. 

sundrip:s 

Hard  Wall  Plaster— Unsandcd,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton ;  Hammer  Brand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 
Paints  and  Oils — White  lead,  ground  in  oil,  $11.ri() 
per  100  lbs. ;  boiled  linseed  ojl,  in  bbls.,  !»S 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  'Xi 
cents  per  gal. ;  dry  red  lead,  $10.00  per  101) 
lbs.;  putty  in  bulk,  $3.25  per  bbl.;  putty  in 
251b.  tins,  $3.75;  turpentine,  in  bbls.,  fiO 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per  gal.,  $3.10. 


VANCOUVER  PRICES 

CF.MENT,  LIME,  AND  RRICK 
Cement — Grey  Portland,  $2.45  per  bbl  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $32  per 
ton,  sacks  extra;  fine  while,  $7.50  per  bbl.  of 
.'iOO  lbs. ;  supcrline,  white,  IjiO.SO  per  bbl. ; 
wliitc  Portland  cement,  $2.45  per  bl)l.  of  350 
lbs.,  sacks  lOc  extra,  f.o.b.  Voncouver. 
I  Imc  >t'l-"ii)  per  bbl.  f.o.l).  warehouse  or  dclivcn-.l. 
Brick  -Common  red  brick,  $11.50  to  $13.00  f.o.b. 
warehouse;  $10.50  to  $13.00  in  car  lots  f.o.b. 
Vancouver;  pressed  red  brick,  $.30  f.o.l).  wliarf 
Vancouver;  pressed  bufF  brick  $40  at  ware- 
house; $33  in  car  lots;  tapestry  brick,  .$45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings; fire  brick,  $35  in  car  lots,  $40  in  ware- 
house ;  fire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEL 
Sand  — lirick  and  plaster  sand  $1.R5  per  cu.  yd. 

f.o.b.  bunkers. 
Gravel — $2.00  per  yard  delivered. 
1')  ices  of  stone  are  still  open. 

LUMiSER   (BUILDING  MATERIAL- 
Vancouver  prices  f.o.b.  mills: 

Timber  (B.  C.  fir — all  sizes  up  (o  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  X  10  to  20,  S  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
<limcnsioiis,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  .f25;  No.  1  XXX  B.  C.  shingles, 
$2.10;   fir  lath,  $2. 


STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse : 
Steel — (round  and  square  bars)  $3.25  base;  twist- 
ed and  deformed,  $3.25  base ;  structural  scc- 
tioiis,  $.").riii  to  .till. 
Galvanized  iron  and  corrugated  iron — Prices  un- 
sellleil.     Owins;  to  sliortage  of  stock  and  un- 
leitainlN    cif  sii)ii)lies,  (|Uotations  will  only  he 
ina'le  on  specific  in(juiry. 

Steel  angles — $5  to  $li  per  lOU  lbs.,  depending  on 
size,    (pianlity  and  specifications. 

Steel  channels,  beams — $5.50  to  .$0  per  100  lbs., 
depending  on  size,  quantity  and  specilicalions . 

Steel  plates — .fO.GO  to  $7. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices  f.o.b.  warehouse: 
4  in.,  12}^c.  per  ft.;  6  in.,  21c  ft.;  S  in.,  30c 
ft.;  lO-in.,  40c  ft.;  12-in.,  50c  ft.;  15-in., 
$1.05  ft.;  18-in.,  $1.25  ft;  20-in.,  $1.50  ft.; 
24  in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15.00  in  car  lots  f.o.b.  Van- 
couver, bags,  extra. 
Hydrated  lime— $14.00  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 
Finishing  Plaster — $18.00  per  ton,  sacks  extra. 
Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,   Manilla,   full   coil,   16c   basis;   2nd  giade. 

liyic  basis;  sisal  rope,  12%c  basis. 
PAINTS  AND  OILS 
Mi.xcd  Paint     I'er  gal.  $2.!).")  to  $:',.2.'). 
Wliitc  lead — Ciound  in  oil,  $15.'.)(l  per  IWII  II 
Boiled  linseed  oil — In  bbls.,  $1.40  per  gal.  of  !) 

lbs. 

Raw  linseed  oil — In  bbls.,  $1.38  per  gal.;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb. 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 
Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 
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Roofing 


ROOFS 
THAT 
ARE 
PERMANENT 
ASSETS 


R  l-.CORD 
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Snine  roofs  are  long-lived  linl)ilities.  They 
rt  (|uirc  conslaiit  repairing  after  a  few  years' 
service — often  interrupting  and  delaying 
work — possildy  eansing  serinns  daniage  1" 
niaeliinery  or  sUicks        had  leaks. 

\'()ur  cnslonier  expects  a  good  roof  from 
you,  Mr.  C'ontraetor.  See  lliat  you  ildu'l 
disajipoint  him. 

Drantford 

LI  Roofing 

makes  roofs  that  have  proved  to  be  assets 
of  cumulative  value  wherever  used. 

Brantford  roofing  is  absolutely  water- 
proof, fire-proof,  lightning  proof,  storm 
proof  and  trouble  proof.  It  covers  tlie 
McClary  Mfg.  Company's  plant — shown  in 
illustration  below — and  is  now  in  use  on 
hundreds  of  other  factories,  foundries  and 
manufacturing  plants  throughout  Canada. 
It  is  particularly  well  adapted  for  roofing 
such  buildings  because  it  is' not  affected  by 
acid  fumes,  sulphur  fumes,  gases,  cinders,  or 
flying  sparks. 

There  are  four  kinds  of  Brantford  Roof- 
ing— -Asphalt,  Rubber  and  Crystal  (in  rolls) 
—and  Asphalt  Slates.  The  base  of  all 
Brantford  Roofing  is  long-fibred  felt,  com- 
pletely saturated  with  pure  asphalt. 

Write  for  free  samples,  booklet  and  prices. 

Brantford  Roofing  Co.,  Ltd. 

Brantford,  Canada 
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1  CANADIAN 

CHICAGO  BRIDGE  &  IRON  CO. 


Limited 
BRIDGEBURG.  ONTARIO 
Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Officks:  — 

 ,     _  BridgeburK,  Ontario,  130  Janet  Street 

IB  ^MJB^^^A         Chicago.   Illinois,  2014  Old  Colony  Bldg 
K^H^BHnfl  New   York,  N.  V..  30  Church  Street 

Shops:— BridgeburK,  Ont. 
Built  for  CP. R.  Montreal    Chicago,  111.  Greenville,  Pa. 


CONCRETE  MIXERS 

Four  Sizes.  From  50  yds.  to  200  yds.  capacity  per  day. 
Our  large  size  has  traction  drive. 

We  also  make  Towers  and  Tanks  for  Sprinkler  and 
other  purposes. 

Gas,  Gasoline  and  Oil  Engines,  Stationary  Mounted 
and  Traction. 

The  most  complete  line  on  the  market.  Hoists,  Com- 
bination pumping  and  water  supply  outfits  of  every 
description.    Steel  flag  poles,  etc. 


Send  for 
Catalogue 
if 

interested 


Our  50  Yard  Mixer 


Goold,  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Matnuiacturers  uader  Canadian  and  U,  S.  Letters  Patent 

Toronto      -  Canada 
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Civil 

Electrical 
Mechanica 


Directory  of  Engineers 


Chipman  &  Power 

Civil  Eng'ineers 

TORONTO  WINNIPEG 

W  illis  (  liipinan.      Geo.  II.  I'owci. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
—SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


H.  J.  Griswold, 

Montreal. 


B.  W.  Scton, 

Toronto. 

DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head  Office  and  Laboratories, 
318    Lagauchetiere   St.   West,  Montreal. 
nRANCH  OFFICES: 
24  Adelaide  Street  East,  Toronto. 
707  Union  Trust  Ruilding,  Winnipeg. 

CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL    SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND   INSPECTION  OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
REPORTS 
Represented  at  New  York,  Pittsburgh  and 
Chicago;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 

Head  Office  MONTREAL 

.nd  M.in   Laboratories:    "1"^  I  I^E.^!. 

Branch    Offices    and    Laboratories — 
TORONTO,  WINNIPEG,  EDMONTON, 
VANCOUVER  and   NEW  GLASGOW 


Contractors 

Special 

Interests 


HADDIN  &  MILES 

LIMITED 

( Formerly  The  John  Gait  Engineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 

WINNIPEG     —  CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Waier  Supply  ;  Sewerage  and  Drainage  ;  Water 
1 'in ilication;  Disposal  of  Sewage  and  Refuse; 
Water  I'ower  Developments  and  Power  Plants. 
R!,>3rts,  Dasigas,  S  iperk'ision  of  Construction 
New  Birks  Bldg.  Telephone 
MONTREAL,  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  East,  -  TORONTO 


Robert  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Charles  Warnock, 
Jai.  W.  Moffat, 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories  : 
McGill  Buildins,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 


o 


T.  A.  Morrison  &  Co.,  ^".JigVTRTAL' 


Cut 

Stone 

SAND 

204  St.  JamesSt. 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Officeand  Work.-63  Esplanade  E,  TORONTO 

Phones— Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


Milton   Hersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


Power  &  Son, 

Architects  and  Building  Surveyors 


Merchants  Bank  Chambers, 


Kingston,  Canada 


Anglins  Limited 

Contracting  Engineers 

65  Victoria  St.  MONTREAL 


THOMSON  BROS. 

CONTRACTORS 

Eslablished  1S.S4. 
Masonry    and    all    kinds    of  Reinforced 
Concrete  Construction  Work  carried  out. 

Main  245;J     413  Ryrie  Bldg.,  Toronto. 
Park.  538,  Park.  3302  Night,s,  Sundays,  and 
Holidays. 


If  your  client  desires  to  erect  a 

RESIDENCE    or  FACTORY 
in   TORONTO    I   can   arrange  a  FIRST 
MORTGAGE     LOAN     from     $2,000  to 
$100,000. 

Walter  J.  Morris,  Branch  Manager 
London   & -Lancashire   Life  Ass'n. 
10  Adelaide  Street  East     -  TORONTO 


DARLING  BROTHERS  LIMITED 

ENGINEERS  &  MANUFACTURERS 

MONTREAL,  CANADA 

llrtimhrs:  Aiicnlf: 

Toronto.  Winnipeg        H.^lifax.  Calgary,  Vancouver 

PUMPS  FOR  ANY  SERVICE    .  STEAM  APPLIANCES  OF  EVERY  KINO 
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The  Maritime  Bridge 

Company,  Umited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxiQus  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


I  Beams 


J'.'  -l"  at  S'/^  !bs.— 50'  0" 
50—4"  at  O'A  lbs— 50'  0" 
•JO — i"  at  lO'A  lbs.— 50'  (I" 


Flange  Quality  Steel 
Circles 


Bars 


■M~  H"  X      Yi"'-\W  (I" 

lio-io"  X    M"— :«!'  0" 

20—10"  X  5/lG"— nO'  0" 

10-11"  X  5  10"— -JO'  0" 


Tees 


10— .-iO"  X  ii" 
7 — 4.S"  X  ]r" 
1—44"  X  7/lG" 
5-48"  X  7/10" 
1—01"  X  7/10" 
1— (i4"  X  7/10" 
L'— 48"  X  '//' 


Channels 

01—12"  at  .'{O  lbs.— 10'  1" 
70—15"  at  ;«  lbs.— .".0'  1(1'//' 


10—1" 

10— i;,-;" 
n—\y," 

7  2" 

10-  2;^" 
4-:5" 

11—  3  K" 
17-4" 
10—4" 

1—4!^" 

4—5" 

0-5" 


1"  X  1/S"— 25 
1!4"  X  1/4"— 25 
114"  X  1/4"— :!0' 
X  5/10'— :'.() 
X  3/S"— 31 
X  3/8 
X  3/8' 
X  3/8' 
X  1/2"— 50 
X  7/16"^0 
X  1/2"— 50 
X  1/2"— 50 


X  2" 
X  2K" 
X  4" 
X  4" 
X  4" 
X  4" 
X  3K" 
X  3" 
X  4" 


0" 
0" 
0" 
0" 
0" 

50'  0" 
50' 


Zees 


-50' 


4—2 
1—2 
1—4 

1^ 


11/10  X  ::  X 
1 1  10  X  ;;  X 
X  :;  i/iG  X 

X  .  '.  1/8  X 
<  3  3/10  X 
X  3  1/10  X 
X  3  1/10  X 
X  3  1/10  X 
X  3  1/4  X 
X  3  1/4  X 
X  3  5/lC  X 
X  3  5/10  X 
X  3  1/4  X 
x'3  1/4  X 


1/10 

1/8 

1/10 

1/10 

1/10 


1/10 
1/10 


3  8  —48' 
3/8  —  8' 
1/4  —25' 
5/lG— 23' 
3/8  —11' 
1/2  —40' 
1/2  —41' 
1/2  —11' 
5/10—00' 
5/lG— 15' 
3'8  —50' 
3/S  —44' 
1/2  —50' 
1/2  —14' 


Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


Trades  and  Labour  Branch 


Department  of 


Public  Works 


W.  A.  Riddell,  M.A.,  Ph.  D. 
Superintendent 


Findlay  G.  Macdiarmid, 
Minister  of  Public  Works 
and  Highways 

The  Trades  and   Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes: 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP,  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 


The  following  regulations  are  of  importance  to  Contractors: 
BOILER  INSPECTION. 
D.  M.  Medcalf.  Chief  Inspector  of  Boilers. 
The  Steam  Boiler  Act,  Chapter  252,  R.S.O.,  1914,  with  Amend 
inents.  Chapter  58 — G,  George  V. 

STEAM  BOILERS. 
All  steam  boilers  constructed  for  use  in  Ontario  must  be  built  from 
designs  which  have  been  approved  and  allotted  a  registration 
number  by  the  Steam  Boiler  Branch. 
Used  boilers,  bought,  sold  or  exchanged,  and  unregistered  boilers 
brought  into  the  Province,  must  be  inspected  prior  to  being  put 
into  operation. 

Notice  of  repairs  to  steam  boilers,  stating  tlie  nature  and  extent  of 
same,  must  be  sent  to  the  Steam  Boiler  Branch,  and  should 
such  repairs  be  considered  extensive  by  the  Chief  Boiler  In- 
spector, the  boilers  will  require  to  be  inspected. 

In  each  and  every  case  the  inspections  must  be  made  by  Inspectors 
authorized  to  inspect  boilers  under  the  Steam  Boilers  Act,  wlio 
are  employed  only  by  the  Steam  Boiler  Branch  of  the  Depart- 
ment of  Public  Works.  Official  certificates,  with  the  maximum 
working  pressinc  stated  thereon,  are  issued  to  the  owners  of 
the  boilers  so  inspected. 


Have  You  Considered 

the  advantages  of  installing  Standard  Steel  Tape 
Armored  Cables  directly  in  the  ground  without  con- 
duits or  manhole.^  ?  There  are  many  ways  in  which 
such  cables  can  be  employed  in  your  service  with 
great  economy. 

Write  our  nearest  office  for  full  informcition. 
Standard   Underground   Cable  Co. 

of  Canada,  Limited 


Montreal.  Que. 


Hamilton,  Ont. 

Winnipeg,  Man. 


Seattle,  Wash. 


STRUCTURAL  STEEL 

and 

BRIDGE  BUILDERS 


Capacity  18,000  Tons. 

We  build  and  erect  all  kinds  of  Structural  Steel  Bridges, 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

McGregor  &  Mclntyre,  Limited 

1139  Shaw  St.  -  TORONTO,  CAN. 

Telephone  Hillcrest  1614—1615—1616. 


BITUNAMEL 

Unsurpaued  for  waterproofing  foundadoni  and  pravmt- 
ing  rust  and  corrouon  on  expoied  iron 
and  nnetal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.y  Varnish  Works 


MontrMl 


TORONTO 


Winnipeig 
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Works  :il  \V alkerville.  Ontario 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


TIMITED 


(BttKtRREMi 

,VALVL-  HYDRANT  MANUFACTURERS 

WALKERVILLE,ONT. 


BOOKS 

for  Engineers 
and  Contractors 

The  following"  Books  are  Offered  subject  to  Pre- 
vious Sale: 

lirilisti  &  Fnifie-n  Huilding  Stones,  by  Jolin  Watson.  Pub- 
lislied  in  1911  at  the  University  Press,  Cambridge,  Eng- 
lan'd..    483  pages.     Price  50  cents. 

t'otilrifugal  I'luiips,  l>y  R.  I^.  Daugberty.  Published  in  1915 
liy  '  Mcfiraw-Ilill  liook  Company.  190  .  pages,  illustrated. 
Price  $2.00. 

f'orii'rete  Constniction  (or  Rural  Communities,  by  Roy  A. 
Seaton.  Published  in  3916  by  the  McGraw-Hill  Book  Co. 
22;{  pages,  illustrated;  piice  $2.00. 

( 'nnslruiM  iiiTi  of  Roads  &  Pavements,  by  T.  R.  Agg,  C.  E. 
Publisluil  in  V.)l(;  l)v  MrC,raw-Hill  P.ook  Company.  4:'.2 
paKi  s,    ilhisl  1  .ilcd.      Pi  Ice  .f.'i.OO. 

Dams  &  Weirs,  by  W.  G.  Uligh.  Published  in  1915  by  the 
Anieiic  aii  I  eclinical  Society.  20G  pages,  illustrated.  Price 
$1.50. 

( 

Tlisloiy  of  liridge  Engineering,  by  Henry  Grattan  Tyrrell, 
r.K.     4S0  pages,  illustrated.     Price  $5.00. 

Ilydranlics,  by  Ernest  H.  Sprague,  with  worked  examples  and 
SO  illuslralions.  Publislied  by  Scott,  Greenwood  &  Son 
in   1914.     Price  $1.00. 

Irrigation  Practice  and  Engineering  (Volume  One),  by  B.  A. 
Etcheverry.  Published  in  1915  by  McGraw-Hill  Book 
Company.    213  pages,  illustrated.     Price  $2.00. 

Inigation  Practice  &  Engineering  (Vol.  2),  by  B.  A.  Etche- 
verry. Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.   364  pages,  illustrated.    Price  $3.50. 

Irrigation  Practice  &  Engineering,  Volume  3,  by  B.  A.  Etche- 
verry. Published  in  1916  by  McGraw-Hill  Book  Company. 
438  pages,  illustrated.     Price  $4.00. 

Locks  and  Builders'  Hardware,  by .  Henry  R.  Towne.  Pub- 
lished in  1904  by  John  Wiley  &  Sons.  1,116  pages,  illus- 
trated.    Piice  $1.50. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Josepli  G.  .Branch  Publishing  Company  in 
1914.     143  pages,  illustratet^.     Price  $1.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912  by 
Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Some  ("onsiderations  Regarding  Cast  Iron  and  Steel  Pipes,  by 
John  Sharp.  Published  in  1914  by  Longmans,  Green  & 
Company.    142  pages,  illustrated.    Price  $1.50. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E.  Published 
by  Myron  C.  Clark  Publishing  Company  in  1913.  260 
pages,   illustrated.     Price  $2.00. 

Surveying  Manual — A  Manual  of  Field  and  Office  Methods  for 
.        Use  of  Students  in  Surveying,  by  William  D.  Pence,  C.E., 
and  Milo  S.  Ketchum,  C.E.    Published  in  1915  by  McGraw- 
Hill  Book  Co.    388  pages,  illustrated.     Price  $2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Published  in 
1915  by  McGraw-Hill  Book  Company.  265  pages,  illus- 
trated.    Price  $2.00. 

Water  Power  Engineering,  by  Daniel  W.  Mead,  2nd  edition. 
The  Theory,  Investigation  and  Development  of  Water 
Powers.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.   843  pages,  illustrated.     Price  $5.00. 

Waterworks  Engineering.  A  Practical  Treatise  on  the  Con- 
struction of  Waterworks  for  the  use  of  Engineers  and 
Students  of  Engineering,  by  Fred.  C.  Uren,  M.  Inst.  C. 
E.  I.  With  numerous  plates  and  186  illustrations.  Pub- 
lished by  Castle  Litho  Limited,  Bristol,  England,  in  1914. 
268  pages.    Pwce  $3.00. 

Waterworks  Handbook,  by  Alfred  Douglas  Flinn,  Robert  Spurr 
Weston  and  Clinton  Lathrop  Bogert.  Published  in  1916  by 
McGraw-Hill  Book  Company.  824  pages,  illustrated.  Price 
$6.00. 
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CAST  STONE  BLOCKS 

The  Most  Satisfactory  Building  Material 


Take  advantage  of  this  paying  mannfacturing  business. 
You  can  control  the  cement  block  business  in  your  district  by 
using  our  machinery.  The  Cast  Stone  Block  System  enables 
you  to  cut  down  production  costs  ;  gives  you  a  business  pro- 
tected by  Canadian  patents ;  makes  it  possible  for  you  to  in- 
crease your  manufacturing  volume ;  opens  new  possibilities 
for  a  better  building  material ;  creates  satisfied  customers  and 
starts  you  on  the  road  to  a  new  prosperity  that  will  be  as  per- 
manent as  the  pure  granite  veneered  block  itself.  These  Cast 
Stdue  Blocks  are  manufactured  by  the  wet-mix  or  poured  con- 
crete method.  W'e  give  exclusive  territory  rights  to  make  this 
laiuijus  product.  Send  to-day  for  our  illustrated  catalogue  and 
Cdmplete  details. 


Granite  Veneer  Facing 


Cast  Stone  Block  &  Machine  Co.,  Ltd. 


298  Howard  Avenue 


WINDSOR,  ONT. 


Send  50c  for  sample  16 
inch  block:  This  will  give 
you  a  good  idea  of  the 
finished  article  you  can 
manufacture. 
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BOX  HANDLES 


^  ^•ADt  IN 

^CANADA 

I  "DOMINION" 
WIRE  ROPE 

Marline  Covered  Hand  Crip 


PA  TCMTED 


With  the  Marline  Covered  Hand 

Grip 

Lowest  Prices — 

Immediate  Shipment 


The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL  TORONTO  WINNIPEG 

Contractors'  Equipment 

The  illustration  shows  STEEL  DERRICK 


Designed  and  built  by  us  for  use  on  the 

WELLAND  CANAL 

When  you  want  an  efficient  plant 
consult  us. 


DUMP  CARS 


all  capacities 

Rock  Drills, 
Pumps, 
Crushers 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 
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Wood  Stave  Pipe  and  Tanks 

Wire  Wound  and  Continuous  Wood  Stave  Pipe, 
Wooden  Tanks  and  Silos 

MADE   FROM   BRITISH   COLUMBIA  FIR 


46  in.  Diameter  Continuous  Wood  Stave  Pipe  Installed  by  us  for  the  Hydro-Electric  Power  Commission  of  Ontario 
Wood  Pipe  and  Tanks  made  in  all  sizes— for  Municipal,  Mining,  Irrigation  and  Power  Purposes 

Write  for  Illustrated  Literature  and  Prices 


PACIFIC  COAST  PIPE  CO.,  LIMITED 

Established  1903  1551  Granville  Street  VANCOUVER,  B.C. 
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Make  it 


TheRoadofTo-dau 


Why  wait?  W'hy  delay  the  righting  of  this  great  wrong?  Every  poor 
road  in  Canada  directly  affects  the  welfare  of  our  Country — and  every 
individual  Canadian. 

Every  rock  and  rut  in  the  old-style  road  is  a  menace — an  olistacle  to  pro- 
gress. Every  uneven  surface  in  it  represents  waste  of  taxpayers'  road 
money.  Every  bit  of  "rough  going"  in  it  is  a  source  of  so  much  needless 
wear-and-tear  upon  motor  cars  and  trucks  and  vehicles  in  general. 


Consider  in  contrast 


Permanent  Highways  of  Concrete 


Our  photographs  show  a  typical,  old-style  road— the  road  of  the  Past — 
and  alongside  it,  a  typical  Concrete  Highway — the  Road  of  the  Future. 
We  say:  "Let's  have  those  Concrete  Highways  to-day — in  the  immediate 
present — not  in  the  dim  and  distant  future." 

"But,"  you  say  :^  "What  have  I  to  do  with  it?    How  can  I  help?" 

Listen.  The  surest  way  {or  us  to  have  the  right  kind  of  roads — not  just 
here  and  there,  but  all  over  Canada — is  for  everyone  to  "boost"  for  them. 


.^nd  vou  cannot  intelHa-eTitlv  "boo?t' 


Concrete  unless  vou  have  the 


facts.  They  are  contained  in  our  Concrete  Road  Books,  copies  of  whicl 
will  be  sent  to  yon  free  of  all  charge  if  you"ll  send  a  post  card  to  u? 
asking  for  them. 

We  have  gathered  fact  upon  fact.  Facts  that  account  for  Concrete  ^ 
superiority — facts  to  support  every  claim  fOr  Concrete — facts  as  to  it^ 
freedom  from  "ruts"  and  "waves" ;  its  permanence ;  its  low  maintenance 
cost. 

We'll  have  to  do  some  energetic  boosting  for  Concrete,  if  we  are  to  have  j 
properly-paved  Canada.    But  first  let  us  get  the  facts. 
Write  for  tliem,  to 


CANADA     CEMENT     COMPANY,  LIMITED 

5  Herald  Building  -  -  -  MONTREAL 
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Quick  Delivery  Service 

During  the  Spring  and  early  Summer  season,  stocks 
frequently  become  depleted  and  rush  Sorting  Orders 
are  sent  to  manufacturers.  That  is  where  our  un- 
equalled facilities  for  a  quick  delivery  service  prove 
very  helpful  to  the  trade.  Our  twenty-eight  "service" 
branches  make  the  quickest  kind  of  service  possible. 
If  you  have  not  proved  that  fact,  put  us  to  the  test 
for  anything  you  need  in  rubber. 

For  Builders  and  Contractors  we  have 

Water  Hose       Steam  Hose       Air  Hose 
Hydraulic  Hose     Suction  Hose  Packing 
Conveyor  Belting         Motor  Belting 
Rubber  Boots  and  Coats 


Write  our  nearest  branch 

Canadian  Consolidated  Rubber  Co.^  Limited 

Head  Office :  Montreal,  p.  Q. 

Service  Branches  at  Halifax,  St.  John,  Moncton,  Quebec, 
Ottawa,  Toronto,  Hamilton,  Brantford,  London,  Kitchener, 
North  Bay,  Fort  William,  Winnipeg,  Brandon,  Regina,  Sas- 
katoon, Calgary,  Edmonton,  Vancouver,  Victoria. 


Ill  !•:  c  ON  rUAl'  I    K  I'.CORD 
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"BEATTY" 

Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years*  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 


Work  of  this  kind  calls  tor    ependability— "Beatty"  Hoists  furnish  it. 


H.E.  PLA.VT  1790  St.  James  Street,  Montreal,  Que. 

K.  LEONARD  &  SONS  St.  John,  N.  B. 


— AGKNT8- 


ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

KKLLY-POWELL  LTD  McArthur  Bldg.  Winnipeg. Man. 


mm 


LONDON  Concrete  Machinery 

Fig.  180  illustrates  the  LONDON  ADJUSTABLE  CONCRETE 
BLOCK  MACHINE,  which  makes  blocks  in  any  design;  also 
any  size  core  opening  or  any  width  of  wall,  on  the  same  adjust- 
able mould  and  on  the  one  width  of  pallet. 

THE  LONDON  ADJUSTABLE  CONCRETE  BLOCK 
MACHINE  is  just  the  machine  for  the  contractor.  The  com- 
bined and  adjustable  features  place  this  machine  in  a  class  by 
itself.    Send  for  catalogue  No.  3. 


Fig  210  illustrates  the 
CEMENT  BRICK 
MACHINE. 


Fig.  180 


THE  LONDON  CEMENT  BRICK  MACHINE  has  a  capacity  of  5,000 
brick  per  day ;  every  brick  has  a  frog  impression,  and  is  polished  on  all  four 
sides.  This  machine  can  be  used  in  a  plant  or  it  will  make  brick  right  on 
the  job  where  the  building  is  to  be  erected.    Send  for  catalogue  No.  4. 


Fisr.  210 


London  Concrete  Machinery  Co.,  Ltd.,    Dept.  7,  London,  Ont. 


WORLDS  LARGEST   MANUFACTURERS  OF  CONCRETE  MACHINERY 

AGENCIES 

R.  R.  Power,  Halifax,  N.S.  Rene  Talbot,  Quebec,  Que. 

The  Poss  &  Hill  Machinery  Company,  Montreal,  Que. 
The  General  Supply  Company  of  Canada,  Ottawa,  Ont. 


The  General  Supply  Company  of  Canada,  Toronto,  Ont. 
The  General  Supply  Company  of  Canada,  Winnipeg,  Man. 
The  B.  C.  Equipment  Company,  Vancouver,  B.C. 
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Credit  Valley 
Grey  Sandstone 


Victoria  College  Library,  Toronto 


Men  of  learning,  travel  and  intellect  (such  as  the  Ex- 
ecutive of  the  Toronto  Universities)  have  selected 
Credit  Valley  Sandstone  for  their  dignified  buildings. 
Such  judgment  as  this  stands  as  a  triumph  for  pro- 
ducers of  this  material. 

Other  examples  of  architectural  merit  built  of  Credit 
Valley  Grey  Sandstone  are  Sir  Henry  Pellatt's  Castle, 
Bishop  Strachan  School,  Knox  College,  Metropolitan 
Methodist  Parsonage,  etc. 

PRICES  UPON  REQUEST. 

F.  Rogers  &  Co, 

1193  Queen  St.  West 

Toronto 
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Air  ComprcMor* 

C»n.   IngeriollK«nd  Co,  LtJ 

Alum 

l)illOll^  l.llliit.d 

Aluminium 

Spielmanii  Agencies  KegJ. 

Air  HoiiU 

Canadian  Ingersoll-Rand  Co. 
Noithern  Crane  Works 

Architectural  Iron  Works 

Canada  Wire  &  Iion  Uoods  Co. 
McGiegor  &  Mcliuyie 

Architectural  Terra  Gotta 

I'oronlo  Plate  Glass  Imp'tg.  Co. 

Aih  Hoists 

Liillis  &  Geoghegan 

Asphalt 

Asphalt  &  Supply  Company 

Auto  Cranes 

Byers  Machine  Co.,  Jolin  F. 

Blast  Hole  DrUls 

Hopkins  &  Co.,  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 
Caii.  Ingersoll-Rand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  U.  r. 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  lion  Wks. 

Mussens  Limited 

Boiler  Inspection 

Irades  and   Labor   Branch,  De- 
partment of  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Brick  Dryeri 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 
Wettlauicr  Bros. 

Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Brjdge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 

Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 

Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


Casements 

I'russed  Concrete  Steel  Co. 

Cedar 

B.  C.  Lumber  Commissioner. 

Cement 

Alfred  Rogers,  Limited 
Britnell  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement  Gun 

Cement  Gun  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co. 
Paterson  Mfg.  Company 

Centrifugal  Pumps 

Boving  Hydraulic  &  Engineering 

Company 
Canadian  Ingersoll-Rand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
Laboratories 

Coal  thutes 

Manitoba  Bridge  &  Iron  Woiks 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 
Armstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  &  Machine  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Wettlaufer  Bros. 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 

London  Concrete  Machinery  Co. 
Mussens  Limited 

Wettlaufer  Bros. 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

Foundation  Company 

Gray  Construction  Co.,  John  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Pedlar   People  Limited 


Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 


Crushed  Stone  and  Granite 

Canada  Crushed   Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Hagersville  Contracting  Co, 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 


Crushers  (Stone  and  Rock) 
London  Concrete  Machinery  Co. 
Mussens  Limited 

Wettlaufer  P.ros. 


Culverts 

Canada  Iron  Ingot  Company 
Pedlar  People 


Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and  Derrick  Fittings 
Beatty  &  Sons,  M, 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern   Crane  Works 


Douglas  Fir 

B.  C.  Lumber  Commissioner 


Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F,  H. 

Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 


Dump  Cars,  Wheels,  etc. 

Hopkins  &  Company,  F.  II. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 

WcltlallfLT  r!r,,s. 


Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 
Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Light  Systems 
Lister  &  Company,  R.  A, 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Northern  Crane  Works 
Turnbull  Elevator  Company 

Engines 

Canadian  Blower  and  Forge  Co. 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
Lister  &  Company,  R.  A. 
McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 

Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Foundation  Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Kersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 


Engineering  Instruments 
Heller  &  BrighUy 


Excavators 

Beatty  &  Sons,  M. 
Hopkins  &  Company, 


F.  H. 


Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Ferro-Concrete  Chimneys 
Pelletier  &  Fils.  Edouard 


Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 


Flag  Poles 

Ontario  Wind  Engine  Sc  Pump 
Company 

(Continued  on  page  8) 
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Concrete  Reinforcement  Bars 


Plain  Round  or  Square,  Twisted  Square 


Rail  Carbon  Steel 

Guaranteed  to  conform  to  the  Standard  Specifications  of  American  Society 

for  Testing  Materials 

BARS  BENT  TO  SHAPE  FOR  BEAMS,  STIRRUPS,  Etc. 


New  Harbor  Commissioners  Elevator  No.  1,  Montreal, 
Reinforced  Concrete  Construction, 
Capacity  4,000,000  Bushels. 


J.  S.  Metcalf  Co.,  Ltd. 
Montreal, 

Designers  and  Constructing  Engineers. 


BURLINGTON  STEEL  BARS  were  used  for  Concrete  Reinforcement  in  this  Eleva- 
tor. The  steel  consisted  of  Rounds  and  Square  Twisted  Bars  in.  up  to  \  %  in.,  and 
was  made  from  our  high  elastic  Limit  RAIL  CARBON  STEEL. 

PROMPT  SHIPMENT 

Burlington  Steel  Company,  Ltd< 


HAMILTON 


CANADA 
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Flooring  Materials 

Arnijtions  Cork  Company 

Fuel  Economizers 

Sturtevant  Co.  of  C  an  ,  l.Kl  ,  It.  K 


Forges 

Canadian  Blower  and  Fotge  Co. 
Sheldons  l  imited 

Cat  Engines 

Goold,  Slia^lcy  &  Miiir  Co. 
Lister  &  C  ompany,  R.  A. 

Gasoline  Engines 

Boving  Hydraulic  &  Engineering 

Company 
Goold.  Sliapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Ontario  Wind  Engine  &  Pump 

Company 


Class 

Luxfer  Prism  Company 

Toronto  Plate  Glass  Imp'lg  Co. 


Governors 

Boving  Hydraulic  &  Engineering 
Company 

Hammer  Drills 

Canadian  Ingersoll-Rand  Co. 


Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Heat   Insulating  Materials 
Armstrong  Cork  Company 


High  Pressure  Pipe  Lines 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Hoists,  Electric 

Northern  Crane  Works 

Hoisting  Apparatus 
Bcatty  &  Sons,  M. 
Canadian  IngersoII  Rand  Co. 
Ciillis  &  Geoghegan 
Goold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Henthorn 
Mussens  Limited 
Northern  Crane  Works 
W'l-ttlaufer  Bros. 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
Gartshore-Thompson    Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 

Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 


Interior  Finish  and  Doors 
Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 
Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 
Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Lubricators 

Lyman  Tube  &  Supply  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 


Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 

Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co 


Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 


Paints  and  Varnishes 

Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  &  Wood) 
Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company  - 
Gartshore'  Thomson  Pipe  Co. 
National  Iron  Works 


Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 


Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


BYERS  AUTO-CRANES 

on  excavating  work.    Why  not  also  on  yours  ? 


Car  Unloading  or  Loading 
Material  Rehandling 

Pile-Driving  and  all  classes  of  Derrick  Work 

Auto-Crane  is  Self-Propelling, 
Two-Way  Traction — One 
Man  Control. 

Write  for  Bulletin  1007. 


F.  H.  Hopkins  Co. 


Sand  or  Gravel  Pit  Excavating 
Back  Filling 


MONTREAL 


TORONTO 


Canadian  Distributors 


STEAM— GASOLINE    ELECTRIC  POWER. 


We  are  also  manufacturers  of  Hoisting;  Engines,  Derricks,  etc. 

THE  JOHN  F.  BYERS  MACHINE  COMPANY 


390  Sycamore  St. 


RAVENNA,  OHIO,  U.S.A. 


May  3,  I'JIT 
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INDISPENSABLE  LINKS 

In  the  Successful  Business  Chain 

Throughout  our  entire  organization,  we  recog- 
nize and  adhere  to  the  highest  standards  of 
QUALITY  and  SERVICE.  And  upon  this— in  the 
future  as  in  the  past— the  expansion  and  pros- 
perity of  our  business  depend. 

IN  OUR  IMILLS  AND  FACTORIES 
IN  OUR  SALES  DEPARTMENTS 

Service 

Believing  QUALITY  and  SERVICE  are  the  indis- 
pensable links  between  producer  and  consumer, 
we  employ  their  combined  strength  to  conserve 
and  complete  our  relationship  with  all  users  of 
Steel  and  Iron  products. 

THE 

STEEL  COMPANY 

OF 

CANADA 

UMITED 

HAMILTON        .        .  MONTREAL 
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Prncili  I  Lead) 

Ametican  I.*ad  Pfncil  Company 


Perforated  Metali 
Canada  Wire  &  Ii 


I. is 


Pile  Driving  Machinery 
Beattr  &  Sons,  M. 
Canadian  Ingersoll-Rand  Co. 
Hopkin*  &  Company.  F.  11. 
Marsli  *  Ilcnthorn,  Limited 

Pipe  Fittinic*  and  Flanges 

Pittsburgh   Valve,   Foundi  y  5: 
Construction  Company 

Pip*  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  II. 

Planing  Mill  Exhausters 

Canadian  Illower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can  .  Ltd..  R.  F. 

Plaster 

Rritnell  Se  Company 

Plug  Drilleri 

Cina'lian  IngrrsoU  Rand  Co. 

Pneumatic  Machinery 

Canadian  Ingersoll-Rand  Co. 

Power  Engines 

PovirR  Hydraulic  &  Engineering 

Company 
Tnglls  Company,  John 


Pumps  and  Pumping  Machinery 
.\merican  Well  Woiks 
Heatty  &  Sons,  M. 
lioving  Hydraulic  &  Engineering 

Company 
Canadian  Blower  and  Forge  Co. 
Canadian  InKersoll  R.ind  Co. 
Cook.  A.  D. 
Parling  Bros. 

Hopkins  &  Company.  F.  H. 
Inglis  Company,  John 
McDougall  Caledonian  Iron  Wks. 
Ontario   Wind   Engine    &  Pump 

Company 
Waterous  Engine  Works  Co. 
Wcltlaiifcr  Bros. 


Quarry  Machinery 

Canadian  Ingersoll-Rand  Co. 
Hopkins  &  Company,  F.  IL 


Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
Dominion  Iron  &  Wrecking  Co. 
Clartshore,  John  J. 
Hopkins   &   Company,    F.  H. 


Reinforcements,  Concrete  &  Steel 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Cliiilnii  Wire  rioUi  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
i^teel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 


Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Road  Machinery 

Hopkins  &  Company,  F.  H. 
Waterous  Engine  Works  Co. 

Roofing  Material 

liKiiilfoid  Roofing  Company 
Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 

Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company  , 

Scrap  Iron 

Dominion   Iron  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 

Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartshorc  Thotwson  Pipe  Co. 
ilainillon  &  Toronto  Sewer  Pipe 

Company 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 

Shingles 

B.  C.  Lumber  Commissioner 


Shovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F. 


H. 


Spruce 

B.  C.  Lumber  Commissioner 

I. 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Sheldons  Limited 


Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B,  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continued  on  page  14) 


The  Logical  Product  for  Sewer  Building 


Vitrified  Salt  Glazed  Sewer  Pipe 
made  by  us  at  Hamilton  since 
1860  has  met  every  requirement 
of  experienced  engineers. 

There's  no  sentiment  mixed  in  this 
big  question^  just  plain^  everyday^ 
good  business  preference. 

MAY    WE   SERVE  YOU? 


The  Hamilton  &  Toronto  Sewer  Pipe  Co.,  Ltd, 

HAMILTON  and  TORONTO 


May  2,  1917  THE  CONTRACT  RECORD  n 

Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation^  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 

V  


Town  and  City  Sewers 

ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of  sewer  material. 
Pipe  of  our  manufacture  have  been  used  in  practically  every  city  in  Canada.  Highly 
glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some  attractive 
prices.   We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

"Amco"  Segment  Sewers— From  30  to  108  diameter 

Send  for  Illustrated  Book  on  "Building  Segment  Sewers" 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :   St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.  JOHNS,   P.  Q. 
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SHARP 
WASHED 


SAND 

In  Bins — Princess  St.  Dock 
Quality  Guaranteed 


Ir-a";."."'  CRUSHED  STONE  & 

G.T.R.  and  C.P.R. 

CEMENT 

j    Hape  Avenue  and  G.T.R. 
Yards       l-ansdowne  Ave.  and  Dundas  St. 
I    Lawton  Ave  and  G.T.R. 
Berkeley  St  and  Esplanade 

Rogers  Supply  Co.,  Limited 

28  King  St.  West,  TORONTO 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Liningrs 
Wall  Copins: 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co. 

iThe  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


SPOT  GROUNDS 

on  your  next  job  will  save  you 
on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF  CANADA,  LIMITED 

WALKERVILLE,  ONTARIO 

Branch  Offices  at 

Montreal      -      Toronto      -  Winnipeg 


Live  Agents  wanted  in  every  town  in  the  country. 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices : 

Transportation  Bldg.,  MONTREAL 


Quebec 


St.  John  N.B. 


May  3,  191T 
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Heart  Shape 
Mixers 

Made   in    Canada    by  a 
Canadian  Firm.  Noted  for 
rapid    and  thorough 
mixing    of  Concrete. 
Guaranteed.    Built  to 
a    high    standard  of 
efficiency. 
I9I7  mod- 
els now  on 
the  market. 

Write  for 

Catalog  B. 


Latest  Improved  Concrete  Machinery 


(Made  in  Canada) 


Crushers,     Rolls,  Brick 
Blocks,    Tile  Machines, 
Mixers,    Screens,  Dump 
Cars,  Pumps, 
etc.      Full  line 
of  Contractors' 
and  Builders' 
Machinery. 


Hoists 

AH  sizes 
and  styles 
to  suit 
any  class 
of  work. 


WETTLAUFER  BROS.,  LIMITED 

178  Spadina  Ave.,  TORONTO,  ONT. 

Branches— Montreal,  Halifax,  Vancourer,  Winnipeg 


Construct  Your 


SEWERS 


from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE       -  ONTARIO 

"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  aUjolnine  illustration  shows  a  line  of  42-ln.  pipe 
In  a  trench  ready  for  filling. 


Standard 
20-inch 
Drill 
Press 


The  Canadian  Standard 
20-inch  Drill  Press  can 
be  used  for  the  various 
operations  of  reaming^ 
sizing,  centering,  tap- 
ing, etc.,  on  high  ex- 
plosive shells.  It  is  adapted  to  meet  the  severe 
demands  of  shell  manufacturers,  and  is  fulfilling 
all  requirements  for  specialized  work. 

Write  for  full  Particulars 

Canadian  Blower  &  Forge  Co.,  Ltd. 

KITCHENER,  ONT. 

Montreal     Toronto      Winnipeg      Vancouver      St.  John 


To  Secure 
ECONOMY  and  DURABILITY 
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Sittl 


Burlington   SiccI  Company 
Dominion  Iron  &  WrrckinK  Co 
Hopkini  &  Company,  F.  II. 

Stri-I   ("oinpii-v   of   (  J"  ,    I  til 


Burlington  Sirel  (.'ompjny 
Hopkin*  &  Company,  F.  H. 
Steel  Company  of  Canada,  Ltd 


Str«l  Pip« 

Can.  Chicago  Ittijgc  &  lion  Wks. 

Steel  Plate  Conitruction 

WaleroDt  Engine  Works  Co. 


Siooa 

Britnell  &  Company 
HagerSTille  Contracting  Co. 
Rogeri  Supply  Company 
SaclcTille  Freestone  Company 


Stniclura)  Iron  and  Steel 
Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 
Iron  Works 


Surveyors'  Instruments 

Heller  A  Brightly 


Swinging  Gears 

Hake  Fiigine  I'onipaiiy 

Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  Iron  Co. 
Could,  Shapley  &  Muir  Co. 
Inglis,  John 

Manitoba  Biidge  &  Iron  Wuiks 
.Marsh  &  Ilcnthorn 
McDougall  Caledonian  Iron  Wks. 
Mackinnon,  Holmes  &  Co. 
Itntario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 


Telescopic  Hoists 

Black  Building  Supply  Company 
Ciillis  &  Geoghegan 

Testing  and  Inspecting  Bureau 

Hunt  &  Company,  Roht.  W. 

Tile  Moulds 

London  Concrete  Macliinery  Co. 
W  ,  iih.iil.-i  lli,.v 

Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  .Shalpley  &  Muir  Co. 

Tractors 

Lister  &  Company,  R.  A. 

Turnbuckles 

Canadian   Billings  &  Spencer 
Limited 


Valves 

Canada  Iron  Foundries 
(jartshore  Thonison  Pipe.  Co, 
Kerr  Engine  Company 
McAvily  &  Sons,  T. 
Dunlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 


Wagons 

'liriin   \Vaf.ion  C'i)iniian>'. 

Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Pateison   Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 


Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest  O-Lite  Company,  Inc. 

Welding  and  Cutting  Plants 
Prest-O'Lite   Company,  Inc. 

Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company; 

Wheelbarrows 

Meaford   Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 


Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 

Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 

Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company  ^ 


ROCK  CRUSHING  OUTFITS 


FOR  ROAD  BUILDING 


Shipments  from 
Stock 

Jenckes  Rock  Crushing 
Outfits  are  reliable  all  the 
time.  They  will  stay  on  job 
when  you  most  need  them. 
Crushers  are  constructed 
Specially  according  to  our 
time  tested  approved  de- 
sign. We  can  make  ship- 
ments from  Stock  on  hand, 
subject  to  previous  sale. 
We  can  also  furnish  from 
stock,  Portable  Boiler  and 
and  Engine  to  operate  our 
Crusher  Outfits. 


The  Jenckes  Machine  Co.,  Ltd. 

Sherbrooke    Montreal    Cobalt    So.  Porcupine    St.  Catharines   Toronto    Vancouver  Nelson 
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FOR  SALE-- 


Two  New  5  Ton, 
Steam-operated 

DUMPING  TRUCKS 


Compound  Engines 

MUSSENS  LIMITED 


Steel  Tyres 


MONTREAL 

WINNIPEG 

VANCOUVER 


QUEBEC— Pruneau  &  Co. 
TORONTO-H.  Turnbull  &  Co. 
COBALT  -H.  L.  Usborne 


Ideal  Surface  for  Macadam  Roads 

Macadam  roads  dust  on  the  surface  so  that  constant  repairs  and  attention  are 
necessary.  Use  Fluxphalte.  It  binds  the  surface  perfectly  making  a  roadway 
like  asphalt  pavement.  Wears  for  years  longer  and  saves  great  expense  in 
low  upkeep  of  road.    Write  for  illustrated  booklet  and  further  particulars. 


mm: 


©IB  €^«©EMMMTS  fiEtlE 

mn  OF  rmm  m 


Armco  Iron 


Resists  Rust 


ARMCO   IRON   CORRUGATED  CULVERTS 


Made  in  Canada  by 

CANADA    INGOT   IRON  COMPANY,  LIMITED 


GUELPH 


WINNIPEG 


CALGARY 


THE  LOiN  I  RAC 


R  E CORD 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


1. 1 
:>>.» 


Atn.im  «.  I  iiK  iU    1  >Hil  tiimi.iiis 
Vmcriiraii  Lead  I'cncil  Ctnupaiiy 
Anurican  Will  Works  . 

.\ngliiis  Limited  

Armstrong  Cork  Company  

Asbestos  Manulacturing  Company 
Asphalt  and  Supply  Companx 
Aull  &  Wil>org  Company 


liainvs  &  I'cckover 

Barber.  Frank   i>-l 

Barber  Asphalt  Paving  Company    .  c:> 

Beatly  &  Sons,  Ltd..  M   ' 

Black  Building  Supply  oiupany  ...  01 

Blair  C  ompany,  B   59 

Btning  Hydraulic   and  luigincering 

t.Hmpany   ■''7 

Brant fnrd  Rooting  Company  54 

Britncll  Company,  Ltd   58 

Burlmgton  Steel  Company   T 

Bycrs  Machine  Company,  John  F.  . .  « 


ami  liKspcc- 


C.t 


Canada  Cement  Compan> 
Canada  Crushed  Stone  Corporation 
Canada  Ingot  Iron  Company  ... 
Canada  Iron  Foundries,  Ltd.  . . . 
Canada  Wire  and  Iron  Goods  Co 
Canadian  Billings  &  Spencer  . . . 
Canadian  Blower  and  Forge  Co. 
Canadian  Chicago  Bridge  and  Iron 

Company  

Canadian  Consolidated  Rubber  Co. 
Canadian  Ingcrsoll-Rand  Company 
Canadian    Inspection    and  Testing 

Laboratories  

Canadian  Mathews  Gravity  Carrier 

Company  

Canadian  Office  School  Furniture  Co. 

Canadian  Pipe  Company,  Ltd  

Canadian  Surety  Company  

Carey  Company,  Philip  

Carter  White  Lead  

Cast  Stone  Block  and  Machine  Co.. 

Cement  Gun  Company  

Chipman  &  Power  

Conduits  Company,  Limited   

Cook,  A.  D  

rrushcf!  Limited  ... 


1  1 
l.'i 
58 
56 
32 
1:5 

C3 

07 

64 

20 
50 
54 
50 
21 


64 
6.3 
57 
54 


Dake  Engine  Company   58 

Darling  Brothers   64 

Dennis  Wire  and  Iron  Company  ....  52 

DesMoines  Bridge  and*  Iron  Works  56 

Dillons  Limited   52 

Dominion  Concrete  Company  ....  13 


an.l  SU' 

el  Company 

(U 

ami  W 

m-kint;  Co. 

1:.' 

Works 

Pipe  C 

oin])any  .  .  . 

12 

Riipf  ( 

ompaiiy   .  .  . 

G8 

I  )omiiiioii    i  '.ii^;iiu  i.'i  iiiL; 

lion  l'onipan> 
I'l'ininion  Iron 
l)i>miniiin  liun 
|)oniinion  Paint 
Dominion  Si'wii 
nominion  W  Iih- 
1  Minlop  TiiT  ani 


I'o.stiT,  \V.  I   IS 

l-'oundat ion  Company  

(iartshorc,  John  J   54 

Ciartshorc-Thompson  Pipi-  and  Foun- 
dry Company   53 

(ient  Company  

(iillis  &  Gcoghegan   Gl 

Goold,,  Shaplcy  &  Muir  Company  .  .  03 
Gray  Construction  Co.,  John  V.  ... 

Iladdin  &  Miles   04 

Hamilton  &  Toronto  Sewer  Pipe  Co.  10 

Hopkins  &  Co.,  F.  H   OS 

llnnt  6c  Co.,  Robert  W   04 

Ideal  CJoncrctc  Machinery  Conqjany 

Inglis  ("onipany,  John   49 


Jcnckcs  Machine  Company    14 


Kerr  Engine  Company,  Lid   00 

Lea,  R.  S.  &  \V.  S   04 

Lister,  R.  A  

London  Concrete  Machinery  Co.  ...  4 

London  &  Lancashire  Life  Ins.  Co.  64 
Lyman  Tube  and  Supply  Company.. 


MacKinnon,  Holmes  &  Co  

Manitoba  Bridge  Works  Company. 
Maritime  Bridge  Works  Company  . .  05 

Marsh  &  Henthorn,  Ltd   53 

McAvity  &  Sons,  T   63 

McDougall  Caledonian  Iron  Works 

Company   63 

McGregor  &  Mclntyrc   65 

MacLearl  Daily  Reports   58 

Meaford  Wheelbarrow  Company  . .  . 

Miller  &  Co.,  George  M   64 

Milton  Hersey  Company   64 

Montgomery    Faultless   Hose  Reel 

Company  


Morrison  &  Co.,  T.  A   64 

Mueller  Manufacturing  Company,  H. 

Mnssons  Limited   15 

National  Iron  Works   56 

X'l'pttinc  Meter  Company   53 

Nolde,  Clarence  W   20 

Northern  Crane  Works                 ....  57 

Nova  Scotia  Steel  and  Coal  Co.  ...  55 

Ol'lice  Specially  Company   19 

()rinshy  Company,  A.  B  

Ontario  Sewer  Pipe  Company  .... 

Ontario  Wind  Engine  and  Pump  Co.  53 

Pacilic  COast  Pipe  Company    1 

Palerson  Manufacturing  Company..  51 

I'edlar  I'eople   ' . .  . 

I'iUsburgh-DesMoines  Steel  Co.  ...  56 

Pontifex,  Bryan   04 

Power  &  Son  

Ouinlan  iS;  Robertson   57 

Reid  &  Brown  Structural  Steel  and 

Iron  Works   64 

Rogers  &  Co.,  F   5 

Rogers  Supjdy  Company   12 

Slieldons  Limited   56 

.Standard  Clay  Products,  Limited  . .  11 
Standard  Underground  Cable  Com- 
pany of  Canada   65 

Stark  Rolling  Mill  Company  

Steel  Company  of  Canada,  Ltd   9 

Sturlevant  Co.  of  Canada,  Ltd.,  B.  F. 

.Sun  Brick  Company   1 

Thompson  Brothers   64 

Tiffin  Wagon  Company  

Toch  Brothers   19 

Toronto  Plate  Glass  Importing  Co. 
Trades  and  Labor  Branch  Depart- 
ment of  Public  Works   65 

Trussed  Concrete  Steel  Company  ...  12 

Turnbull  Elevator  Company   55 

\'ancouver  Wood  Pipe  and  Tank  Co.  56 

Waterous  Engine  W^orks  Company  22 

Wells  &  Gray,  Ltd   17 

Wettlaufer  Brothers   13 

Wynne-Roberts,  R.  0   64 


Our  advertisers  represent  the  most  pro^essive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris*^ 
ini  enough  to  spend  money  and  time  to  ^et  in  touch  with  you. 
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Paper  Shell  Factory,  Peters  Cartridge  Co.,  Kings  Mills,  Ohio 


I  Our  Record  with  Peters  Cartridge  Co.  | 


Nov.  1915.  Paper  Shell  Factory  $195,000.00 

Jan.  1916.  Annealing  Bldg.    10,000.00 

Mar.  1916.  Power  Plant   150,000.00 

June  1916.  Imhoff  Tank   5,000.00 

Mar.  1917.  Packing  Case  Bldg   175,000.00 

Mar.  1917.  Shot  Tower   100,000.00 


I  Total  value  of  Contracts  $635,000.00  | 

s  ■ 

B  s 

I  We  always  try  to  carry  on  each  contract  in  such  a  manner  | 

I  as  will  ensure  us  the  next  contract  which  the  owner  may  | 

I  have  to  let.  I 


I  WELLS  AND  GRAY,  Limited  | 

I  ENGINEERS  AND  CONTRACTORS  I 

I  Branch  Office :  Head  Office  :  B 

I  Bank  of  Commerce  Bldg.  247  Coafederatioa  Life  Bldg.  | 

M  Windsor,  Ont.  Toronto,  Ont.  j 


I'll  !■;  CDN  I'KAC  I'   KI'.L OKD 
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Million  Dollar  Jobs 


TMl 


LIGHT 


Toronto  Harbor  Improvements 
Toronto  Filtration  Plant 
Borden  Military  Camp 

Government  Docks,  Port  Nelson 


These  Millii.ii-ddllar  |<>l)s  all  have  Carbic  Mare  Lights  showing 
the  way.  joh.-  like  these  are  I'OSITIN  I',  I'KOOl'"  of  the  efticiency  of 
the  Hare  hght  for  eoiistriu-liim.  Xumerous  hi^;  jobs  not  mentioned 
herein  are  also  using  llare  lights  for  constrnction,  and  Contractors  lia\  c 
l>ecii  conviiu-ed  uf  the  snperiurily  of  this  form  lighting. 


CARBIC  FLARE  LIGHTS  burn  the  CARBIC 
CAKE,  the  new  SMOKELESS,  NON-EX- 
PLOSIVE, POSITIVE  gas  fuel. 

Be  yuii  a  cuntractcjr  of  I'LASTERING,  CONCRETING,  LATli- 
ING,  TILE  or  MARBLE  WORK,  you  will  be  interested  to  know 
that  the  Carbic  Flare  is  adapted  fo  this  work,  and  can  be  used  any 
place,  any  time,  at  a  very  small  cost. 

It  does  away  with  lost  time  in  temporary  electric  wiring,  unsteady 
gasoline,  or  oil  flares,  is  much  neater  and  quicker  than  any  flare  oper- 
ated by  raw  carbide. 

We  have  the  largest  contractors  listed  as  users  of  the  Carbic 
Light,  and  every  one  speaks  well  of  the  Carbic  as  a  flare  light.  "The 
best  they  ever  had"  is  the  way  one  firm  expressed  their  appreciation 
of  the  light. 

CARBIC  FLARE  LIGHTS  are  placed  on  your  work 
absolutely  FREE  as  a  trial. 

You  are  under  no  obligation  to  purchase.  If  you  want  to  try  ihe 
CARBIC  on  a  job  just  send  us  a  card  and  we  will  ship  as  many  as 
required. 

CARBIC  CAKE.S  can  be  secured  thrcjughout  the  Dominion  of 
Canada,  and  therefore  there  is  no  delay  in  getting  the  fuel  promptly. 

Wire  or  write  for  a  FREE  TRIAL — It  costs  you  nothing. 

W.  L.  FOSTER 

8  Lombard  Street  -  -  TORONTO,  CAN. 

Weitern  Agents— Kelley  Powell  Ltd    WINNIPEG,  MAN. 


2000  Candle  Po 
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Office  Specialty 

F"ilcs  are  Sectional 
ill  Construction, 
antl  made  in 
W'ood  and  Steel 


Qffice^^Specialty 

Filing  Systems 
Simplify  Office  Work 

THE  simplifying  of  office  routine,  so  that  the 
time  and  effort  of  each  employee  is  not 
wasted  by  unnecessary  work,  is  the  aim  of 
every  progressive  business  establishment. 

Record  Keeping  and  Filing  which  constitute 
the  greatest  part  of  office  work  must  be  on  an 
Efficient  basis.  You  and  your  employees  will  save 
an  abundance  of  effiart  by  having  convenient  Office 
Specialty  Files  to  hold  all  the  Company  records. 

There's  an  Office  Specialty  File  for  every 
kind  of  record  and  an  Office  Specialty  System  to 

keep  them  in 
proper  classified 
order  so  that  they 
can  be  filed  and 
found  with  ease. 


Ask  for  the 
Office  Specialty 
Catalogue  of  Fil- 
ing Devices. 

The  Office  Specialty  Record  Safe  gives        Prp-e-  nn  rpnup-it 
exceptional  protection  to  record  files  which       i  it-c  uii  ici^ucai. 
cannot  be  placed  in  the  vault 

'^IFFICE  SPECIALTYMFG.(7>. 


HOME  OFFICE  AND 
FACTORIES : 

NEWMARKET,    -  CAN. 

8  Filing  Equipment  Stores : 


MONTREAL, 
HALIFAX. 
RF,C;iNA, 


TORONTO. 
OTTAWA, 
WINNIPEG, 
EDMONTON, 

VANCOUVER 

827 


tf>FFICESPEaALTY  | 

NEWMARKET,   CAN.  i 

(or  nearest  Branch)  g 

'■Please  send,  without  obligation,  g 

particulars  on    Office    Specialty  | 

Filing  Equipment  :  ^ 

Wood  □     Steel  □     Direct  | 

Name     System    of    Corre-  1 

spondence  Filing  □    Efficiency  | 

Desks  □     Record  Safe  □     16  | 

Time  Saving  "Office  Specialties "□  i 


Name.., 


Postal  Station  F,  Montreal,  waterproofed  with 
R.I.W.  Toxement 


Is  Your  Fireproof  Building 
WATERPROOF  ? 

Ill  specifying-  modern  Portland  Cement  con- 
struction for  your  new  building,  ymi  have  mini- 
mized the  chance  of  loss  by  fire.  lUit  are  you 
protected  against  loss  by  depreciation  from 
water? 

At  a  small  additional  first  cost  you  can  make 
your  fireproof  building  permanently  water- 
proof with 


,  n  W  IJ/, 

\ft£MEMa£R  ITS  WATfRPROOf] 

MvJ  wr. 


TOXEMENT 


This  integral  waterproofing  compound  is  a 
dry  powder,  mixed  in  small  quantities  with 
Portland  Cement  or  clinker.  It  lubricates  the 
hatcli  of  cement,  concrete  or  stucco,  and  causes 
the  ingredients  to  knit  together  in  a  dense,  im- 
penetrable mass. 

It  does  not  accelerate  or  retard  the  setting, 
and  its  tise  results  in  a  construction  that  is 
permanently  proof  against  salt  or  fresh  water. 

Write  for  descriptive  literature,  Dept.  51 

iManutacturcd  in  Canada;  by 

R.I.W.  DAMP.RESISTING  PAINT  CO. 
TOCH  BROTHERS 

Gerard  and  Carlaw  Ave.,  Toronto,  Ont. 

Agents  in  —  Vancouver,   Winnipeg,   Edmonton,  Calgary, 
Montreal.  Toronto.  Quebec.  St  John.^i 


REMEMBER 


ER  /rJs  waterproof] 

.M  .  r  r. 


Address. 


STEEL  NEED  NOT  RUST! 
WOOD  NEED  NOT  ROT! 
NOR  CONCRETE  DUST! 


REG  U.S  PAT.  OFF. 


s9llllllllllilllllllllllllllllini|||||||||||i|||||||||||||||H|||||||||||||||||||||||||||||N 
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CONGRATULATE  ME,  fellows,"  said  Jim  Larkin,  the  plasterer,  as  he 
joined  a  group  of  his  friends  at  the  Builders'  Exchange.     "I  have 
just  put  one  over  Thompson,  the  Architect." 
"That's  important,  if  true,"  replied  a  friend.    "But  you'll  have  to  show 
us  Missourians." 

"It  was  this  way,"  Jim  explained.  "On  the  school  house  job,  Thomp- 
son wanted  to  use  metal  lath,  but  it's  a  cheap  job  so  he  told  me  I  could 
use  a  cheap  lath.  So  1  saw  my  chance  to  play  to  the  galleries.  'Not  me,' 
I  told  him,  'I'll  never  use  cheap  lath  on  your  job,  Mr.  Thompson.  I'm  going 
to  use  Herringbone  copper  alloy  lath.'  Say,  it  tickled  him  clear  to  his 
toes.  I'm  solid  as  a  rock  there  now  and  I'm  going  to  get  his  next  job  on 
percentage."' 

"Didn't  cost  you  much,  either,"  commented  his  friend. 

"Cost!"  laughed  Jim,  "I  gained!  Herringbone  costs  me  a  cent  more  per 
yard.  Its  selvage  edges  save  about  two  cents  per  yard  in  lap,  its  greater 
stiffness  saves  plaster,  and  I  don't  have  to  stitch  wire  between  the  sheets. 
All  told,  that  additional  cent  means  five  cents  more  profit." 


Clarence  W.  Noble,  General  Sales  Agent, 
117  Sun  Life  Building,  Toronto 


Steel  Ball  Bearing  Brick  Paving  Carriers 

(PATENTED) 

are  the  right  help  in 
delivering  the  Brick 
trom  the  boulevard  to 
the  setters  ;  one  man 
performing  the  service 
of  three  or  four.  It 
delivers  the  brick  in 
tfood  order  and  at  the 
right  time.  In  use  by 
leading  Paving  Con- 
tractors. 

Write  for  our  Bulletin 
No.  4 

MANUFACTURED  BY 

Canadian  Mathews  Gravity  Carrier  Company,  Limited 

484  Richmond  Street  West  ....  TORONTO,  ONT. 


Metal  Shingle  &  Siding  Co., 
Manufacturers 
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A strip  of  Carey  Elastite  built  into  this  walk  back 
of  the  curb  would  have  been  sufficient  to  re- 
lieve the  pressure  caused  by  the  expansion  of  the  con- 
crete, thus  taking  the  strain  off  the  curb  and  saving  an 
unsightly  break  and  a  troublesome  job  of  repairing. 

The  cost  of  Elastite  is  so  slight  as  to  be  scarcely  a 
consideration  to  the  man  who  pays  the  bills.  To  the 
contractor  this  item  is  more  than  offset  by  the  cer- 
tainty of  a  permanently  satisfactory  job. 

Elastite  differs  from  ordinary  expansion  joints  in 
that  it  is  made  into  strips  of  convenient  size  at  the 
factory,  chemically  and  physically  tempered  to  with- 
stand all  extremes  of  temperature  without  melting  and 
without  becoming  brittle.  Placed  at  specified  intervals  in 
pavements  of  concrete,  granite,  brick,  or  wood  block, 
Elastite  absorbs  the  pressure  of  expanding  materials  in 
hot  weather  and  stretches  to  fill  the  spaces  between 
units  when  cold  weather  causes  them  to  contract. 

Write  for  the  evidence,  sample  and  prices  cf  Elastite 
Address  Elastite  Dept. 

The  Philip  Carey  Co.,  Toronto,  Ont. 

The  Wm.  Rutherford  &  Son*  Co  ,  Limited  Montreal,  Que. 


Thousands  ot 
miles  on  Lincoln, 
National,  and 
Dixie  Highw ay s 
and  on  many  of 
the  most  notable 
streetsin  America 
a  re  eq  uipped  with 
Elastite  and  prov- 
ing the  claims  we 
make  for  it. 


38 
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Standard  Turnbuckles 


Made  in  Canada 
All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 

Limited 

Welland,  Ontario 


itiMMiinmniiimiiiiiiM^^^^^^ 

WATEROUS  c™  ROLLERS 

NO  HORSES  ON 
THIS  JOB 


More  than  200  in  use  in  Canada  to-day 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


The  Waterous  Engine  Works  Co.,  Limited 


BRANTFORD 


CANADA 


imiiiiiiiiiiiyiuiiiiiiiiiiiiiiii^iiiiiiiiiiiiiiiiiiiiiiiMi 


'iiiiiiiii.'ii'ii 


Many  contractors  are  saving  as 
much  as  $30.00  a  day  using  a 
Waterous  Roller  for  hauling 
their  road  materials. 

Rock,  crushed  stone,  bricks, 
tools,  etc..  can  be  carried  in  a 
wagon  train  such  as  this  to  re- 
place the  work  of  sixteen  horses 
and  eight  drivers. 

As  a  hauling  power  the  Water- 
ous Roller  shows  decided  advan- 
tages over  traction  engines  and 
motor  trucks.  It  is  more  eco- 
nomical to  operate,  cheaper  to 
keep  in  condition,  more  reliable 
and  vastly  superior  in  durability. 

IT  REPRESENTS  NO 
EXTRA  INVESTMENT. 

When  not  used  for  hauling,  the 
Roller  can  be  put  back  on  roll- 
ing work.  Shifts  from  one 
operation  to  another  reouire  no 
mechanical  change  whatever. 


f 
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i                   I              esTABLisHEo  tB86  series,  wliich  provides  an  authoritative  account  of 

m         i^^">#C^^^T    J  ^^\^h.^\.  -M  -  j-l  th*-'  methods  and  schemes  adopted  by  progressive  con- 

■  MM  ll  I  I  ^1  K     I                ■           I^bI  tractors  on  a  work  in  many  places  difficult  and  per- 

^^^^                                   *  ^               "  1  he  scheme  for  supplying  water  to  W  innipeg  and 

^^^^  P-p  >v||*zazi|»|'M/\                 /=»TAr  ^'^'^  environs  is  one  of  the  really  'big  projects  under- 

J-^liymCCl  111^    IvCVltW  taken  within  recent  years  on  this  continent,  for  the 

 ^   building  of  a  closed  concrete  waterway,  85  miles  in 

^            ,      ,     ,  extent,  through  a  country  largely  muskeg,  flat  and 

Pubhshed  Each  Wednesday  by  ,i,,,i„ed,  is  no  mean  job.    Credit,  in  great  mea- 

HUGH  G.  Maclean,  limited  sure,  is  due  to  the  contractors'  and  the  District's  stafls 

HUGH  C.  MacLEAN,  Winnipeg,  President.  ^        l"'."^'"ess  and  the  h,gh  quality  of  worknianship 

that  ()l)tains  under  these  trying  conditions,  rurther 

THOMAS  S.  YOUNG,  General  Manager.  ^^.^^y^^             f^^.  ^j^^  manner  in  which  the  entire  pro- 

HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO  ject  has  been  organized  and  for  the  way  in  which  the 

Telephone  A.  2700  organization  has  set  about  overcoming  the  difficulties 

  that  have  crept  up  as  the  work  proceeded. 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  *        h=  * 

WINNIPEG  -  Tel.  Garry  8.56  -  Electric  Railway  Chambers  Our  articles,  concluding  with,  the  one  in  this  issue, 

VANCOUVER    -    Tel.  Seymour  2013    -    Winch  Building  have  outlined  the  general  features  of  the  work,  the 

NEW  YORK  -  Tel.  3108  Beekman  -  1123  Tribune  Building  organization  of  the  contractors,  and  the  methods  of 

CHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bldg.  t'-^^'^i^'ating  and  concreting  adopted  on  the  various  con- 

T  ^>T,^^»T  T^xT^                                 -r,                  ^,.r  tracts.    I  h  6  pr  ogr  css  of  t  h  c  wor  k  h  as  b  CBu ,  lu  gcuc  ra  1 , 

LONDON,  ENG.  16  Regent  Street  S.W.  u].  tn  schedule.    Where  contractors  have  failed  to  live 

■  up  to  the  program  outlined  they  are  taking  measures 
SUBSCRIPTION  RATES  tn  install  extra  mechanical  equipment  to  ensure  greater 

Canada  and  Great  Britain,  $2.00.    U.  S.  and  Foreign,  $3.00.  speed.    Certain  circumstances  have  exerted  retarding 
Single  copies  10  cents  influences,  of  course,  such  as  the  general  shortage  of 
  lalxir  and  the  fact  that,  according  to  the  contract 

Authorized  by  the  Postmaster  General  for  Canada,  for  transmission  teriUS,    resident     labor    mUSt    be    em])loyed  whenever 

as  second  class  matter.                                       ,    ^     «;      ,  possiblc.    The  characteristics  of  the  eastern  portion 

Entered  as  second  class  matter  Ttily  IStli,  1914,  at  the  Postoffice  at  '        ,               .                                                                        i       i      •  j 

Buffalo,  N.  Y.,  under  the  Act  of  Congress  of  March  3,  1879.  Ot    the   temtOl'V,   through   mUSkeg  and  pOOrly-draUlCd 

  flat  areas,  also  retarded  progress  ;  the  speed  and  energy 

Alphabetical  Index  of  Advertisers  e.xhibiled  by  the  contractor  on  contract  30  is,  perhaps, 

.  P^^c  16   I, J  ])iivt  attributable  to  the  open  prairie  country,  which 

yQj_  21                       May  2,  1917                          No.  18  enables  a  smaller  force  to  accomplish  as  much  as  a 

 !   larger  force  in  the  more  difficult  peat  and  muskeg 

,  regions. 

Principal  Contents                  page  The  contractor's  organizations,  as  described  in  the 

Editorial                                                                   387  second  article,  March  7  issue,  have  been  arranged  to 

Construction  Details  of  Biij-  .\que<luct                              :!.S9  S'et  the  best  results  and  the  maximum  progress  by 

Highway  Bridses  and  Culverts      proper  co-ordination  of  administrative,  construction, 

.\  Canadian  Munition  Factory                                         :!!)->  and  camp  Units.    The  arrangements  for  men,  so  far  as 

Brick  Roads  and  Pavements                                          .iito  boarding  and  camping  are  concerned,  are  as  nearly  as 

Width  of  Wagon  Tires  for  Loads  of  Varying  Magnitude  possible  ideal.    The  telephone  is  the  chief  factor  in 

on  Earth  and  Gravel  Roads                                       :5i)7  providing  the  proper  co-operation  of  field  offices  and 

Relation  of  Sewage  Disposal  to  Water  Supply                    ;!!)8  headquarters,  SO  that  daily  reports  can  be  the  rule.  In 

Letter  to  the  Editor                                                      400  addition  to  the  organization  and  arrangements  evolved 

Practical  Hints  for  the  Contractor                                  401  by  the  contractors,  the  District  authorities  themselves 

The  Water  Powers  *)f  the  Nelson  River                           4o:;  have  undertaken  a  great  deal  that  concerns  the  project 

Mainly  Constructional    400  ^is  a  whole.  The  most  notable  has  been  the  construc- 
tion and' operation  of  a  complete  standard  railway  Hue 
to  provide  transportation.    Another  distinctive  feature 

A  Notable  Piece  of  Work  of  the  work  was  the  supplying  of  graded  aggregate  to 

I,      ..  the  contractors  bv  the  District  forces.    The  details  of 

.\  this  issue  api)rars  the  last  of  a  series  of  .six  the  scheme  and  the  advantages  derived  therefrom  are 

articles  dealing  with  the  big  aqueduct,  now  near-  described  in  the  first  article,  appearing  in  our  issue  of 

.     ing  comp  etion,  to  carry  in  the  water  supply  of  the  pebruarv  28,  and  in  an  editorial  comment  of  March  7. 

drcater  Winnipeg  Water  District,    these  articles 

have  been  specially  prepared  for  this  journal  by  the  *       *  * 

assistant  and  div  ision  engineers  of  the  District's  engi-  The  notable  feature  of  the  excavating  work,  as  out- 
neering  stafif.  They  cover  ^'ery  fully  the  main  features  lined  in  the  third  and  fourth  articles,  is  the  universal 
in  the  construction  and  building  of  the  aqueduct  that  use  of  machinerv  with  hand  labor  employed  for  trim- 
have  made  it,  from  a  contractor's  point  of  \  iew,  a  de-  ming  of  the  trench  only.  The  different  conditions  at 
cidedly  notable  achievement.  Tlie  articles  have  been  the  various  cami)s  have  naturally  varied  the  types  of 
written  essentiallv  for  the  contractfir,  and  the  elements  machines  and  the  methods  of  doing  the  work.  .AH 
of  design,  cither  structural  or  hydraulic,  have  been  pur-  forms  of  excavating  machines  are,  however,  in  e\  i- 
posely  omitted,  so  that  the  more  practical  considera-  deuce.  One  contractor  makes  very  wide  use  of  "vvalk- 
tions  might  receive  fuller  recognition.  The  majority  ing  dredges,"  which  have  been  found  very  effective 
1  if  ( lur  readers  are  interested  in  the  way  things  are  actii-  and  accurate;  also  useful,  as  well,  for  backfilling, 
ally  dniie,  and  fur  this  reason  we  Cdinmend  lo  them  .Steam  shovels  haxe  been  used  in  other  camps  almost 
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exchisivelv,  while  dra.y  linos  iiavc  been  tln'  |>rnui|);il 
exv-avatin^ii  luachiiiery  in  still  others.  Ilie  lypes  ot 
iMaehine>  ami  their  applications  have  been  varied,  ao- 
ciirtlinv;  to  the  natnre  ami  depth  oi"  ont  and  local  condi- 
tions. l)raina!.;e  and  ipiicksand  prol)Ienis  ha\e  intro- 
duced special  tlilVicnIlies  in  some  places,  lailiiiL;  lor 
\aried  solutions. 

I  he  concrelin.v;  operations  have  demanded  nu  ili  uls 
autl  e(|iii|>nK'nt  as  diverse  as  those  for  excavatni;^.  and 
the  contractors  show  a  hif^h  dc.ijree  of  iniliati\e  .ind 
resource  fulness  in  evolving  the  most  snitahle  ideas. 
The  lifth  and  si.\th  articles,  in  t!ie  last  and  the  prcsenl 
i>'»ucs  respectively,  describe  these  operations.  Tlu 
general  principles  of  constrnctin;.4  liie  arches  and  iii- 
\ert>  are  the  saine,  bnt  the  methods  of  performini; 
these  itperations  are  suited  to  indixidnal  recjuirements 
and  comlitions.  The  reader  is  referred  to  the  text  and 
illustrations  for  details. 


As  is  onlv  to  1)0  expected,  ihe  niethiKU  inlcndcd  to 
i»e  used  have,  upon  application,  proven,  in  many  in- 
stances. inade<inate  or  misnitai)le.  J'urthcr,  unfore- 
seen circinnstances  and  inevitable  conditions  have 
nia«le  revision  of  iirocesses  necessary,  or  have  caused 
the  introduction  of  new  kiid\>.     .Man\   of  these  arc 


Consignees  Can  Help  in  Overcoming 
Freight  Congestion 


T 


\  lew  ( 


I  I'".  frci.L^ht  cont^estion  wiiich  has  existed  in  Can- 
ada for  some  time  has  caused  inconvenience 
Ihroui^liout  the  country  generally,  and  in  many 
cases  serious  losses.  The  C.l'.R.  Company,  in 
f  tliese  conditie)ns,  are  appealing-  for  the  co- 
operation of  their  customers,  in  an  endeavor  to  intro- 
duce a  .greater  element  of  thrift  into  the  transportation 
problem.  They  point  out  that  much  more  tonna^'e 
could  be  handled  with  llie  existini^  locomotive  power 
and  terminal  facilities  if  cars  were  loaded  to  capacity 
instead  of  beiny-  so  often  only  two-thirds  or  half  full. 
Many  cousii^nees  order  less  than  the  full  carload  of 
frei.^ht,  often  merely  the  minimum  allowed  under  the 
classification.  It  would  materially  help  to  soh'e  the 
])roblcm  of  coui^estiou  if,  in  placiuj^-  orders,  consignees 
would  order  enough  to  fill  a  car  to  capacity  instead  of 
the  minimum,  which  very  often  does  not  represent 
more  than  half  a  carload.  Canadian  business  men  are, 
therefore,  I^eing  tu'gcd  to  co-operate  with  the  railway^s 
in  their  endeavor  to  increase  the  existing  carrying 
capacit\',  by  using  to  Ijetter  advantage  the  present 
ax'ailable  rolling  stock.  Light  bulky  commodities,  of 
which  there  are  many,  should  be  loaded  to  the  full 
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The  capacity  and  average  load  per  car  in  the  years  1907  and  1915  respectively. 
The  failure  to  carry  capacity  loads  causes  a  dearth  of  cars. 


amply  descril)ed.  To  show  how  a  revisi(jn  of  ]dan  may 
save  moncv  and  labor,  we  repeat  a  very  sim])le  instance 
given  in  this  week's  article.  At  the  beginning  of  the 
job  the  the  narrow  gauge  tracks  from  the  main  line 
past  the  mixer  were  laid  on  trestles  four  to  six  feet 
above  the  ground  level,  which  necessitated  the  ])lacing 
of  the  mixer  very  high  up.  Later  it  was  found  that  the 
gasoline  locomotives  could  climb  a  1 :20  grade  with 
full  load,  so  that  the  trestle  was  replaced  by  a  graded 
ajiproach,  rising  to  the  elevation  of  the  main  line  at  the 
junction  point.  A  saving  in  the  use  of  skilled  labor 
was  thereby  effected,  as  well  as  a  .saving  in  time  due  to 
loading  the  mixer  at  ground  level.  These  articles, 
coverinsj  the  construction  details  of  the  aqueduct,  al- 
though applying  to  work  on  a  large  scale,  contain 
ideas  of  worth  to  any  contractor.  They  are  eminently 
practical,  and  their  authorship  is  a  stamp  of  authority. 
Mi>reoyer.  they  df)  not  praise  unduly  the  good  work 
and  gloss  over  the  bad.  In  more  than  one  instance  the 
authrir  has  noted  errors  of  judgment  on  the  part  of  one 
or  another  contractor,  and  pointed  out  where  a  revision 
of  plan  would  mean  profit  to  all.  This  impartial  atti- 
tude of  the  authors  makes  the  articles  all  the  more 
valuable.  In  a  work  of  this  magnitude  it  would  be 
foolish  to  claim  that  qo  weak  points  developed.  The 
vv  .nder  is  that  there  were  so  few,  and  that  these  were 
strengthened  up  so  promptly  and  efYectively. 


cubic  ca])acitv  of  cars.  J  Icavier  freight  should  be 
loaded  to  the  full  carrying  capacity,  which  is  10  per 
cent,  in  excess  of  their  stencilled  capacity. 

The  foll(jwing  figures  are  taken  from  the  railway 
statistics  of  the  Dominion  of  Canada,  issued  bv  the 
Deputy  Minister  of  the  Department  of  Railways  and 
Canals,  and  cover  all  the  railways  of  Canada  : 

Increase. 

1907.  til  1 5.  Percent. 

Total  tons  freiglit  car- 
ried one  mile    1  l,(iS7,711,8:!()    17,()(;i.;!09,733  51.1 

Aggregate    capacity  of 

freight  cars  (in  tons)  2,908,903  0,731,365  131.-1 

Total  freight  cars   105,540  201,690  91.1 

The  drawing  herewith  indicates  the  capacity  and 
the  average  load  in  the  years  1907  and  1915. 

It  will  be  noted  that,  wdiile  the  a\  erage  car  capacity 
was  increased  5.8  tons,  the  average  load  was  only  in- 
creased three  tons,  48  per  cent,  of  the  additional  capa- 
city provided  not  being  used.  The  C.P.R.  point  out 
that,  by  increasing  the  average  ear  load  to  23.4  tons,  or 
five  tons  more  than  during  1915,  the  result  would  he 
equivalent  to  the  placing  of  54,800  additional  cars  iu 
service. 


The  University  of  Illinois  has  published  a  booklet 
treating  of  the  work  of  the  College  of  Engineering  and 
the  engineering  experiment  station  of  the  university, 
outlining  the  achievements  of  the  station  and  of  the 
^^raduates  of  the  college  and  what  is  exi^ected  in  the 
future. 


Mount  Royal  Tunnel  Opened 

The  Canadian  .Society  of  Civil  luigineers,  the  Mont- 
real Builders'  Exchange,  the  Harl)or  Commissioners, 
the  engineering  department  of  McGill  University,  and 
various  railways  were  represented  at  the  unofficial 
opening  of  the  Mount  Royal  Tunnel  of  the  C.N.R.  on 
.\pril  21.  .\  large  number  of  i)assengers  made  the  tri]) 
through  the  tunnel. 
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Constructional  Details  of  Big  Aqueduct 


The  Last  of  a  Series  of  Articles  on  the  Contracting  Features  of  the 
Winnipeg  Waterway — The  Equipment  and  Methods  for  Concreting  on 
Contracts  32,  33  and  34— Travelling  Chutes  and  Form  Carriers  Used. 

 By  W.  R.  Davis*  


TlliS  is  the  sixth  of  ;i  scries  ot  six  articles  descrih- 
iiii^"  the  ci  )nstnictii  ill  of  the  <S3-niilc  aciueduct 
section  of  the  (ireater  \\'inni[)eLi-  water  su])p1y 
conduit.  The  i)re\  ious  articles  describe  the  ,L;cr,- 
eral  features  of  the  project,  the  contractors'  ori;aniza- 
tion,  and  the  methods  of  exca\  ation  and  of  backfilling'. 
In  our  last  issue  the  article  ])v  John  Arnistron"'  dealt 
with  the  contractors'  methods  of  concreting,''  on  con- 
tracts Nos.  30  and  31,  where  the  c(iui])n'ient  and  meth- 
ods used  have  hitherto  been  different  from  those  used 
on  contracts  32,  33,  and  34.  which  are  outlined  herein. 

The  aqueduct  trench  n  as  roui^hly  excax  atcd  on  the 
contracts  under  discussion  l)v  means  of  draL;'-line  ma- 
chines, and  to  a  dei)th  not  closer  to  g'rade  than  six 
inches.  The  remaining'  material  was  afterwards  re- 
moved by  hand  immediately  jjrior  to  the  ]iouring  of 
concrete.  On  contract  32  the  trench  varied  in  depth 
from  four  to  ei.^ht  feet,  and  on  contract  33  from  two  to 
twelve  feet;  on  contract  34  it  was  in  some  places  as 
deep  as  23  feet. 

Layout  of  Plant  for  Concreting 

Fis4'.  1  shows  the  oeneral  layout  of  one  of  the 
mixino-  plants,  which  consists  of  one  three-quarter 
cubic  yard  London  side-loading'  mixer,  e(iuip])ed  with 
a  pair  of  steel  runners,  extending'  from  the  side  of  the 
machine  down  to  the  ground  level,  to  permit  of  the 
l)ower-loadin;4'  ski]),  ^\■l1ich  on  the  standai'd  tyi)e  mixer 
is  fastened  ri^idlv  to  the  side  of  the  machine,  to  be 
elevated  to  an\'  height  at  which  the  plant  mav  have  t(j 
work. 

The  sand  and  i^rax  e!  storai;'e  platforms  are  built  of 
3  in.  X  12  in.  x  .20  ft.  lumber,  laid  Icm^thwise  on  cros>- 
timbers,  cut  alonq'  the  rij^ht  of  wav  in  the  immediate 


Trench  ro^^h^cj  hy  dracjh 


Concrete  track 


 '  " — — — /300ba^3  of  cement  . 


-  J'tomqr  [i/ot torero. Cap  -fOOc  y  a^jtjrTtfaT^ 

Fig.  1— Typical  concreting  plant  layout. 

x'icinity.  These  platforms  are  from  300  to  500  feet 
Ions'  and  12  feet  wide,  and  set  from  two  to  three  feet 
below  the  level  of  the  District's  railway  track,  to  en- 
sure free  dumpinj^'  of  the  material. 

The  cement  sheds  are  30  ft.  x  10  ft.  in  size,  and 
have  sliding-  windows  on  the  track  side  and  a  large 
sliding  door  at  the  mixer  end.  These  sheds  are  built  in 
sections  to  facilitate  theii-  transportation  from  one  loca- 
tion to  another. 

'  Division  Engineer. 


Construction  track  of  2()-pound  steel  and  36-inch 
gauge  is  laid  ahjngsidc  the  sand  and  graved  ])latforni, 
and  steel  hopper  dump  cars  of  one  cubic  \'ard  capacity 
are  used  to  convey  the  aggregate  from  any  part  of  the 
platform  to  the  mixer  loading  skij). 

Water  from  Ditches  Supplied  to  Mixer 

Water  from  the  railway  ditches  and  Ixjrrow  pits  in 
the  immediate  vicinity,  which  are  dammed  up  during 
the  dry  season,  is  supplied  to  the  mixer,  under  i)res- 


Fig.  2— Pouring  a  45  ft.  pioneer  arch  by  means  of  steel  chute  suspended  from 
a  travelling  carrier. 

sure,  b^■  means  of  an  Atlas  Deniing  pump  and  type 
K.B.B.  2  h.p.  Middleton  engine,  attached  to  a  500-gal- 
lon  pressure  tank. 

This  portion  of  the  ])lant  is  generally  set  up  on  the 
south  railway  berm,  opposite  the  mixer,  and  the  deliv- 
ery pipe  is  laid  through  the  ballast  under  the  railway 
track. 

At  the  beginning"  of  the  job  the  siding  track  branch- 
ing" out  from  the  main  line  and  rumiing  past  the  mixer 
was  laid  on  a  trestle  about  four  or  six  feet  above 
ground  level.  This  arrangement  made  it  necessary  to 
set  the  mixer  very  high  up. 

Later  it  was  found  that  the  gasoline  locomotive 
used  for  transi)orting'  the  concrete  had  no  difficulty  in 
climbing  a  grade  of  about  1  :20  with  its  customary  load, 
and  the  trestle  work  was  supplanted  by  a  graded  ap- 
proach, commencing  at  about  ground  level  at  the  mixer 
and  rising  to  the  elevation  of  the  main  line  at  tlie  innc- 
tion  with  it. 

Grading  Instead  of  Trestle  Saves  Time  and  Labor 

This  grading  can  be  done  with  ordinarA-  labor,  while 
the  building  of  the  trestle  work  recpiired  more  or  less 
skilled  labor.  The  change  also  meant  a  considerable 
saving  of  time  in  charging  the  mixer,  to  sav  nothing  of 
the  saving  of  cribbing  for  that  machine. 

'i"he  main  1  ransi)orting  track  is  laid  on  an  embank- 
ment paralleling  the  a(picduct  trench,  made  from  the 
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>|H>il  excavated  fri>ni  the  iniuli.  I'lic  luii^lit  ni"  iliis 
cinhauknicnt  alK>vt'  <^ri.niul  lc\il  dcpciuls  ii|umi  ^lu- 
lU'pth  <>t  the  treiu'h  in  which  the  ai|uc(hict  is  huili.  ami, 
>«>  lar  as  possible,  is  mi  arranucil  that  llic  chutes  to  ihc 
l\>rnis  have  the  pr«»|>er  slope  to  permit  the  concrete  to 
llow  Ireelv  into  tlu-  forms. 

With  each  >et-np  ol'  the  mixiiiiL;  plant  l.SOO  leel  ol 
ai|iietluct  (each  side  o«  the  mixer)  can  l)e  cnmplctcd 
economically,  lievond  this  distance  ilie  haul  is  tuM 
lonii  to  keep  the  mixer  workiiii;  up  to  its  l  apaciu  . 

Nunierons  stvles  of  chutes  have  been  tried  onl  on 
this  job.    The  contractor's  snperinleiulent .  Mr.  \\  il 
ham  Smaill.  desi.ijned  and  l»nih  the  one  >lio\\  n  in  nse  in 


5cC-riOM  A  A 

Fig.  3  — Frame  used  for  truing  and  setting  invert  profiles. 

I'ii,'.  2.  This  type  has  proven  itself  the  one  best  adapt- 
ed for  pourin.c:-  the  arch  concrete.  The  carrier  for  this 
chute  runs  on  20-])ound  steel  rails,  spiked  to  3  in.  x  10 
in.  planks  laid  alonq-side  the  invert  concrete,  and  which 
track  also  carries  the  outside  arch  form  travellers.  The 
steel  chute,  beinej  collapsible,  can  easily  be  extended  to 
any  lentjth  required,  raised  or  lowered.  A  short  chaii; 
and  hook,  fastened  to  the  bottom  of  the  hopper  portion 
of  the  chute,  serves  to  anchor  the  chute  to  the  dinky 
track. 

A  S(»mewhat  less  complicated  chute  carrier  is  used 
when  pourin^j  inver-4  concrete.  This  c(jnsists  of  a  frame 
travellinj;  ijw  two  wheels  runnint^  tandem  in  the  boi- 
toni  of  the  trench  on  the  side  nearest  the  construction 
track.  The  chute  portion  is  identical  in  design  to  i.he 
one  used  for  arch  pouring,  but  is  extended  so  as  to  pre- 
vent a  big  drop  of  the  concrete  free  in  air. 

Two  Cars  Keep  Mixer  in  Continuous  Operation 

In  order  to  keep  the  mixer  in  continuous  o])eration 
two  cars  are  used,  r.ne  on  either  side  of  the  mixer,  for 
fran-pf.rting  the  aggregate  to  the  mixer;  while  one  of 
the-e  cars  is  being  dimiped  into  the  mixer  loading  skip 
the  other  is  being  loaded.  JL\cei)ting  during  the  very 
hot  weather,  or  when  the  mixer  is  run  more  than  ten 
hours  continuously,  two  gangs  of  three  men  each,  load- 
ing aggregate,  one  man  handling  the  cernent  and  one 
mixer  engineer,  with  an  assistant  to  add  the  water  to 
the  mix  and  to  dutnp  the  concrete  into  the  transporting 
cars,  can  keep  the  mixer  running  without  interruption. 

The  mixing  is  done  under  the  supervision  of  an 
a-sistant  inspector,  in  the  employ  of  the  District.  To 
f  nsure  the  uniform  loading  of  the  batches,  the  aggre- 
>rate  cars  are  marked  on  the  inside  with  paint  or  a  line 
f  punch  marks,  to  indicate  the  level  to  which  they  are 
ti>  be  filled.  The  capacity  of  these  cars  being  consider- 
ably in  excess  of  the  sizes  of  batches  mixed  (16  to  18 


cubic  feet  )  (lie  centre  of  gravity  is  rather  low  down  in 

I  he  cars,  and  in  order  to  facilitate  dumping  it  was  found 
ad\  isable  to  e(|uip  them  with  false  bottoms. 

Machines  were  tried  for  counting  and  tying  up  the 
eini)ty  cement  sacks,  but  did  not  prove  satisfactory  for 
several  reasons,  chief  of  these  being  the  fact  that  the 
lie  wires  would  break  under  the  ties.  This  work  is 
now  being  done  by  the  man  who  empties  the  cement 
into  the  loading  skip  and  after  the  day's  pouring  is 

II  nislied. 

Gasoline  Dinkies  Haul  Concrete 

Three-ton.  23  h.p.,  gasoline  locomotives,  equipped 
with  friction  drive  for  variable  speed  transmis.sion, 
haul  the  carloads  of  mixed  concrete  from  the  mixer  to 
the  forms,  the  cars  being  similar  to  those  used  for 
conveying  aggregate  to  the  mixer,  as  previously  de- 
scribed. Three  cars  are  used  for  short  hauls  and  four 
cars  for  the  longer  hauls.  These  dinkies  have  given 
excellent  service. 

The  design  of  the  aqueduct  calls  for  construction 
of  the  structure  in  two  operations — first,  the  invert  or 
floor,  and,  second,  the  arch.  The  former  is  poured  in 
alternate  sections,  15  feet  long.  Steel  or  wooden  end 
forms,  or  so-called  profiles,  are  used  for  this  purpose. 
They  are  made  in  two  halves  (upper  and  lower),  to 
admit  of  an  expansion  joint  and  the  placing  thereon  ot 
a  waterstop  of  20-gauge  copper,  six  inches  wide,  and 
equal  in  length  to  the  width  of  the  invert.  When  bolted 
together  these  profiles  are  shaped  to  the  contour  of 
the  invert  and  are  connected  in  pairs  with  channel 


Fig.  4— Finishing  a  15  ft.  closure  invert  pad. 

irons  at  their  ends.  These  are  set  to  grade  and  centre 
stakes  gi\  en  h\'  the  engineer  held  party  by  means  of 
a  wooden  frame,  explained  in  Fig.  3.  Immediately 
after  these  forms  are  filled  the  concrete  is  screeded 
with  an  angle  iron  17  feet  long  and  having  a  handle  at 
each  end.  'Jlie  screeding  iron  is  started  from  the  mid- 
dle of  the  invert  and  worked  first  upward  to  the  right 
and  then  to  the  left  outer  edge  of  the  pad  by  a  slow 
see-sawing  motion,  care  being  taken  that  the  concrete 
does  not  pile  up  in  front  of  the  screed  so  that  it  will 
flow  over  it  (jr  cause  the  iron  to  rise  or  sag  because  the 
pad  is  not  full  enough.  Men  experienced  in  this  work 
will  make  a  good  job  of  the  screeding  by  going  twice 
over  the  surface.  Sometimes  a  light  screed  of  wood  is 
used  for  the  second  treatment. 

Reinforcement  Worked  Into  the  Concrete 

If  the  invert  requires  to  be  reinforced(  as  is  the  case 
on  some  sections)  the  reinforcement,  consisting  of 


May  3,  1917 


THE  CONTRACT  RECORD 


«  391 


square  twisted  bars,  can  best  l)e  worked  into  the  con- 
crete immediately  after  the  form  is  filled,  as  the  j^roper 
location  for  these  l)ars  is  only  1^  in.  below  the  sur- 
face. This  method  will  also  help  to  comj^act  the  mix- 
ture, which  in  this  porticjn  of  the  structure  is  poured 
with  concrete  of  somewhat  drier  consistency  than  the 
arch  concrete,  so  as  to  permit  accurate  shaping;  oi  the 
pad  surface  without  unduly  prolonj^ini;'  the  screeding 
process. 

The  concrete-placing"  gang  consists  of  six  men, 
under  a  sub-foreman.  Four  of  these  spread,  ram,  and 
spade  the  concrete,  while  two  men,  stationed  on  the 
embankment,  tip  the  cars,  keep  the  hoppers  clean,  and 
assist  in  shifting  the  chutes,  the  hopper  end  of  which 
is  carried,  when  being  >hifted,  on  a  small  Hat  car  ke])l 
handy  for  this  ]nu  i)ose. 

The  screeders  are  followed  hy  a  cement  linisher, 
•who  rtoatii  and  trowels  the  in\ert  to  a  snioolh  lini^h 
(Fig.  4).  He  then  sets  a  13-fool  strip  of  soft  wood, 
7s  in.  X  1^  in.,  about  midwa\'  in  the  slioulder  of  the 
inyert,  which  constitutes  the  joist  between  inxert  and 
arch.  This  wood  strip  is  intended  to  make  the  joint 
water-tight,  and  is  set  half  in  the  in\  ert  and  half  in  the 
arch. 

Tarpaulins  Protect  Fresh  Concrete 

Freshly-poured  inverts  are  protected  against  "bak- 
ing" in  the  hot  weather  and  against  the  ctt'ects  of  rain 
by  means  of  canyas  stretched  on  ".\"-shai)e(l  frames 
made  of  light  poles.  These  covers  are  made  a1)out  17 
or  18  feet  long",  and  extend  well  o\  er  the  sides  and  ends 
of  the  forms,  and  are  just  high  enough  to  allow  the 
hnisher  to  work  under  them  when  necessary.  In  cool 
weather  lanterns  may  be  susi)ended  from  the  ridge 
pole  to  hasten  the  setting  of  the  concrete. 

When  these  pioneer  inx  erts  ha\  e  become  set  suffi- 
ciently, the  end  forms,  or  prcjiiles,  are  removed  and 


Fig.  5— Outside  form  carrier  with  form  raised  for  moving. 


invert  shoulders  are  brushed  with  a  stiff  wire  brush  to 
remove  all  laitance  and  to  expose  a  clean,  even  surface. 
The  intermediate  s])aces  for  closure  pads  are  then  ex- 
cavated to  grade  and  filled  with  concrete.  It  is  essen- 
tial that  the  finished  invert  be  continuous  for  a  consid- 
erable distance  ahead  of  the  pouring  of  arch  concrete. 

The  arch  forms,  as  well  as  the  steel  iM'olile  forms, 
are  supplied  by  the  l>law  .Steel  Construction  Com])auy, 
of  Pittsburg.  They  are  made  in  .S-foot  sections,  which 
are  bolted  together.  The  standard  length  of  arch 
poured  at  one  operation  is  45  feet. 


Inside  Arch  Form  Rigs 

The  inside  arch  forms  are  ^up]iorted  on  an  "A" 
frame  steel  traveller,  running  on  narrow  gauge  track 
laid  in  the  centre  of  the  in\ert  and  equipped  with 
"steamboat"  ratchets  and  radial  turn-l)uckles  attached 
to  gusset  i)lates,  for  rai>ing,  lowering,  and  adjusting" 
the  forms  to  their  i)ro])or  line  and  elevation.  These 
carriers,  conveying"  the  forms  for  the  small  sections, 
are  usually  pushed  ahead  by  hand,  while  those  convey- 


Fig.  6 — Outside  form  carrier  being  moved  by  means  of  a  windlass. 

ing"  the  ones  for  the  large  sections  are  equipped  with 
a  windlass  set  inside  of  the  "A"  frame,  which  winds  a 
drawing-  cable  anchored  ahead.  A  wooden  shoe  at- 
tached to  the  bottom  plate  of  the  arch  form  prevents 
its  lower  edge  from  damaging  the  invert  concrete. 
Wooden  spacers  are  used  between  the  shoe  and  the  ties 
of  the  traveller  track.  These  prevent  the  form  when 
set  from  bulging-  inward,  while  tie  rods,  equipped  with 
turn-buckles  and  attached  to  the  bottom  gusset  plates, 
prevent  the  form  from  bulging  outward.  Tapered 
bolts  ^re  used  to  tie  the  outer  to  the  inner  forms. 

It  has  been  found  advisable  to  set  the  inside  forms 
for  the  pioneer  arches  about  a  cpiarter  of  an  inch  higher 
than  the  required  height  of  the  finished  arch  to  allow 
for  the  slight  settlement  or  adjaistment  of  the  form, 
which  seems  to  occur  while  the  concrete  is  being 
])oured.  Some  difficulty  was  experienced  in  setting  the 
inside  closure  forms  between  some  of  the  first  pioneer 
arches  poured,  on  which  no  allowance  had  been  made 
for  this  settlement.  After  being  set  to  grade  and  lined 
up,  both  inside  and  otitside  forms  are  well  oiled  with 
lorm  oil.  In  conseciucnce  of  this  they  come  out  clean 
and  yield  a  finished  arch  with  a  smooth,  shining  sur- 
face. ' 

The  setting,  as  well  as  the  removal,  of  the  forms 
and  the  work  incidental  thereto  is  being  done  by  two 
gangs'  of  six  to  eight  men,  each  in  charge  of  a  .sub- 
foreman.  One  of  these  gangs  handles  the  inside  form 
while  the  other  looks  after  the  outside  form. 

Travellers  Carry  Outside  Arch  Forms 

The  outside  forms  are  moved  by  means  of  a  travel- 
ler, built  of  channel  and  angle  iron,  which  straddles 
the  arch  and  is  run  on  the  same  rails  which  carry  the 
chute  trestles.  The  main  features  of  this  traveller  are 
the  revolving  shafts,  of  which  there  are  fom-.  'Fhey 
arc  operated  by  ratchets  with  long  levers  at  the  inside 
end  and  a  capstan  head  at  the  outside  end  (F'ig.  S). 
Just  inside  of  the  framework,  and  near  the  ends  of 
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those  shalls.  short  pieces  oi  cable  are  fa>.U  iiotl  tn 
eve-bolt  throujili  the  shaft,  devices  atl;uliecl  lo  the 
other  ends  of  tlie  cables  are  run  iIuoujl:!!  l)olt  holes  in 
the  aoiile  iron  on  the  oulsi»lc  forms.  Tlic  wliolc  45-foot 
section  is  titen  raised  to  the  desired  hii^hl  !>>■  wiiul- 
iny  the  cable  around  the  shaft.  Instead  of  the  cal)lis 
and  clc^■ices.  chains  ami  hooks  were  originally  usid, 
l»ut  it  was  found  that  hooks  of  a  suitalde  design  could 
not  be  made  stroni;  enouj^h  to  prevent  their  iiendinj; 
out  of  shape  under  the  loacl  of  the  fornix.  I  lu'  c:\h\c  is 
better  adai>ted  for  the  winding  process  than  the  ciiains, 
f«»r  obvi«.'Us  reasons,  and  on  a  job  like  this  many  short 
pieces  of  cable  are  availabk-  for  this  wurk  w  hich  udiild 
otherwise  be  practically  useless. 

\  arious  means  of  propellinj^  these  travellers  have 
been  tried  out  at  diflerent  camps,  h'i^-.  6  shows  one  of 
them  equipped  with  a  windlass  for  this  purpose.  In 
this  case  tlu'  cable  is  anchored 'to  a  deadman  laid  be- 
hind and  fastent'd  to  bars  set  into  the  concrete  invert 
shoulder  at  c»invenient  intervals. 

Moving  the  Forms 

.\nother  method  used  at  other  camps,  ami  w  liicli  is 
perhajis  tin-  most  satisfactory,  is  to  attacli  a  cable  to 
the  top  front  channel  beam  at  its  centre  and  lo  run  it 
through  a  block  anchored  lo  the  dinky  track  sonic 
distance  ahead.  'IMie  loose  end  of  the  cal)]e  is  tlien 
attaclied  to  the  !J;asoline  locomotive,  wliicli  draws  in 
the  direction  opposite  to  that  in  whicii  tlie  form  is  lo 
be  moved.  The  onlv  objection  l(<  lliis  latter  method  is 
the  fact  that  the  travellers  carrying  th£  forms  for  the 
small  sections  jump  the  track  occasionally  on  account 
of  the  side  pull,  but  where  the  large  forms  are  used 
this  system  works  out  very  satisfactorily. 

Heavy  steel  bidkheads  are  bolted  to  both  outside 
and  inside  forms  after  these  have  been  .set  in  place, 
and  thus  lend  rio;idity  to  these  forms.  Like  the  invert 
forms  previouslv  described,  these  bulkheads  are  made 
in  two  parts  to  "permit  the  insertion  of  a  copper  water 
stop  in  the  expansion  joint. 

The  gans:  which  places  the  invert  concrete  slso 
looks  after  the  pourine^  of  the  arches.  The  second, 
fifth,  and  seventh  plates  in  the  second  row  of .  plates 


Fig.  7— Finisher  cleaning  spills  from  inverts  before  pouring  arch. 

from  the  bottom  upwards,  as  well  as  the  top  plates  in 
all  of  the  outside  forms,  are  left  out  to  facilitate;  the 
spading-  of  the  concrete  until  it  rises  to  the  level  of 
these  openings.  .\11  the  concrete  is  poured  over  t!ie 
top  of  the  inside  form.  By  thoroughly  spading  the 
,-.-,Ti  -,._r:,;.T-t  'ir.tlT  iii-^le  and  ont-idc  forni<  atKl  li.' 


occ.isioiial  la|)ping  of  the  inside  of  the  inner  form 
with  a  wooden  mallet  i)ractically  all  pittings  apt  to 
result  from  inclusion  of  air  ])ul)bles  in  the  concrete  are 
.avoided.  Four  complete  sets  of  outer  and  six  com- 
l)lcte  sets  of  inner  forms  are  used  at  each  working 
l)oiut. 

Getting  Full  Use  of  Forms 

liccause  the  inner  arch  forms  cannot  be  passed 
through  others  in  ])osition  the  arrangements  for  get- 
lins>  the  full  use  of  Uicsc  forms  and  in  order  to  prevent 
one  fouling  anollier  are  interesting.    It  is  imperative 


Fig.  8— The  largest  arch  section.  The  illustration  on  the  left  shows 
the  smallest  section. 

thai  the  setting  of  the  forms  be  done  systematically. 
Several  arrangements  have  been  suggested  and  tried 
out.  The  procedure  described  below  seems  to  have 
given  the  best  results.  Pioneer  arches  are  built  in 
alternate  spaces  from  1  to  11,  both  inclusive.  So  soon 
as  they  can  be  released  the  three  foremost  forms  are 
run  ahead,  the  first  to  space  No.  17,  the  second- to  No. 
15,  and  the  third  to  No.  13. 

The  form  foremost  in  position  is  always  poured 
tirsl.  When  they  have  served  their  purpose  these 
three  forms  are  each  moved  six  spaces  ahead  of  their 
last  position.  This  leaves  the  even-numbered  spaces 
for  the  rearmost  three  forms  which  are  used  for  build- 
ing the  closure  arches.  The  foremost  form  of  these 
latter  three  will  fill  spaces  10,  12,  and  18,  while  the 
second  and  third  take  care  of  6,  8,  and  16 — 2,  4,  and  14 
respectively.  P'rom  their  last  position  these  three  rear- 
most forms  are  also  taken  six  spaces  ahead  at  each 
move,  thus  making-  the  operation  continuous.  Two 
outside  forms  serve  with  each  set  of  three  inside 
forms. 

I'ends  in  the  line  of  the  aqueduct  are  built  in  45- 
foot  chords,  and  the  necessary  fillers  are  put  in  with 
wooden  forms. 

Finishing  Operations 

A  cement  finisher  is  detailed  to  clean  the  inverts  of 
s])oils,  if  any,  and  to  fill  the  holes  left  by  the  lie  bolts. 
As  soon  as  a  set  of  forms  has  be<  .i  drawn  a  wooden 
plug  is  driven  into  each  of  these  holes  from  -the  out- 
side;  a  fairlv  dry  cement 'mortar  is  then  rammed  into 
the  holes. 

'"Green"  arches  are  protected  by  .sprinkling  against 
drying  out.  Where  the  aqueduct  passes  Ihrough 
swampy  lands  it  has  been  found  expedient  to  cover  the 
top  and,  so  far  as  is  practicable,  the  sides  of  the  arch 
with  sod  or  decayed  vegetable  matter  taken  froin  the 
spoil  banks.    This  covering,  when  thoroughly  wetted. 
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will  retain  moisture  for  a  long-  time.  During  cool 
weather  the  setting  of  the  concrete  is  hastened  bv  the 
use  of  small  coke  salamanders  within  the  structure. 

The  comparativel}'  .s-mall  \olnme  of  concrete  per 
linear  foot  of  aqueduct,  ranging  Iruni  (J..^OS  cubic  yard^ 
in  the  smallest  section,  shown  in  Fig.  7,  to  1.110  cubic 
yards  in  the  largest  section,  shown  in  Fig.  8,  was  the 
governing  factor  in  the  laying  out  of  the  concreting" 
plant  and  in  the  selecting  of  the  type  of  forms  to  be 
used.  Payment  is  made  for  the  concrete  in  the  aque- 
duct on  the  basis  of  definite  dimension  lines  set  out  in 
the  plans,  and  the  contractors  are  obliged  to  absorb 
all  loss  and  waste  of  materials  used  in  additional  con- 
crete placed  outside  of  the  prescribed  neat  lines  of  the 
structure.  It  is  therefore  essential  for  the  excavation 
for  the  invert  or  floor  of  the  aqueduct  to  be  carefully 
trimmed  and  the  arch  forms  to  be  securc]\  holied  and 
spaced  to  the  required  dimensions,  which  are  checked 
by  the  resident  chief  inspector  on  the  job,  who  is  in 
the  employ  of  the  District. 

Supply  and  Handling  of  Material 

The  District  supplies  the  contractors  with  cement 
and  aggregate,  the  former  being  delivered  in  carload 
lots  by  the  way-freight  train  on  alternate  da}  s.  These 
cars  are  spotted  alongside  of  the  cement  shed  and  un- 
loaded after  the  day's  concreting  is  finished,  so  that 
the  working  gangs  are  not  disorganized,  and  the  empty 
cars  may  be  picked  up  Ijy  the  way-freight  upon  its  re- 
turn the  following  day,  or  they  may  be  picked  up  by  a 
passing  gravel  train  and  collected  at  the  nearest  siding. 
The  sand  and  gravel,  ready  mixed  in  the  proportions 
required  for  the  work  in  hand,  are  delivered  daily,  as 
requisitioned,  in  20-yard  air  dum])  cars,  llie  cement 
is  charged  to  the  contractors  at  cost  j)rice  and  credited 
at  the  same  figure  when  used  in  the  work  as  ordered. 
The  sand  and  gravel  is  sold  to  them  outright  at  a  price 
stipulated  in  the  contract. 


High  wayBridges  and  Culverts 

Important  Considerations  in  Their  Construction — 
Shop  Inspection  and  Painting — Bridges 
Suited  to  the  Highways 

By  W.  G.  Yorston* 

THIS  paper  deals  with  general  considerations  gov- 
erning steel  and  concrete  bridges  and  culverts, 
with  special  reference  to  Nova  Scotia's  experi- 
ence with  various  types.    The  essential  require- 
ments of  these  structures  and  the  important  points  in 
their  design  and  construction  are  dwelt  uj)on.  .Some 
salient  features  are  outlined  herewith  : — 

Shop  Inspection  of  Steel  Bridges 

Thorough  inspection  of  steel  bridges  in  both  mill 
and  shop  during  fabrication  will  give  good  results  and 
better  value,  and  the  inspection  should  also  embrace 
the  painting  of  the  material  in  the  shop  before  it  is 
shipped  for  erection.  Inspection  companies  now  make 
a  specialty  of  this  work  and  the  charges  made  are  very 
small  and  do  not  constitute  any  very  considerable  item, 
liridge  companies  are  only  human  after  all,  and  their 
l)usiness  primarily  is  to  make  money  out  of  the  con- 
struction of  this  work.  Shop  foremen  are  particularly 
anxious  to  make  records  for  their  different  depart- 
ments and  in  doing  this  are  apt  to  neglect  important 
features  of  the  specifications  if  left  entirely  to  their 

*  Assistant  Road  Commissioner,  Nova  Scotia,  before  Canadian  and  In- 
ternational Cioods  Roails  Congress  (Ab'itract). 


own  devices.  The  members  of  the  trusses  should  be 
completely  assembled  in  the  shops  before  they  are 
shipped,  in  order  to  avoid  alterations  in  the  field.  The 
shop  painting  is  a  very  important  item,  and  the  ma- 
terial should  be  thoroughly  cleaned  before  this  is  done. 
The  neglect  of  this  precaution  will  involve  consider- 
able extra  expense  in  the  field  painting,  after  erection. 

The  inspection  should  be  continued  through  the 
wdiole  time  of  erection,  in  order  to  see  that  the  mem- 
bers are  properly  fitted  together  and  rivets  properly 
driven.  Bridge  companies  should  also  be  required  to 
paint  all  rivet  heads  and  parts  where  the  paint  has 
worn  off,  as  erection  proceeds.  After  the  completion 
of  the  erection,  field  painting  should  proceed  and  all 
the  different  parts  of  the  structure  should  be  gone  over 
carefully  and  given  two  coats  of  approved  paint.  The 
kind  of  paint  to  be  used  varies  to  quite  a  degree,  al- 
though red  lead  and  linseed  oil  are  used  in  the  great 
majority  of  specifications.  There  are  other  materials, 
however,  which  give  good  results,  although  the  ma- 
terial composing  the  paint  should  always  be  carefully 
scrutinized  and  inspected. 

Should  be  Kept  Painted 

After  a  steel  structure  has  been  erected  and  pro- 
l)erly  field  painted,  it  should' remain  in  good  condition 
for  a  period  of  from  four  to  five  years,  depending"  large- 
ly on  the  condition  of  the  surface  of  the  steel,  the 
quality  of  the  paint,  and  the  care  taken  in  its  applica- 
tion. The  situation  of  the  bridge  has  also  very  much 
to  do  with  the  lasting  qualities  of  the  paint  cover- 
ing. At  the  end  of  the  period  spoken  of,  it  will  prob- 
ably be  found  that  rust  has  begun  to  make  its  appear- 
ance in  patches  where  the  paint  covering  has  disap- 
peared. It  is'  extremely  necessary  to  arrange  for  a 
systematic  method  of  maintenance,  as  regards  painting, 
and  this  most  important  matter  should  be  attended  to 
promptly  in  order  to  keep  the  structure  in  good  condi- 
tion. In  some  instances  it  may  not  be  necessary  to 
paint  the  whole  structure  at  intervals  of  four  or  five 
years,  as  parts  of  the  structure  which  are  exposed  to 
air  and  sunlight  do  not  deteriorate  as  quickly  as  the 
covered  portions,  which  are  usually  beneath  the  floor 
and  harder  of  access. 

To  Secure  Uniformity  of  Tendering 

The  best  practice  in  purchasing  bridges  would"  un- 
doubtedly be  to  first  determine  just  what  type  and 
form  the  new  structure  will  be,  and  then  to  prepare 
the  necessary  stress  sheets  and  drawings,  so  that  all 
who  intend  tendering  for  the  structure  will  do  so  on 
the  same  basis.  For  this  work  it  is  best  to  secure  the 
services  of  a  competent  bridge  engineer.  The  cost  of 
the  plans  prepared  in  this  way  is  a  little  more  than  if 
they  were  prepared  in  the  department  office  by  mem- 
bers of  the  regular  staff,  and  in  addition  the  benefit 
is  obtained  of  greater  experience  and  the  conseqvient 
assurance  of  safety. 

Important  Items  in  Concrete  Bridges 

In  building  concrete  structures,  particular  care 
should  be  taken  with  the  foundations,  as  the  least  set- 
tlement in  any  part  results  in  a  disfiguring  crack  and 
possibly  a  total  failure  of  the  structure.  Where  suit- 
able foundations  do  not  exist,  resort  must  be  had  to 
piling,  timber,  platforms,  etc.,  in  order  that  the  set- 
tlement may  be  avoided. 

When  mixing  concrete,  attention  is  always  paid  to 
the  quality  of  the  cement,  and  this,  of  course,  is  an 
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important  item.  The  «|u;ility  i>|  the  insit-'tliints  inixod 
'  tlio  ocnu-nt  is.  howovcr.  of  i|uito  as  imich  iin- 
.  nice,  ami  il  is 'a  ii-!i>"^"t;'l>l<-'  ^^'^'t  tl*''^  t^''"^  iinixn  l- 
aiit  Item  is  often  t>\  t-rli  >i>kcil.  ami  t'i\ly  Ion  oflcii  llio 
employment  nf  nnsuitable  iii.yrctlieiits.  citlicr  saiul  or 
stone,  does  not  K'^*-^  l'"-'  resiiltin,y  concrete  thai  cimlil 
l»e  got  hail  better  materials  lueii  oinijloyed. 

Records  of  Bridge  Costs 

Keci>rds  of  larj^er  l>ridi;es  for  tlu-  oflioe  arc  inosl 
im|M>rtant.  as  it  is  always  essential  that  il  should  ho 
known  jnst  wliat  the  cost  for  construction  and  main- 
tenance of  tl)e  «litTerent  structures  has  been.  This  is 
especially  important  in  the  case  of  bridj^e  painting, 
as  it  is  only  i»y  such  means  that  any  accurate  idea 
can  be  had.'bi-ih  as  to  the  cost  of  the  work  and  the 
anticipated  rcipiirements  in  any  season.  A  good  sys- 
tenj  is  to  keep  a  card  record.  On  the  face  of  the  card 
is  given  all  important  information  regarding  the  con- 
struction of  the  bridge,  its  dimensions,  cost,  etc.,  in 
fact  all  essential  information  can  be  given  in  concise 
form  in  this  manner.  On  the  reverse  side  of  the  card 
provision  is  made  for  records  of  the  cost  of  repairs  and 
painting.  The  painting  record  should  show  the  kind 
of  paint  used,  the  time  of  year  in  which  the  bridge  was 
painted,  and  its  cost.  From  such  records  as  these,  it 
is  possible  to  tell  at  any  time,'  the  state  of  repair  of  all 
structures  on  the  different  highways.  As  it  is  too  cum- 
bersrime  and  perhaps  unnecessary  to  file  individual  re- 
cords for  the  smaller  structures,  these  can  be  grouped 
together  in  sections  in  any  way  desired. 

Bridges  Suited  to  the  Highways 

Hridgc  structures  must  be  treated  as  an  integral 
part  of  the  roadway,  and  to  meet  the  demands  of 
traffic,  especially  of  safety,  all  parts  of  the  roadway 
must  be  wide  enough  to  carry  the  traffic  without 
danger.  To  this  end  all  the  structures  must  be  made 
of  such  dimensions  as  will  alUnv  the  maximum  width 
of  roadway  demanded.  All  parts  of  the  liiglnvay  should 
be  kept  in  good  condition,  and  it  is  of  little  use  to 
have  well  surfaced  and  smooth  roads,  if  the  bridges 
are  not  strong,  or  are  unsafe ;  nor  is  it  good  business 
to  have  all  the  bridge  structures  of  the  most  substantial 
and  ornamental  character,  if  (piagmires  exist  at  either 
end  of  these  structures. 

On  the  contrary,  the  whole  scheme  must  be  bal- 
anced, in  order  to  get  the  best  results.  Quite  true, 
the  element  of  safety  in  higjiway  structures  must  never 
be  lost  sight  of,  but  it  is  quite  possible,  also,  in  the 
fervor  of  erecting  permanent  bridges  and  culverts,  to 
erect  these  at  too  great  a  cost,  leaving  not  enough 
money  to  finish  up  all  parts  of  the  highway  to  the 
same  standard. 

All  engineers  take  the  utmost  pride  in  building  their 
structures  permanently,  but  at  the  same  time  there 
is  a  feeling  that  the  garment  should  be  cut  to  the  cloth, 
and  the  expenditure  should  be  made  to  suit  the  cir- 
cumstances, and  where  it  is  demonstrable  on  any  road 
of  little  traffic,  that  structures  of  wood  can  be  kept 
up  for  a  fraction  of  the  interest  and  maintenance  costs 
of  permanent  bridges,  then  the  cheaper  structure 
should  be  built,  and  the  money  so  saved  should  go 
to  the  main  arteries  which  in  most  instances,  owing 
t"  the  greater  traffic  conditions,  are  generally  in  need 
of  nv>re  money  than  is  available  for  their  construction 
and  upkeep.  No  general  lines  for  these  expenditures 
can  be  laid  down,  but  each  must  be  considered  on  its 
own  merits,  as  a  business  proposition,  and  dealt  with 
accordingly. 


Saskatchewan's  Joint  Committee  of  Tech- 
nical Organizations  at  Work 

Ar.ANQUhyr  was  held  on  April  5  at  the  Assini- 
boia  Club,  Regina,  Sask.,  of  mem])ers  of  the 
technical  and  engineering  associations  of  the 
])rovince  who  have  asscjciated  themselves  as  a 
joint  committee  of  technical  societies  to  co-operate 
for  more  extensive  work  in  aiding  the  government  in 
tiie  prosecution  of  the  war.  The  committee  passed  a 
inmiber  of  resolutions,  including  one  recommending" 
the  formation  of  industrial  research  laboratories  in  the 
Province  of  Saskatchewan.  It  was  also  decided  to  send 
out  census  cards  to  all  technical  men  in  the  province, 
so  that  the  engineering  ability  and  experience  available 
for  war  work  may  be  properly  and  readily  classified.  A 
sub-committee  is  being  formed  to  report  on  inventions 
of  military  value.  The  opinions  and  suggestions  of 
technical  men  in  the  province  will  be  sought  on  how 
best  to  secure  an  inventory  of  the  natural  resources 
and  how  to  utilize  these.  Assistance  will  be  given  to 
the  advisory  council  in  ol)taining  replies  to  certain  of 
their  questionnaires.  Active  assistance  in  recruiting 
work  will  be  given  the  Canadian  Engineers.  A  com- 
mittee was  also  formed  to  consider  methods  of  assist- 
ing vocational  training  of  returned  soldiers. 

The  personnel  of  the  Joint  Committee  of  Technical 
Societies  for  the  Province  of  Saskatchewan  is  as  fol- 
lows:  L.  A.  Thornton,  chairman,  and  J.  N.  de  Stein, 
secretary,  representing  the  Canadian  Society  of  Civil 
Engineers;  F.  W.  Reilly.  W.  V.  Van  Egmond,  Sas- 
katchewan Society  of  Architects ;  Lieut.  R.  J.  Lecky 
and  H.  R.  McKenzie,  Canadian  Engineers,  Military 
District  No.  12;  R.  W.  E.  Loucks,  Saskatchewan  Asso- 
ciation of  Land  Surveyors;  E.  A.  Hanson,  Saskatoon 
Engineering  Society ;  Dr.  W.  W.  Andrews,  Saskatche- 
wan Chemical  Society  ;  J.  L.  McKay  and  L.  M.  Moyer, 
Regina  Builders'  Exchange. 


Addition  to  be  Built  to  the  Quebec  Harbor 
Elevator 

The  George  A.  Fuller  Company,  Ltd.,  Montreal, 
have  ])een  awarded  the  contract  for  the  construction 
of  an  addition  to  the  Quebec  harl)or  elevator.  It  will 
be  about  100  feet  .high,  on  a  site  256  ft.  x  65  ft.  The 
structure,  to  be  used  for  storage  purposes  only,  is  to  be 
Iniilt  of  reinforced  concrete  on  wooden  piles,  with  a  tar 
and  gravel  roof.  The  capacity  is  a  million  bushels. 
Structural  steel  will  be  used  for  the  conveyor  bridges, 
and  a  belt  conveyor  system  will  be  installed,  driven  by 
individual  motors.  The  storage  bins  will  total  109. 
The  steel  will  be  supplied  by  the  Eastern  Canada  Steel 
and  Iron  Works,  Ltd.,  Quebec,  while  the  roofing  will 
be  carried  out  by  the  McFarlane-Douglass  Company, 
Ltd.,  Montreal,  and  the  electrical  work  by  the  Cana- 
dian Comstock  Company,  Montreal.  The  total  cost  is 
$275,000. 


The  Hill  Clutch  Company,  Cleveland.  Ohio,  arc 
distributing  a  bulletin  which  is  the  first  of  a  series  on 
Hill  clutch  equipment.  The  bulletin  describes  and 
illustrates  installations  of  friction  clutches,  collar  oil 
l)carings,  rope  drives,  etc. 


The  lunnidation  Company,  Ltd..  Afontreal.  have 
been  awarded  a  contract  for  the  construction  of  a  dam 
and  penstock  for  Penmans,  Ltd..  at  Coaticook,  P.Q..  in 
connection  with  a  small  livdro-electric  develoi^ment.  to 
develop  180  h.p. 
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Canadian  Munition  Factory 


Munition  factory  completed  in  ten  weeks. 


Simple  but  Substantial  Design  Intended  for  Speedy 
Erection — Completed  in  10  Weeks— Part 
Ready  for  Machinery  in  Six  Weeks 

THE  development  of  war  business  in  Canada  has 
involved  the  speedy  construction  of  many  huild- 
ino^s,  the  question  of  cost  beino-  a  subsidiary 
one.    Time  was  the  essence  of  the  contract,  to 
use  a  le.fjal  phrase,  and  the  energies  of  the  builders 
have  all  been  directed  to  getting  up  the  factor}-  in  the 
shortest  possible  period. 

Among  Canadian  contractors,  Anglins,  Limited,  are 
known  for  the  rapidity  with  which  they  carry  out  such 
rush  jobs.  An  instance  is  a  munitions  factory  in  Mont- 
real, illustrated  herewith.  The  building,  of  one  storey, 
covers  an  area  of  800  x  252  feet,  in  addition  to  which 
there  are  store,  power  and  transformer  houses.  The 
form  of  construction  is  of  the  most  simple  character,  it 
being  essential  that  the  'building  should  be  completed 
in  the  shortest  possible  time,  coupled  with  the  proviso 
that  the  construction  should  be  substantial  enough  to 
suit  the  particular  requirements,  a  large  amount  of 
machinery  being  emplnved  in  the  making  of  the  muni- 
tions. 

Completed  in  Ten  Weeks 

AVork  was  commenced  on  November  12  of  last  year 
and  was  completed  in  ten  weeks,  while  the  first  section 
was  ready  for  machinery  in  six  weeks.  In  order  to  ex- 
pedite the  work,  double  shifts  were  necessary.  The 
record  thus  established  is  all  the  more  creditable  when 


it  is  recollected  that  the  entire  operations  were  carried 
on  during  the  severe  part  of  the  w^inter,  and  that  th.^ 
deep  snow  handicapped  to  a  certain  extent  the  wurk  of 
hauling  materials,  the  construction  of  the  building, 
and,  above  all,  the  immense  amount  of  excavation  and 
back-fill. 

The  eiiitire  area  is  covered  with  18  inches  of  cider 
fill.  The  walls  are  of  concrete  foundation  with  brick 
above  grade,  wdiile  the  floor  is  of  concrete  and  cement 
finish.  The  roof  is  of  saw-tooth  construction,  with  cast 
iron  columns  and  steel  girders  cariTing  trusses.  As 
showing  the  urgency  with  which  the  building  was  re- 
quired, it  may  be  mentioned  that  the  contract  for  the 
cast  iron  columns  had  to  be  divided  between  five  firms 
i-n  order  to  ensure  prompt  deliverv.  The  radiators  used 
are  the  wall  section  type,  suspended  on  the  sides  of  the 
steel  girders.   The  building  is  divided  into  two  sections 


.^liniili.  ii  lactory  during  erection. 


Interior  of  munition  laclory— Cast  iron  columns  and  wood  roof  trusses. 

bv  fire-walls  of  brick,  and,  in  turn,  these  sections  are 
su])dividcd  into  various  smaller  shops  by  terra  cotta 
partitions.  The  sills  and  stone  trimmings  were  manu- 
factured on  the  site  in  cement  moulds.  Cowing  to  the 
severe  weather  conditions,  a  large  part  of  tlie  materials 
had  to  be  heated,  and  man}'  carloads  of  coke  were  con- 
sumed. The  windows  are  of  wood,  factory  type,  double 
hung,  and  glazed  with  rib  glass.  The  ventilating  sash, 
or  saw-tooth  sash,  in  the  roof  are  operated  by  mechani- 
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cal  means.  A  larye  iuiinl)cr  of  almics  arc  cuuslnu  t- 
I'd  in  \  arit>ns  |»arts  oi  tlio  factory. 

The  Boiler  House 

The  boiler  honse,  built  of  brick  willi  a  .>-ticl  stark, 
for  supplxini;  .><teani  for  operating;-  puri)o.scs  and  aKo 
lor  heatinij  the  bniltlinj^.  contain.s  three  lar^e  tuhnlar 
boilers  and  a  ventilation  and  huniidifyin^-  plant.  In 
addition  to  this  there  is  a  se])arate  transformer  htinx,', 
in  which  electric  curr.Mit  is  transformed  for  Uf^litinj; 
and  for  tlie  individual  motors  driving  various  machines. 

The  extensive  character  of  the  job  may  be  sijalhcrcd 
from  the  qnantitv  of  materials,  in  tons,  used:  Exca\a- 
tion,  14.715;  lumber,  etc..  1.450;  plaster,  230;  drains. 
102:  nails.  RX);  concrete,  etc..  7.300;  brickwork.  32,000; 
steel.  325;  millwork,  114;  sundries.  1,000.  The  brick 
was  supplied  by  the  National  Hrick  Company  of  La- 
prairic.  Ltd..  Montreal,  and  the  steel  by  the  Dominion 
liridse  Company.  Ltd.,  Lacliinc,  I'.O. 

Brick  Roads  and  Pavements 

High  Quality  Rather  Than  Low  Cost — Track 
Allowances  Cause  Difficulties— Super- 
iorities of  New  Methods 
By  D.  T.  Black* 

TO  design  a  brick  pavement  requires  the  collec- 
tion of  considerable  data,  and  a  thorough  know- 
ledge of  the  district  surrounding  the  highway 
or  street  on  which  the  pavement  is  to  be  con- 
structed. The  type  and  thickness  of  foundation,  and 
the  width  of  the  pavement,  depend  largely  on  local 
conditions,  nature  of  the  subsoil,  amount  of  traffic  and 
the  cost  of  materials.  The  local  conditions  denote  the 
formation  of  the  surface  as  to  grades,  and  should  be 
carefidly  considered  from  a  complete  set  of  cross-sec- 
tion levels  taken  the  entire  length  of  the  proposed 
work,  and  close  enough  to  give  the  correct  quantity 
in  cubic  yards  of  excavation  and  fills.  Information 
as  to  the  productiveness  of  the  district  enters  under 
this  heading,  and  should  shgw  the  industries  of  the 
district,  whether  heavy  or  light  in  street  haulage,  or 
whether  a  farming  district,  or  a  district  for  through 
vehicle  or  auto  traffic,  or  any  specialty  of  the  district. 
The  nature  of  the  subsoil  informs  as  to  the  bearing 
power  of  the  soil,  underdrain  requirements,  and  cost 
of  excavation  and  fills. 

With  the  traffic  statistics  collected,  the  information 
on  the  local  conditions,  allowance  for  additional  in- 
crease during  the  lifetime  of  the  pavement  and  with 
past  experience,  a  fair  estimate  of  the  traffic  require- 
ments can  be  formed.  It  has  often  been  shown  that 
immediately  a  new  pavement  has  been  put  into  use 
the  traffic  has  been  doubled. 

Do  Not  Sacrifice  Quality  for  Cheapness 
The  cost  of  material  enters  largely  into  the  design 
of  the  work.  Local  material  may  be  very  suitable 
and  may  considerably  reduce  the  cost  of  the  work;  in 
such  a  case  full  advantage  should  be  taken  of  such  an 
opportunity.  On  the  other  hand,  the  material  may 
require  to  be  brought  long  distances,  and  consecjuently 
be  expensive.  In  either  case,  the  strength  of  the  work 
should  not  be  sacrificed  in  order  to  utilize  a  doubtful 
local  material,  or  to  save  by  the  purchase  of  inferior 
material. 

The  construction  of  a  tile  drain  under  the  curb  is 
a  point  worthy  of  notice.  I  have  heard  a  contractor  say 
"Why.  it  is  only  a  field  drain,  it  does  not  require  much 

*  Town  Engrineer.  Welland,  before  Canadian  and  International  Good 
Road  Congress  (abstract). 


care."  It  is  i)crfectly  true;  it  is  only  a  field  tile,  but 
it  has  been  more  carefully  specified  than  a  field  tile 
would  be,  and  is  more  important  than  at  first  im- 
agined. This  curb  tile  is  not  below  frost  line,  still 
its  duty  is  to  prevent  water  getting  under  the  pave- 
ment, and  to  take  care  t)f  moisture  under  the  base. 
It  should  be  laid  so  that  each  tile  will  empty,  and  thus 
prevent  the  formation, of  soft  pockets  under  the  curb. 
It  should  also  be  straight  and  directly  under  the  curb, 
so  that  the  curb  form  spikes  may  not  crush  it;  and 
lastly,  it  is  expected  to  remain  in  perfect  condition  the 
full  lifetime  of  the  pavement,  and  possibly  longer. 
New  Constructions  Overcome  Noise 

Brick  pavements  have,  in  many  cases,  been  object- 
ed to,  on  account  of  the  noise  which  follows  after  the 
first  year  in  use.  To  some  extent  this  was  overcome 
by  the  introduction  of  the  wire-cut-lug  blocks,  with  a 
considerable  improvement  in  the  wearing  of  the  sur- 
face. The  introduction  of  the  monolithic  and  semi- 
monolithic  construction  promises  to  still  further  re- 
duce the  objectionable  rumbling  iioise.  It  is  a  step 
nearer  the  perfect  brick  pavement  if  a  smooth  surface 
can  be  obtained  with  the  base  and  brick  surface  formed 
into  one  perfectly  bonded  slab,  as  in  these,  types. 

The  monolithic  construction,  generally  used  on 
highways  and  streets  not  more  than  24  feet  wide, 
consists  of  laying  the  bricks  directly  in  the  green,  or 
newly-laid  concrete.  The  semi-monolithic  construc- 
tion consists  of  laying  the  brick  on  a  superfoundation 
of  cement-sand,  which  is  mixed  dry  and  spread  on 
the  prepared  foundation.  The  bricks,  after  being- 
rolled,  are  well  wet  down,  the  cement  and  sand  thus 
forming  a  mortar  bed,  which  unites  the  wearing  sur- 
face and  the  foundation. 

Paving  Track  Allowances 

The  street  railway  tracks  are  always  a  vexing 
question,  and  from  time  to  time  changes  have  been 
made  to  overcome  the  failures  of  the  previous  meth- 
ods, largely  brought  about  by  the  ever  increasing 
weight  of  cars.  Many  years  ago  it  was  the  custom 
to  lay  cedar  and  oak  ties  at  the  joints  ;  later  the  steel 
tie  on  a  concrete  l)ase  was  adopted,  and  the  rails 
welded  together.  In  some  cities  the  cedar  and  oak 
ties  again  came  into  favor,  set  on  concrete,  and  hav- 
ing the  concrete  poured  flush  between  to  level  of  top 
of  ties.  It  seems,  however,  a  considerable  waste  of 
concrete  to  have  twelve  inches  between  the  ties,  and 
only  six  or  eight  inches  under  the  ties  wdiere  it  is 
most  required. 

After  many  experiments  steel  twin  ties  have  been 
placed  on  the  market  to  meet  the  particular  condi- 
tions of  permanent  tracks  in  paved  streets.  The  twin 
ties  are  a  fabricated  product,  made  up  of  two  3-inch 
channels,  6  ft.  2  ins.  long,  spaced  at  2  ft.  9  ins.  back  to 
back,  and  riveted  together  with  two  5/16  in.  x  13  in.  x 
36  in.  steel  plates.  These  plates  have  their  two  longi- 
tudinal edges  warped  in  2^^  inches  to  form  a  tamping 
pocket  beneath  them,  and  also  to  serve  as  an  anchor- 
age in  the  concrete.  The  rail  is  securely  held  in  place 
on  each  plate  by  four  malleable  iron  clips.  This  tie 
seems  to  be  another  step  in  the  right  direction  in 
track  construction,  and  with  sufficient  depth  of  con- 
crete, the  track  should  be  rigid  and  secure.  For  or- 
dinary city  street  car  traffic  7  or  8  inches  of  concrete 
imder  the  rail  is  considered  sufficient,  the  introduc- 
tion of  the  steel  plates  giving  a  full  bearing.  The 
length  of  the  tie  was  reduced  from  the  usual  8  feet 
for  a  wooden  tie  to  6  feet  2  inches  for  the  twin  tie, 
and  therefore  made  considerable  saving  in  concrete. 
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Width  of  Wagon  Tires  for  Loads  of  Varying 
Magnitudes  on  Earth  and  Gravel  Roads 


THE  recommendations  in  this  article  relating  to 
widths  of  wagon  tires  suitable  fi  ii  n>e  on  coun- 
try roads  of  earth  and  graxc'.  .i^  well  as  upon 
those  of  a  more  improved  tj-pe,  li  '\  c  been  pre- 
pared by  E.  B.  McCormick,  chief  of  the  Division  of 
Rural  Engineering,  Office  of  Public  Roads  and  Rural 
Engineering,  United  States  Department  i  "  .\gricul- 
ture.  They  are  based  upon  two  factors:  (1)  'Mu-  unit 
weight  for  width  of  tire  comnifinly  used  for  road  roll- 
ers; and  (2)  the  results  secured  from  a  large  series  of 
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Fig.  1— How  unit  draft  varies  with  width  of  tire. 

traction  tests  extending  over  several  years  and  made 
in  widely-scattered  localities. 

An  examination  of  several  of  the  I'oad  rollers  in 
general  use  shows  that  they  are  designed^for  a  weight 
per  inch  of  width  of  tire  varying  from  450_pounds_  to 
650  pounds,  more  of  them  ranging  from  500  to  550 
pounds  than  within  any  other  50-pound  division.  It  is 
apparent  that,  as  this  is  the  maximum  weight  applied 
to  the  foundation  and  surface  of  the  road  during  con- 
struction, it  is  not  advisable  to  exceed  this  weight  ex- 
cept in  cases  of  emergency,  and  then  only  occasion- 
ally. 

The  curve  shown  in  Fig.  1  is  plotted  from  the  re- 
sults of  traction  tests  recently  conducted  on  a  dry 
earth  road  which  was  constructed  by  the  use  of  a  10- 
ton  road  roller  having  a  unit  weight  on  the  wheels  of 
4.50  pounds  per  linear  inch  of  width  of  rim,  and  with  a 
constant  gross  load  on  the  wagon  of  5,000  pounds. 
This  curve  is  the  average  imit  draft,  by  which  is 
meant  the  poimds  pull  per  ton  of  gross  load  for  40 
trips ;  the  vertical  distance  in  each  case  is  the  measure- 
ment of  the  draft  in  poimds  per  ton.  The  left-hand 
point  on  the  diagram  represents  the  draft  of  the  1  /j- 
inch  tire,  the  next  .point  that  of  the  2-inch  tire,  and  so 
on  through  the  3-inch,  4-inch,  5-inch,  and  6-inch. 

An  inspection  of  the  curve  shows  that  there  is  a 
constantly  decreasing  unit  draft  from  the  lj/2-inch 
through  the  5-inch,  with  an  increased  draft  for  the  6- 
inch  tires. 

Experiments  Performed  Under  Uniform  Conditions 

In  conducting  ihese  cx])erinienls  the  road  was  con- 
structed prior  to  the  first  test  by  ])eing  plowed  \\\\ 
graded,  and  rolled.  After  each  test,  anc]  before  Ihr 
beginning  of  the  next,  the  road  was  replowed,  graded, 


and  rolled  again,  so  that  the  condition  of  the  road  at 
the  beginning  of  each  test  was  as  nearly  the  same  as  it 
was  possible  to  make  an  earth  road.  The  trips  selected 
for  comparison  are  those  in  which  moisture  and  atmos- 
pheric conditions  were  practically  the  same. 

The  long  series  of  traction  tests  rnentioned  in  the 
first  paragraph  includes  investigation  of  the  influences 
of  many  factors  other  than  of  tire  width,  and  because 
of  the  magnitude  of  the  work  many  of  the  results  have 
not  yet  been  calculated,  but  those  that  have  been  cal- 
culated conform  very  closely  as  to  relative  draft  with 
those  shown  on  Fig.  1,  although  the  actual  draft  in 
pounds  varies  according  to  t4ie  nature  and  condition  of 
the  road  surface. 

On  Fig.  2  the  horizontal  distances  are  the  pounds 
weight  per  inch  of  width  of  tire,  as  taken  from  curve 
on  Fig.  1,  while  the  vertical  distances  are,  as  before, 
the  unit  drafts. 

From  the  curves  shown  on  these  figures  the  follow- 
ing conclusions  may  be  drawn  for  well-constructed 
drv  earth  roads : 

With  a  gross  load  of  5,000  pounds  the  unit  draft 
decreases  with  the  width  of  tire  up  to  and  including 
the  5-inch  width. 

The  unit  draft  decreases  directly  as  the  weight  per 
inch  width  of  tire  decreases,  until  a  weight  of  250 
pounds  per  inch,  of  tire  is  reached,  as  shown  by  the 
fact  that  the  curve  in  Fig.  2  is  practically  a  straight 
line. 

The  fact  that  the  draft  for  a  6-inch  tire  is  larger 
than  that  for  a  5-inch,  in  all  cases  shown,  merely  indi- 
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cates  thai  there  is  no  advantage  in  increasing  tlie 
width  of  tire  beyond  a  certain  point,  and  there  nia\-  I)e 
a  disadvantage  in  so  doing. 

It  is  not  advisable  to  exceed  in  any  vehicle  a  imit 
weight  per  inch  of  width  of  tire  in  excess  of  that  pos- 
sessed by  a  standard  road  roller. 

Recommendations 

Where  there  has  been  in  the  i)ast.  and  to  a  certain 
extent  si  ill  is  lo-dav,  wide  variation  in  sizes  and  types 
of  wagons  marketed  by  the  dift'erent  manufacturers,  it 
is  believed  thai  li\'e  sizes  (»f  wagons  will  be  sufficient 
to  meet  all  the  needs  of  farming  operations  and  all  gen- 
eral work  except  the  hea\'iest  trucking  and  certain  spe- 
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li.ili/cil  hauling,  which  is  likcl\  lo  lie  conrnud  In  city 
pa\ t'liUMits.    Those  five  sizes  arc: 

1.  ( )ne-horse  \vag"i>n  having"  a  gross  load  cajiacilN  ol' 
J.OtX)  pounds  and  a  skein  from  2's  to  2^s  inches. 

2.  I.igiit  t\vo-hi>rse  wagon  wit'.i  a  skein  ai)pro.\i- 
niateh  2' .•  inclies.  ami  a  gross  carrying  ca])acitv  of 
.v5tM)  pounds. 

3.  Meiliuin  two-horse  wagi>n  with  a  skein  not  e.\- 
cee»ling  inches,  and  designed  for  a  gross  load  of  4. .^00 
pounds. 

4.  Standard  two-horse  wagon  with  a  skein  of  .i '  J 
inches  and  a  .gross  carrying  capacity  of  (),S()()  ixmnds. 

lleavv  two-liorse  wagon  having  a  skein  nf  ,i '  .. 
inches  and  gross  load  capacity  of  7.500  pounds. 

.\s  tliere  is  considerable  difference  in  the  jjraciice 
i>f  nianufacturers  regarding  the  size  of  skein  used  on 
the  various  types  of  wagc^is*,  it  is  recommended  thai 
wag:ons  he  not  designated  by  size  of  skein,  but  accord- 
ing: to  the  g:ro.ss  load  capacity,  and  that  a  name  be 
adopted  for  each  of  the  sizes.  It  is  further  recom- 
mended that  tlie  gross  carrying  cai)acity  of  the  wagon 
he  shown  hv  stencil  or  plate  on  the  back  of  the  rear 
axle.  The  following  widths  of  tire  are  recommended 
tor  each  size  of  wagon,  based  <in  n lad-ri illcr  weights 
and  "U  results  of  traction  tests. 

Width  of  Tire  Recommended  for  Wagons  of  Different 
Carrying  Capacities 


Gross 

weight 

Width 

loaded. 

of  tire. 

Type  of  wagon. 

founds. 

Indies. 

  2.000 

2 

2/2 

Medium  two-horse  wagon   

  4,500 

Standard  two-horse  wagon  .... 

  fi.SOO 

4 

Heavy  two-horse  wagon   

  :,.->oo 

5 

Relation  of  Sewage  Disposal 
to  Water  Supply 


Ti  I  \i  relation  of  sevvag-e  dispf)sal  and  water  supply 
is  undergoing-  a  change.  Recent  developments 
in  the  held  of  sanitary  eng-ineering-  indicate  that 
a  sounder  and  more  rational  relationship  has 
been  produced,  and  that  the  proper  principles  of  co- 
ordinating-a  pure  water  supply  and  an  effective  sewage 
disposal  .system  are  being  pursued.  The  article  below, 
by  George  W.  Fuller,  consulting-  engineer.  New  York 
City,  in  Encfineering-  Xews-Record,  develops  this  re- 
lationship by  viewing  the  progress  being  made  along 
these  lines : 

About  thirty  years  ag-o  came  the  beg^inning-  of  muni- 
cipal sewag^e  disposal  for  .\merican  cities.  That  was 
the  period  when  the  germ  theory  r)f  disease  was  coming 
into  general  recognition,  and  the  Massachusetts  State 
Board  of  I^ealth  was  reorganized,  with  its  experiment 
station  at  I^awrence.  to  co-ordinate  the  engineering, 
chemical,  and  biological  aspects  of  the  purification  of 
water  and  sewage  along  mod,ern  lines. 

During  the  past  twenty-five  years  the  successful 
achievements  in  the  field  of  water  purification  consti- 
tute one  f>f  the  brightest  pages  in  the  field  of  sanitary 
engineering  in  America.  It  is  true  that  there  is  much 
work  still  tf»  be  done  in  the  field  of  water  purificatirtii, 
both  as  regards  its  general  adoption  and  its  application 
at  certain  places  where  local  conditions  call  for  special 


treatment.  Apparently  progress  in  water  filtration  has 
lias  been  somewhat  retarded  through  efi'orts  to  make 
chl(M-in;ition  serve  as  a  substitute  for  it  under  condi- 
tions where  it  is  not  entirely  adecpiate.  Chlorination 
has  done  a  great  deal  of  good  in  the  improvement  of 
public  water  supplies.  But  it  is  not  a  cure-all.  and  its 
limitations  are  far  more  clearly  a])preciated  with  the 
practical  proofs  now  existing  than  wlien  academically 
recited  six  or  eight  years  ago. 

The  Status  of  Chlorination 

In  order  to  effect  an  adequate  removal  of  objection- 
able bacteria  it  is  necessary  to  a])ply  chlorine  in  quan- 
tities sufficient  to  coml)ine  with  the  dissolved  and  sus- 
pended organic  matters  before  the  chemical  will  act 
upon  the  living  organisms.  The  temperature  of  the 
water  and  period  of  reaction  are  likewise  important. 
The  great  difficulty,  however,  lies  in  the  inability  to 
measure  the  amount  of  chlorine  which  the  soluble  and 
suspended  (dead)  organic  matters  use  up  before  the 
chlorine  becomes  available  for  destroying-  the  living- 
organisms.  Hence  for  many  water  supplies,  subject  to 
chlorination  without  filtration,  real  difficulties  are  en- 
countered in  adjusting"  the  dose  of  chlorine  so  as  to 
guard  against  objectionable  taste  and  odors,  on  the 
one  hand,  and  inadequate  destruction  of  objectionable 
bacteria  on  the  other.  Undoubtedly  chlorination  allows 
])ublic  water  supplies  of  g"ood  quality  to  be  furnished 
without  filtration  under  some  special  conditions. 

Present-day  consideration  of  sewage  disposal  as 
related  to  water  supplies  involves  the  assumption  that 
a  first-class  water  supply  from  surface  sources  shall  be 
subjected  to  efficient  filtration,  preferably  aided  by 
clilorination.  There  may  be  exceptions  to  this  rule  in 
instances  where  long  periods  of  sedimentation  are  pro- 
vided ff)r  water  taken  from  sparsely-inhabited  water- 
sheds, 

Alnidst  ex  eryone  naturally  has  sympathy  with  com- 
munities which  endeavor  to  preclude  sewage  pollution 
from  their  water  supplies.  Sanitary  engineering-  in 
.\merica,  however,  has  been  developing  a  general  pro- 
gram f)f  favoring  sewage  disposal  in  relation  to  water 
supplv  along-  those  lines  which  will  give  the  greatest 
total  benefit  for  a  given  expenditure  of  money.  Un- 
questionably sentimental  developments  bring  many 
problems,  at  least  on  paper,  outside  of  the  scope  of  that 
relationship.  And  where  the  citizens  can  afiford  it. 
they  will  no  doubt  proceed  with  that  which  they  desire. 
Under  such  circumstances  no  one  should  object. 

Inefficient  Sewage  Works  Operation 

Unfortunately  in  the  past,  sewage  disposal  in  treat- 
ment works  of  artificial  construction  has  too  often, 
although  needlessly,  failed  to  accomplish  that  which 
was  expected  of  it.  No  matter  how  adequately  sew- 
age works  may  be  designed  and  built,  it  is  necessary 
to  operate  them  properh^  Inadequate  attention  to 
operation  is  a  great  weakness  in  the  sewage  disposal 
record  of  American  towns  and  cities.  Statistics  com- 
I)iled  by  a  committee  of  the  American  Public  Health 
Association  last  year  showed  that  of  1,294  American 
sewage  disposal  plants,  only  about  60  were  provided 
with  laboratory  facilities  and  presumably  with  a  proper 
operating  staff.  However,  this  record  is  not  as  bad  as 
might  appear  at  first  glance,  as  only  Q3  of  the  plants 
serve  commimities  of  over  10,000  ])eople. 

Perhaps  the  most  striking  change  in  the  viewpoint 
of  engineers  as  to  the  relation  between  sewage  dispt>sal 
and  water  supply  is  the  need  of  looking  at  these  pro- 
I)lems  objectively  and  not  subjectively — that  is,  not  in 
the  light  of  what  they  might  acccMuplish.  but  of  the 
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wiifk  wliicli  tlic\  rcalh  dn.  In  mail}'  sections  of  the 
countrx-  it  is  un(|ucstii  mahh'  true  tliat  \\  ater\va\  s  must 
carry  a  ijreater  nr  le>>  purtidu  of  tin-  >e\\a,L;e  wastes. 
J'rof.  l^arle  1.1.  i'heli)s  has  recenl\-  stated  in  the  L'nilcd 
States  i)uldic  heaUh  rennrts  a  .general  principle  for  co- 
ordinating;- conlhctinL;-  \  iewpoints,  as  follows: 

"Ci  inser\ at ii  111  of  natural  resources  demands  that 
the  i^'reatesi  piis>ihle  ad\ anlai^ei  ais  utili/ation  he  made 
of  the  \arious  properties  of  a  stream.  I  lus  mav  in- 
clude such  uses  as  navi^atittn,  draina,i;e,  and  irri.L;ati(jn, 
l)o\ver  de\  elo]Miicnt,  dnmestic  water  suppl\,  li^liini;'  as 
an  industry,  pleasurahle  and  health-.i;i\ im;  enjuyment 
hv  the  ])eople  in  such  lurms  as  hdatins:^',  hathin,^,  and 
Hshin.i;',  the  dis])osal  ul  sewaL;e  and  waste,  the  enjoy- 
ment ol  scenic  heautx',  and  xai  Kuis  mimir  u>c>.  These 
may  all  he  indnl.L;ed  without  further  restriction  than 
that  the  less  imi^ortanl  shall  not  interfere  with  or  cur- 
tail the  mure  important,  the  imporlancc  of  an\'  usaj^e 
hein,!.;-  measured  in  ])road  econnnuc  terms  of  pui)lic  wel- 
fare." 

Consideration  of  Local  Factors 

It  is  no  Ioniser  i)rudent  to  say  otThand  that  an  Im- 
holY  tank,  a  rine  screen,  a  trickhng'  filter,  or  chlorina- 
tion,  is  just  what  is  needed  for  any  particulai-  lucal 
prohlem  of  se\\a,i;e  dis|)osal.  To  a  degree  far  L^rcater 
than  is  generally  or  clearly  realized  it  is  necessary  to 
recognize  that  local  ])ro'l)lems  of  sewage  disposal  must 
he  solved,  if  s(dved  wisely,  hy  adjustment  to  wide 
range  of  Hical  lactors  and  conditions.  The  prijblems 
differ  so  widely  that  the  idea  of  a  general  solution  ap- 
l)licable  to  a  great  many  problems  is  no  longer  satis- 
factory. 

The  1909  treaty  between  Great  Britain  and  the 
United  States  with  re-pccl  to  controlling  the  pt)llution 
of  boundary  waters  so  that  life  and  property  on  one 
side  shall  not  injure  health  (ir  jiroperty  on  the  other  has 
done  much  toward  crystallizing  the  viewpoint  herein 
discussed.  Essentially  work  on  boundary  waters  has 
been  directed  toward  a  co-ordination  between  natural 
conditions  and  agencies  and  needed  works  of  artificial 
construction,  all  with  a  view  of  bringing  about  a  com- 
bined eft'ect  intended  to  .give  proper  hygienic  results 
with  due  regard  to  the  financial  aspects  of  the  case. 

International  Commission's  Allowable  Pollution 

In  1914  the  International  Joint  Commission,  on  the 
basis  of  expert  testimony,  endeavored  to  establish  a 
limit  in  the  pollution  of  boundary  waters,  the  intention 
being  to  designate  a  proper  load  for*water  filters  be- 
yond which  limit  pollution  should  not  be  allowed  to 
go.  This  testimony  indicated  an  allowable  degree  of 
pollution  corresponding  upon  an  average  to  that  found 
in  the  Tharries  River  at  Hampton,  England,  or  to  the 
condition  of  the  Merrimac  River  water  at  Lawrence 
after  the  latter  had  been  freed  of  about  90  per  cent,  of 
its  pollution.  An  effort  was  made  to  study  this  c^ues- 
lion  bacteriologically  in  terms  of  determinative  15. 
coli.  but  the  available  presumptive  P>.  coli  data  in  this 
country  are  so  intimately  associated  with  uncertain 
methods  of  analysis  indicating  the  presence  jointly  of 
fecal  and  non-fecal  members  of  this  group,  that  this 
l)hase  of  the  subject  is  now  much  muddled,  and  it  w  ill 
be  necessary  to  get  fm-ther  data  on  a  more  reliable 
basis. 

I'rotessiir  1 'helps  has  endeax'ored  to  e.xpress  the  bac- 
teriological limits  in  the  pollution  of  water  which  ma\' 
be  safely  applied  to  water  filters  in  terms  of  stream 
llow  per  capita,  with  due  account  gix  en  to  "self-puriti- 
cation."    This  is,  of  course,  desirable,  but  it  in  turn 


will  have  to  ])e  adjusted  to  sound  data  as  to  fecal  [xil- 
lutiiiu  to  l)e  obtained  with  impro\  ed  methods  of  bac- 
teri(  ih  igical  analysis. 

Treasury  Department  Standard 

'Hie  So-called  treasury  department  standard  of 
waters  used  bv  interstate  carriers — that  is,  with  a  max- 
imum limit  of  2  B.  coli  per  100  c.c,  has  a  direct  bearing 
also  n])on  this  question,  as  inevitaidy  a  safe  loading 
u))(in  water  filters  will  also  be  limited  by  taking  a  cer- 
tain assumed  quality  of  out]nit  and  then  working  ])ack- 
wai'd  from  that  result.  Ilcrc,  too,  the  reliability  of 
methods  of  analysis,  ])ast,  present,  and  pros])ecti\e, 
comes  clearlv  to  the  front. 

RnoUL^h  has  Ijcen  said  to  shnw  that  the  art  of  sew- 
age disposal  is  undergoing  a  change  in  its  relation  to 
water  sui)ply  along  what  is  lieheved  to  be  sound  and 
rational  lines.  Unfortunatel\-  the  yardsticks  for  mea- 
suring- the  results  are  uii(|uestionably  crude,  and  sub- 
ject to  material  improvement,  to  say  nothing  of  the 
exceptions  which  mav  be  exploited,  to  a  normal  rela- 
tiniishii)  of  sewage  dis|)osal  and  water  supply.  As  a 
general  proposition,  Iiowex'er,  the  idea  of  predicating 
the  solution  of  these  municipal  problems  on  the  results 
which  ought  ti.'  Ix'  actually  accomplished  under  various 
li  ical  conditions  caniK.it  i)e  controverted. 


Many  Factors  Combine  to  Cause  Masonry 
Failures 

IN  an  address  before  the    Engineers"  Society  of 
Western  Pennsylvania,  Prnf.  Horace  R.  Thayer, 
of  the  Cal-negie  Institute  of  I  ccliui  iji  igy,  discussed 
failures  in  masonry  structures,  and  adxanced  the 
following  g-eneral  causes  of  such  failures: 

1.  Ignorance 

(a )  The  employment  of  incompetent  men  in  design 
and  erection:  in  view  of  the  m;in\-  ways  in  which  the 
])roperties  of  concrete  may  be  aft'ect?d  it  should  bf 
kept  under  skilled  engineering  supervision  frcmi  start 
to  finish.  Specifications  should  allow  only  skilled  fore- 
men to  direct  the  actual  handling  of  the  material. 

(b)  Supervision  and  maintenance  by  men  without 
the  necessary  intelligence:  Eortunately,  indeed,  mason- 
ry is  usually  durable  and  continually  growing  stronger.- 
In  spite  of  the  many  things  which  lia\  e  been  enumer- 
ated wdiich  might  cause  troul)le,  it  will,  ninety-nine 
times  out  (.)f  a  hundred,  stand  a  great  deal  of  abuse 
without  serious  injury.  Reinforced  concrete  has  yet 
to  pass  the  test  of  long-continued  use,  but  we  feel  a 
great  deal  of  confidence  in  the  outcome.  Cases  of  over- 
load and  deterioration  will  ])robal)ly  occur  at  intervals, 
but  the  risk  is  very  much  smaller  than  that  for  steel  or 
wooden  structures. 

(c)  The  assumption  of  vital  responsibility  by  un- 
trained executives  in  charge  of  engineers:  The  ranking 
engineer  should  be  tliorouglil}'  competent  to  do  an_\' 
part  of  the  W(n-k  ])ersonally,  and  he  should  be  the  liiial 
authority  in  all  questions  pertaining-  to  safety.  Undue 
pressure  for  haste  or  economy  ought  not  to  l)e  exerted 
iil)on  him. 

(d)  Competition  without  supervision :  Until  liunian 
nature  is  changed  we  cannot  secure  a  lirst-class,  eco- 
nomical job  bv  competitive  bidding  without  complete 
si)ecilications  and  an  engineer  to  inter|)ret  llicm. 

(e)  Lack  of  precedents:  This  is  likely  to  prove  a 
prolific  source  of  trouble  in  a  material  which  has  been 
so  widelv  adopted  in  such  a  short  space  of  time.  Eew 
accidents  may  l)e  laid  wholly  to  this  source,  in  spite  of 
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the  teiulfiicy  ol  reinfoi\i'd  cuiicrotc  dosisJiicrs  lo  use 
rather  Wi'^h  factors  of  safety  aiul  somcwhal  liberal 
a>st)n)|>tions.  This  iiulieates  acciirati.'  Inctllo(l^  ol 
aiialvsis  on  the  pari  ol"  the  '-pe^.•iali^l^  eni^a^ed  in  lliis 
t\  pe  t>f  coiistriH-tioii. 

2.  Economy 

(a)  In  first  cost:  riii>.  ol'  coiirM'.  is  a  I'aiiiiliar  slorv 
to  all  en.irineers.  ICvery  effort  -liouid  in-  made  to  place 
the  material  in  t'le  most  efficient  mainu  r,  Inil  the  cpies- 
lion  is  how  far  it  is  penuissihli'  to  ifdiKc  loads,  in- 
crease allo\\al)le  stre:j.scs,  and  make  lihnal  assunip- 
tii>ns. 

(b)  In  maintenance:  An  acciilenl,  iov  this  reason,  is 
due  to  an  erior  oi  jud.i^ment  in  allowins^-  a  deteriorating 
or  failing  structure  to  stand  too  long.  I'Urt nnately  this 
happen-.  \  erv  -eldoni  in  the  case  of  masonry. 

3.  Lapses 

\\  here  an  otherwise  cotn])ctent  engineer  lias  ne- 
glected one  point. 

4.  Unusual  Occurrences 

I'"or  which  it  is  not  wise,  everything  considered,  to 
provide.  - 

Coming  to  the  more  specific  causes,  there  are  two 
wliich  stand  out  more  prominently  than  any  others. 

First,  we  have  those  failures  due  to  faulty  founda- 
tions. Tliere  are  many  cases  of  wholesale  collapse  of 
footings.  There  are  also  small,  unequal  settlements 
which  often  do  serious  damage.  Masonry  is  very  weak 
in  shear  and  tension,  and  reinforced,  concrete  is  also 
lacking  in  this  respect,  if  unforeseen  forces  are  present. 
Now  settlement  often  introduces  just  such  forces.  It 
is.  therefore,  axiomatic  that  masonr}^  should  be  avoided 
as  far  as  possible  where  the  structure  rests  upon  a 
vielding  foundation.  No  matter  how  skillful  the  de- 
sign, nor  how  closely  the  footings  are  computed  for 
dead  plus  probable  live  loads,  there  are  likely  to  be  un- 
foreseen inequalities  in  the  soil,  and  the  live  load  may 
average  a  great  deal  more  upon  one  footing  than  upon 
another. 

The  second  prominent  cause  is  carelessness  about 
deposition  and  mixing,  especially  in  cold  weather. 
When  a  warm  spell  follows  low  temperatures,  we  are 
verv  likelv  to  hear  of  the  collapse  of  a  reinforced  con- 
crete building.  This  means  that  the  concrete  froze 
rather  than  ^et. 


t  .d.  J.  W  .  ilarkom,  M.C.S.C.E.,  of  Melbourne,  P.O., 
has  just  returned  from  England,  where  he  acted  as 
technical  advisor  to  the  Canadian  Government  in  con- 
nection with  the  small  arms  branch. 


Russian  Engineer  Appointed  to  Government 
Position 

The  appointment  by  the  new  Russian  Government 
of  an  engineer — Professor  P>oris  P)akhmetefF — to  the 
office  of  Assistant  Minister  of  Commerce  and  Industry 
indicates  the  progressive  character  of  the  new  govern- 
ment, in  that  they  recognize  the  need  for  direct  repre- 
-entation  of  the  engineering  profession  for  active  and 
efficient  prosecution  of  the  government  and  the  war. 
Boris  Bakhmetef¥  will  be  remembered  by  many  mem- 
bers of  the  C.S.C.E.  as  the  young  Russian  engineer 
who  spoke  before  the  Ottawa  brancli  last  October.  He 
has  had  wide  experience,  including  construction  work 
on  the  Trans-Caucasian  Raihvay  and  at  the  Simplon 
Tunnel.  .After  the  war  began  he  came  to  New  York 
as  engineer-member  of  the  Imperial  Russian  Supply 
Commission  in  America. 


Letter  to  the  Editor 

Toronto,  April  19,  1917. 

I'.ditor  C(jnlract  Record: 

Dear  Sir, — Once  again  1  take  Ihc  liberty  of  writing 
llie  "Contract  Record"  to  comment  on  the  suicidal 
methods  continued  in  the  ornamental  ii"on  business, 
."^cjme  men  in  this  business  insist  that  they  are  getting 
a  fair  profit  upon  the  work  and  contracts  they  are  tak- 
ing, but  nevertheless  there  is  no  use  disguising  the 
fact  that  they,  and  most  others  in  the  business,  are  on 
their  knees  lo  their  I)anks,  their  supply  people,  and 
their  customers.  And  wliv?  The  answer  seems  to  be 
the  old  stor\  ol'  the  low  est  tenderer  getting  the  job.  If 
this  is  a  settled  fad,  and  it  is,  except  in  rare  cases,  why 
do  not  the  people  who  make  these  figures  have  enough 
nerve — yes,  enough  common  sense,  and,  yes,  common 
decency — to  get  what  the  work  is  worth?  The  latter 
because  that  enables  him  to  be  able  to  pay  what  he 
owes,  and  look  everybody  straight  in  the  face. 

One  ornamental  iron  manufacturer  said  to  me  a 
short  time  ago :  "^If  yon  are  not  satisfied  with  the  prices 
you  are  getting  put  your  prices  higher."  I  have  figured 
on  at  least  $50,000  worth  of  work  within  the  last  three 
months,  and  have  been  underbid  on  it  all.  My  prices 
were  quite  low  enough  in  all  cases,  and  in  some  too 
low.  'V\niat  is  the  result?  Another  ■  ■.•asuu  goes  on 
with  quite  a  good  deal  of  the  work  let,  and  nobody  any 
the  better  for  it,  and.  more  than  likely,  worse  off  than 
without  it.  I  think  the  weak  spot  in  the  whole  situa- 
tion is  that  there  i-^  no  proper  cost  system  used,  and 
that  when  work  is  i)rocceding,  and  coming  to  an  end, 
the  manufacturers  ha\'c  not  the  stern  reality  staring 
them  in  the  face  that  their  expenditure  in  labor  and 
material  is  slowly  closing  in  on  the  amount  to  be  re- 
ceived for  the  job  ;  and,  even  if  tTie  amount  is  sufficient 
to  cover,  there  is  not  enough  to  clear  A'our  overhead 
expenses,  which  I  have  no  doubt  is  figured  at  the  old 
standard  of  twenty-five  years  ago — 10  per  cent. 

No\f,  it  seems  a  crime  that  so  much  brain  and  in- 
telligence should  be  wasted  in  the  ornamental  iron 
business,  because  it  requires  brains  to  manufacture  the 
goods,  even  if  money  is  lost.  But  why  should  the 
money  be  lost?  If  these  manufacturers  would  get  to- 
gether, so  to  speak,  and  compare  notes,  they  could 
acknowledge  to  one  another  that  they  are  not,  and  have 
not  for  some  time,  made  a  fair  profit  on  their  business, 
and  resolve  to  place  their  figures  on  a  basis  comparing 
with  the  present  prices  of  material  and  labor  condi- 
tions. There  need  be  no  combination  or  anj^thing  of 
that  sort— simply  a  resolve  to  place  our  business  on  a 
higher  plane,  where  it  will  be  a  profitable  business,  and 
people  in  the  building  trade  will  look  wdth  respect  on 
our  branch,  knowing  that  we  know  how  to  take  care 
of  ourselves.  .\s  it  is,  once  the  prices  are  in,  the  die  is 
cast,  and  one  unlucky  individual  gets  the  job  because 
he  is  the  lowest.  Let  us  get  together  and  see  if  we  can- 
not get  enough  nerve  in  the  ornamental  iron'  business 
to  see  that  the  lowest  is  high  enough  to  show  a  profit. 

Yours  truly, 

W.  Cowan. 


The  Daylicht  and  '"/entilation  Company  has  been 
awarded  the  contract  for  sash-operating  devices  for  the 
new  plant  of  the  International  Nickel  Company,  at 
Port  Colborne,  Ont. 


The  Montreal  Builders'  Exchange  have  removed 
from  ^''ictoria  Sqtiarc  to  Suite  623,  Drummond  Build- 
ing. 
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Practical 


for  the  Contractor 


that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 
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Method  of  Finishing  Concrete  Surfaces 
with  Carborundum  Brick 

FIRST,  remove  the  forms  as  soon  as  practicable 
after  the  concrete  has  been  poured,  and  wet  the 
concrete  surface  with  water;  for  a  raiUng,  this 
will  mean  anywhere  froltn  24  to  36  hours.  Then 
with  a  sharp  tool  remove  the  lips  and  edgings  left 
where  form  boards  met. 

Second,  fill  all  holes  with  a  1  :2  mortar  at  once. 
'I'hen  float  all  surfaces,  where  edges  have  been  re- 
moved and  where  holes  have  been  filled,  to  an  even, 
uniform  surface. 

Third,  allow  the  concrete  to  dry  for  a  week  or 
ten  days  after  following  the  above  procedure.  The 
length  of  time  required  for  drying  and  curing  before 
rubbing  with  a  carborundum  brick  depends  entirely 
upon  the  weather,  the  length  of  time  the  concrete 
requires  to  harden,  and  to  a  certain  extent  upon  the 
aggregate. 

When  the  concrete  has  dried  sufficiently,  the  next 
step  is  to  treat  the  surface  with  a  cement  wash.  To 
make  the  wash  add  enough  cement  to  a  pail  partly 
filled  with  water  to  make  the  mixture  of  a  creamy  con- 
sistency. Apply  this  creamy  mixture  to  the  concrete 
surface  with  a  brush,  being  careful  not  to  apply  too 
much  at  any  one  place,  and  at  the  same  time  enough 
to  fill  all  the  pores.  No  more  surface  should  be  treated 
in  this  manner  than  can  be  rubbed  the  following  day. 

After  the  cement  wash  has  set  twenty-four  hours 
it  should  be  rubbed  off  with  a  carborundum  brick  by 
applying  water  ahead  of  the  brick  with  a  brush,  and 
working  the  brick  in  a  circular  manner.  No  attefnpt 
need  be  made  to  wash  off  the  material  that  is  ground 
oft"  by  the  brick.  This  should  be  left  in  place  and  the 
curlycues  straightened  out  with  a  dry  or  only  slightly 
damp  brush. 

Care  should  be  taken  to  rub  off  only  the  cement 
wash  and  no  more,  for  if  additional  material  is  rub- 
bed off  the  aggregate  will  be  exposed.  The  pm-pose  of 
the  wash  is  to  fill  all  voids  and  air  holes  that  appear 
u])on  the  surface  when  the  forms  are  removed.  The 
rubbing  will  not  affect  small  holes  that  have  been 
filled,  but  on  the  other  hand  will  bring  the  whole  sur- 
face down  to  an  even,  smooth  finish  of  uniform  color; 
something  that  cannot  be  obtained  in  any  other  way. 

To  facilitate  the  rubbing  it  is  important  that  the 
concrete  be  well  tamped  at  the  time  it  is  placed  in  the 
forms.  It  is  equally  important  that  the  form  lumber 
be  in  good  shape,  free  from  knot  holes,  slivers  and 
splinters,  for  no  amount  of  rubbing  can  remove  these 
blemishes  or  marks. 

Concrete  which  is  too  wet  or  sloppy  should  not  be 
poured  into  the  forms.  If  a  soupy  concrete  is  used, 
when  the  forms  are  removed  the  concrete  has  a  sandy 
texture  and  is  hard  to  smooth  up.  On  the  other  hand, 
it  should  be  reasonably  wet  and  should  be  tamped  into 


place  rather  than  run  mio  place  with  an  excessive 
amount  of  water. 

In  railings  and  ballustrades  it  is  quite  important 
to  use  an  excessive  amount  of  rather  fine  sand  and 
cement  and  not  too  much  coarse  stone.  By  doing 
this  a  much  .smoother  railing  Avill  result. — By  W.  M. 
Conway. 


Lime  Replaces  Cement  in  Concrete 

CONSTRUCTION  work  in  Aden,  both  public 
and  private,  has  been  very  much  curtailed  on 
accovint  of  the  abnormally  high  prices  for  all 
,  sorts  of  building  materials.  An  interesting, 
ihuugh  not  entirely  new,  practice  has  developed  in  the 
execution  of  small  but  necessary  pieces  of  work  which 
would  ordinarily  involve  the  use  of  cement.  In  place 
of  cement  concrete,  a  mixture  called  lime  concrete  is 
being  used.  It  is  composed  of  equal  parts  of  lime, 
sand,  and  pumice.  The  pumice  is  ground  fine,  and  is 
obtained  in  unlimited  quantities  from  the  volcanic  de- 
posits that  form  the  peninsula  of  Aden. 

Lime  concrete  takes  much  longer  to  set  than 
cement,  but  the  results  have  so  far  been  quite  satisfac- 
tory. This  material  also  is  comparatively  inexpensive. 
The  chief  engineer  of  the  Aden  Port  Trust  is  now- 
using  it  in  a  small  and  experimental  way- for  construc- 
tion which  is  covered  by  and  consequently  exposed  to 
the  action  of  sea  water. 


Two  Air  Tools  Remove  and  Clean  250 
Paving  Brick  an  Hour 

A  portable  gasoline-engine-driven  compressor  out- 
fit supplying  two  small  drills  has  been  use  at  Troy, 
N.Y.,  to  tear  up  brick  pavements  and  clean  the  brick, 
at  a  total  cost  of  v$5.96  per  1,000,  compared  with  a  cost 
of  $24  i)er  1,000  for  doing  the  same  work  by  hand, 
according  to  C.  G.  Cummings,  in  Engineering  Record. 

The  outfit  used  is  a  single-stage  15-h.p.  Sullivan  air 
compressor  supplying  a  25-lb.  plug  drill  and  a  hand- 
bushing  tool  of  the  same  manufacture.  The  plug  drill 
is  used  for  tearing  up  the  brick  and  the  lighter  tool 
for  cleaning  the  old  grout  from  them.  Old  pavements 
can  be  torn  up  at  the  rate  of  4  square  feet  in  15  min- 
utes, taking  out  one  brick  at  a  time  or  pr3'ing  up  sev- 
eral at  once,  as  desired.  Breakage  is  stated  to  be 
much  less  than  when  the  work  is  done  by  hand.  Pre- 
vious to  the  development  of  this  method  it  took  ten 
men  to  tear  up  and  clean  1,000  brick  per  day  at  a  cost 
of  $24.  The  operation  of  the  compressor  outfit,  in- 
cluding oil  and  gasoline  and  the  wages  of  an  engineer 
and  four  workmen,  cost  $11.91  per  day,  and  it  is  stated 
that  the  rate  of  progress  with  the  two  tools  average 
2,000  brick  removed  and  cleaned  in  eight  hours.  Since 
this  method  was  begun  767,000  brick  have  been  cleaned 
with  a  total  saving  to  the  city  estimated  at  $13,810. 
Tjiis  is  said  to  have  paid  seven  or  eight  times  over 
for  the  e(|uiinnent,  which  is  still  in  good  condition. 
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Oil  Burner  Heats  Concrete  in  the  Drum 

increasin;;  aiuoiml  of  (.•mu  rtic  wmk  |>tr 
I      I'ornjed  in  coM  wimiIut  (kinaiuls  some  form  of 
.M.     device  to  ki'i'p  tlu-  material  iR'atrd  if  succ  ess  is 
lo  l>c  assured.    An  oil  heater  for  this  imrpose  is 
illustrated  lu-rcwitli.    ll  was  lirsl  desii^iied  and  huill  a 
little  t>ver  a  year  a.yo.  at  the  request  of  several  con- 
tractors enya.iied  on  subway  work  in  Xew  ^'ork  C'it\  . 
le-i^  cmulncted  at  that  time   on    the  apparatus  arc 
>tated  to  have  .yiven  the  following  results:  llalf-cuhic 
vard  heated  to  50  de;.4rees  \\  in  two  miuut.s;  to  ^0  de- 
crees l*\  in  three  minutes,  and  to  SO  dci^rccs  I",  in  four 
minutes.      'i'he  apparatus  is  altaclicd  to  a  concrete 
mi.xer.  ami  uses  fuel  oil  or  kcn)sene.     Tun  t\  pes  arc  ou 
the  market.    T!ie  C()mi)rcssed  air  type,  as  illustrated, 
IS  recommended  wherever  compressed  air  is  available. 
The  equipment  comprises  a  iS-j^allon  oil  sloraj^c  tank, 
with  oil  and  air  re.nnlatini^  valves,  lillini;  pipe  witli 


An  oil-burning  concrete  heater. 


pluii  and  full  unions.  The  tank  can  be  placed  on  lo])  of 
'he  mixer  or  wherever  convenient.  The  burner  is  the 
tomizinj;  type,  requirinj^  15  cubic  feet  of  free  air  per 
minute,  and  is  .so  attached  as  to  shoot  the  flame  diagon- 
ally into  the  drum.  The  apprrjximate  oil  consumption 
i>^  I'j  j^allon^i  per  hour.  The  burner  starts  instantly, 
withont  preheatinj^. 

The  other  type  is  desij^ned  for  use  where  coni- 
|)ressed  air  is  not  available.  It  consists  of  a  20-j4allon 
oil  storaije  tank,  which  can  be  placed  on  the  ground  dv 

'.'itor's  platform.  A  powerful  hand-pump  is  pro- 
i  to  supply  oil  pressure  which  is  required  for  oper- 
atni;^'  the  vaporizin!^  type  of  burner.  It  requires  about 
90  seconds  of  pumpinj^  to  obtain  the  necessary  pressure 
.  .f  from  12  to  75  pounds.  Xo  air  from  the  tank  is  neces- 
sary lor  vaporizinjj  the  kerosene  in  the  burner,  and 
I)res.sure  is  only  used  to  force  the  oil  to  the  bmner. 
'I'he  burner  is  arranj^^ed  to  shoot  the  flame  diaj^onally 
into  the  mixer.  The  approximate  consumption  of  oil  is 
•wo  ^.(alVms  per  hour.  The  ai)i)aratus  can  be  started 
V  ithin  five  minutes  after  preheating. 

.\  great  many  of  these  outfits  are  in  use  with  cx- 
■  ■y.-r,'-      •  ,      .,n  ("anadian  contracting  jobs,  for  ex- 


aiiqile,  at  the  new  plant  of  the  iJncoln  Taper  Mills, 
.Merrilton,  ( )nt.,  and  the  chemical  plant  of  the  British 
(.  liemical  Conii)any,  at  Trenton,  Out. 

I'lic  ai)paratus  described  above  is  made  by  the 
1  lauck  Al anufactin"ing  Company. 


Handy  Extras  for  a  Steam  Shovel 

Tl  I  I'".  R  I'"  are  two  jmcccs  of  equipment  that  every 
contractor  using  medium  or  heavy  excavating 
niachincrv  will  find  a  very  good  investment  to 
have  on  hand.  The  first  is  a  good  chain  block 
ol  Ironi  one  to  two  tons  capacity,  which  can  be  used 
in  numerous  ways.  Art)und  a  steam  shovel  it  has 
many  applications  in  the  reeling  of  cable  or  the  pick- 
ing up  of  lieav}'  parts  when  making  repairs.  It  can 
also  be  used  in  connection  with  the  rolling  stock  for 
guiding  cars  into  place,  when  dump  cars  are  off  the 
track,  in  straightening  out  a  kink  in  the  track  be- 
tween'the  trucks  of  a  shovel,  and  in  many  other  cases. 

The  other  piece  (jf  equipment  consists  of  at  least 
one  powerful  jack,  the  size  depending  somewhat  on 
the  maxinium  weight  of  the  machine  on  which  it  may 
have  to  be  used.  The  experience  of  many  erecting 
engineers  in  putting  up  diflferent  classes  of  machiner}' 
under  every  kind  of  condition  has  shown  that  a  good 
easy-running  ratchet  screw  jack  is  better  for  this  class 
of  work  than  the  hydraulic  jack,  as  there  is  less  to  get 
out  of  order  and  it  is  much  more  likely  to  operate 
])roperly,  when  suddenly  needed.  Where  railroad 
t\-pe  shovels  arc  used,  one  jack  of  25  or  50  tons  capa- 
city, depending  on  the  size  of  shovel,  will  often  help 
out  in  many  ways.  In  the  case  of  big  draglines  or 
coal-stripping  shovels,  two  jacks  of  this  size  or  per- 
haps one  of  73  tons  ca])acit}'  will  often  save  their 
])rice  dui'ing  one  or  two  calls  for  their  use.  Tw^i  jacks 
are  particularly  serviceable  where  the  machine  has  to 
be  erected  a  number  of  times. 

[Examples  of  the  usefulness  of  both  the  jack  and 
the  chain  block  are  innumerable.  In  taking  a  shaft 
out  of  a  gear,  for  instance,  the  jack  ma}-  be  used  for 
pushing  and  the  block  for  pulling.  On  coal  stripping 
sho\  els  it  sometimes  happens  that  a  rail  will  break 
under  one  of  the  trucks;  a  75-ton  jack  will  save  much 
time  and  money,  as  it  is  sufficiently  powerful  to  lift  up 
one  corner  of  the  truck  and  permit  the  replacing  of  the 
rail. 

For  general  contract  use  a  jack  without  a  self-low- 
ering feature  is  usually  fast  enough  and  is  recom- 
mended because  of  its  lower  cost. 


Economy  of  Metal  Forms 

When  i)lanning  the  form  work  for  any  concrete 
structure  the  ])ossibility  and  desirability  {)f  using 
metal  forms  must  be  carefully  considered.  F"orms  of 
this  type  are  ada])ted  for  work  where  the  same  units 
can  be  used  a  number  of  times  without  remodelling, 
or  where  they  can  be  easily  adjusted.  On  such  work 
as  sewers,  subways,  straight  wall  work,  columns,  etc.. 
metal  «forms  are  usually  economical.  They  are  of 
doubtful  advantage  on  building  work,  except  for  the 
round  columns  and  column  capitals  or  moidded  work. 
There  is  so  little  in  building  work  that  allows  the 
forms  to  be  used  over  and  over  again  that  wood  forms 
are  cheaper  and  more  economical  thati  metal,  even  if 
the  latter  are  leased.  Special  imits  are,  moreover,  fre- 
quently required-,  and  these  .have  no  value  outside  that 
particular  job. 
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The  Water  Powers  of  the  Nelson  River 

Vast  Undeveloped  Power  Resources  with  a  Minimum  of 
a  Quarter  Million  Horsepower — Unexcelled  Regulation 
— Data  Compiled  by  the  Commission  of  Conservation 


The  Nelson  River  flows  througli  the  central  portion  of 
northern  Manitolja.  Rising  in  the  northerly  end  of  Lake 
Winnipeg,  it  flows  in  a  general  north-easterly  direction,  dis- 
charging into  the  southwest  corner  of  Hudson  Bay. 

The  Nelson  River,  as  the  outlet  of  Lake  Winnipeg,  dis- 
charges the  waters  collected  from  an  immense  drainage 
area.  It  is  one  of  the  main  drainage  systems  of  the  northern 
continent,  having  a  tributary  area  of  apiiro.ximately  450,000 
square  miles.  This  vast  area  extends  from 'the  height-of- 
land,  a  short  distance  west  of  Lake  Superior,  to  the  Rocky 
Moimtains.  To  the  north,  the  basin  is  bounded  by  the 
Athabaska  and  Churchill  watersheds,  while  the  southern 
drainage  extends  down  into  the  Northern  States.  Rivers 
tributary  to  Lake  Winnipeg,  and  having  immense  areas  of 
tributary  drainage  themselves,  comprise  such  systems  as 
those  of  the  Winnipeg,  Red,  Dauphin  and  Saskatchewan 
rivers.  Numerous  smaller  rivers,  including  the  Berens, 
Pigeon,  Manigotagan  and  Brokenhead,  also  contribute  to 
the  flow  from  Lake  Winnipeg. 

From  the  tremendous  expanse  of  Lake  Winnipeg  and 
its  tributary  systems  of  great  lakes,  comprising  Lakes  Mani- 
toba and  Winnipegosis,  a  natural  regulation  of  the  flow  of 
the  Nelson  River  results,  and  the  range  between  flood  and 
minimum  discharge  is  not  high.  In  this  respect,  it  is  similar 
to  the  St.  Lawrence,  which  is  regulated  by  the  (ireat  Lakes. 

General  Description  of  River 

The  length  of  the  river  from  Lake  Winnipeg  to  Hud- 
son Bay  is  430  mile's.  In  this  distance  a  descent  of  713  feet 
occurs.  The  upper  reaches  of  the  river  are  more  properly 
described  as  a  chain  of  lakes  connected  by  falls  or  by  reaches 
of  river  and  rapids.  In  this  upper  portion  of  the  river,  extend- 
ing approximately  to  Split  Lake,  some  350  miles  from  Lake 
Winnipeg,  the  banks  are  in  general  higher  than  in  the  lower 
portion.  Although  the  river,  as  stated,  expands  in  this  up- 
per section  into  many  lakes  of  slow-running  waiter,  yet  the 
falls  are  more  sharply  defined  and  are  usually  of  steeper 
descent  than  those  in  the  lower  reaches,  and  akso  are  often 
separated  by  islands  into  numerous  narrow  channels.  Not 
only  are  the  Ijanks  lower  as  Lake  Winnipeg  is  approached. 


but  the  distance  between  them  increases.  The  descent  in 
the  lower  portion  is  less  abrupt,  Ijeing  more  often  a  series 
of  rapids  or  swift-running  water.  These  latter  character- 
istics gradually  become  more  accentuated  as  Hudson  Bay 
is  approached. 

Discharge  Measurements 

Several  discharge  nteasurements  have  been  made  on  the 
Nelson  River,  though  none  of  them,  api)arrtif  determine 
its  low-water  flow.  Discharge  mcasuremciii  ■^  made  by  Mr. 
William  Ogilvie  in  the  latter  part  of  August,  1910.  in  the 
vicinit)'  of  Whitemud  Fall,  indicate  a  discharge  of  10!),:;(i4  sec- 
ond-feet. Mr.  Miles,  of  the  Department  of  Public  Works, 
obtained  a  discharge  measurement  at  the  oulb  t  of  .Sipiwesk 
Lake  on  October  6,  1009,  at  what  was  stalnl  tn  he  a  very 
low  stage  of  the  river;  this  recorded  a  flow  of  llS,:i(i'J  second- 
feet.  In  September,  1913,  measurements  of  the  flow  of  the 
East  and  West  rivers  were  made  by  Alexander  Pirie,  of  the 
Manitoba  Hydrometric  Survey.  On  September  16,  1913, 
the  total  flow  on  the  East  River,  below  Sea  River  Fall, 
was  19,TG3  second-feet.  On  .Septemljer  25,  1913,  the  flow  on 
the  West  River,  in  the  vicinity  of  Whisky  Jack  portage, 
was  46,549  second-feet.  At  the  time  of  metering  the  West 
River,  a  storm  from  the  northwest  lowered  the  level  of  Lake 
Winnipeg  at  its  outlet,  which  undoubtedly  greatly  decreased 
the  flow.  A  regular  metering  station  was  established  by 
the  Manitoba  Hydrometric  Survey  at  the  Manitou  Rapid  on 
July  IS,  1914,  and  continuous  readings  secured  till  Septem- 
ber 31  of  the  same  year;  the  discharge  during  this  period 
ranged  from  87,000  to  103,000  second-feet.  Records  were 
also  secured  at  this  station  during  the  winter  of  1914-15, 
a  low  flow  of  a|)pr( iximately  45,000  second-feet  being  recorded. 

As  stated  previously,  any  extreme  variation  in  the  flow 
of  the  Nelson  River  is  hardly  possible,  due  to  the  immense 
expanse  of  Lake  Winnipeg,  which  offers  unexcelled  facilities 
for  storage  regulating  the  flow.  The  lake  comprises  an  area 
of  9,414  square  miles,  and,  in  extent,  ranks  fifth  in  super- 
ficial area  of  the  lakes  of  North  .-'Vmerica;  it  is  over  3,000 
square  miles  larger  than  Lake  Ontario  and  slightly  smalh-r 
than  Lake  Erie. 


In  considering  the  character  of  its  rajjids 


falls,  the 
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Profile  of  Nelson  R!ver-A  fall  of  713  ft.  In  430  miles-50,000  c.  f.  s.  minimum  (low. 
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NcJsun  may  be  divided  into  three  sections:  (1)  from  the 
mouth  to  Kettle  Rapids;  (3)  from  Kettle  Rapids  to  Split 
Lake;  (3)  above  Split  Lake. 

In  the  lower  portion,  namely,  below  Kettle  Rapids,  it 
is  .generally  very  wide  and  free  from  islands  where  rapids 
occur.  The  rapids  have  a  very  gradual  descent,  are  quite 
long,  and,  on  account  of  the  great  width  of  the  river,  the 
prospects  for  power  development  are  not  very  attractive. 

In  the  portion  between  Split  Lake  and  the  foot  of  Kettle 
Rapid,  there  are  many  islands  where  the  rapids  occur.  The 
rapids  are  steeper  and,  although,  in  some  cases,  the  banks 
are  rather  low,  this  portion  offers  greater  possibilities  than 
the  lower. 

In  the  two  sections  just  described,  which  include  all  the 
river  below  Split  Lake,  there  is  a  practically  continuous 
series  of  rapids  and  swifts.  Even  between  rapids  there  are 
no  still-waters;  these  stretches  are  either  swift  or  rough. 

Above  Split  Lake,  the  rapids  and  falls  are  well-defined, 
and  their  descents  are  generally  steep  as  compared  with 
those  in  the  lower  portion  of  the  river.  In  this  section, 
except  above  'Pipestone  Lake,  the  stretches  between  the 
chutes  or  rapids  have  very  sluggish  currents;  the  total  des- 
cent in  the  river  really  occurs  only  at  the  chutes  and  rapids 
which,  especially  above  Sipiwesk  Lake,  occur  in  numerous 
iirirrow  channels  separated  by  islands.  Where  these  islands 
are  situated,  the  river  is  quite  wide,  but  the  individual  chan- 
nels between  islands  are  narrow.  Power  development  in 
this  part  of  the  river  should  be  accomplished  easily;  respect- 
ing the  higher  falls,  i.e.,  those  over  eight  or  ten  feet  in 
height,  there  is  no  doubt  that  the  total  head  can  be  utilized, 
while  the  chutes  and  rapids  with  less  descent  might  be  com- 
bined or  used  to  increase  the  natural  heads  of  the  higher 
falls. 

Herewith  is  a  table  giving  the  principal  estimated  water 
powers  calculated  on  a  flow  of  50,000  c.f.s.: — 


Nelson  River  Estimated  Water-Powers 


c 
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Power  site 


Head 
(in  feet) 


1st  Last  Limestone  rapid  6 

-nd  Last  Limestone  rapid  15 

r.ast  Limestone  rapid  10 

I  111  Last  Limestone  rapid  10 
l.ijwcr   Limestone  rapid..  S 

I  jiper  Limestone  Rapid..  25 

Lower  Long-spruce  rapid.  52 

Upper   Long-spruce   rapid  40 

1st  Kettle  rapid   40 

•-'nd  Kettle  rapid   21^ 

.3rd  Kettle  rapid   17 

1st  Gull  rapid   20 

2nd   Gull  rapid   20 

;!rd  Gull  rapid   21 

4th   Gull  rapid   17 

( (verfall    rapid   25 

(hain-of-islands   chute    ..  i'/s 

Grand  rapid   2(1 

.Manitou   rapid   25 

Red  Rock  rapid   12 

()ver-the-hill   rapid    ....  Q'A 

liladder  rapid   ilyi 

Whiiemud  fall   30 

Ebb-and-flow  rapid  .  .    .  .  914 

Whiskey  Jack  portage   .  .  35 


Available 
theoretical 
horsepowei 
(May  to 
Nov.) 
34,700 
87,000 
57,900 
57,900 
46,300 
144,700 
301,000 
231,500 
231,500 
124,500 

98,500 
115,800 

115,800 
121,500 

98,500 
144,700 

25,500 

113,500 

142,000 
08,000 
54,000 
65,500 

170,000 
54,000 

200,000 


Remarks 


54  m.  long. 

1  m.  long. 
•54  m.  long. 
I'A  m.  long. 
%  m.  long. 
-54  m.  long. 
4  m.  long. 

2  m.  long. 

3  m.  long. 

Yi  m.  long,   11.13.  Ry. 

crossing 
100  yards  long. 
1/3  m.  long.   Head  could 

be  raised  to  30  feel. 
500  yards  long. 
350  yards  long. 

m.  long. 
'/2  m.  long. 

300  yards  long.  Possible 

head  S  feet. 
160  yards  across  portage. 

Possible  head  26  feet. 
Head  created  by  dani. 
900  yards  long. 
Possible  head  13  feet. 
900  yards  long. 
500  yards  across  portage 


The  Toronto  city  cotmcil  have  adopted  the  civic  esti- 
mates for  1917,  totalling  $19,034,480.  The  item  covering 
$50,000  for  an  activated  sludge  experimental  plant  was  struck 
out,  as  was  also  the  item  of  $643,991  for  school  sites  and  addi- 
tions to  buildings.  The  $40,000  for  the  operation  of  Rivcrdale 
incinerator  was  allowed  to  remain  and  the  appropriation  for 
road  oil  was  increased  from  $18,000  to  $30,000. 


At  a  recent  meeting  of  the  council  of  Sarnia,  Ont.,  the 
contract  for  the  paving  of  London  Road  was  awarded  to 
McCrae  and  Campaign,  of  Niagara  Falls,  at  $35,095. 
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Mainly  Constructional 

K«»f  and  West-  From  Coast  to  Coast 


The  Crown  Construction  Cumpany.   l.iiiiiud,  lias  lurn 
ini-i>r|>i>r:iiO(l  with  a  capital  >>i  $:.*«. ODO.  luail  olluv  at  \\\st 
mount,  1V<J. 

A  sclicmc  is  afoot  in  RcKi"".  Sask..  for  the  construc- 
tion of  paved  roads  runnini;  hftccn  miles  north,  soutli,  cast 
and  west  from  the  city  limit- 

Announcement  has  heeii  made  rc.yanling  llic  erection 
oi  a  new  $1  .'lO.OUO  Ijotel  in  Moncton,  N.ii..  and  it  is  stated 
that  work  will  !>e  commenced  shortly. 

The  viliaKc  of  IVace  River  has  been  aiitliorixed  by  the 
provincial  government  of  Alberta  to  borrow  $5,000  for  the 
construction  of  sidewalks  and  roads  ami  purchasing  hre 
equijimcnt. 

To  relieve  congestion  in  the  Solid  Leather  Shoe  Com- 
pany's plant  at  Preston,  Out.,  and  place  it  in  a  position  In 
till  orders  more  promptly,'  a  lartje  addiiion  is  lieiii.t>  built 
to  the  company's"  factory. 

The  villaKc  of  Spirit  River,  .\lta..  has  been  authorized 
by  the  provincial  Rovernment  to  borrow  the  sum  of  two 
thousand  dollars  for  the  purpose  of  obtaining  a  water  supply 
and  fire  protection  for  the  village 

The  rural  municipality  of  Dauphin,  Man.,  is  submitting 
a  by-law  to  the  ratepayers  of  a  portion  of  the  municipality 
fi>r  the  purpose  of  raising  money  to  construct,  under  the 
Cioud  Roads  \rt,  ir,  miles  of  gravel  road  and  S  miles  of 
earth  road. 

Work  is  being  commenced  on  a  saw  mill  and  cannery, 
located  on  the  Louis  J.  C.  Matthews  property,  comprising 
live  acres  at  the  outlet  of  Nitinat  Lake,  B.C.  Mr.  J.  S.  Rice,  of 
the  Lummi  Bay  Packing  Comi)any.  I'.ellingham,  is  head  of  the 
group  of  capitalists  who  control  the  enterprise. 

Works  Commissioner  Harris  and  Finance  Commissioner 
Bradshaw  have  strongly  recommended  to  the  works  com- 
mittee that  the  city  of  Toronto  should  incur  no  further  e.\- 
pense  in  connection  with  the  Toronto-Hamilton  Highway 
until  some  definite  statement  of  the  cost  was  forthcoming. 

The  Aviation  Department  of  the  Imperial  Munitions 
Board  is  establishing  an  aviation  school  at  Descronto,  which 
will  be  known  as  Camp  Mohawk.  The  camp  is  being  built  on 
the  large  Indian  plains  about  two  miles  from  the  town,  on 
the  shore  of  the  Bay  of  Quintc.  The  school  will  be  in 
operation  about  June  or  July. 

The  Department  of  Public  Works  of  the  Province  of 
Manitoba  propose  to  construct  a  gravel  road  in  the  muni- 
cipality of  St.  Francis  Xavier  at  a  cost  of  .$16.5,000.  About 
$200,000  is  also  to  be  expended  on  road  construction  work 
in  the  rural  district  of  Portage  la  Prairie,  and  an  equal  ex- 
penditure is  contemplated  in  the  municipaliticvs  of  Archie  and 
Pipestone. 

The  board  of  control  and  works  committee  of  the  city 
of  Hamilton,  Ont.,  have  endorsed  the  Joint  report  of  Engi- 
neers Gray  and  Bain,  which  recommends  the  installation 
of  a  steam  turbine  centrifugal  pump  of  10,000,000  gallons 
capacity,  and  another  electrical  unit  of  10,000,000  gallons 
capacity.  It  was  estimated  that  the  new  equipment  for  the 
waterworks  plant  would  cost  in  the  neighborhood  of  $103,000. 

At  the  annual  meeting  of  the  Building  Trades  Federa- 
tion in  Winnipeg  recently,  the  following  officers  were  elected: 
Alex.  Taylor,  of  the  Stonecutters'  Union,  president;  Andy 
Young.  <-■'.  'i;'    STuctTiral  Ironworkers,  vice-president;  C.  J. 


Harding,  Carpenters'  Hrolhcrliood,  financial  secretary;  A. 
I\.  Johnston,  recording  secretary;  I^.  A.  Thorpe,  treasurer. 
\  liusiness  agent  was  also  appointed,  James  Winning  being 
rlinsen   for   the  |)osilion. 

Plans  for  a  perniaiuiit  approach  to  the  Fraser  River 
I'ridge,  Vancouver,  by  the  construction  of  a  concrete  wall 
10  feet  high  and  filling  in  behind  it,  have  been  approved 
b>-  the  city  couiu'il.  The  estimated  cost  is  $18,000.  The 
l>lans  will  be  submitted  to  the  Provincial  Minister  of  Public 
Works,  as  it  is  thought  that  the  government  should  carry 
out  the  work,  which  is  necessitated  by  the  threatened  col- 
lapse of  some  ancient  cribwork. 

The  Provincial  Cinvernment  of  Saskatchewan  at  the  last 
session  voted  some  $.'l()(), ()()()  for  road  construction  work,  and 
some  $110,000  for  steel  bridges.  The  method  of  procedure 
in  .Saskatchewan,  as  laid  down  in  the  Act  recently  passed, 
is  to  have  tlie  road  worlc  carried  out  by  the  municipalities 
under  contract  with  llu-  gfjveriiment,  after  the  Highways 
Department  has  ri'ceived' assurance  that  the  municipality  has 
liie  neccssar_\-  i-(|uipnu'nl  and  is  in  a  position  to  do  the  work 
economically. 

Two  deinitations  wailed  upon  the  Ontario  Government 
recently  regarding  the  route  of  that  section  of  the  proposed 
provincial  liighway  between  Toronto  and  Windsor.  One 
deputation  urged  the  advisability  of  locating  the  highway 
along  the  Woodstock,  Ingersoll,  Brantford  and  Hamilton 
line,  while  the  other  advocated  the  Guelph-Kitchener  route. 
The  Premier  assured  the  delegates  that  the  location  of  the 
proposed  highway  would  be  governed  entirely  by  the  final 
results  of  the  comprehensive  investigations  and  surveys  now 
being  made  Ijy  the  government  engineers  and  officers. 

A  further  increase  in  the  fees  on  building  permits  is 
suggested  as  a  source  of  additional  revenue  for  the  city  of 
Toronto.  Last  February  a  by-law  was  passed  by  the  city 
council  making  a  raise  in  the  permit  fees  which  amounts  to 
an  increase  of  $.'!0()  on  every  $1,000,000  worth  of  permits.  The 
old  fees  resulted  in  a  collection  of  $900  per  $1,000,000  in  permit 
values,  while  the  new  schedule  brings  in  $1,200.  However, 
the  city  architect,  Mr.  W.'  W.  Pearse,  believes  that  a  much 
greater  increase  could  be  made  than  that  recently  insti- 
tuted. The  total  revenue  from  fees  on  building  permits  aver- 
ages $25,000  ])er  annum  at  ])resent. 

The  administration  Imard  of  the  Greater  Winnipeg  Water 
District  at  a  recent  meeting  decided  to  defer  letting  the  con- 
tract for  cast  iron  i>ipe,  valves  and  specials  for  the  Shoal 
Lake  water  main  from  the  Red  River  to  the  McPhillips 
Street  i)umi)ing  station,  for  the  present.  They  point  out  that 
if  the  I'Jed  River  tunnel  work  and  the  laying  of  the  cast  iron 
main  were  completed  an  unnecessary  length  of  time  before 
the  completion  of  the  other  work  the  District  would  be  pay- 
ing interest  on  the  cost  of  labor,  material,  etc.,  which  other- 
wise could  be  saved;  it  would  be  inadvisalilc  perhaps  to  con- 
tract on  a  high  market  for  material  whicli  under  certain  con- 
ditions may  not  be  required  for  another  year. 


Personals 

Mr.  Hamel,  C.E.,  has  been  appointed  assistant  city  en- 
gineer of  Quebec,  P.Q. 

Sir  Henr^  Egan  has  succeeded  the  late  Sir  Henry  Bate  as 
chairman  of  the  Ottawa  Improvement  Commission. 

Mr.  James  Stables  has  been  a,ppointed  chairman  of  the 
\'ancouver  and  Districts  Joint  Sewera.ge  Board,  succeeding 
Mr.  I'rank  Bowser,  who  has  retired. 

Mr.  R.  E.  W.  Ha.garty,  A.  M.  Can.  Soc.  C.  E..  has  been 
api)ointed  by  Messrs.  MacFarlane,  Pratt  &  Hanley  as  engi- 
neer in  connection  with  the  construction  of  a  1 .000.000-bushel 
reinforced  concrete  elevator  at  Midland.  Ont. 


Contracts  Department 


News    of  Special  Interest  to  Contractors,  Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Amherstburg,  Ont. 

The  Brunner  Moiul  Co.  plan  water- 
works improvements.  Manager,  Gor- 
don MacGregor. 

Brantford,  Ont. 

B.  S.  &  W.  S.  Lea.  New  Birks  Bldg., 
Philip  Sq.,  Montreal,  have  been  appoint- 
ed by  the  City  Council  to  report  on 
water  supply.    Engineer,  T.  Harry  Jones. 

Chatham,  Ont. 

Ontario  Railway  and  Municipal  Board 
approved  by-law  authorizing  $16, (>()() 
bonds  for  waterworks  extension.  J.  W. 
Adams,  city  engineer. 

Essex,  Ont. 

Town  Council  plan  construction  of  si- 
lex  sidewalks.    Mayor,  Mr.  Gay. 

Halifax,  N.S. 

Tenders  to  be  called  about  May  1  for 
sewer  extensions  on  Oakland  Road  and 
Point  Pleasant  costing  about  .i;7.j,000  for 
the  City  Council.  Acting  engineer,  H. 
Johnston. 

City  Council  pian  sewerage  extension 
costing  $3,600.  Engineer,  H.  W.  Johns- 
ton. 

Hamilton,  Ont. 

Tenders  for  guard  rails  for  the  Ham- 
ilton and  Toriiiito  iiighway  will  be  re- 
ceived by  H.  S.  \'an  Scoyoc.  49  Welling- 
ton St.  E.,  Toronto,  engineer  of  the  Td- 
ronto-Hamilton  Highway  Commission. 
Twenty  thousand  feet  of  lumber  required. 

Hibbert  Township,  Ont. 

Tenders  will  Ije  called  abcjut  May  30 
for  drainage  work  for  the  Township 
Council  to  cost  $8,000.  Engineer,  J. 
Rogers,  Mitchell. 

HuUett  Township,  Ont. 

Tenders  will  be  called  about  May'  15 
for  drainage  system  costing  $:i:{,0()0,  for 
the  Township  Council.  Engineer,  J. 
Rogers,  Mitchell. 

Listowel,  Ont. 

Tenders  received  addressed  to  the  Sec- 
retary until  3  p.m.,  May  15,  for  construc- 
tion of  a  reservoir  for  the  Electric  & 
Water  Commissioners.  Plans  and  S]3e- 
cifications  with  W.  R.  Renolds,  Power 
House  and  office  of  the  engineers.  Bow- 
man &  Connor,  31  Queen  W.,  Toronto. 

Manitoba,  Province  of 

Provincial  l)e])arlment  of  Public 
\\  orks  plan  road  construction  costing 
$5()(),()()0.  Highway  Commissioner,  .\. 
McCiillivray. 

Merritton,  Ont. 

I'lans  and  specifications  with  the  engi- 
neer, F.  N.  Rutherford,  Queen  Street,  St. 
Catharines,  and  the  clerk.  R.  Clark,  who 
will  receive  tenders  until  May  14  for 
construction  of  concrete  pavement  for 
llie  Town  Councib 


Milverton,  Ont. 

Tenders  received  by  the  clerk,  T.  Weir, 
after  May  15,  for  curbing  and  paving  for 
the  City  Council.  Engineer,  John  Rog- 
er, Mitchell. 

Montreal,  Que. 

The  Comet  Motor  Co.,  Ltd.,  307  Uni- 
versity St.,  and  A.  Jennings  &  Co.,  15 
Wellington  St.,  has  contract  to  supply 
the  city  with  sweepers  and  flushers  re- 
spectively. 

Quebec,  Que. 

Provincial  Government  of  Highways, 
Parliament  Bld.gs.,  having  survey  made 
for  highway  from  Levis  to  Frascrvillc. 
Engineer,  G.  Henry. 

Shelburne,  Ont. 

Tenders  close  May  15  for  material, 
construction  and  laying  7.380  square  feet 
of  cement  sidewalks  for  the  Town  Coun- 
cil. Plans  and  specifications  with  the 
Clerk.  Thos.  Whalley. 

Trenton,  N.S. 

Plans  and  specifications  with  the  en- 
gineer, F.  W.  Forbes,  who  is  receiving 
tenders  until  May  4  for  construction  of 
1,500  feet  of  4S-inch  sewer  pipe  for  the 
city. 

Walkerville,  Ont. 

Tenders  received  by  the  clerk,  Alfred 
Miers,  until  noon.  May  S,  for  pavement 
for  the  city.  Plans  and  specifications 
with  the  engineer,  Owen  McKay. 

Winnipeg,  Man. 

The  City  Council  plan  sewer  construc- 
tion on  Queenslon  St.  frimi  .Academy 
Rd.  to  the  north.  b'ngiiKcr,  W.  P.  Brere- 
ton,  333  James  Ave. 

CONTRACTS  AWARDED 

Gait,  Ont. 

The  following  contracts  have  been 
awarded  by  the  City  Council  in  connec- 
tion with  road  improvements  on  Main 
and  Water  .Streets :— Castings.  Perfect 
Machinery  Co.,  .Stone  Rd.;  lumber,  W.  L 
Kcid  Lumber  Co.,  Water  St.  N.;  hard- 
ware, Buchanan  &  Tait,  Main  St.;  ce- 
ment, A.  J.  Colvin,  Waaler  St.;  sewer  pipe, 
Tiominion  .Sewer  Pipe  Co..  Ltd..  Swan- 
sea; road  oil,  Imiierial  (  )il  Co.,  56  Cliurcli 
St.,  Toronto. 

Ottawa.  Ont. 

The  Imperial  Oil  Co.,  Cartharine  St.. 
have  the  contract  to  supply  road  oil 
and  the  Paterson  Mfg.  Co.,  3031  St.  Hu- 
bert St.,  Montreal,  the  contract  to  sup- 
ply refined  tar  to  the  city.  Commis- 
sioner of  Works,  .\.  I<".  McCallum,  City 
Hall, 

St.  Catharines,  Ont. 

Mitchell  &  Mohan,  London,  have  been 
awarded  the  contract  at  $5,485  to  supi)Iy 
the  city  with  485  lineal  feet  of  .'{O-incii 
and  535  feet  of  34-inch  sewer  pii)e. 

Sarnia,  Ont. 

McRae  &  Capagne,  Niagara  Falls,  have 
general  contract  for  ccMicrcte  paxemeiit 


costing  $35,600  for  the  Department  of 
Public  Works,  City  Council. 

Toronto,  Ont. 

The  fdllnwing  contracts  have  been 
awarded  for  pavements  by  llu.  IhmiiI  of 
Control:— -Xsphalt  ini  (neenwnod.  Kin-- 
wood  and  Silverbirch  and  asphaltic  con- 
crete on  Kingswood  to  the  Godson  Con- 
tracting Co..  Manning  Chambers;  brick 
block  on  Kingswood  to  the  Asphaltic 
Concrete  Co.,  Excelsior  Life  Bldg.;  con- 
crete walks  on  Kingswood  to  the  River- 
dale  Concrete  Paving  Co.,  364  Jones 
Ave.;  concrete  sidewalks  on  Mitcheli 
Ave.,  to  the  Commissioner  of  Works. 

Woodstock,  Ont. 

The  Warren  Bituminous  Paving  Co.  of 
Ontario,  Ltd.,  McKinnon  Bldg.,  Toronto, 
have  the  general  contract •  for  paving 
Biddle  St.  for  the  city. 

Woodstock,  Ont. 

Cieo.  Wilkes,  36  Railway  St.,  has  gen- 
eral contract  for  construction  of  con- 
crete walks,  curbs  and  gutters  for  the 
city. 


Railroads,  Bridges  and  Wharves 

Esquimault,  B.C. 

tlon.  Robt.  Rogers,  Ottawa,  Out.,  has 
conferred  with  representatives  of  the 
British  (.overnnient  re  the  establishing 
of  .Admir.ilty  dry  docks  here. 

Halifax,  N.S. 

Hon.  Robt.  Rogers,  Ottawa,  Ont.,  has 
conferred  with  representatives  of  the 
British  Government  re  the  establishing  of 
Admiralty  dry  docks  here. 

Moncton,  N.B. 

Moncton  Tramways,  Electric  &  Gas 
Co.,  Ltd.,  plan  to  extend  system.  I'lans 
have  been  submitted  to  Council  for  addi- 
tional track  routes.  E.  B.  Rceser,  Farm- 
ers' Bank  Bldg.,  Pittsburgh,  vice-presi- 
dent and  general  manager.  .A.  1-!. 
Coryell,  Moncton.  general  superintend- 
ent. 

Montreal,  Que. 

City  Council  plan  $310,000  bridge.  En- 
gineer, P.  Mercier. 

Port  Stanley,  Ont. 

Department  of  Public  Works,  Domin- 
ion Ciovernment,  plan  breakwater  at  (  )r- 
chard  Beach.  Secretary,  R.  C.  Desroch- 
ers,  Ottawa. 

York  County,  Ont. 

Tenders  addressed  to  Engineer,  E.  A. 
James,  57  Adelaide  1'".,  Toronto,  received 
until  noon,  May  3.  for  40  foot  span,  con- 
crete bridge  at  Markham.  and  concrete 
bri(l.ge  at  Newmarket,  three  spans  to- 
talling seventy  feet. 

CONTRACTS  AWARDED 

New  Brunswick,  Province  of 

In  connection  with  grading  for  rail- 
way construction  by  the  Nova  Scotia 
Construction  Co..  15'.)  Upper  Water  St., 
Halifax,  N.S.,  for  the  St.  John  &  One- 
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l»co  Railway  Co..  Fredoriclon.  tlu-  lollow- 

"  >  l>ave  hrfn  ;iwar<lfil  i-nntraots  lor 

Kciiiitily  it  Mil>t'iialil.  W'uoil- 
I  ~  -■mt;  Savoy  ^.'^>llslrln.•ti^Ml  Co.. 
iilcnwooil:  Sjiiilh  &  McrrillRw,  Oak 
Point;  William  l"ook,  Evfiulali-;  Tlu^s. 
N.  Kaw»liiij;.  Ilamiistcad;  Lynch.  I'lck- 
hani  &  Ci«>rn>an.  Oiui'nstiiwn ;  Ui(tfoi<l 
Consiriu'lion  t  o.,  (iaKi'town :  \\ .  II  iS, 
M.  .1.  I'iuiporf.  (iliMulalc:  Mitclull  iV 
Sntlurl.ind.  KvantlaK' 

St.  Felix  de  Valois,  Que. 

Tin-  IMiotnix  I5iiili;i'  t*t  Iron  Works, 
s.i  l  ollioriu-  Si.,  Montnal.  Iiavr  llu-  steel 
«.<«ntrai.l  lor  a  .slei-l  bridge  l">  ''e'  erected 
>..r   t'lc    Mimiiiiial  rotuuil 

Public  Buildings,  Churches 
and  Schools 

Amherstburg,  Ont. 

llinh  School  Hoard  plan  erection  of 
hish  school.    Chairman.  H.  I'.  ()verlioll. 

Assiniboia.  Sask. 

Storey  iS:  \  an  l''..!.;nion(l.  Kii::  Mcl'al- 
liini  Hill  niock.  Resina.  art  jjreparinK 
plans  for  a  MO.tUlO  hospital  for  the  Muni- 
cipal Loniicil. 

Brandon.  Man. 

The  I'rovincial  Department  of  I'uhlic 
Works  plan  addition  to  asylum  costing 
$100,000.  Minister.  Hon.  T.  H.  Johnson, 
Winnipeg. 

Delisle,  Sask. 

rians  are  in  pri  i;.;re.^.-  lor  a  school  to 
be  erected  by  the  School  Board.  .Ar- 
chitects. Storey  &  \'an  ICgmond,  lOi:! 
McCalhim  Hill  Block.  Re.ujina.  Secre- 
tary, Kev.  W'.  A.  Macdcjnnell. 

Dysart,  Sask. 

Storey  &  \'an  ERmond.  loi:!  McCallum 
Hill  Block,  Regina.  preparin.a:  plans  for 
.school  to  be  erected  by  the  School 
Board.    Secretary,  J.  H.  LaRochc. 

Highgate,  Ont. 

Tenders  received  by  the  chairman,  W'm. 
Pate,  until  May  8,  for  erection  of  $25.- 
000  brick  church  for  the  Methodist  Con- 
.s:regation. 

Maisonneuve,  Que. 

Tenders  being  received  until  May  4 
by  the  architect.  C.  A.  Reeves,  83  Craig 
St..  for  erection  of  .$17.'>,000  stone  and 
brick  school  for  the  Roman  Catholic 
School  Commissioners,  87  Catharine  W'. 

Montreal  West,  Que. 

The  Secretary-Treasurer  of  the  School 
Commissioners  of  Coteau  St.  Pierre,  56 
W'e-tminster  .•\ve.  N.,  will  receive  com- 
plete plans  until  May  18  for  a  school  on 
W  est  Hill  .-\ve.  to  cost  about  .$85,000;  ten 
rooms  at  present  with  thirty  when  com- 
pleted. 

Percy  Lake,  Ont. 

Public  School  District  No.  ?,:'AG,  plan 
school.  Secretary-treasurer,  J.  Astley, 
Minburn. 

Red  Star,  Alta. 

Public  School  District  No.  3431,  plan 
school.  Secretary-treasurer,  H.  H.  Crox- 
ton.  W'aterhole. 

Sather,  AlU.  - 

The  Public  .School  District  jjlan  -chool. 
.Secretary-treasurer,  A.  Sather,  Czar 

St.  Benjamin,  Que. 

Tenders  receivd  by  the  curate,  1.  E. 
Levesque,  until  May  7,  for  interior  church 


work.  Plans  and  specifications  willi  the 
curate  and  architect,  I'.  Eevescpie,  115 
Si.  John  St.,  Oiieluc. 

St.  Paul  Lermite,  Que. 

Plans  ;ire  l)eing  prepared  (lie  ar- 
chitect. Kaon!  (iariepy,  35  St.  James  St., 
who  will  call  tenders  shortly  for  altera- 
tions Costing  $:J5,()()0' to  church  and  pres- 
bytery. 

Stratford,  Ont. 

Tile  liai)ti,'~l  (  liiirch  plan  I'reclion  of 
$:>,0()()  frame  cliurch.  .\n  liitecl,  Jas.  i\us- 
sell.  Downie  .St. 

Toronto,  Ont. 

Tile  Morley  .\vemie  Melliodisl  Church 
])lan  erection  of  a  church.  .Xriliiliils, 
Hurke,  llorwood  I'v  W'iiite,  Ryric  Jild.g, 

Trenton,  Ont. 

Tenders  being  received  until  May  15 
for  the  erection  of  $50,000  brick  high 
school  for  the  School  Board.  Plans  and 
specifications  with  C.  W.  Saylor,  and  at 
the  office  of  the  architects,  S.  B.  Coon  & 
Son,  Ryrie  Bldg.,  Tor(jnto. 

Wainwright,  Alta. 

Piil)lic  .School  Pioard  plan  addition  to 
scliocd.    Chairman,  H.  Mills. 

Winnipeg,  Man. 

Tenders  received  hy  the  Provincial 
I-^lectrical  Engineer,  J.  M.  Leamy,  until 
noon.  May  7.  for  lead  covered  cable,  etc., 
for  the  Manitoba  Parliament  Buildings. 
Plans  and  specifications  with  the  Depart- 
ment of  Public  Works  or  engineer. 

CONTRACTS  AWARDED 

Lauzon,  Que. 

O.  Eachance,  25  Eden  Street,  Ecvis,  has 
the  painting  and  O.  Midland,  De  I'Hos- 
pice.  Levis,  the  masonry,  carpentry  and 
roofing  contract  fnv  .$('.. .'.DO  addition  to 
the  Jesus-Marie  Convent.  Address,  Sis- 
ter St.  Andre, 

London,  Ont. 

Sanders  &  Robinson.  140  Horton  St., 
have  the  general  contract  for  relniildiiig 
the  club  house  of  the  London  Rowing 
Club  at  a  cost  of  $5,000. 

Montreal,  Que. 

Cyril  Durocher,  Notre  Dame  Street. 
Montreal  Ea-st,  has  general  contract  for 
$25,000,  stone  and  plastic  1)rick  school 
for  the  Roman  Catholic  School  Coniniis- 
sioners,  54:!0  Notre  IJame  E. 

TorontQ,  Ont. 

(ieo.  .\.  P'arrell,  ,'i8  Amherst  Avenue, 
Fairbank,  has  the  general  contract  for 
.•S5.000,  frame  church  for  the  North 
ICarlscourt  Methodist  Church.  * 


Business  Buildings  and  Indus- 
trial Plants 

Alberta.  Province  of 

The  Farmers'  Co-operative  Co.,  Cal- 
gary, plan  erection  of  10  elevators  of 
0,000,000  bushels  total  capacity,  through- 
out the  province. 

The  Alberta  Farmers'  Co-operative  .So- 
ciety plan  elevators  at  Bon  Accord  and 
J  arrow.  Address  local  secretary  at  each 
town. 

Aylmer,  Ont. 

The  Carnation  Milk  I'roducts  Co.  plan 
reinforced  concrete  addition  to  their  fac- 
tory. 


Cardston,  Alta. 

The  erection  of  a  canning  factory  is 
planned,  O.  D.  Weeks,  E.  W.  Barer 
and  Mr.  Cox  are  interested. 

Crystal  City,  Man. 

I'lans  and  specifications  with  the  Grain 
(irowers'  Grain  Co,,  Ltd.,  Grain  Ex- 
change Bld.g..  Winnipeg,  or  with  the  sec- 
retary-treasurer, U.  S.  Jory,  who  will  re- 
ceive tenders  for  material  and  erection  of 
a  business  l.iuildin.g  for  the  Crystal  City 
Building  Co.,  Ltd.,  until  May  5. 

Danville,  Que. 

Henri  Roux  plans  factory. 
Dennison  Road,  B.C. 

Fir  Tree  Lumber  Co.,  Eraser  Valley, 
plan  electric  sawmill. 

Ford,  Ont. 

Bulk  tenders  received  by  the  architects, 
Df,minion  Realty  Co.,  23  King  St.  \V., 
Toronto,  for  the  erection  of  a  stone  and 
brick  bank  for  the  Canadian  Bank  of 
Commerce, 'Head  Office,  23  King  St.  W., 
Toronto. 

Halifax,  N.S. 

.S.  P.  Dumaresq,  St.  Paul  Bldg.,  is  pre- 
paring plans  and  tenders  will  be  called 
shortly  for  alteration  to  auction  rooms 
and  store  owned  by  Melvin  S,  Clarke, 
Argyle  Street. 

Wm.  Goldbery,  160  Park  Street  S.. 
plans  alterations  costing  $10,000  to  hotel 
for  apartment  house. 

London,  Ont. 

The  Bank  of  British  North  America, 
head  office,  Montreal,  plan  enlarging  their 
bank.  Manager  Market  Square  Branch, 
Gerald  Pearson. 

The  Huron  &  Erie  Loan  Co,  plan  $15.- 
000  office  building.  .  Superintendent,  H. 
M,  Cronyn. 

Montreal,  Que. 

Farand  &  Delorme  Ltd.,  51)  St.  Mar- 
tin St.,  excavating  for  $7,500  brick  addi- 
tion to  their  factory. 

Niagara  Falls,  Ont. 

Bulk  tenders  for  the  erection  of  a  stone 
and  brick  bank  for  the  Bank  of  Com- 
merce, head  office.  King  and  Jordan  Sts., 
Toronto,  being  received  by  the  archi- 
tects, The  Dominion  Realty  Co.,  23  KiiiL: 
St.  W.,  Toronto. 

The  Ontario  Sand  Co.  plan  erection  of 
a  gravel  bin  and  want  prices  on  lumber, 
spouts,  gates,  etc.  Address  J.  H.  McRae, 
Manager, 

Ponoka,  Alta. 

The  Merchants  Bank  of  Canada  plan 
l)ank.    Address,  Manager,  Edmonton. 

Sidney,  N.S. 

Chappel  Bros.  &  Co..  Ltd..  62-80 
Brooklands  St.,  plan  $6,000  frame  office 
and  warehouse.  Spurr  &  Israel,  118 
Union  St.,  will  do  the  masonry. 

St.  Marys,  Ont. 

The  Thames  Quarry  Co.  plan  to  re- 
build crusher  building  recently  destroyed 
by  fire  at  a  loss  of  $30,000,  Complete 
new  machinery  will  be  required.  Man- 
a.ger,  J.  W.  Graham. 

Sudbury,  Ont. 

J.  K.  Morin  plans  alteration  of  hotel 
into  stores  at  a  cost  of  $5,000.  -Archi- 
tect. P.  J.  O'Gorman,  Dcsrosier  Block. 

Plans  and  specifications  with  owner, 
Lagi  Prete,  who  is  receiving  tenders  for 
erection  of  store's  and  apartments  cost- 
ing $6,000. 
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Sydney,  N.S. 

Plans  and  spccil'icalinn^  with  the  dwncr, 
T.  A.  Walters,  .no  t  liarl(  .ttr  St..  w  ho  is 
receiving  tenders  for  the  erection  nf  a 
$3,000  concrete  addition  to  hi^  store. 

Tillsonburg,  Ont. 

The  Tillsonhnr,^  Fonndry  ^:  Machine 
Co.  plan  to  erect  a  .$10,000  machine  shop 
and  install  new  equipment. 

Toronto,  Ont. 

J.  M.  X'au.nlian,  4li  Siimnurhill  (har- 
dens, will  start  at  once  on  a  $10,000  hrick 
garage. 

The  Military  Ho>])ital  I'ommission,  I 
Queen's  I'ark,  will  erect  a  factory  lor  the 
manufacture  of  artificial  limbs. 

E.xcavating  finished  for  .H:3.").000  ware- 
house and  elevator  for  the  Western  l  an- 
ada  Flour  Mills  Co..  Ltd.,  74  King  St. 
E.  Engineer  and  (ieneral  Contract(jr.  I. 
H.  Tromanhauser  Co..  Ltd.,  Temple  Bld.u. 

W.  G.  Hunt,  10  Queen  St.  E.,  is  pre- 
paring plans  for  a  $15, 000  brick  theatre. 

J.  Crang,  ',)()(>  St.  Clair  Ave.,  is  e.xcavat- 
ing for  $20,000  brick  theatre.  Owner  lets 
smaller  trades  and  buys  hrick  and  lum- 
ber. 

J.  C.  Darnbrough.  4o:!  Kingston  Road, 
plans  two  brick  stores. 

Tenders  wanted  for  the  erection  of  a 
timber  construction  coal  elevator  for  J. 
Muldoon  Ltd.,  1 HU  Queen  St.  W. 

Winnipeg,  Man. 

On  and  after  May  1  ])lans  and  specifi- 
cations will  be  with  the  engineer.  L.  V.. 
Dowling.  care  of  C  anadian  Rag  Co.,  Ltd., 
831  Henry  Ave.,  who  is  receiving  tenders 
for  $35,000  mill  and  brick  factory  addi- 
tion, 

CONTRACTS  AWARDED 

Chatham,  Ont. 

Moore  &  Stephens.  1 ',»  Third  St..  has 
.general  contract  for  $,",,000  Inick  factory 
addition  for  Dowsley  Sprin.u;  \\\e  Co., 
SI  St.  George  Street. 

Hamilton,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  store  and  apartment  liouse  costing 
$5,000  for  S.  Silverstein,  123  Ottawa  St.: 
— I'-lectrical  work.  F.  Thornton,  174  Bal- 
moral .\ve.;  plumbin.g,  H.  Barnes,  212 
Balsam  Ave.;  heating,  McClany  Mfg.  Co., 
York  St.;  plastering.  Hill  Bros.,  307  Em- 
erald N.;  painting,  J.  Hudson,  care  of 
General  Contractor,  G.  Hudson,  10  Edin- 
burgh Street. 

Geo.  Frid  Co.,  Bank  of  Hamilton  Bldg.. 
has  the  general  contract  and  will  carry 
out  the  masonry  and  steel  work  for  the 
$20,000  addition  to  garage  of  the  Mc- 
Laughlin Carriage  Co.,  36-40  Bay  S. 

Cieo.  E.  Mills.  (il4  King  E.,  has  the 
general  contract  for  $10,000  addition  to 
fact  ory  of  the  National  Paper  Goods  C'o.. 
Queen  St.  N.,  and  will  carry  out  the  ma- 
sonry, steel  and  carpentry  and  let  all 
other  trades. 

Geo.  E.  Mills,  (il4  King  E.,  has  the 
general  contr;icl  and  will  carry  out  the 
masonry,  steel  and  carpentry  work  and 
let  all  other  trades  for  $5,000  brick  of=lice 
building  for  the  Canadian  Drawn  Steel 
Co.,  .Arthur  Ave. 

Mont  Laurier,  Que. 

The  Laurentian  Water  Power  Co. 
have  the  general  contract  for  $20,000  pulji 
mill  for  La  Cie  (iencrale  de  Pulpe,  Visi- 
tation St.,  Montreal, 


Montreal,  Que. 

L.  Driscoll,     SC)    Oxford  .\ve.,  Notre 
Uame    de    (iraci'.    ha•^    general  contract, 
and  has  started  work  on  alterations  cost- 
ing $r,,000    to    abattoir    for  Matthews- 
Blackvvell,  138  Mills  Street. 

L.  Langevin,  238  Lafontain  Park,  has 
general  contract  for  alterations  costing 
$s, ;.",(!  to  iniilding  for  w  arehouse  for  Hat- 
ton  Co.,  1()  Bonsecours  St. 

Ottawa,  Ont. 

The  loll,  .w  ill',;  Contracts  have  been 
awardeij  111  con lUi  1  k  1 11  with  the  erection 
of  a  $5,000  stucco  .ind  Inick  \ciieer  bank 
lor  J.  C.  Thoiiis,  (Jiiccii  St.:— Brick, 
.\.  St.  George,  1  McDougall  Ave.;  elec- 
trical work.  J.  Swartz,  care  of  owner; 
plumbing,  T.  T.  Blyth,  Frank  Street; 
heating,  J.  Cameron,  4.S8  Lewis  Street; 
l)lastering,  D.  Lafontine.,  503  Cumber- 
land. Owner  will  carry  out  the  paint- 
i  n  .g. 

The  following  contracts  have  been 
awarded  in  connection  with  alterations 
costing  $i;,O00  to  store  owned  by  Allen 
&  Cochr.ine,  Sparks  St.: — .Steel,  Domin- 
ion Bridge  Co.,  Carleton  Chambers;  cop- 
per work,  McFarlane- 1  )ouglas  Co.,  Ltd.. 
250  Slater  St.;  glass  and  i)ainting,  J.  B. 
Duford,  70  Rideau  St. 

Robt.  Holmes,  80  Arlin,gtori  Ave.,  has 
general  contract  for  alterations  costing 
$35,000  to  -,torc  owned  Ijy  A.  J.  Freiman, 
73  Ridcau  .Street. 

Peterborough.  Ont. 

The  (  anadian  Leonard  Construction 
Co..  circ  of  Local  .M.m.i-.  r,  W  H.  Den- 
hain,  llarrie  Bldg.,  have  the  general  con- 
tract for  $500,000  plant  for  the  Quaker 
Oats  Co.,  head  office,  Railway  Exchange 
Bld.g.,  Chicago. 

Preston,  Ont. 

P.  11.  Stcord  &  Son,  13;!  Nelson  St., 
Br.mlford,  has  .general  contract  for  brick 
warehouse  for  Geo.  I'attinson  &  Co. 

Quebec.  Que. 

The  Eastern  Canada  Steel  &  Iron 
Works,  St.  Main,  have  the  steel,  and 
McFarlane,  Douglass  Co.,  Ltd.,  34a  Dor- 
chester St.  W..  Montreal,  have  the  roof- 
ing contract  for  the  $375,000  grain  stor- 
age building  for  the  Quebec  Harbor 
Commissioners. 

Ed.  Paquet  &  Cie.  1(J  Couillard  St., 
has  general  contract  for  remodelling 
store  at  a  cost  of  $4,000  for  Et.  Genest, 
158  St.  John  St. 

Emile,  Cote,  358  Richelieu  St..  has  the 
masonry  and  Edg.  Pelletier,  70  St.  Cyr- 
ille  St..  the  carpentry  contract  for  re- 
modelling store  at  a  cost  of  $4,000,  for 
P.  J.  Cote,  27  St.  John  St. 

St.  Hyacinthe,  Que. 

Paquette  &  Godbout,  21  William  St.. 
have  general  contract  for  extension  to 
factory  owned  by  Duclos  &  Payan. 

Saskatoon,  Sask. 

The  TTarper  Construction  Co.,  i:iO 
(irain  Exchange,  Winnipeg,  have  the 
general  contract  for  the  elevators  for 
the  Scottish  Co-Operative  Wholesale  So- 
ciety Co.,  on  G.  T.  P,,  Biggar.  Superin- 
tendent, G.  Wittick,  Big.gar. 

Toronto,  Ont. 

The  follf)wing  contracts  havt'  been 
awarded  in  connection  with  the  erection 
of  a  $15,000  bank  by  R,  Robertson  & 
Sons.  Ltd.,  Confederation  Life  Bldg..  for 
the  Bank  of  British  North  .\nierica,  care 
of  architects,  Sheiihard  &■  Colvin,  ICxcel- 


sior  Life  Bldg.: — Carpentry,  Smith  & 
'Mcllroy.  208  Close  .\ve.;  plumbing  and 
heating,  Sheppard  &  Abbott,  78  Harbord 
St.;  plastering,  T.  Gander  &  Son,  251 
Gladstone  Ave.;  painting,  J.  McCausland 
&  Son,  11  Nelson  St.;  wiring,  G.  J. 
Beattie,  73  Victoria  St.;  roofing  and  gal- 
vanized iron,  Geo.  M.  Bryan,  503  Yongc 
Street. 

The  followin.g  contracts,  have  been 
awarded  in  connection  with  the  erection 
of  a  $200,000  office  building  for  the  To- 
ronto Harbor  Commission: — Plumbing 
and  heatin.g,  A.  Welch  &  Son,  304  Queen 
W.;  roofing,  D.  M.  Rowe  &  Co.,  30  At; 
kin  Ave.:  metal  sash.  Ti'ussed  Concrete 
Steel  t  o,  of  Canada,  23  Jordan  St.; 
plastci  iiiL;.  R.  C.  Dancy.  153  Spadina 
/Vve.;  wirin.g.  E.  F.  W.  Salisbury,  49  Wel- 
lington W.;  iron  stairs,  metal  doors,  etc., 
Canadian  (Ornamental  Iron  Co..  Ltd.;  88 
River  St.;  sprinkler  system,  W.  J.  Mc- 
Guire  Ltd..  91  Jarvis  .St.;  elevator,  Otis 
Fensom  Co.,  Ltd..  50  Bay  St.;  vaults,  J. 
&  J.  Taylor.  145  Front  E. 

The  Dickie  (/onstruction  Co..  Ryrie 
Bld.g.,  have  the  general  contract  for  $50,- 
000  brick  storage  building  for  Canadian 
Aeroplanes  Ltd.,  Dufferin  St.  and  Lappin 
Ave. 

The  Don  Valley  Brick  Works,  Domin- 
ion Bank  Bldg.,  and  the  Milton  Pressed 
Brick  Co.,  Ltd.,  50  Adelaide  St.  W.,  have 
the  brick  contracts  and  T.  H.  Hancock, 
l.'i72  Bloor  West,  the  lumber  contract  for 
the  $250,000  theatre  at  Victoria  and  Rich- 
mond Sts.  for  the  Temple  Theatre  Cor- 
poration, Ltd. 

The  Raymond  Construction  Co..  Lums- 
den  Bld.g,,  have  the  masonry  and  rein- 
forced concrete  contracts  for  $60,000  re- 
inforced concrete  and  brick  warehouse 
for  H.  Rotenburg,  77  Spadina  Road. 

E.  J.  Curry,  57  Queen"  W.,  has  the 
ulasterin.g.  and  Goldhlirg  and  Jagmin. 
Detroit.  Mich.,  has  the  painting  contract 
for  the  $300,000  theatre  to  be  erected  for 
the  Princess  Theatre,  Detroit,  Alich. 

Welland,  Ont. 

LTpper  &  Muckler,  173  Welland  Street, 
have  the  electrical  work  in  connection 
with  conversion  of  building  into  a  the- 
atre at  a  cost  of  $11,000  for  Toyne  & 
Whalley. 

Winnipeg,  Man. 

E.  A.  Johnston.  395  Stradbrooke  St.. 
has  .general  contract  for  $35,000  improve- 
ments to  abattoir  plant  owned  by  Gal- 
lagher. Holman  &  La  France,  Logan 
Ave.  W. 


Residences 

Byron.  Ont. 

Tenders  bein.g  received  by  the  archi- 
tect, W.  G.  Murray.  Dominion  Savings 
r.uildin.g.  London,  for  erection  of  $:!,0(I0 
col)blestonc  and  frame  bun.gaIow  for 
Geor.ge  Peters,  169  Dundas  St..  London. 

Chatham,  Ont. 

Plans  bein.g  prepared  for  brick  resi- 
dence to  be  erected  hv  S.  Stevens,  care 
of  architects.  Adams  &  .\dams.  Market 
Ciiambers. 

Tenders  received  bv  the  architect.  .Ad- 
ams &  .Adams.  Market  t  hanibers.  until 
May  5  for  erection  of  $6,000  stucco  and 
shingle  residence  for  S.  Stevens. 

Devizes,  Ont. 

john  Ilartwick,  R.K.  \'o.  1,  Thormhile, 
excavating  for  $:;.500  lirick  residence 
wdiicli  he  will  erect. 


Tenders  and  For  Sale  Department 


To  Contractors  and  Others 


\i  till:,  „,  ^  .  Ill  a  position  lo  fill  uisli  onlcis 
lur  i.ilini:  linibn  liom  our  slock  supply  at  I'o'^' 
>ci.  noun  ol  ^Ullbu■y. 

KASTERN  LAN  MS  DKl'ARTMEN  1 . 
T  N  R  .  TORONTO.  T  1!» 


TENDERS 


,,     ,,  : ,  ,   I.,  ilii-  uMilcrsiKni-il.  will  lie 

mrncl  up  ti>  i  o'clock  p.m..  on  Wednesday  the 
30th  ,Uv  of  May  next  (1917).  to  Sa.i.l   ISlast  or 
,1111  with  two  C0.1IS  of  suilalilc  paiiit, 
,(  ,  Hire  spanning  the  River  St.  Francis, 

I,,.,  ,  1  own  of  Richmond  and  the  N'illagc 

,.t  Mciliuurnc.  known  as  the  '■Mackenzie 
llM.ltfc" 

\..  lender  nccessanly  accepted. 
I'..!    further    information    apply  to 

K    F.  CLEVELAND, 

Secretary  Treasurer, 
f.  RIchiiUMiil.  <Juc. 


Tenders  for  School 


Sc.ilt.ll.  liiilk,  lenders,  will  be  received  until 
May  16.  1917,  for  the  erection  of  a  nine  rooiiied 
»  idlfRiate  Institute  in  the  town  of  Trenton,  Out. 

I'lans  and  specifications  may  be  seen  at  the 
.\rchitcct's  office,  or  at  the  office  of  C.  W.  Say- 
lor.  Chairman  of  Committee.  Trenton.  The  build- 
inft  must  he  completed  by  December  24,  1017. 

The  lowest  fender  not  necessarily  accepted. 

Ml  information,  tender  forms,  etc.,  may  be  had 
•   I  he  office  of  S.  B.  CoOn  &  Son,  Architects, 
Kxcclsior   Life  Bldg.,  Toronto  Street,  Toronto. 
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Steel  Rails  and  Other  Rail- 
way Material  For  Sale 
by  Tender 

-   ,1.1.1;  c-^ed   to  the   undersigned    will  be 
ro  ciicil  up  to  and  including  Saturday,  May  12th. 
1917    •■      t^e   material,   plant   and'  e<|uipiTicnt  of 
West     Shore     Railway  between 
Kincardine, 
■il   is   practically  all   on   the  right- 
i'i  w^y  and  consists  approximately  of: — 

Six   r,-^'"         steel   bridge   girders   for   bridges  of 

TO  ft.  spans. 
'JA-  ■  ice  posts,  f<  ft. 

71'  -f  spikes  (about  '.',24  lbs.  to  bo.\i. 

I.-.'.  i.',\e>  of  bolts   (about  125  lbs.   to  box) 
\    li'ze  r|uantity  of  fish-plates. 

.  •  ■     three  fJat  cars,  scrapers,  etc.,  used 
iction  work, 
square  timber  from  8  ft.-  to  24  ft. 

et  of  2-inch  hardwood  plank. 
.9  of  70  lb.  steel  rails. 

.\i>ove  IS  ail  in  stock  yards  or  along  right-of- 

•     -•'«rn  miles  of  track  of  70  lb.  rails,  bolts, 
res.  ties,  bridges,  etc.,  laid  complete, 
and  plaiit  may  be  inspected  at  any 
■ng  right-of-way. 

received   for  outfit   en  bloc 
■  it. 

■  :   any  tender  not  necessarily  ar- 
-  particulars  apply  to 

.Signed)  THOMAS  STOTITERS, 

Trustee. 
Uungannon,  Ont. 


VILLAGE  OF  MERRITTON 


Tenders  for  Sewers 


.Scaled  tciidevs,  addressed  to  Richard  Clark, 
.Municipal  Clerk.  Merrittoii,  Ontario,  will  be  re- 
ceived uji  lo  rj  o'clock  noon  of  Monday,  the  14th 
day  of  May,  1917,  for  the  coustructinn  "f  'iT.')  feel 
uf  l.'i  iiuli,  l,2ti."i  feel  of  1'2  incli  and  11,270  feet 
of  10  inch  sewers.  IMans  and  speiilicalions  may 
be  seen  and  forms  of  tender  oblaincd  a!  the 
office  of  F.  N.  Kutlierford,  Municipal  JCngineer, 
24  Queen  Street,  .St.  Catharines. 

The  lowest  or  any  temler  not  necessarily 
accepted.  IS-P.) 


For  Sale 


Portable  Crusher 


1    t'liniax  all  steel  jaw  crusher,  complete  with 
elevator,  screens  and  storage  bins,  all  mounted  on 
wheels.     Jaw  ojiening  9  in.  .n  15  in. 
,   1  —  r.eonard    Automatic    -Steam    Engine,  about 
.■:.-|   1 1.1". 

.Ml  the  above  ready  for  immediate  use. 

LOOMIS  DAKIN,  LIMITED, 
l^-lll  Sherbrooke,  Que. 


Stone  Cutting  Machinery 
and  Plant  For  Sale 


Diamond  Saw. 
Gang  Saws. 

Derricks  and  Plant. 

Apply, 

HOLMES,  1113  YONGE  STREET 
TORONTO,  ONT. 
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For  Sale,  en  bloc 


Factory  equipped  to  turn  out  large  quantities  of 
C^oncrete  Sewer  Pipe,  Hollow  Blocks,  Bricks, 
Cornices,  Friezes,  Ornamental  Blocks,  Vases, 
Floor,  Roof,  and  (Ornamental  Tiles.  Wharf  equip- 
ped with  Electric  Crane  and  lights,  and  a  siiort 
tramway  with  branches  through  factory  and  yard. 
The  Plant  cost  $70,000;  will  be  sold  cheap,  in- 
cluding large  stock  of  aggregates  and  colors. 

The  I'lant  includes  two  jiatent  automatic  pipe 
machines,  one  for  pipe  15  in.  to  42  in.  in  diam- 
eter, lengths  41  inches;  and  one  for  pipe  4  in. 
to  12  in.  in  diameter,  lengths  40  in.;  two  men  on 
each  machine  and  a  mixer  can  turn  out  100  to 
200  lengths  every  ten  hours,  according  to  the  sizes. 

Over  11,000  feet  well  matured  sewer  pipe  in 
stock,  dimensions  as  above,  will  be  sold  in  lots 
to  suit  purchasers. 

For  particulars  apply   to — 

S.  C.  FOWLER,  Liquidator, 

No.  70  St.  Paul  Street, 
IfJ  t  f  Quebec,  Que. 


WANTED  PARTNER  to  take  half  interest  in 
a  Drainage  Dredge.  Runner  prefeiTcd.  Apply 
Bo.x  44,  I'ort  Colbonie,  Ont.  17-18 


POSITION  WANTED 


MECHANICAL  AND  PRODUCTION  ENGI- 
NEER Hitli  si.xtcen  years'  shop,  designing,  erec- 
liiiii  sales   experience   handling  heavy  mach- 

inei  y  and  i iidust ri.il  lnnMinj;s,  is  open  for  eirgage- 
meni  as  iiroiluction  or  sales  engineer.  Box  570, 
Contract  Record,  Toronto,  Ont.  IS-IO 


POSITIONS  VACANT 


V/ANTED— ARCHITECT,  DRAFTSMAN  CP 
ENGINEER  who  understands  building  specifica- 
tinns  to  call  on  manufacturers.  Splendid  per- 
manent  position.  Bo.\  5G-t,  Contract  Record,  To- 
ronto,   Out.  17-17 


Moving  Troops  by  Automobiles 

The  capacity  of  any  road  for  moving 
troops  by  automobiles  may  be  computed 
about  as  follows:  On  roads  paved  over 
a  width  of  16  ft.,  two  machines  can  travel 
abreast  and,  allowing  250  per  mile  for 
such  a  road,  would  deliver  7,000  men  per 
hour  where  wanted;  that  is,  about  3,500 
men  per  hour  for  each  8-ft.  width  of 
paved  surface,  the  automobiles  traveling 
20  miles  per  hour. 


Concrete  Vessels  Built  in  Norway 

A  recent  letter  from  the  American  con- 
sul-general at  Christiania  describes  the 
application  of  reinforced  concrete  at  a 
plant  in  Moss,  Norway,  to  the  construc- 
tion of  vessels  of  relatively  large  dis- 
placement— up  to  3,000  tons.  The  fol- 
lowing quotations  from  this  letter  indi- 
cate the  extent  of  the  new  development 
in  the  concrete  field  in  Norway: 

"The  inventor  of  this  new  style  of  ves- 
sel is  said  to  be  M.  Nicolai  Fougner.  an 
gineer,  who  claims  to  be  able  to  con- 
struct a  ship  of  any  size  demanded.  He 
is  now  building  a  lighter  for  a  mining 
company  at  Sydvaranger  for  the  oversea 
export  of  iron  ore  and  the  import  of 
coal.  The  vessel,  having  a  displacement 
of  3.000  tons,  is  to  be  ready  before  the 
end  of  the  current  year.  It  is  stated  that 
these  concrete  ships  can  be'sailed  or  en- 
gined  like  other  vessels,  and  experts  con- 
sider that  a  new  epOch  in  shipbuilding 
has  arrived. 

"The  ship,  which  arrived  in  Christiania 
last  month,  resembles  a  large  barge,  and 
is  constructed  entirely  of  concrete  with 
the  exception  of  the  rilis,  which  are  of 
steel.  This  new  method  of  constructing 
ships  has  attracted  much  attention.  The 
Swedish  Minister  of  Marine,  M.  Bros- 
trom,  one  of  Sweden's  largest  ship-own- 
ers, immediately  ordered  a  lighter  of 
some  tliousand  tons  displacement,  and 
he  was  present  when  the  craft  was 
launched  at  Moss.  He  was  accompanied 
by  four  experts,  all  of  whom  expressed 
much  satisfaction  at  the  result. 

"Two  other  lighters  are  now  on  the 
stocks,  and  a  large  slip  for  a  4.000-ton 
craft  is  nearly  completed. _  More  than 
200  men  are  now  working'  in  the  new 
yards,  and  five  lighters  have  been  con- 
tracted for  in  addition  to  the  one  com- 
pleted and  the  two  on  the  slips." 
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Exeter,  Ont. 

Thomas  Kestlc,  .Vnclrow  Street,  con- 
templates residence. 

Halifax.  N.S. 

Herbert  lieuree,  105  Maynaril  Street. 
l)lans  $:!,()()()  frame  residence. 

The  Eastern  hucstment  Corporation, 
Crag-g  Building,  plan  $ti.n(ii)  franu-  resi- 
dence, and  will  do  all  trades  excc])t  elec- 
trical work,  plumbing,  and  lieatmg.  I're- 
sident,  Elmore  E.  Silliker. 

Morris  A.  Hilchey,  (i'.i  Allen  St.,  has 
the  general  contract  for  ^(i.ooo  trame 
apartment  house  for  A.  M.  liank,  17 
Lawrence  St. 

Peter  Kelly,  10  Williams  St.,  plans 
$.5,000  frame  residence. 

S.  P.  Dumares(|,  St.  J'aul  UuihHng,  is 
preparing  plans  and  tenders  will  be 
called  shortly  for  an  addition  to  a  resi- 
dence owned  by  Dr.  S.  V.  MacLennan, 
141)  South  Park  St, 

Eastern  ln\estment  L'orporation.  Cragg 
liuildiiig.  i>laii  -l^d.OOO  irame  rc^idencL , 
and  will  all  trades  e-\ce|it  electrical 
work,  pliiniliing,  and  beating. 

Hannah  Stroud,  10  South  Clifton  St., 
plans  .$."),()()()  frame  residence.  Tenders 
to  be  called  shortly. 

Hamilton,  Ont. 

I.  M.  Honevford,  10  Kensington  Ave., 
plans  two  brick  residences,  costing  .i;4,0UO. 
Owner  will  let  trades. 

Hepworth,  Ont. 

Mrs.  Rev.  Campbell  has  purchased  a 
site,  on  which  she  intends  to  erect  a 
$:i,000  residence. 

Lake  Megantic,  Que. 

D.  Lamontagne  has  imrchased  a  site, 
on  which  he  plans  to  erect  a  residence. 

E.  Berube  has  purchased  a  site,  on 
which  he  plans  to  erect  a  residence. 

London,  Ont. 

Tenders  received  by  the  architect,  VV. 
G.  Murray,  Dominion  Savings  Building, 
until  May  7  for  erection  of  $7,000  lime- 
stone and  pressed  brick  residence  for  E. 
Parnell,  care  I'arnell  Bread  Con)i)any. 

Mitchell,  Ont. 

David  Etty  is  excavating  for  $3, 500 
brick  residence. 

Montreal,  Que. 

L.  llanielin,  1077  Mount  Royal  Ave., 
is  general  contractor  for  two  residences, 
L-osting  $8,000,  for  Joseph  Ethier,  lo;:; 
Mount  Rf)yal  Ave.,  and  is  in  the  market 
for  80,000  plastic  bricks,  liOO  bags  of  ce- 
ment, and  one  In  it  water  furnace.  No.  (i 
or  No.  7. 

North  Hatley,  Que. 

James  Drew  lias  ijurcliased  a  site,  on 
which  he  plans  to  erect  a  $:!,000  residence. 

Ottawa,  Ont. 

riaiis  and  s])ecirications  with  the  archi- 
tect, VV.  E.  Nofifke,  Central  Ciiambers, 
who  will  receive  tenders  until  May  5  for 
$10,000  brick  residence  for  1).  R.  Street, 
:!27  Somerset  St.  ' 

Plans  and  specifications  with  the  own- 
er, M.  Turner,  110  Elora  St.,  who  will 
receive  tenders  until  Mav  10  for  altera- 
tion of  residence,  costing  $(),oilO. 

J.  T.  Rowan,  162  l">iel  St.,  i)lans  $:!,500 
addition  to  his  residence,  and  will  do  all 
wf)rk. 

Haxid  .\rl)uckle,  US  Ciwynn  Axenue, 
l)lans  $5,500  brick  veneer  residence. 


Port  Colborne,  Ont. 

C.  M.  Borter,  Main  St.,  Niagara  Falls 
Siiuth.  is  preparing  plans  for  a  $5,(10(1 
lirick  veneer  residence  for  Miss  Milligaii. 

Port  Dover,  Ont. 

'S.  R.  Maneer  plans  erectimi  of  two 
residences,  costing  $5,ooo,  this  Mimmer. 

Quebec,  Que. 

Tenders  lieing  called  for  erection  of  a 
$15,000  concrete  block  residence  for  Dr. 
M.  J.  Mooney,  care  of  architect,  A.  G. 
Norworthy,  58  Palace  Hill,  Quebec. 

East  &  Masson,  63  St.  Naziare  St., 
plan  $S,000  brick  residence.  <  )wners  will 
carry  nut  foundations  and  car|)entry  and 
let  lialance  of  work. 

Jac(|ues  Savard,  218  Richelieu  .St.,  plans 
$6,000  frame  an<l  lirick  residence,  and  will 
carry  out  the  masnnry  and  carpeiilry. 

St.  John,  N.B. 

Ed.  Bates,  Duke  St.,  general  contractor 
for  $6,000  brick  garage  for  P.  W.  Thom- 
son, 20()  Germain  St.,  is  in  the  market  for 
4.000  buff  brick  and  eight  S(|uares  of 
|)itcb  and  gravel  roofing,  and  will  carry 
out  the  carpentry  and  roofing.  Cnvner 
is  in  the  market  for  one  gasoline  l.mk, 
:;00  .gallons. 

Stratford,  Ont. 

M.  .Schol'tzham,  Ontario  Street,  plans 
two  $4,400  stock  and  pressed  brick  resi- 
dences and  will  carry  out  the  masonry, 
carpentry  and  roofing. 

Toronto,  Ont. 

Jas.  Thomson,  43  \'ictoria  Street,  has 
drawn  plans  for  an  $8.5(i()  stone  and  brick 
residence  for  Geo.  Webli,  448  Summer- 
hill  Gardens. 

Tenders  are  being  received  for  all 
trades  for  the  erection  of  apartments 
costing  $17,500,  for  Mrs.  E.  D.  Y.  Cohen, 
26  Avoca  Ave.  Architects,  Langley  & 
Howard,  112  King  W. 

S.  C.  Germain,  825  Carlaw  Ave.,  exca- 
vating for  two  pairs  of  brick  residences, 
costing  $6,000,  which  he  will  erc-t. 

George  Drury,  90  Dawes  Road,  exca- 
vating for  two  brick  residences,  to  cost 
$5,000,  which  he  will  erect. 

J.  v..  Carlyle,  114  Evelyn  Crescor.t,  ex- 
cavating for  $3,250  brick  residence.  Ciwn- 
er  lets  smaller  trades. 

Mrs.  B.  Hannah,  589  Sherbouriie  St.. 
plans  $4,200  brick  residence. 

Tenders  wanted  for  wiring,  lathing, 
and  drains  for  a  pair  of  residences  for  E. 
Sprague,  113  Arundel  Ave.,  costing  $4,000. 

Tenders  wanted  for  plumbing  and  brick 
work  for  a  pair  of  brick  residences  to  be 
erected  by  Padfield  Brothers,  25  Hunter 
St.,  at  a  cost  of  $3,600. 

H.  Pickering,  4:!  Meagher  Ave.,  exca- 
vating for  a  pair  of  Ijrick  residences 
which  he  will  erect. 

Oborn  &  Ellis,  32  College  St.,  have 
])rei>ared  plans  for  $3,500  brick  residence 
to  be  erected  by  J.  Shier,  61  Standish 
.\\eniie. 

1*".  A.  McCabe,  142  Edna  Ave.,  excavat- 
ing for  residence  and  garage,  costing  to 
$4,200.  Owner  buys  brick  and  lumber 
and  lets  smaller  trades. 

Tenders  now  bein.g  received  by  the  ar- 
chitect, A.  J,  Stringer,  53  McLean  .\ve., 
for  erection  of  a  $12,000  stone  and  brick 
residence  and  garage  for  IT.  Mehr,  28 
Leuty  Avenue. 

Cox  &  Cumniings,  Canada  Life  lUiild- 
ing,  excavating  for  two  $5,000  brick  resi- 
dences.    Owner  buvs  brick  and  hiiiiber, 


also  does  painting  and  plastering  and  lets 
]>luml)ing,  heating,  and  wiring. 

Dr,  G.  McK.  Sutherland,  ()09  Spadina 
.\\eiiue.  plans  a  pair  of  brick  residences, 
costing  $4,200.  Work  to  be  done  under 
suijer\ision  of  Mr.  Heritage,  45  King  St. 
West. 

Tenders  for  the  erection  of  two  brick 
roidences  are  now  Ijeing  received  by  the 
architect,  J.  VV,  Siddall,  350  Confedera- 
tion Life  I'luibling. 

Dr,  V\  ,  S.  Grinishaw,  463  Avenue  Rd.. 
excavating  for  four  $3,000  brick  resi- 
dences. Owner  buys  brick,  lumber,  etc., 
and  lets  phimliing,  heating,  and  wiring. 

H.  .Vddison  Johnston,  63  Normandy 
Biiule\ard,  excavating  for  .$3,000  brick 
residence,  (Jwner  buys  brick  and  lumber 
aiid  lets  smaller  trades. 

Wellburn,  Ont. 

Plans  being  prepared  for  $3,500  brick 
liouse  for  John  Haves,  R.R.  No.  (i,  l.?elton. 

Winnipeg,  Man. 

,V  $35,000  apartment  1)1. :ck  will  lie 
erected  day  labnr.  under  .su])er \  i sii m 
of  Caiit.  VV.  Smith,  McArtluir  lluibling. 
for  the  Gaspe  Apartments, 

Woodstock,  Ont. 

VV.  J.  Parker,  119  Delatre  St.,  plans 
$3,000  brick  residence,  and  will  let  all 
trades. 

CONTRACTS  AWARDED 

Cap  de  la  Madeleine,  Que. 

-\lfred  Brasseau  has  general  contract 
for  $4,000  brick  residence  and  store  for 
Francois  Gilbert.  General  conliaclor  de- 
sires price  on  316  square  feet  of  window 
glass. 

Halifax,  N.S. 

G.  Cox,  Cherry  St.,  has  the  general 
contract  for  frame  Hats,  costing  $4,500, 
for  Richard  Holland,  Chebacts  Head. 

Gordon  Langille,  298  Oxford  St.,  has 
the  general  contract  for  a  $3,000  frame 
residerk:e  for  George  A.  Cox,  Louisburg 
Street. 

Thomson  &  Theakston,  Mollis  Street, 
have  the  general  contract  for  repairs, 
costin.g  $3,500,  to  residence  owned  by 
John  Snow,  Seymour  Street. 

Hamilton,  Ont. 

E.  A.  Seymour,  21  Cedar  .Ave.,  has  the 
general  contract  and  will  carry  out  the 
masonry,  carpentry  and  roofing  for  two 
$3,500  brick  residences  for  Mrs.  S.  Nel- 
son, 17  Barnsdale  .Vve.  S.  General  con- 
tractor will  let  all  other  trades. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $3,500  brick  residence  for  Geo.  E. 
Goodale,  98  Aikman  Ave.: — General  con- 
tract, Myles  Carver,  67  Aikman  Ave.; 
carpentry  and  roofing,  (General  Contrac- 
tor; masonry  and  steel,  C.  Kidd,  152  Bur- 
ris  St.;  electrical  work,  J.  Dynes,  20 
Avonalon  Place;  plumbing,  J.  Luxon,  00 
Leeming  St.;  heating,  J.  Radigan  &  Co., 
Ferguson  Ave.  S.;  plastering,  G.  Wig- 
gins, 161  Easthorne  Ave. 

The  following  contracls  have  been 
awarded  in  connection  with  the  erection 
of  a  $3,000  brick  residence  for  Morris 
Brothers,  188  Herkimer  Street;  General 
contract,  Scott  Brothers,  501  Wilson  St.; 
carpentry  and  rooling,  general  contrac- 
tor; masonry  and  steel;  J.  Lawreson, 
Mountain  ■  Toil ;  heating,  John  Radigan, 
l'\'rguson  Ave.  S. 

J.   Mercer,    llolden    Apariments,  Bar- 


t  ■« 

ton  E,.  has  the  Konerul  cuntraoi.  ami  will 
.irrs   oui  ihr  luaxonry,  cariu'iitry,  ami 
lor  ailtlilioii  ami  alterations,  cosi- 
ne  V  ..(MMi.  io  n-sidfiKo  lor  Cioorjic  K. 
lln,tol,  7;:-;:,  Mo\'al»  N. 

Till-  I'ollowini'  contracts  have  been 
awarilcti  in  connection  with  the  erection 
oi  a  5J.0OO  hricW  resitlenee  for  I.  Mc- 
\incn.  Ancustcr  I'.O..  General  Q.mlract, 
K.  McDtmaltl.  -M5  Prospect;  carpentry 
ami  roohnK,  general  contractor;  masonry. 
Leemin«ti»n  &  White.  HO  kf.sslyn  Ave.: 
l.himliinK.  A-  K-  l-leclur.  -'71  I'rospecl 
Ave.;  plastering.  Hill  I'.rothers,  :!()7  Km- 
eraUl  St.  N. 

|<ihn  K.  Kiihllc.  FcrRU.son  .\veiuie  \.. 
has  the  tin  contract  ami  Kent  Ciarvin.  ;.'2 
t  athcrinc  N.,  the  tilint;  for  $f..(i(iO  iu  ick 
rcMtlence  for  Oonahlson  iS:  ralUTsoii, 
Itay  St.  S. 
The  foIh»winjf  contract  have  heen 
awariled  in  c^'iinection  with  the  erection 
oi  two  *2..'ttM)  hrick  resitlences  for  .1. 
»  oxon.  care  oi  ijeneral  contractor.  II. 
Mihireth.  Ill)  Ontario  .\ve.;  masonry, 
William  Smith.  1-^2  Dunsimire  Kcl.: 
phimlnnif.  A.  Iteare.  W  entworlh  .Si.  S  ; 
phkSterinK.  Passmore.  "i:;!)  W  ellinfilon 
S.  (leneral  contractor,  will  let  oiiur 
iraiks. 

The  following  contracts  luivc  hien 
awardeil  in  connection  with  the  crcclioii 
of  a  $.">.itOO  hrick-  residence  for  I.  d. 
Thomson,  tt  Uavenscliflfe  .\ve..  Masonry 
and  steel.  Ishister  lirothers.  142  Enicr- 
ahl  S.:  carpentry  and  roolin.tf.  Donaldson 
heatinii.  .\.  .Mckenzie.  Hi4  Wentworlh 
&  I'atterson.  229  Bay  S.;  plumbing  and 
St.:  tdasterinu.  llannaford  IJrolhers,  2:J3 
Kobinson:  tin.  John  E.  Riddle,  h'erguson 
.\vc.  N.;  tiling.  Kent,  Garvis  &  Co.,  I-td., 
'.'2  (  athariiu-  St.  X. 

London.  Ont. 

Tbe  lollowinii  c<)iiiract.>  have  been 
avvarded  in  connection  with  the  erection 
of  a  ?r>.noo  brick  residence  for  bred  Hen- 
derson, care  of  Robinson  Little  Com- 
pany: Masonry.  S.  I-oxworthy.  610  Wa- 
terloo St.;  rooting.  John  Whittaker,  551 
King  St.;  electrical  work.  People's  Elec- 
tric Company.  Dundas  St.;  plaster- 
ing. John  Fcnn,  7.52  William  St.;  paint- 
ing. George  Howe,  47"  .Adelaide  St. 

G.  Roberts.  45  Briscoe  St..  has  the 
general  contract  for  two  sri.OOO  frame 
residences  for  Mrs.  .\.  Roberts.  46  l>ris- 
coe  St. 

Montreal,  Que. 

l-rancois  Dufresne.  252  Principal  St.. 
St.  I^urent.  has  general  contract  for 
$2:^.000  nuns'  residence  for  Rodes  Soeurs 
Notre  Dame.  1010  Sherbrooke  W^ 

Jean  Denteneer.  244  Sherbrooke  St. 
W..  has  the  general  contract  for  $0,000 
brick  residence  for  Eugene  Sauvagcau, 
i!*H  Sherbrooke  St.  E. 

Niagara  Falls.  Ont. 

'[he  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $.'{.000  frame  residence  for  D.  Mid- 
dleton.  102  Simcoe  St..  General  contract, 
T.  Gras.sie.  117  McRae  St.;  masonry, 
steel,  carpentry,  and  roofing,  general 
contractor;  electrical  work.  Niagara 
Electsic  Company.  Victoria  Ave.;  plumb- 
ing and  heating,  William  Crawford, 
Buckley  Ave. 

The  Carter  Electric  Company.  Erie 
.Avenue,  have  the  contract  for  electrical 
work  for  the  $3,000  residence  .for  H.  G. 
Scott,  40  McRae  St..  who  will  carry  out 
the  masonry,  steel,  carpentry,  roofing, 
plastering,  and  painting. 
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Ottawa.  Ont. 

riu'  following  Ci)iiH;uls  have  been 
aw;irded  in  coniu'ctioii  willi  llic  erection 
of  a  $5,000  brick  veiiicr  residence  for 
(Jeo.  P.  Cordiikes,  85  Nepean  St.: — Brick 
and  masonry,  .1.  Pallcrson,  Fulton  Ave: 
steel  and  carpentry,  (leiural  Contractor, 
David  Howard,  1T5  Stralhcona  Ave: 
roofing.  J.  D.  Sanderson.  5:i5  McLeod; 
electrical  work,  C.  H.  Bertshinger,  58 
Queen  St.;  i)luinbing,  J.  R.  McLennan, 
240  Bank  St.:  healing,  l^ease  Foundry 
C"o.,  Ltd.,  287  Lyon  St.;  plastering.  Thos. 
Patterson,  70  Roscdale  Ave.;  paiiiliiig, 
1.  ir.  I?aron,  420  Gladstone. 

Tile  following  contracts  have  l)cen 
avrarded  in  connection  with  tlie  $5,000 
residence  l)ein,g  erected  by  David  How- 
ard, 175  Slrathcona  .Ave.,  for  Mr.  (Irani, 
Powell  .\vc,: — Steel  and  carpentry.  Gen- 
eral t  (inlractor;  electrical  work,  E.  Tres- 
sider.  58  Fifth  Ave.;  plumbing  and  heal- 
in.g,  J.  R.  McLennan,  240  Bank  Street; 
]ila>lerin.g,  Thos.  Patterson,  70  Rosechile 
\ve.:  painting,  J.  H.  Baron,  240  (,la<l 
>loiie. 

I.  i*^  C.  Low,  :!5S  Lis.gar  .St.,  liavc  gen- 
eral contract  for  $:;,5()l)  hrick  residence 
for  !•■..  H.  Clayton. 

Quebec,  Que. 

I'll.    Paradis,  D'Aimiilion  St.,  lias 

the  ro(jlin.g,  eleclrieal  \\(irl<,  and  i)luiiib- 
ing  contract  for  $5,i)0(i  frame  and  lirick 
residence  for  A.  M.  t  liarland,  corner  De- 
li.gny  and  Si.  Olivier  Streets. 

1.  La  I'raiiee,  57  Claire  l'"ciiitainc,  lias 
the  electrical  work,  plunihing,  aiul  lieat- 
ing  contract  for  $7, ()()('  hrick  residence 
for  Gaud.  Gantin.  22  Lee  Si. 

Stratford,  Ont. 

The  ftdlowiiig  contracts  lia\e  been 
awarded  for  the  erection  of  a  $:;,10() 
brick  residence  for  Mr.  b'uller,  Norman 
St.:  General  contract,  M.  Schtozliam, 
Brunswick  St,;  masonry,  carin-ntry,  and 
roofing,  general  ei  m  t  racti  n- :  jdaslering, 
C.  Swatridge,  W.  Cinre  Si.:  lieatin.i;  and 
plumbin.g,  McDonald  &  Henry,  Ontario 
Street. 

The  following  contracts  have  lieen 
awarded  in  connection  willi  the  erection 
of  fi-ve  $7,500  brick  veneer  residences  for 
Ed.  Stone,  John  .St.,  whri  will  carry  ont 
the  carnentrv  and  rorjling:  Plasteriim,  C. 
Swatridge,  W.  .  Gore  St.;  painlins.  and 
heating,  William  Newman,  Trinity  Si.: 
plumbing.  McDermid  Bros.,  Brunswick 
Street. 

McDermid  Brothers,  Brunswick  St., 
have  the  heating  and  plumbing  contract 
for  two  l)rick  veneer  residences,  cnsting 
$4,500,  for  M.  Schlozham,  Brunswick  St., 
who  will  carry  out  the  masonry,  carpen- 
try and  rrjofing. 

Power  Plants,  Electricity  and 
Telephones 

Howard  Township,  Ont. 

Township  Council  plan  hydro  system. 
Clerk,  George  MacDonald,  Ridgctown. 

Renfrew,  Ont. 

Foundations  in  for  $20,000  stone  and 
brick  sub-station  for  the  Calabogie  Light 
&  Power  Co.  Work  by  day  labor  un- 
der supervision  of  All>ert  E.  Spooncr. 

Swift  Current.  Sask. 

'i'cnders  received  hv  tlie  Deputy  Min- 
ister, D,  C.  McNab.  2  Old  Eddy  Block, 
Regina,  until  May  17  for  erection  of  tele- 
phone exchange  building  ff>r  Dei)artment 
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of  Teleiihoncs,  T'rovineial  (iovernment, 
i\c,gina.  Plans  and  specilicalions  with 
Storey  &  Van  {''..umond,  lOlii  McCalliim 
1 1  ill  Block,  or  owner. 

Winnipeg,  Man. 

TendiMs  reeeixed  by  the  electrical  en- 
gineer until  May  15  for  $180, ()()()  addition 
to  power  plant  for  the  Electrical  Depart- 
ment, City  Council.  Plans  and  specifi- 
cations at  office  of  the  Electrical  Depart- 
ment.   Clerk,  C.  J.  Brown,  City  Hall. 

CONTRACTS  AWARDED 

Greenfield  Park,  Que. 

The  following  contracfs  have  been 
awarded  for  electric  light  system  for  the 
Municipal  Council:  Meters,  line  material 
and  constant  current  transformers. 
Northern  Electric  Conrpany,  Ltd.  212 
.Shearer  St.,  Montreal:  pole  type  trans- 
formers, Harland  Engineerin.g  Compan)'. 
10:.!  .St.  Antoine  St.,  MontreaL  brackets. 
Winter  Joyner,  Ltd.,  100  Wellington  St. 
W.,  Toronto:  pides,  Harris  Tie  and  Tim- 
ber Com])any,  lUittcrworth  Building,  Ot- 
lawa. 

Lennoxville,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  ,i)owcr  house  by  G.  B.  Mitchell,  10 
Cathcart  St,,  Montreal,  for  Bishops  Ci.d- 
le.ge  School:  Masonry,  reinforced  steel, 
l^lasterin.g  and  painting,  general  contrac- 
tor; carpentry,  William  Rutherford  & 
Sons  Company,  Ltd.,  425  Atwater  Ave., 
Montreal;  roofin.g,  McFarlane.  Douglass 
Company,  Ltd.,  :!4a  Dorchester  W., 
Montreal;  electrical  work,  Vincent  & 
Day  Electrical  Company,  ,351  L^nion  Ave- 
nue, Montreal;  plumbing  and  heating, 
Thomas  O'Connell,  ■  18!!  Ottawa  St., 
Montreal. 


Fires 

Belleville,  Ont. 

Massey  Hall,  containin.g  assembly  hall, 
lji|3e  or.gan,  etc.,  owned  by  the  Albert 
College.    Loss,  $50,000. 

Birchton,  Que. 

Tenement  owned  by  M.  Besson.  Loss, 
$:'.,0()0. 

Creighton  Mine,  Ont. 

Business  block  owned  by  Gustiana  Cc- 
chetto  &  Zettler,  Sudbury.  Loss  $10,000. 
will  rebuild  at  once. 

East  Angus,  Que. 

Residence  and  barn  owned  by  J.  Gil- 
bert.    Loss,  $4,000, 

Kingsville,  Ont. 

Car  barns  owned  by  the  Windsor,  Es- 
sex &  Lake  -Shore  Railway.  Loss  $150,- 
000. 

Long  Swamp,  Que. 

Sawmill  and  machinery  owned  by  Mac 
T^umber  Company.    Loss.  $12,000. 

Morinville,  Alta. 

t'ollcries  owned  by  the  Cardiff  Coller 
ies.    Loss,  $20,000. 

St.  Mary's,  Ont. 

Stone  crusher,  building  and  machinery 
owned  by  the  Bonis  Thames  Quarry. 
Loss,  $8,000. 

Sarnia,  Ont. 

Club  house  of  the  S;iriiia  Golf  Club. 
Loss,  $8,000. 

Toronto,  Ont. 

Machine  shop  owned  by  J.  In.glis  Com- 
pany, Ltd.,  14  Straclian  Ave.  Total  loss, 
$25,000, 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 

The  John  Inglis  Company^  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 
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Miscellaneous 

Almaville.  Que. 

riu-  ii'wn  C'ounci^  plan  in  piiri-liasc 
tin-  ci)uipiufiit,  cosiiiij;  $11). nun.  ScvTc- 
tiiry-ircasuriT,  J.  Ilrauniivr. 

Halifax.  N.S. 

I  111-  Neva  Sci'lia  I'ramwavs  and  Tnu- 
cr  Cuiupuiiy,  cDrni-r  Sackvillc  and  l]ar- 
rinKtDii  Streets,  plan  transmission 
lino.  KnKinvcr,  \\  .  !•'.  I'arn  ti,  lo  Lnwir 
Water  St. 

Peterboro,  Ont. 

liiiiUr>  rcifivitl  l)v  llu-  clerk.  J^.  i\. 
Arinstronn  until  4  oolmk.  May  111,  lor 
supply  oi  pump  and  host.-  truck  to  tlie 

lltV. 

TillsonbuFK.  Ont. 

Inwn  I'liuncil  plan  repairs  to  .yrand 
-tand.     I\i-t\i-    Mr  Smith. 

Torojito.  Ont. 

I'hv  L'anada  Mital  Company,  IVastr 
.\venuc.  are  in  the  market  for  one  C  le\  e- 
lanil  or  Lonji  &  Allsleater  heam  iundini; 
•  >r  strai.nhtenins  press. 

CONTRACTS  AWARDED 

Halifax,  N.S. 

.s.  llrMMklield.  Ltd..  C.ranville  St.. 

has  the  K'lMieral  contract  for  .$10. 000  con- 
crete vault  for  the  Mastern  Trust  Coni- 
any.  Prince  and  Mollis  .Streets. 

London,  Ont. 

John  Hayman  &  Sons,  r.i'Z  Wellington 
St..  has  the  ueneral  contract  for  $2.'). 000 
^talde  for  .Silverwoods  Ltd..  Bathurst  St. 

Woodstock,  Ont. 

The  contract  for  all  fencing  required 
for  the  year  by  the  Canadian  Pacific  Rail- 
way has  been  awarded  to  the  Standard 
Tube  &  Fence  Co..  Ltd.,  Drew  Street. 


Incorporated  Companies 

Gait.  Ont. 

The  I'erfect  Machine  COmpany,  Ltd.. 
capita!  $40,000,  to  manufacture  iron  work- 
ing tools,  .gray  iron  and  semi-steel  cast- 
ings. 

Listowel.  Ont. 

I'.  K.  Worsted  Spinning  Mills,  Ltd.. 
capital  .$.10,000,  to  build  and  operate  mills 
for  spinning  of  wool,  cotton,  etc. 

Morewood.  Ont. 

I  lie  Mcirewood  Milk  Company.  Lid., 
capital  $.'>.000.  to  manufacture  and  deal  in 
butter,  cheese,  and  milk  products. 

Port  Arthur.  Ont. 

McLaurin  Mining  Company,  capital 
1)00,  to  conduct  general  mining  opera- 
Port  Colborne.  Ont. 

riie  I'nrt  ( olborne  JUiilding  and  Ueal- 
ty  (  V.mpany,  Ltd..  capital  .'^40,000,  to  con- 
duct building  operations. 

Toronto.  Ont. 

■    •■  '  .  Kirkland  Mines.  Ltd.,  capital 
I.  to  carry  on  general  mining 

■.3. 

The  Factory  and  Warehouse  Construc- 
tion Company,  Ltd.,  capital  $40,000,  to 
carry  on  business  of  contractors,  build- 
ers, etc. 

Transcona.  Man. 

Tiu;  Transcona  Electric  Railway  made 
appli  ation  for  incorporation,  with 
$1,000,000  capital  stock,  to  build  line  in 
Transcona.   Springfield,   and    East  Kil- 

>!  •  -ir   •  f.r  '^f  Honiface. 


Trenton.  Ont. 

l-raiiklord  tanning  Coiii])any,  Ltd., 
capital  .$200,000.  to  eoiuiuct  general  busi- 
ness of  canners,  etc.,  ;iiid  dealers  iin  dairy 
products,  etc. 

Windsor.  Ont. 

The  Kesulencc  I'ark  Land  ( Oniijaiiy, 
Ltd.,  capital  $40.(100,  lo  erect  Ijiiiidiiigs 
and  deal  in  iuiildcrs'  siipi)lies. 


Late  News 

Hamilton,  Ont. 

Tenders  for  tlie  erection  of  three  olVicc 
buildings,  costing  $;.'00,()0(),  for  the  Cana- 
dian Westin.ghouse  Company,  Sanldrd 
.\.,  will  lie  received  by  the  arcliiUct^, 
I'rack  &  J'errine,  Lunisden  liuilding,  To- 
ronto, until  May  7. 

J.  Horn.  -.IM)  Ottawa  St.,  will  erect  a 
$('>.000  brick  liakes-hoi),  and  will  let  all 
trades  e.\cei)t  rooling. 

Ellison  &  Jones,  3:!  Senator  .\venue, 
will  erect  a  $4,000  brick  residence,  and 
v\ill  carry  out  the  carpentry  and  roofing 
and  let  all  other  trades. 

Jennings,  Alta. 

Tenders  received  by  the  rmard  of 
Trustees  until  May  14  for  llie  en  clion  of 
a  frame  school  for  tlie  ScIkkiI  lioard, 
District  >.'o.  i'lan^  and  s|K-cilica- 

lions  at  office  nf  the  secretar\--lreasurer, 
Herbert  Jennings. 

Listowel,  Ont. 

Tenders  received  until  May  7  for  con- 
struction of  7,000  yards  of  concrete  pave- 
ment for  the  town.  Clerk,  William 
I'.righf. 

Notre  Dame  de  Portneuf,  Que. 

Plans  and  specilicaticjns  with  the  sec- 
retary-treasurer, L.  V.  Ivichard,  who  will 
receive  tenders  until  4  p.m..  May  7,  lor 
construction  of  concrete  sidewalks  for 
the  Municipal  Council. 

Richmond,  Que. 

Tenders  received  by  the  secretary- 
treasurer.  E.  1".  Cleveland,  until  4  p.m., 
May  IJO,  tcj  .lanil-blast  or  scrape  and  paint 
the  steel  structure  of  liridge  o\er  the  St. 
I''rancis  R'wL-r  for  the  Municipal  Council. 

South  Norwich  Township,  Ont. 

'J'enders  hein.g  received  by  the  clerk, 
.\le,x.  Mcl'"arlain,  Dtterville,  until  May  7 
for  the  supply  and  construction  of  10, 900 
lineal  feet  of  tile  drain  for  the  Township 
Council.  Tile  to  be  delivered  at  Hawtry 
Station.  I'lans  and  specifications  witli 
the  clerk  and  engineer,  E.  J.  Cre,  \\'ood- 
stock. 

Toronto,  Ont. 

Purton  &  Chennelis.  15'S  Ellswortli 
.\venue.  will  erect  two  $:i, ()()()  brick  resi- 
dences. Owners  will  buy  brick  and  luiii- 
iier  and  let  smaller  trades. 

Trenton.  Ont. 

Tenders  cbjse  May  1')  for  the  erection 
of  a  $.")0,()00  high  school  for  the  School 
Board.  /\rchitects,  .S.  B.  Coon  &  Son, 
Rj-rie  Building.  'J'oronto. 

Uxbridge,  Ont. 

Plans  and  specifications  at  the  ofifice  of 
the  secretary,  T.  F.  Thompson,  who  will 
receive  tenders  until  May  14  for  the  erec- 
tion of  an  $8,000  addition  to  high  school 
for  the  School  Board. 

Woodstock.  Ont. 

Plans  and  sjiecilications  with  the  archi- 
tect, B.  Xeil.  Mary  Street,  who  will  re- 


ceive tenders  until  May  10  for  erection 
of  $4,000  brick  residence  for  W.  T.  Pep- 
l)er. 


Cost  of  Catchbasin  Cleaning 

The  average  cost  of  cleaning'  city  ba- 
sins, including  the  cost  of  labor  and  team 
haul,  for  llie  District  of  Columbia  dur- 
ing the  year  ended  June  30,  1910,  was 
$().2i)7  per  basin,  the  cost  per  ton  of  silt 
removed  being  $3.15.  For  suburban  ba- 
sins the  average  cost  of  cleaning  was 
$0..5().5  per  basin  and  $0,859  per  cubic 
yard  for  material  removed.  The  cost  of 
loading  the  material  on  scows,  water 
transportation,  unloading,  and  grading 
was  $0,925  per  ton.  A  total  of  10,914  cu; 
ft.  of  material  was  removed  from  sewers 
and  71,500  cu.  ft.  from  the  settling  cham- 
ber of  the  disposal  works,  while  804,86f> 
lbs.  of  screenings  was  removed  and  in- 
cinerated. These  figures  are  from  the 
annual  report  of  the  Engineer  Depart- 
ment. 


Motor-Driven  Vehicles 

Motor-driven  vehicles  are  to  be  sub- 
stituted for  horse-drawn  carts  and  wag- 
ons in  the  street-repair  and  ash  and  rub- 
bish-collection divisions  of  the  Cleve- 
land. Ohio,  street  department.  Council 
committees  have  voted  .$68,000  to  buy 
machines,  including  a  large  motor  truck 
for  garbage  collection  in  the  downtown 
section  and  two  for  hauling  garbage  from 
the  downtown  collection  station  to  the 
reduction  plant. 


THE 

Canadian  Surety  Co. 

furnishes  promptly 

FIDELITY  and  SURETY 


BONDS 

without  unnecessary  detail. 

PLATE  GLASS  INSURANCE 

BURGLARY  INSURANCE 

Head  Office,  26  Wellington  St.  E., 
TORONTO 

Write  or  telephone  for  rates. 
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Presert/es  Roads 
Prei/ents  Dust- 


The  above  illustration  shows  the  spraying  of  hot  "Tarvia  X." 
The  view  in  the  circle  is  the  finished  road.   1 1  is  durable  and  dustless. 


Have  You 

a  Good-Roads  Program? 


MOST  municipal  engineers  in  the 
large  centers  have  what  they 
call  a  "Road  Program";  that  is, 
the  plan  for  all  the  streets  and  road- 
ways within  their  jurisdiction  covering 
from  three  to  five  years  or  more  in  the 
future. 

In  the  smaller  cities  and  towns  such  a 
paving  program  is  occasionally  pre- 
pared by  outside  consulting  experts. 
They  come  in  and  make  scientific 
studies  of  the  traffic  on  various  streets 
—the  grades,  the  kind  of  materials  that 
are  available,  etc. 

Then  they  lay  out  a  complete  scheme 
calculated  to  keep  the  road  department 
working  for  many  years  ahead  to- 
wards a  well-defined  objective  of  a 
perfectly-paved  town. 
More  frequently,  however,  no  program 
is  followed  and  roads  arc  built  and 
maintained  by  rather  loose  and  costly 
methods. 

Every  town,  no  matter  how  small, 
ought  to  have  a  definite  road  program. 
Every  county  ought  also  to  have  one. 
Roads  should  not  be  built  in  a  patch- 
work, haphazard  fashion,  for  the  only 
result  of  such  a  policy  is  stretches  of 


good  roads  interspersed  with  slrclclu-s 
of  bad  roads. 

.\s  a  chain  is  no  stronger  llian  its 
weakest  link,  so  a  road  is  only  as  pass- 
able as  its  poorest  parts. 
Therefore,  alternating-  good  and  bad 
roads  are  a  costly  abomination  to  all 
who  travel  over  them  and  all  who  pay 
taxes  for  their  construction  and  main- 
tenance. 

Our  Service  Department  has  persuad- 
ed many  towns  to  work  out  a  syste- 
matic road  policy;  because  we  have 
been  able  to  demonstrate  that  great 
sums  of  money  can  be  saved  by  so 
doing. 

A  system  of  tarviated  macadam — thai 
is  ■  to  say,  macadam  that  has  been 
bonded  with  Tarvia  In  preserve  the 
surface  and  make  it  automobilc-jjroof 
— is  an  ahnost  indispensable  part  of 
every  Good-Roads  Program  today, 
'i'arvia  roads  are  not  only  low  in  their 
first  cost,  but  exceedingly  low  in  main- 
tenance cost. 

()nce  a  town  or  city  adopts  the  policx' 
of  building  Tarvia  roads  it  rarely  goes 
backward,  but  the  mileage  is  increased 
from  year  to  year. 


Kennedy  Road, 
Scarboro,  Tp., 
Ontario,  York  County  Highway  Board. 


The  result  of  such  a  policy  is  a  town 
where  the  roads  arc  dustless  and  clean, 
the  property  values  advancing,  the 
road  tax  low  and  the  taxpayers  en- 
thusiastic believers  in  and  boosters  of 
Tarvia. 

There  are  several  grades  of  Tarvia  and 
a  dozen  methods  of  using  the  product. 
We  should  be  glad  to  mail,  you  an  il- 
lustrated booklet  showing  Tarvia  roads 
all  over  the  Dximinion  that  are  giving 
the  maximum  of  service  and  satisfac- 
tion at  a  niininiuiu  cost. 


Special  Service 
Department 

'I'liis  company  has  a  corps  of  trained 
engineers  and  chemists  who  have  given 
years  uf  study  to  modern  road  problems. 

Tlic  advice  of  these  men  may  be  had 
liM    the  asking   by  any  one  interesteil. 

If  yon  will  write  to  the  nearest  office 
K'Hardiny  road  problems  and  condilioiis 
in  your  \  icinity,  the  matter  will  have 
prompi  attention. 


THE     PATERSON     MANUFACTURING     COMPANY,  LIMITED 

MONTREAL  TORONTO  WINNIPEG  VANCOUVER 

THE    C  A  R  R  IT  T  E  -  P  A  T  E  R  S  O  N     MANUFACTURING    CO.,     L  I  M  11  E  D 

ST.  JOHN,  N.B.  HALIFAX,  N.S. 


SYDNEY,  N.S. 
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Economy  in  Large  Capacity 
Deep  Well  Pumping 

A  UuKC  water  supply  tiom  tlccp 
wells  is  most  successfully  obtaiucil 
with  "Aniorican"  Deep  Well  Turbine 
t  entrifuKal  I'uiups.  l)ccausc  they  de- 
liver a  rcuiarkably  lar^c  iiuaiUity  of 
water  from  a  deep  drilled  well,  main- 
lain  liish  efficiencies  and  are  reliable 
in  operation. 
These  pumps  arc  made  in  styles  to 
deliver  water  at  the 
surface  or  in  com- 
b  i  n  a  t  i  o  n  with  a 
booster  centrifugal 
operating  on  the 
same  shaft  at  the 
surface,  to  produce 
a  pressure  in  the 
mains. 

Pumps  of  this  type 
operate  in  drill  holes 
12  inches  in  diam- 
eter and  larger,  and 
deliver  to  :i,000  gal- 
lons of  water  per 
min  ute. 

Catalos  1352  describes  them. 
Write  for  it. 

The  American  Well  Works 

G.neml  Office  and  Works:  AURORA,  ILL. 
CliicaKO  Office:    First  National  Bank  BuildinK 

Special  Canadian  Dealers 
K.  H.  Buchanan  &  Co.,  -  Montreal. 

Gorman,  Clancy  &  Grindley,  Ltd., 

Edmonton  and  Calfiary 
B.  C.  Equipment  Co.,       -      Vancouver,  B.C. 


Tenders 
Wanted 


should  be  advertised  for  in  the 
"Tenders  and  For  Sale  De- 
partment" of  the  Contract 
Record  and  Engineering 
Review.  This  paper  is  the 
"Tender  Ad."  medium  of 
Canada  and  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your  plans  for  any 
work  on  which  you  are  invit- 
ing bids,  in  our  offices  at 
Toronto,  Montreal, Winnipeg 
or  Vancouver. 

Contract  Record 

and  Engineering  Review 
Toronto  Ontario 


Standard 
Quality 

ALUM 

For  Filtration  Plants 

Use  our  standard  (|uality  Sulphate  of  Alu- 
mina for  licst  results  in  waterworks  filtration 
lilaiits.  L'liifonii  hi,t;h  (lualily  is  your  assur- 
ance of  satisfaction  and  safely  all  the  time, 
^'onr  ('it\'  l''illers  will  do  llicir  best  work  witli 
".Siandard  (Jualit.\"  .Mum.  f'rices,  samples, 
and  particulars  on  retiuest. 

Manufactured  by 

Harrison  Sons  &  Co.,  Inc.  Philadelphia 

AGENTS 

DILLONS  LIMITED 

275  St.  Paul  St.  -  MONTREAL 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
^  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisc* 


1  SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 

of  work. 

Send  us  your  blue  prints 
for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto   Montreal  Lin»«ted       Winnipeg  Calgary 


James  Thom.son,  President. 


J.  G.  Allen.  Vice-President. 


James  A.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 


CAST  IRON  P 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 
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One  Man 
Standing 

can-  ill  llu-  same  time — 
surface  as  nuich  concrete 
as  five  men  on  their  knees, 
and  do  it  better,  if  lie  uses 


ABRAM 
Long  Handled  Tools 

lluiidrols  of  linishcis  «lui  iisr  Ahiani  Tools  will  piovc  this  lo 
)o\i.     The  sccict  is  the  Aliram  Double  Action  Device. 

Wiile  today  (or  our  calalog  describing  this  exclusive  feature  and 
>1;.>'.\  ■i  i;  t'  c  Ab'^im  complete  line. 

ABRAM  CEMENT  TOOL  COMPANY 

WINDSOR,  ONT. 


46-48  Oueletle  Avenue 


J^y^JJ         New  and  Relaying 


Switches,  Turntables,  Etc. 


Carried  in  Stock 


Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


CONTRACTORS 
EVERYWHERE 

find  that  Brantford  Asphalt  Slates  are  the  most  durable 
and  satisfactory  roofing  material  in  existence  for  resi- 
dences, schools,  churches,  and  similar  buildings.  They  are 
uniform  in  size,  can  be  applied  by  inexperienced  workmen, 
and  make  a  smooth-lying,  distinctive-looking  roof. 

Brantford  Roofing 
and  Asphalt  Slates 

form  the  ideal  roofing  from  every  standpoint  of  low  cost, 
long  wear,  and  handsome  appearance.  The  base  is  long- 
'fibered  felt  —  soaked  through  and  through  with  pure 
Asphalt — the  mineral  fluid  that  has  successfully  withstood 
the  ravages  of  time  and  wear. 

Write  for  free  samples,  descriptive  booklet,  and  prices. 

Brantford  Roofing  Co.,  Limited 

Head  Office  and  Factory-  BRANTFORD,  Canada 

Branches—  9  Place  d'Youville,  Montreal,  Que. 

121  Richmond  St.  West 
Toronto.  Ont. 


rantford  Asplialt  Shitcs 
are  easy   to  apply. 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  teryice  i*  unexcelled  and  our  price*  right. 

Phone  or  writ*  us  for  Quotations  when  you  are  In  the  market 
Office -M  4515-M  4516      Retldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toront* 

C.  W.  Eatery,  Manager 


WOODEN  PIPE 


Wire  wound  wood  stave  pipe,  2  in.  to  24  in.  diameter.  Con 
linuous   wood   stave  pipe,   any   diameter  required. 

CANADIAN  PIPE  CO.,  LIMITED 

Established  1904  '    New  Factory  Erected  1910 

Kquipped  with  tlie  most  up-to-date  machinery.  Every 
machine  driven  by  a  separate  electric  motor.  Satisfaction 
Gua  ranteed. 

Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 
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TURNBULL 

Elevators 

For  every  service;  pas- 
senger, freight,  hand 
power,  dumb-waiters. 

Electric,  hydraulic  and 
belt  driven  for  any  capa- 
city, speed  or  travel  re- 
quired. 

The 

TURNBULL  ELEVATOR 

Manufacturing  Company 

TORONTO,  ONTARIO 

714  Drummand  Building  -:  MONTREAL 


Nova  Scotia  Steel  &  Coal  Company^  Ltd. 

Beg  To  Announce 

That  their  new  steam-hydrauHc  forge  shop  is  now  in  opera- 
tion, as  also  is  their  recently  installed  "Harmet"  fluid  com- 
pression-plant. 

These  improvements  bring     Scotia's"  equipment  abreast 
of  the  best  foreign  forges. 

They  are  accordingly  open  to  supply  forgings  of  all  shapes 
and  sizes.  Made  of  ordinary  or  fluid  compressed  open- 
hearth  steel,  and  satisfying  the  most  severe  specifications. 

For  Prices  and  Particulars  Apply  to 

Head  Office  -  -  New  Glasgow,  N.  S. 


I'  1 1  !■■  i  ( )  N  r  k  A I  I 


( '( )  !>:  1) 


ay 


1917 


F.  I.  E  V  A  T  E  D 


STEEL  TANKS 

HcmitphericBl  and  Segmental  Bottoms 

Manufactured  in  PitttburKh,  Pa. 
Erected  Anywheru 

Wf  have  special  designs  (or  Munici 
Railway  and  Industrial  service 
Calalottiic  No.  1.1  sent  upon  reiiucsl. 


ipal, 

Pittsburgh-Des  Moines  Steel  Co. 

Ni«  N'oik  (  itv,  I'J  l  liincli  Si. 

I'ittsl.iiiKli.   Ta..  !Mri  Cuny  HUlg 

CliicaKo.  111.-1275  First  National  llaiik  llMt; 

Hallas,  Texas.  Praetorian  KMg. 

San  Kranrisco,  Cal.,  Kiallo  lilile. 

Il.n.in.i,    Ciiha    V<'>    Nova    Scotia    llaiiU  Hide;. 

Des  Moines  Bridge  and  Iron  Co. 


1 1, \\.. 


-.1.  !i:;s  ruiii,-  sii 


COHESION  —  ADHESION 
DUCTILITY 

These  are  the  nature-formed 
properties  which  experience 
has  proved  are  retained  in- 
definitely by 


LAKE 
ASPHALT 


and  without  which  no  bi- 
tuminous pavement  can  live. 
The  "Asphalt  Primer"  and 
"It  is  Different"  explains 
why — write  for  your  copies 
today. 

The  Barber  Asphalt  Paving  Co. 

PHILADELPHIA,  PA. 


VANCOUVER  WOOD  PIPE 

f.  &  TANK  CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
.Manufacturers  ot  Wire-Wound  Wood  Pipe,  Continuous  Stave 

Pipe,  Tanks,  Silos,  Steam  Casing. 
Set  our  new  patented  Wood  Pipe  Coupling-Potitlvely  LEAK  PROOF. 
We  arc  the  oririnator*  of  the  BORED  OUT  Wood  Sleeve  Coupling. 
Write  for  Illustrated  Catalog-ue. 

850  Hastings  St.  W.      VANCOUVER,  B.C. 


Concrete  Bonding 
Lockers  for  Clothes 
Iron  Stairways 

Enquiries  solicited. 

CANADA   WIRE    &  IRON 
 GOODS  CO.,  Hamilton 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the   "Keith*'   Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        ^^jg  catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GRBIG,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  259-261  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  CLANCEY  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton,  Alta. 
Messrs.  ROBERT  HAMILTON  &  CO..  LTD.,  Bank  ot  Ottawa 
BIdg.,  Vancouver,  B.  C. 


National  Iron  Works 

LIMITED 

Head  Office,  Works  and  Docks-TORONTO 

CAST  IRON  PIPE 

Every  Size  for  Water,  Gas,  Culvert  or  Sewer, 
Carried  in  Stock  at 

MONTREAL  -  TORONTO  -   PORT  ARTHUR 

LAKE  OR  RAIL  SHIPMENTS 


May  :i,  191  r 


THE  CONTRACT  RECORD 


57 


The  Ideal 
Crane 
Trolley 
Northern 
"Type  E" 


CRANES 


MADE  IN 
CANADA 
OF  ALL  TYPES,  SIZES  AND  CAPACITIES 

Heavy  Cranes  and  Light  Cranes  for  Mill  Service,  Power 
Stations,  Foundries,  Stone  Trades— Grab  Bucket  Crane 


Northern  Crane  Works,  Limited, 


WALKERVILLE, 
ONTARIO 


Boving  Hydraulic  &  Engineering 
Company,  Limited 


LINDSAY, 


ONTARIO 


We  Manufacture 
Water  Wheels,    Hydraulic  Governors, 
Centrifugal  Pumps,       Mill  Machinery 
Fly-Wheels  (up  to  28  feet  dia.) 

Prompt  Shipment 
Prices  etc.,  on  request 


Water  Supply 

from 

Deep  Wells 

is  obtained  at  a  mini- 
mum cost  by  use  ot  our 
deep  well  pumps. 


Write  for 
Bulletin  2G 
explaining: 
the  use  ot 
Cook's 
Patent 
Brass  Tube 
Well 
Strainer 


A.  D.  COOK 

Lawrenceburg  Indiana,  U.  S.  A. 

Manufacturer  of  a  CJomplete  line  of  DEEP 'WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps. 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Cataloguh  Mailed  Upon  Request 


Crushed  Rubble  Dimension 

CROOKSTON  QUARRIES 

Crushed  Stone — Clean,  tough  stone,  specially  suitable  for  concrete  mix  and  macadam  roads.  Although  we 
have  supplied  hundreds  of  cars  of  stone  to  Toronto,  Montreal  and  intervening  points  we  have  never  had  one 
car  rejected. 

Rubble  Stone — From  one  man  size  to  blocks  weighing  many  tons. 
Dimension  Stone — The  stone  that  has  stood  the  test  for  half  a  century. 


Capacity  500  tons  a  day 


C.P.R.  and  G  T.R.  Connections 
ASK  US  FOR  QUOTATIONS 


Telephone  Madoc  2.  R  3^2 


QUINLAN  &  ROBERTSON,  Limited,  Crookston,  Ontario 


I  1 1  I'.  CO  N  1  k  A  (   I    K  I',  CO  k \) 
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Sanrf,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  ri^lit  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones.  Office  North  I  ^5    livenimrs.  North  2107 


DAKE  SWINGING 
ENGINE 

with  Automatic 
Brake  Attachment 

Ahviiys  ready  and  sjjceds 
lip  tlif  work  on  any  job. 
I'".iiniiic  lias  no  dead  center — 
It  starts,  stoi)S  and  reverses 
instantly.  The  l)ial<e  re- 
lieves all  stress  on  the  gears 
in  coaslinR  and  spotting  the 
liooni.  Investigate  some- 
lliinp;  fhat  will  save  money 
for  you  Iiy  writing  for  our 
catalog. 


DAKE  ENGINE  CO., 


GRAND  HAVEN  MICH.. 
U.  S.  A. 
Canadian  Ag-ents : 
Montreal:  Musiens  Ltd.  Toronto:  A.R.  Williams  Machinery  Co.,  Ltd. 


A 

f 
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Mac  Lean  Kepurts  give  ihe  vital  fact>  tiiat  are  so 
necessary  if  you  would  secure  the  l)e>i  of  new  busi- 
ness— and  they  cost  but  a  few  cents  a  day.  The}-  are 
issued  daily  (card  system),  and  gixe  accurate  int'or- 
mation  on  Canadian  building  and  engineering  pro- 
jects, contcn)i)lated.  their  progress  and  details  of  the 
material  and  equipment  rei|in'red.  Kates  and  samples 
on  request. 

MacLE.W  DAILY  REPORTS.  Limited,  Toronto. 


Canada  Iron  Foundries,  Limited 


CAST  IRON  PIPE 


Head  Ofllce 

Mark  Fisher  Building 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc^  Castings 
of  all  kinds,  Moorinfi:  Bollards  for  both  Concrete  and  Wooden  Docks 


May  2,  I'Jir 


THE  CONTRACT  RECORD 


59 


The  Insulation  on  this  Producer 
Pays  for  Itself  Every  5  Months 

A  little  over  a  year  ago  the  George  F.  Hinrichs  Company, 
New  York  City,  insulated  the  sides  and  top  of  a  200  H.P.  anthra- 
cite gas  producer  with  Nonpareil  Insulating  Brick,  at  a  cost  of 
approximately  $55.00  for  the  material.  The  savings  that  resulted 
from  the  use  of 

Nonpareil  Insulating  Brick 

For  Furnaces,  Boilers,  Blast  Mains,  etc. 

arc  clearly  indicated  by  this  company's  records. 

They  show  that  in  one  year  the  insulation  has  saved  $133.00  in  fuel 
and  circulating  water — a  return  of  241  per  cent,  on  the  investment.  In 
other  words,  the  Nonpareil  Brick  pay  for  themselves  every  five  months. 

Furthermore,  before  the  insulation  was  installed,  it  was  impossible  to 
stand  on  the  charging  platform  for  any  length  of  time,  and  the  sides  were 
so  hot  that  the  cast  iron  fittings  and  doors  at  the  lire  bed  level  would  crack. 
Now  the  platform  and  sides  arc  C(imi)arati\cl}  cuol,  making  much  more 
comfortable  working  conditions. 

Results  such  as  these  can  be  secured  in  your  plant  1.)}'  using-  Nonpareil  Insulat- 
ing Brick  in  furnaces,  ovens,  hot  blast  mains  and  other  places  where  heat  is  used. 

Full  information  and  sample  brick  sent  free  on  request. 

Armstrong  Cork  &  Insulation  Co.,  Ltd.,  sos  mcgih  Building,  Montreal,  Que. 

Also  manufacturers  of  Nonpareil  Corkboard  Insulation  for  coir)  storage  rooms:  Nonpareil  Cork  Covering  for  cold  pipes;  Nonpareil  Hish  Pressure 
Covering  for  steam  lines;   Nonpareil  Cork  Machinery  Isolation  for  deadening    the  noise  of  machines;  and  Linotile  for  floors  in  offices,  residences,  etc. 


This  liOO  II. P.  anthracite  gas  producer  is  in- 
sulated with  Nonpareil  Insulating  Brick  on  the 
sides  and  top.  (leoige  F.  Ilinriclis  Company, 
New  York  City. 


Blair  Concrete  Pipe 


r 


We  use  only  the  finest 
grade  materials  in  all  our 
work.  Clean,  sharp  sand 
and  high-grade  cement. 
Gravel  sorted  and  crushed 
in  our  own  plant.  After 
thorough  mixing,  the  con- 
crete is  power  tamped,  to 
ensure  great  density.  Pipe 
is  then  allowed  to  set  for 
72  hours  in  vaporizing 
chambers,  with  automatic 
sprinklers,  giving  the  pipe 
great  hardness.  We  make 
large  sizes  of  pipe  in  oiu" 
portable  plant  at  the  place 
where  they  will  be  used. 
We  also  have  a  special 
feature  in  our  continuous 
reinforced  concrete  pipe. 

Write  to-day  for  further 
details  and  prices. 


B.  Blair  Company^  Limited 


WOODSTOCK 


ONTARIO 


00 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT.  I.IME.  AND  liRICK 
Cement    ilclivcic.1  in  Ti  liaiicl  lots,  $-J.40  i>ii  1.1.1  ; 

bag*,  $1'.S0;  car  lots,  fl.sTi  on  ihc  track. 
»ilh  pkgs..  $2.2S. 

Lime  Bicy  3«k-.  white  (W»c  l.oi  llKl  1l>s..  delivcicl 
in  not  less  thai.  1500  lb.  lot*     .\t  tl.c  wave 

Brick  \".  "l  dry  pressed  red  brick,  SliU;  Imli 
?!•.■•>.  t.".li.  the  job;  No.  2,  ?1.S;  common  rd 
Mmk  btick,  ?lf.;  Krcy.  ^l.T;  wire-cut  brick 
l..r  ioundalion  work,  ?li;.00  on  the  cars,  ilc 
livered  J14;  "Tapestry"  brick,  imi>ortcd.  .$'J.". 
lu  SrUi;  local  Rug,  sand  linie  brick, 

ir  at  King  Edward  Siding;  ifS.SU  f.o.b. 
«agon  at  plaiit.  Paving  brick,  local 
uMiiui.ictnrers  not  quoting  prices  at  prcscirt, 
imported  |>aving  sMiiarcs,  delivered  at  jol> 
in  Toronto,  best  <iualily  $711,  second  quality 
¥»C  third'  quality  $tai.  Sun-Te.x  face  brick. 
^'Sl  per  M.;  Dcnison  interlocking  hollow  tile. 
#7"  per  .M.    Lots  over  1()(>,(KK),  ^GTi. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 
Toronto  prices.  F.  O.  B.  Car  : 

Crushed  stone— 2  in..  |1.40;  1  in.,  $1.55;  H  in., 
$1.55;  rubble  sloiio.  in  car  lots.  $1.25  per  Ion, 
f.o.b.  car. 

Sand — foi    ccimiii    ■  '     ^•">     i"  ' 

f.o.b.  Toronto. 

Gravel  i'il  run,  !M>  cctii.-  pLi  \.un  i.'j.h.  IMi'jiiI.i; 
screened,  $1.2tl  per  ton  f.o.b.  Toronto. 

LUMUER  (BUILUING  MATEKIAL) 
Toronto  prices,  delivered. 

Hemlock— 2  x  4  in.  to  2  x  12  in..  12  and  14  ft'., 
$29;  10  and  16  ft.,  $.31;  18  ft.,  $32;  No.  1 
hemlock  decking,  1x4  in.,  $27;  1x5  in.. 
$.•«);  1x6  in.,  $32;  No.  2  hemlock  decking. 
$5  less  than  No.  1. 

Pine — 1  in.  x  4  in.  and  5  in.,  $30;  1  in.  x  6  in.  to 
8  in.,  $.32;  1  in.  x  10  in.,  $35;  1  in.  x  12  in., 
$36;  2  in  X  4  in.  to  2  in.  x  12  in.,  and  10  ft. 
to  16  ft.  long;  Norway  pine,  $35  to  .$42;  %  x 
6  to  10  in.  pine  shelving,  $45  to  .$48;  x  12 
in.  pine  shelving,  $50;  No.  1  pine  flooring, 
$42;  No.  1  spruce  flooring,  $35;  No.  1  pine 
V  or  beaded  sheeting,  $47;  No.  2  ditto,  $42; 
pine  trim,  4  in.  casing,  $2  per  100  ft. ;  5  in. 
ditto,  $2.50;  8  in.  pine  base,  $3.25;  4  in.  pine 
window  stool,  $2.75. 

Shingles— XXX  B.  C.  shingles,  $4.25;  N.  B.  ex- 
tras, $4.25;  N.  B.  clears,  $4;  No.  1  pine  latli, 
$6.5');  No.  2  pine  lath,  $G;  No.  1  spruce  lath, 
$5.50. 

Dimension  timber  (B.  C.  fir) — 10  x  14,  12  x  Vz, 
12  X  14,  14  X  14,  14  X  16.  $45;  10  x  IG.  12  x 
16.  16  X  16,  14  X  18.  18  x  18.  20  x  20,  $46; 
12  X  IS,  18  X  20,  $50;  10  x  IS,  12  x  20.  14  x 
20,  16  X  20,  $51.  These  prices  apply  to  .32  ft. 
lengths;  32  to  .35  ft.,  $1  to  $2  per  thousand 
extra;  36  to  40  ft.,  $2  to  $3  per  thousand 
extra. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — .?4.25  to  $C.OO  base;  twisted 
and  deformed,  $4.00  base. 

Shapes— Over  36  lbs.  per  yd.,  $5.00  per  100  lbs. ; 
under  .35  lbs.  per  yd.,  $4.70  per  100  lbs. 

riates — 12  ins.  and  under.  $6.00  per  100  lbs. ;  over 
12  ins.  and  under  .30  ins..  $0.20  per  100  lbs. ; 
36  ins.  and  over.  SH.'il)  per  1(J0  lbs.  Tank  and 
boiler-plates — %  in.  and  orer  and  under -36 
ins..  $6..50;  .3*;  ins.-  and  over.  $0.70.  Gauge 
plates  — Nos.  10,  12.  14.  .$6.40  to  $6.50  per  100 
lbs.  Black  American  bessemer  plates — 28 
eauge.  .<C  .V>  t..  $0.75  per  UK)  II. ^. 

Plats — 7  in.  wide  and  under,  it.OO  yti  W)  lbs. 


Extras  -l/lOc  per  lb.  extra  for  cutting  to  length, 
for  plate  less  than  %  in.  thick,  for  angles 
less  than  5  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  IS,  20,  and  24  in. 
beams;  1/lOc  to  J^c  per  lb.  extra  for  all 
Bethlehem  sections. 

Galvai-i;:cd  iror. — JN  KiUIKC,  .f.si.'..".  lo  .fS.7."i. 

Cast-iron    pipe — Standard    prices,    carload  lots, 
f.u.h.  Toronto:    1-iii.  .fO.S  lo  $(!".»  per  net  Ion; 
li  in.   ..nil    np  .fOH  lo  $li(l,   with   .fl   extra  for 
PM"'      Less  than  car  lots,  if'l  e.\.tra. 
SEWER  PIPE 

Sewer  pipe — Toronto  prices  (wholesale),  witii  dis- 
counts as  below,  f.o.b.  factory — 4  in.,  30c  pei 
ft.;  0  in.,  4.')L-;  ,S  in.,  70c;  9  in.,  90c;  10  in., 
.IJI.or.;  12  in.,  .$1.;!5;  15  in.,  $1.,S0;  IS  In., 
$2-50;  20  in.,  .$3;  22  in.,  .$4;  24  in.,  $4.50. 
Discounts — 4  in.  to  12  in.,  70  per  cent.;  15 
in.  lo  IS  In..  (i7  per  cent.;  2U  in.  lo"24  in.,  (.7 
per  cent 

Tile  wall  coping — 8  or  9  in.  wall,  50c  per  ft. ;  12 
in.  or  13  in.  wall.  75c  per  ft ;  18  in.  wall, 
.$1.50  per  ft.  ;  can  ied  in  G,  12,  18.  and  24  m. 

len.L;llis.     l)i>eonnl  70  per  eenl. 

PAINTS  AND  OILS 
White  lead — ground  in  oil.  .$L"..:;P  per  Phi  IIjs. 

Boiled  linseed  oil— i.i  l.IiL.,  .fl.. |.er  yul.  ■>[  !»  ll>^. 
Raw  linseed    oil    in  lil.K..  IfL.^.O  [ler  gal.;  red  lead, 

dry,  .1;15  per  UK)  llis.  ;  piilly  in  l.idk,  .^4.7.'">  pei 
too  lbs.;  in  1IM»-Ib.  drum-,,  ^."i.:!."'. ;  putly  in 
J.'.-lb.  tins.  .f."...50  per  111(1  II)s.  ;  sleel  sash 
imtty  in  25-lb.  lins,  $5.75  per  100  lbs.  ;  tui  - 
pentine,  in  bijis.,  78c  per  Iniii.  gal.,  based 
on  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement  —  $2.00    steam    car    load    lots,  including 

sacks,  less  5  per  cent,  for  cash. 
Lime— Ilydrated,  $16  per  ton  ;  lump,  $9.' 
Brick— No.  1  pressed,  $18;  No.  2  pressed,  $15; 

Manganese  rustic,  $20;  buflf  rustic,  $20;  red 

rustic.   No.   1,  $15;  red  rustic,   No.  2,  $13; 

bufJ  (smooth),  $21;  buff  (rough),  $20;  plastic 

•SI  2. 2.-.. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 
$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Works,  .Nkiscouelie.  \'.{). 

CONCRETE  SEWER  PIPE 
Straight   pipes    (per  foot)  ;    not   reinforced,  8-iTi. 

26c.;  9-in.  30c.  10-in.  34c;  12-in.  40c;  15-in. 

60c;  18-in.  74c.     Reinforced,  18-in.  00c;  21- 

in.  $1;  24-in.  $1.20;  30-in.  $1.60;  ,36-in.  $2.40; 

42-in.  $3;  4S-in.  .$4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 
Crushed  Stone— 2  in.,  $1.40;  -J^-in.  $1.65;  -K-in., 

$1.75  per  ton,  delivered. 
Sand — $1.10  i.er  ton,  car  load,  on  cars. 
Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles — in.  .\-  .'!  in.  and  up,  $5.00,  1  in. 
X  1  in.  x  H  in.,  25c  extra;  in.  x  in. 
X  %  in.  60c  extra.  Boiler  plates — Yt  in. 
thick  anil  thicker,  $7.00.  Circular  jilates  — 
Flange  quality,  36  in.  dimension  and  over, 
$7.35;  under  36  in.  dimension,  $7.60.  Beams 
and  channels — Under  .35  lbs.,  per  yd.,  $5.25; 
.35  lbs.  per  yd.  and  over,  $5.00;  f.o.b.  Mont- 
real,, net  cash.  Corrugated  iron — 26  gauge, 
$7;  28  gauge,  .$6.50  per  100  sq.  feet,  subject 
to  change  without  notice.  Copper  bearing 
sheets — Keystone  black,  28  U.  S.  gauge.  $5.50 
per  100  lbs.  nominal. 

SEWER  PIPE 

Straight  pipe  (per  foot) — 4  in.,  30c;  6  in.,  45c;  8 
in.  70c;  9  in.,  85c;  JO  in..  $1.05;  12  in.,  $1..35; 
15  in..  $1.80;  IS  in..  $2  .50;  20  in..  .$3;  22  in.. 
$4;  24  in.,  $4..50;  27  in.,  .$0.50;  30  in.,  $7.20. 
ChanTie!  pipe  (4  in.  to  .30  in.)  24c,  .36c,  56c, 


72c,  84c,  $1.08,  .$1.44,  $2.00,  $2.40,  $3.20. 
$3.60,  $5.20,  $5.75.  One-eighth  bends  y,(4 
in.  to  ,30  ill.),  $1.20,  $1.80,  $2.80,  $3.60, 
.$4.2(1,  .$5.40,  .$7.20,  $10,  $12,  $16,  $1,8,  .$26. 
$2.S;  14,  $1.20,  $1.80,  $3.15,  .$4.05,  $4.75, 
.$(;.10,  $14.40,  .$20,  $24,  .$.32,  .$30,  $52.  $07.Ua 
Double  collar.  00c,  $1.35,  $2.10,  .$2.55,  $3.15. 
.$4.05,  $5.40;  slant  1  foot  long  siile  (4  in.  to 
15  in.),  90c,  $L;55,  $LM(i,  $2.55.  .$.3.15,  .$4.05. 
$5.40.  Single  branch  (0,  in.  lo  9  in.),  3  ft., 
.$2.25,  .$3.50,  $4.25;  2  and  2'/i  ft.  (4  in.  to  30 
in.),  $1.35,  $1.80,  $3.15,  .$3.85.  $4.75,  .$6.10, 
.$8.10,  $11.25,  $13.50,  $18,  $20.25,  $32.50,  .$30. 
Single  squares  (4  in.  to  30  in.)  ditto.  Double 
branch  and  double  square  and  Y  pipe  (4  in.  to 
.30  in.).  $1.80.  $2.70,  .$4.90,  $0.30,  $7.35.  $10.80, 
$14.40,  $20,  $24,  $32,  $36,  .$45.50,  $50.40. 
Syphon,  cesspool,  and  buclian  trap  (4  in.  to 
15  in.),  $3.  $4,  .$7,  $9,  $10.50,  $18.  Double 
syphon,  running  trap,  and  hand  hole  trap  (4 
in.  to  12  in.),  $3,  $4,  $7,  $9,  $10.50,  $1.8. 
These  prices  are  subject  to  a  discount  of  50 
per  cent,  for  less  than  car  load  lots  delivered, 
and  a  discount  of  from  61  to  G6  per  cent,  for 
car  load  lots  f.o.b.  Montreal. 

SUNDRIES 

Hard  wall  plaster — $14  per  ton.  Plaster  of  Paris 
$2.80  per  bbl.,  both  less  5  per  cent,  for  casn. 
Rope — Best  Manilla,  29j^c  basis  per  pound; 
British  Manilla,  25c  basis;  sisal  rope,  24c 
basis;  lath  yarn,  24c.  Boiled  linseed  oil — in' 
barrels,  $1.35  per  gal.  of  9  lbs.  Raw  linseed 
oil — in  barrels,  $1.37^  per  gal.  nominal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  cai 

load  lots,  $2.20.    Bags  10  cents  extra. 
Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 

Kelly  Island  lime  $2.10  per  200  lbs. 
Brick — No.   1   dry  pressed,   red  and   buff,  $35; 
common  red  stock,  $25;  common  g^ey  stock, 
$12;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  l  in.,  $2.75; 
ii-\r\.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite — 1^  and  2-in.,  $2.65;  Y^-in.  and 
1-in.,  $2.90;   34 -in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
{I,'',  per  cent,   discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in,  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32 ;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  .$32;  No.  5,  $24 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  x  10,  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  16, 
16  X  16,  14  X  IS,  IG  X  IS,  IS  x  18,  20  x  20, 
$40;  6  X  14,  8  x  14,  12  x  18,  18  x  20.  $42;  6 
X  16,  0  X  IS,  6  x  20,  8  X  16,  S  x  IS,  8  x  20, 
10  X  IS,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

(Continued  on  page  6L') 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


War«hou<0  Stocks  i 

SYDNEY,  N.  S. 
MONTREAL.  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sale*  Office*  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Office* : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Compare  These  Advantages  with  any 
other  method  of  Ash  Removal — 

Pertinent  reasons  why  this  hoist  is  being 
repeatedly  specified  by  leading  architects 


wilhAuiomaiic  GearShiftin^  Broke 
Device  and  Silencer 


MADE 
IN 
CANADA 


1.    Patented  Silencer 

Hoist  is  provided  with  a  patented  sileiKcr  so 
that  it  is  noiseless  in  operation. 

2.    Factor  of  Safety 
»\'o  iJart  has  a  factor  of  safety  of  luss  than  cialil 
l)ascd  on  ultimate  strength  of  material  vvhon  load 
of  500  lbs.  is  raised. 

3.    Working  Test 
Every  hoist  is  snhjeclcd  to  a  working  lest  lie- 
fon-  sliipment. 

4.    Automatic  Steady  Pin 

I  his  ])atenled  device  springs  automatically  into 
idacx-  to  hold  hoisting  head  rigid  over  Iiatcli  vviiile 
ojicrator   turns    hoisting  handle. 

5.     Bali-Bearings  Under  Hoisting  Head 

Hoisting  head  revolves  on  ball  bearings  to  de- 
posit can  on  sidewalk  vvitliout  lifting. 


6.     Brake  Lining 

Hand  brake  is  lined  witli  a  special  asbestos 
wire-woven  brake  lining. 

7.  Patented  Gear-Shifting  Device 
Gears  are  automatically  thrown  out  o[  mesh 
ivhenever  brake  lever  is  used  to  lower  load.  Empty 
cans  are  rapidly  lowered  because  nothing  moves 
Init  the  cable  drum.  The  hoisting  handle  does 
not  revolve  when  brake  is  used. 


Write  to  Nearest  Agent  for  Booklet  and  Prices 


s     B.  &  S.  H.  TIIOMI'.SON  CO., 
=       LTD.,   Montreal   and  'J'oronio, 
3       Agents  for  ()n(bee  .-ind  Onl^nici 

lllllll 


GILLIS  &  GEOGHEGAN,  Sherbrooke,  Quebec 


WM. 


I-Tl)., 


iiii 


N.  O'NKIL  CO 
VANCOUVJO'! 
Agc-nis     f,iv     Itrilisli  Culnnil 

illllllllllllllllllllllllllllllllllllllllllllllllll 


AKeiil 


R.  C.  GRANT, 
NEW  Gl.A.SGOW. 
r<'r    the    M;nilimc  l*ro\'iiu-( 


W.  T.  GKOSE, 
Agent  for  Manitoba.  .Saskalrhowan. 
A!bert;i.  Winnipeg 
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(v.on(inued  fiuni  page  6(i> 

Pinc  1  in.  common,  6  to  lU  in.,  $100;  12  in., 
$110;  pine  trim  i  in.  casing,  $;t.TO  per  Idli 
It.  Sl'i-in.  ditto.  ^.40;  ,S  in.  pine  base,  $t> ; 
to  in  ,  $7;  i  in.  pine  window  stool,  $7.60. 


1  n.  C.  cedar.  $4;  No.  2. 
C   ceJai   dimension.       50 ; 


$3.50; 
hand 


Shin(lei  —  No. 
No.  1  U. 
sawn,  $1. 

STEEL  AM)  IRON 
Steel  -  Round   bar*.   $3.35  per   100  lbs.;  squaie 

(»i6tcd.  $4  per  100  lbs.;  channels  and  angles. 

$4.'J5;  beams.  $4;  plates.  $5  per  100  lbs. 
L  *»t   Iron  Pipes— Standard  price,  car  load  lois. 

(  o  b    Winnipeg.  $3S  per  ton. 

SEWER  PIPE 
iewer  Pipe  Wliolesale  prices  f.o.b.  Winnipeg, 
per  It.,  3  in.,  U  cents;  4  in.,  11  cents;  5  in., 
16  cents;  6  in.,  18J4  cents;  8  in.,  30  cents; 
!)  in.,  35  cents;  10  in.,  40  cents;  12  in.,  CO 
cents;  15  in.,  76  cents;  IS  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster  — Unsanded,  $13  per  ton;  sand- 
ed. $7.50.  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Urand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OlI-S 
Paints  and  Oils — White  lead,  ground  in  oil,  $11.50 
per  100  lbs.;  boiled  linseed  oil,  in  bbls.,  OS 
cents  per  gal. ;  raw  linseed  oil.  in  bbls..  05 
cents  per  gal.;  dry  red  lead,  $10.00  per  100 
lbs. ;  putty  in  bulk,  $3.25  per  bbl. ;  putty  in 
251b.  tins,  $3.75;  turpentine,  in  bbls.,  SO 
cents  per  gal.  Mi.ted  paint,  ordinary  colors, 
ptr  -.ii .  10. 


VANCOUVER  PRICES 

I  KMKN  I',  I.IMK,  .\.\1)  1!KU;K 
Cement — Grey  Portland,  $2.45  per  bbl  f.o.b.  ware- 
house, sacks  extra;  Keens  cement,  $32  per 
ton,  sacks  extra ;  fine  white,  $7.60  per  bbl.  of 
300  lbs. ;  superfine,  white,  $9.50  per  bbl. ; 
white  Portland  cement,  $2.45  per  bbl.  of  .'iSO 
lbs.,  sacks  10c  extra,  f.o.b.  Voncouver. 
Lime  .fl.Til)  per  bbl.  f.o.b.  warehouse'  or  delivered. 
Brick— Common  red  brick,  $11.50  to  $13.00  f.o.b. 
warehouse;  $10.50  to  $13.00  in  car  lots  f.o.b. 
Vancouver ;  pressed  red  brick,  .fSO  f.o.b.  wharf 
\'ancouvcr;  pressed  bufT  brick  $40  at  ware- 
house; $33  in  car  lots;  tapestry  brick,  $45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings; fire  brick,  $35  in  car  lots,  .$40  in  ware- 
house ;  fire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEL 
Sand — Brick  and  plaster  sand  $1.85  per  cu.  yd. 

f.o.b.  binikers. 
Gravel — $2.00  per  yard  delivered. 
Prices  of  stone  are  still  open. 

LUMIJER  (BUILDING  MATERIAL- 
\'ancouvcr  prices  f.o.b.  mills: 

Timber  (B.  C.  fir — all  sizes  up  to  12  x  12,  $1(1 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  X  16  to  20,  8  X  20,  .$13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feel, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 


STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse : 
Steel — (round  and  square  bars)  $3.25  base ;  twist- 
ed and  deformed,  $3.25  base ;  structural  sec- 
lioii>.  .$5. .Oil  lo  ifO. 
Galvanized  iron  and  corrugated  iron — Prices  un- 
settled.    Owing  lo  shortage  of  slock  and  un- 
certainty of  sui)|ilies,  quotations  will  only  be 
made  on  spccilic  imiuiry. 

Steel  angles — .$5  lo  .$0  per  100  lbs..  depeiidiiiR  on 

si/e,     (juaiUily  and  sjjecilicalions. 
Steel  channels,  beams — .$5.50  to  .$(1  |jer  100  lljs.. 

depending  on  size,  qnanlily  and  specifications. 
Steel  plates— .$U.50  lo  $7. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices  f.o.b.  warehouse : 
4-in.,  12>4c.  per  ft.;  6-in.,  21c  ft.;  8-in.,  30c 
ft. ;  10-in.,  40c  ft. ;  12-in.,  50c  ft. ;  15-in.. 
$1.05  ft.;  18-in.,  $1.25  ft;  20-in.,  $1.50  ft.; 
■_'4-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15.00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 
Hydrated  lime— $14.00  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  .$4.50  per  bbl. 
Finishing  Plaster — $18.00  per  ton,  sacks  extra. 
Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,   Manilla,  full  coil,  16c  basis ;  2nd  grade, 
145^c  basis;  sisal  rope,  12}4c  basis. 
PAINTS  AND  OILS 

Mixed  Paint -Per  gal.  .$2.05  to  .$:!.25. 

White  lead — (iioumi  in  oil.  .$15.0(1  per  llllt  lbs. 

Boiled  linseed  oil — In  bbls.,  $1.40  per  gal.  of  9 
lbs. 

Raw  linseed  oil — In  bbls.,  $1.38  per  gal. ;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb. 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Ga« 
Pumps 
Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  4  William  Sts..  Montreal.  . 
Manufacturer!  of  Boilers,  Castings,  Condensers.  Elevators.  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 
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"McAVITY" 

Street  Sprinkling 
Valve 


As  adopted  by  the 
leading  Towns  and 
Cities  throughout 
Canada  and  U.S.A. 


Fig.  1.— Shows  offset  which  gives  full 
opening  of  Hydrant  at  Nozzle 


Fig.  2.— Shows  Valve  Open 


This  valve  is  used  by  the 
Fire  Department  to  ex- 
tinguish fires,  for  the  street 
work,  flushing  of  Mains 
and  Sewers,  Syphons  and 
Contractors,  without  any 
interference  to  the  Hy- 
drant. 

The  valve  screws  on  to 
the  Hydrant  in  the  Spring, 
the  water  turned  on  at  full  opening  until  cold 
weather  sets  in. 

T.  McAVITY  &  SONS 

Limited 

HARDWARE  AND  METAL  MERCHANTS 
BRASS  AND  IRON  FOUNDERS 

St.  John,  N.  B. 
CANADA 

MONTREAL      E.tabu.hed  i834  WINNIPEG 


Built  for  C.P.R. Montreal 


CANADIAN 
CHICAGO  BRIDGE  &  IRON  CO. 

Limited 
BRIDGEBURG.  ONTARIO 
Our  Specialty  Is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

.Sales  Offices:— 
Bridgaburg,  Ontario,  130  JanctStraet 

Chicago,  Illinois,  2014  Old  Colonv  BIdg. 
New  York,  N.  Y.,  30  Church  Street 

Shops:— Bridgabura,  Ont. 
Chicago,  111.  Greanvllle,  P». 


CONCRETE  MIXERS 

Four  Sizes.  From  50  yds.  to  200  yds.  capacity  per  day. 
Our  large  size  has  traction  drive. 

We  also  make  Towers  and  Tanks  for  Sprinkler  and 
other  purposes.  ^ 

Gas,  Gasoline  and  Oil  Engines,  Stationary  Mounted 
and  Traction. 

The  most  complete  line  on  the  market.  Hoists,  Com- 
bination pumping  and  water  supply  outfits  of  every 
description.    Steel  flag  poles,  etc. 


Send  for 
Catalogue 
if 

interested 


f4A 


Our  50  Yard  Mixer 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


**GalTaduct**  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manuiactureri  under  Canadiaa  and  U.  S.  Letleri  Patent 

Toronto      -  Canada 


I 
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Civil 

Contractors 

Electrical 
Mechanical 

Directory  of 

Engineers 

Special 
Interests 

Chipman  &  Power 

Civil  Eng^ineers 

TOKOMTO  WINNIPEG 

Willi*  Cliipiiinii.      Oo.  II.  Powev. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
—SPECIALTY— 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


vol  !. 

Ml.:. 


B    W.  Seton, 


Toronto. 

DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office   and  Laboratories, 
318    Lagauchetiere   St.    West.  Montreal. 
BRAN'CH  OFFICES: 
•J4  .-Xdelaide  Street  East,  Toronto. 
TiiT  I'liion  Trust  lUiilding,  Winnipeg. 

CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL    SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS   AND   INSPECTION   OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
REPORTS 
Represented  at  New  Vork,  Pittsburgh  and 
riiicago;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian. 
American  and  European 
Work-, 


MONTREAL 


Head  Office 
and   Main   Laboratoriet : 

Branch    Offices    and    Laboratories — 
TORONTO,  WINNIPEG,  EDMONTON. 
VANCOUVER  NEW  GT.ASOOW 


HADDIN  &  MILES 

LIMITED 

(Formerly  The  John  Gait  Engineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 


WINNIPEG 


CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting;  Engineers 

Waicr  .Supply  ;  .Sewerage  and  Drainage  ;  Water 
I'urilication;  i:)isp()sal  of  Sewage  nnd  Refuse  ; 
Water  Power  DeveIopni(--nts  ami  Power  Plant.s. 
R;3)rts,  □  .•si,Ji-..  5  i,)  .Tjisi  )n  of  Construction 
New  Birks  Bldg.  Telephone 
MONTREAL.  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  East,  -  TORONTO 


Kobert  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Ch«rle8  Warnock. 
Ja«.  W.  MoflFat 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories : 
McGill  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 


TiMcO 
o 


Cut 

Stone 
SAND 


T.  A.  Morrison  &  Co.,  ^«,SSVtTeal*- 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  larjje  slock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Office  and  Workt-63  Esplanade  E.  TORONTO 

Phones -Main  904  and  905 


R.  O. 
WYNNE  .  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


Milton   Hersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


Geo.  M.  Miller  &  Co. 

Architects 

93  Yonge  Street        -  TORONTO 


Anglins  Limited 

Contracting  Engineers 

65  Victoria  St.  MONTREAL 


THOMSON  BROS. 

CONTRACTORS 

Kst.Thlislic-d 
.M,i-iii.i\     .mil    all    kinds    of  Kcinforccii 
'  "MI  '  h   (  lii.M  I  m-iion  Work  carried  out. 

.\[.iin  -Aih',      Ai:>  Ryiic  lildp;,,  Toronlo. 
I'ail<.  r-,:',s.  Park.  :}:i02  Niglits.  Suiulays.  an.l 
Holidays. 


If  ycur  client:  rlc?ires  to  erect  a 

RESIDENCE    or  FACTORY 
111   TORONTO    I    can   arrange  a  FIRST 
MORTGAGE     LOAN     from     $2,000  to 
$100,000. 

Walter  J.  Morris,  Branch  Manager 
London    &   Lancashire   Life  Ass'n. 
10  Adelaide  Street  Ea.t     -  TORONTO 


DARLING  BROTHERS  LIMITED 

ENGINEERS  &  MANUFACTURERS 

MONTREAL,  CAWADA 

lirant  ill's:  .-ii't-n/.v  ; 

Toronto,  Winnipeg  Halifax.  Calgary,  Vancouver 
PUMPS  FOB  ANY  SERVICE    .  STEAM  APPLIANCES  OF  EVERY  KIND 
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The  Maritime  Bridge 

Company,  Umited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


I  Beams 


•22 — 1"  at  S'/.  lIis.— 50'  0" 
50—4"  '.)<A  lbs— 50'  0" 
20—4"  al  lO'/i  lbs.— 50'  0" 


Bars 


20—  8"  X      ^"—30'  0" 

20—10"  X      M"— .'iO'  0" 

20—10"  X  5/lC"— .■SO'  0" 

10—11"  X  5  'l(r'— 20'  0" 


Tees 


Flange  Quality  Steel 
Circles 

10— .SC"  X  H" 

7^S"  X  ii" 

1^4"  X  7/lG" 

5-^8"  X  T/ltV 

1— Gl"  X  T  IC." 

1—  04"  X  7/lG" 

2—  48"  X  'A" 

Channels 

01—12"  at  .'to  lbs.— 10'  1" 
'  70—15"  at  ;«  lbs.— ;iG'  10!- 


10—1" 

X 

1" 

X  is"  25- 

0" 

19-VA" 

X 

I'A' 

X  11"  2.-.' 

0" 

4—2 

11—1/2" 

X 

1/2' 

X  1/1" 

0" 

X 

2" 

X  5'IG'— HO' 

0" 

1—  4 

2 —  4 

10—2^" 

X 

2// 

'  X  ;!/s"— .-?)' 

0" 

4-;!" 

X 

4" 

X  3/8"— 50' 

0" 

1—4 

11— :?'/." 

X 

4" 

X  :!/8"— 50' 

0" 

1—4 
7—5 

17—4" 

X 

4" 

X  3/S"— 50' 

0" 

10^" 

X 

4" 

X  1/2"— 50' 

0" 

1—5 

X 

3 /a' 

X  7/lG"— 40' 

0" 

1—5 

4—5" 

X 

3" 

X  1/2"— 50' 

0" 

1—5 
3—5 

9—5" 

X 

4" 

X  1/2"— 50' 

0" 

1—5 

Zees 


11/10  X 
11/10  X 

1/lG 
1/8 
1/lG 
1/10 
1/10 


1/lG 
1  16 


4.S' 

.  S' 


X  3.'8 
X  3/8 
1/lC  X  1/4  -25' 
1/8  X  5aC— 2:!' 
3/10  X  3/8  — U' 
1/10  X  1/2  -40' 
1/10  X  1/2  —41' 
1/10  X  1/2  —11' 
5/l(!— 00' 
5/IG— 15' 
3' 8  —50' 
3/S  —44' 
1/2  —no' 
1  '2  —14  ■ 


1/4 

1/4 

5/10 

5/10 

1/4 

1/4 


Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


Trades  and  Labour  Branch 

Department  of   Sf^B    Public  Works 


W.  A.  Ridden,  M.A.,  Ph.  D. 
Superintendent 


Pindlay  G.  Macdiarmid, 
Minister  of  Public  Works 
and  Highways 

The  Trades  and  Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes: 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP,  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 


The  following  regulations  are  of  importance  to  Contractors  : 

STEAM  PIPING 

Tlrawings  and  specifications  of  all  high  pressure  steam  piping  must 
be  registered  and  approved  by  the  Steam  Boiler  Branch  befon 
any  work  of  installation  is  commenced.  The  drawings  sub 
niitted  should  show  clearly  the  dimensions  and  layout  of  tin 
main  steam  lines.  Full  particulars  should  be  given  as  to  the 
material  used  in  the  construction  of  the  piping,  and  all  valves 
and  other  fittings  used  in  connection  thcrewitb  must  be  of 
approved  make. 

;\iiy  deviation  of  the  above  rc{|uircnion1  s  shall  be  dcomcfl  a  violalifni 
of  the  Steam  T'oilers  Act. 

All  conimiuiiratinns  in  Ibis  connection  should  be  adcUessod  to  llir 
Steam  P.oilcr  riiancli.  Doparlmcnl  of  Public  WoilvS,  15  Oucen'- 
I'aik.  Toronto. 


Standard 


We  endeavor  to 
make  our  naliie  stand 
for  superior  tiuality 
and  \vorl-:nianshi])  in 
the  manufacture  '>\ 
Electric  Wires  and 
Cables,  and  for  ex- 
ceptional svr\ ice. 

AVrite  our  nearest  office  coucerninj^'  }-onr  needs. 

Standard   U nderoround  Cable  Co. 
of  Canada,  Limited 

1  lamill.  Ill,  (  )nt. 
MoiUreal        HaniillMii        \\  iniiipcL;  .Seattle 


STRUCTURAL  STEEL 

and 

BRIDGE  BUILDERS 


Capacity  18,000  Tons. 

We  build  and  erect  all  kinds  of  Structural  Steel  Bridges, 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work.  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

McGregor  &  Mclntyre,  Limited 

1139  Shaw  St.  -  -  TORONTO,  CAN. 

Telephone  Hillcrest  1614—1615—1616. 


BITUNAMEL 

UnsurpAued  for  waterproofing  foundadoni  and  pravaot- 
ing  rust  and  corroaion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 

Montr«al  TORONTO  Winnipeg 


6*'. 
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Works  at  Walkervllle,  Ontario 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


i 


TIMIUD 


VALVL- HYDRAIIT  MANUFACTURERS 

WALKERVILLE,ONT. 


BOOKS 

for  Engineers 
and  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

lirilisli  &  Foieien  Building  Stones,  by  Jolin  Watson.  Pub- 
lislied  in  1911  at  the  University  Press,  Cambridge,  Eng- 
land.   4S3  pages.     Price  GO  cents. 

Ceiilrifugal  Pumps,  by  R.  L.  Dauglierty.  Published  in'  1915 
by  McGraw-Hill  Book  Company.  190  pages,  illustrated. 
Price  $2.00. 

Concrete  Construction  for  Rural  Communities,  by  Roy  A. 
Seaton.  Published  in  1916  by  the  McGraw-Hill  Book  Co. 
223  pages,  illustrated;  price  $2.00. 

Construction  of  Roads  &  Pavements,  by  T.  R.  Agg,  C.  E. 
Published  in  1916  by  McGraw-Hill  Book  Company.  432 
pages,  illustrated.     Price  $3.00. 

Dams  &  Weirs,  by  W.  G.  Bligh.  Published  in  1915  by  the 
American  Technical  Society.  206  pages,  illustrated.  Price 
$1.50. 

History  of  Bridge  Engineering,  by  Henry  Grattan  Tyrrell, 
C.E.     480  pages,  illustrated.     Price  $5.00. 

JTydraulics,  by  Ernest  H.  Sprague,  with  worked  examples  and 
89  illustrations.  Published  by  Scott,  Greenwood  &  Son 
in  1914.     Price  $1.00. 

Irrigation  Practice  and  Engineering  (Volume  One),  by  B.  A. 
P^tcheverry.  Published  in  1915  by  McGraw-Hill  Book 
Company.     213  pages,  illustrated.     Price  $2.00. 

Irrigation  Practice  &  Engineering  (Vol.  2),  by  B.  A.  Etche- 
verry.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.   364  pages,  illustrated.    Price  $3.50. 

Inigation  Practice  &  Engineering,  Volume  3,  by  B.  A.  Etche- 
verry.    Published  in  1916  by  McGraw-Hill  Book  Company. 

438  pages,  illustrated.     Price  $4.00. 

Locks  and  Bi<(lders'  Hardware,  by  Henry  R.  Towne.  Pub- 
lished in  1904  by  Tohn  Wiley  &  Sons.  1,116  pages,  illus- 
trated.    Price  $1.50. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Toseph  G.  Branch  Publishing  Company  in 
1914.     143  pages,  illustrated.     Price  $1.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912  by 
Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Some  Considerations  Regarding  Cast  Iron  and  Steel  Pipes,  by 
John  Sharp.  Published  in  1914  by  Longmans,  Green  & 
Company.    142  pages,  illustrated.    Price  $1.50. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E.  Published 
by  Myron  C.  Clark  Publishing  Company  in  1913.  260 
pages,   illustrated.     Price  $2.00. 

Surveying  Manual — A  Manual  of  Field  and  Office  Methods  for 
Use  of  Students  in  Surveying,  by  William  D.  Pence,  C.E., 
and  Milo  S.  Ketchuni,  C.E.  Published  in  1915  by  McGraw- 
Hill  Book  Co.    388  pages,  illustrated.    Price  $2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Published  in 
1915  by  McGraw-Hill  Book  Company.  265  pages,  illus- 
trated.    Price  $2.00. 

Water  Power  Engineering,  by  Danie]  W.  Mead,  2nd  edition. 
The  Theory,  Investigation  and  Development  of  Water 
Powers.  Publislied  in  1915  by  McGraw-Hill  Book  Com- 
pany.   843  pages,  illustrated.     Price  $5.00. 

Waterworks  Engineering.  A  Practical  Treatise  on  the  Con- 
struction of  Waterworks  for  the  use  of  Engineers  and 
Students  of  Engineering,  by  Fred.  C.  Uren,  M.  Inst.  C. 
E.  I.  With  numerous  plates  and  186  illustrations.  Pub- 
lished by  Castle  Litho  Limited,  Bristol,  England,  in  1914. 
'    268  pages.    Pwice  $3.00. 

Waterworks  Handbook,  by  Alfred  Douglas  Flinn,  Robert  Spurr 
Weston  and  Clinton  Lathrop  Bogert.  Published  in  1916  by 
McGiaw-IIill  Book  Company.  8114  pages,  illustrated.  Price 
$6.00. 
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Light 
yet  Durable 


All'Steel 
Construction 


Speedy  and 
Economical 


Every  Blow 
Counts 


The  "JACKHAMER" 

The  One-Man  Rock  Drill 

Important  features  of  this  drill  are: 

1.  Facility  with  which  it  may  be  moved  from  hole  to  hole. 

2.  The  ease  with  which  steels  may  be  changed. 

3.  Convenience  of  handling   n  close  quarters. 

4.  Non-freezing,    Uses  either  steam  or  compressed  air. 

The  above  are  a  few  of  the  points  which  make  this  machine 

"The  Contractors'  Rock  Drill" 

For  open  cut  work,  trench  excavation,  breaking  boulders,  block  hol- 
ing, and  general  purposes,  it  has  no  equal. 

Ask  our  nearest  sales  office  for  any  information  or  printed  matter  you 
would  like  on  this  subject.  It  will  be  promptly  sent,  and  may  be 
helpful  to  you. 

Canadian  In^ersoU^Rand  Company,  Limited 

Commercial  Union  Bldg.,  Montreal,  Canada 

WORKS:   SHERBROOKE,  QUE. 
Sydney        Toronto        Cobalt        Timmins        Winnipeg        Nelson  Vancouver 
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BOX  HANDLES 

■•^■rT^  With  the  Marline  Covered  Hand 

CANADA^ 

Grip 

Lowest  Prices — 

Immediate  Shipment 


DOMINION"  S 
WIRE    ROPE  i 

Marline  Covered  Hand  Crip 

The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL  TORONTO  WINNIPEG 

Contractors'  Equipment 

The  illustration  shows  STEEL  DERRICK 


Designed  and  built  by  us  for  use  on  the 

WELLAND  CANAL 

IVhen  you  want  an  efficient  plant 
consult  us. 


DUMP  CARS 


all  capacities 

Rock  Drills, 
Pumps, 
Crushers 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 
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GLASS  BENDERS 

TO  THE  TRADE 


THE  TORONTO  PLATE  GLASS 
IMPORTING  COMPANY  um,teo 

GLASS   IMPORTERS   AND  MANUFACTURERS 

91-113   DON   ROADWAY,  TORONTO 
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The  Road  of  the  Future 

should  be 

The  Road  of  To-day 

HY  wait?    We  are  going  to  have  real  roads  some  day — we  MUST  have  them. 
Every  day  we  delay  means  more  money  frittered  away. 

There  is  that  supposed  economy  that  says:  "We  cannot  afford  a  new  road — . 
let's  patch  up  the  old  one."  Result,  more  patching  next  year — and  more  the  next — 
until  you've  spent  as  much  on  repairing  as  it  cost  to  build  new 

Permanent  Highways  of 

CONCRETE 

Meanwhile,  the  farmer  and  the  city  man  both  suffer.  The  farmer  spends  more  than  he 
should  have  to  on  the  hauling  of  his  farm  produce.  The  city  man  racks  his  car  on 
those  "horrible  example"  roads;  and  goes  on  paying — in  taxes — for  their  constant 
repairing. 

It's  false  economy  to  delay  the  adoption  of  Concrete-paving  for  our  roads.  It's  true 
economy  to  start  building  at  once  the  roads  that  we  must  have  sooner  or  later — the 
durable,  dustless,  weatherproof,  non-slip  roads  that  alone  can  make  our  country  truly 
prosperous  and  pleasant  to  live  in. 

Our  road  literature  sent  free  to  all  who  enquire  for  it. 

Canada  Cement  Company,  Limited 

5  Herald  Building,  Montreal 
^  *  C  o  n  c  r  e  te    for  Permanence*^ 
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Quick  Delivery  Service 

During  the  Spring  and  early  Summer  season,  stocks 
frequently  become  depleted  and  rush  Sortmg  Orders 
are  sent  to  manufacturers.  That  is  where  our  un- 
equalled facilities  for  a  quick  delivery  service  prove 
very  helpful  to  the  trade.  Our  twenty-eight  "service" 
branches  make  the  quickest  kind  of  service  possible. 
If  you  have  not  proved  that  fact,  put  us  to  the  test 
for  anything  you  need  in  rubber. 

For  Builders  and  Contractors  we  have 


Water  Hose       Steam  Hose       Air  Hose 
Hydraulic  Hose     Suction  Hose  Packing 
Conveyor  Belting         Motor  Belting 
Rubber  Boots  and  Coats 

Write  our  nearest  branch 

Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office :  Montreal,  P.  Q. 

Service  Branches  at  Halifax,  St.  John,  Moncton,  Quebec, 
Ottawa,  Toronto,  Hamilton,  Brantford,  London,  Kitchener, 
North  Bay,  Fort  William,  Winnipeg,  Brandon,  Regina,  Sas- 
katoon, Calgary,  Edmonton,  Vancouver,  Victoria. 
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"BEATTY'V 

Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 

H.E.  PLANT  1790  St.  James  Str«et,  Montreal, Que.        -Agents—        ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

K.  LEONARD  &  SONS  St.  John,  N.  B.  KELLY-POWELL  LTD  MoArthur  Bldg.  Winnipeg-, Man. 


Work  of  this  kind  calls  for   ependability  — "Beatty"  Hoists  furnish  it. 


"London"  Batch  Concrete  Mixer 

Figure  1150  illustrates  the  London  Batch  Mixer  No.  6. 
Capacity  6  cu.  ft.  per  batch,  or  fiO  cu.  yds.  per  day.  Just 
the  machine  for  building  bridges,  sidewalks,  foundation 
walls,  or  any  medium  size  work  requiring  a  portable  ma- 
chine.   .-\sk  for  catalog  No.  iB. 

I'igure  'J6  illustrates  the  London  I'atch  Mixer  No.  4.  Capa- 
city 4  cu.  ft.  per  batch,  or  40  cu.  yds.  per  day.  Jtist  the 
machine  for  building  curbs,  manholes,  gutters,  small  foun- 
dations, barn  walls,  concrete  silos,  of  other  small  jobs.  Ask 
I'lr  catalog  Xo.  1  K. 

We  build  23  different  sizes 
of  Concrete  Mixers 
and  a  full  line  of  con- 
crete machinery. 


"LONDON"  CONCRETE  MIXERS  ARE  NOT  BUILT  DOWN 
TO  A  PRICE,  but  up  to  standard.  London  Concrete  Mixers  are  being 
used  exclusively  for  the  building  of  the  Winnipeg  aqueduct,  a 
$40,000,000.00  job  for  tlic  same  reason  that  tlicy  arc  used  on  practically  all 
other  Cio\ irnnient  jolis — they  run  continuously  for  years  without  break- 
downs or  repairs. 


Figure  96,  London 
Batch  Mixer  No.  4. 


London  Concrete  Machinery  Co.,  Ltd. 

Dept.  7,    LONDON,  ONTARIO 
World's  Largest  Manufacturers  of  Concrete  Machinery 

AGENCIES 


R.  R.  Power,  Halifax,  N.S.  Rene  Talbot,  Quebec,  Que. 

The  Foss  &  Hill  Machinery  Company,  Montreal,  Que. 
The  General  Supply  Company  of  Canada,  Ottawa,  Ont. 


'riie  General  Supply  Company  of  Canada,  Toronto,  Ont. 
The  General  Supply  Company  of  Canada,  Winnipeg,  Man. 
The  B.  C.  Equipment  Company,  Vancouver,  B.C. 
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Holman  Rock  Drills 

The  All  Steel  Economy  Drills — Greater 
Footage,  Less  Power — both  Guaranteed 


Send  for  Catalogue 


MUSSENS  LIMITED 


MONTREAL 

WINNIPEG 

VANCOUVER 


?UEBEC~Pruncau  &  Co. 
ORONTO-H.  Turnbull  &  Co. 
COBALT   H.  L.  Usbornc 


Screening  and  Washing  for 
Less  than  1  cent  per  yard 


The 
Gravel  Screen 
of 

No  Regrets 


We  design  complete 
plants. 


Ic  a  yard  is  the  hgure  at  which  an  actual  commercial  plant  turned  out  60  yards 
per  hour  of  perfectly  graded  and  clean  sand  and  gravel  of  tive  different  sizes 
with  an 

E  &  S  Shaker  Screen  with  Washer  Attachment 

It  has  been  in  practical  use  for  6  years.  It  has  proved  its  distinctive  merit 
beyond  question.  Exactly  eccentric  motion  gives  the  screens  a  decided 
"throw,"  thus  turning  out  more  material  at  less  cost  than  any  other  outfit  of 
the  same  capacity. 

There  are  a  score  of  reasons,  every  one  vital,  to  you,  why  you  should  give  the 
E  &  S  Screening  (Jutfit  your  immediate  and  careful  investigation.  Start  it  out 
by  dropping  us  a  line  of  incpiiry  to-day. 


The  Excavating  &  Screening  Machinery  Co. 


748  Security  BIdg., 
Minneapolis,  Minn. 


Armco  Iron 


Resists  Rust 


ARMCO   IRON  CORRUGATED  CULVERTS 


Made  in  Canada  by 

CANADA    INGOT   IRON  COMPANY,  LIMITED 


GUELPH 


WINNIPEG 


CALGARY 


« 
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Air  Compiotoc* 

l'»n.    Ingertoll  Kind   Co  ,  Ltd. 

Alum 

IMllont  l.iiiiitrd 

Aliuniniuro 

Spiclinann  Agencies  Keg'l 

Air  Hoiiu 

Canadian  Ingersoll  Kand  Co. 
Northern  Crane  Works 

Architectural  Iron  Works 

Canada  Wiie  &  Itoii  Goods  (.  o. 
McCiiegot  &  Mcliilyte 

Architectural  Terra  Cotta 

Toronto  Hlate  Class   Inip'tg.  Co 

Ash  Hoists 

Cillis  Sc  Geogliegan 

Asphalt 

Asphalt  &  Supply  Company 

Auto  Cranes 

Byers  Machine  Co.,  John  1". 

Blast  Hole  Drills 

Hopkins  &  Co..  F.  H. 

Blowers  and  Compressors 
Canadian  Blower  and  Forge  Co. 
Can.  Ingersoll  Kand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  r. 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McUougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boiler  Inspection 

Trades   and    Labor    Branch,  De- 
partment of  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Brick  Dryer* 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 
Wcttlauier  Bros. 

Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 


Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 


Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Caljle  Co 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


Casements 

Trussed  Concrete  Steel  Co. 

Cedar 

B.  C.  Lumber  Commissioner. 

Cement 

.Mfred  Rogers,  Limited 
lliitiicll  &  Company 
Canada  Cement  Company 
Rogers  Supply  Comiiany 

Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement  Gun 

Cement  Gun  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co. 
Patcrson  Mfg.  (Company 

Centrifugal  Pumps 

Uoving  Hydraulic  &  Engineering 

Company 
Canadian  Ingersoll-Rand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 

Armstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  it  Macliiiie  Co. 
Ideal  Concrete  Macliinery  Co. 
London  Concrete  Machinery  Co. 
Wtttlaufcr  Bros. 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co. 
Hopkjns  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 

London  Concrete  Machinery  Co. 
Mussens  Limited 
Wettlaufer  Bros. 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

Foundation  Company 

Gray  Construction  Co.,  John  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

Sturtevant  Co.  of  Can.,  Ltd.,  H.  F. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Pedlar   People  Limited 

Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 

Company 
liyers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 

Crushed  Stone  and  Granite 

Canada   Crushed  Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Hagersville   Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 


Crushers  (Stone  and  Rock) 
London  Concrete  Machinery  Co. 
Mussens  Limited 
Wettlaufer  liros. 

Culverts 

Canada  Iron  Ingot  Company 
Pedlar  People 

Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and   Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern  Crane  Works 

Douglas  Fir 

B.  C.  Lumber  Commissioner 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  IngersoU  Rand  Co. 
Hopkins  &  Company,  F.  H.  . 

Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 

Dump  Cars,  Wheels,  etc. 

Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
.Sheldons  Limited 
Wctllaiifer  l!ros. 

Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co,  of  Can.,  Ltd.,  B.  F 

Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So.  of  Can.,  Ltd.,  B.  F 


Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Light  Systems 
Lister  &  Company,  R.  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Northern  Crane  Works 
TurnbuU   Elevator  Company 

Engines 

Canadian  Blower  and  Forge  Co. 
Hoplcins  &  Company,  F.  H. 
Inglis  Company,  John 
Lister  &  Company,  R.  A. 
McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Foundation  Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 
Heller  &  Brightly 

Excavators 

Beatty  c%  Sons,  M. 

Hopkins  &  Company,  F.  H. 

Excavating  &  Screening  Machinery 
Excavating  &  Screening  Machin- 
ery Company 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd..  B  F 

Ferro-Concrete  Chimneys 
Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  8) 
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Concrete  Reinforcement  Bars 


Plain  Round  or  Square,  Twisted  Square 


Rail  Carbon  Steel 

Guaranteed  to  conform  to  the  Standard  Specifications  of  American  Society 

for  Testing  Materials 

BARS  BENT  TO  SHAPE  FOR  BEAMS,  STIRRUPS,  Etc. 


New  Harbor  Commissioners  Elevator  No.  1,  Montreal,  J.  S.  Metcalf  Co.,  Ltd. 

Reinforced  Concrete  Construction,  Montreal, 

Capacity  4,000,000  Bushels.  Designers  and  Constructing  Engineers. 

BURLINGTON  STEEL  BARS  were  used  for  Concrete  Reinforcement  in  this  Eleva- 
tor. The  steel  consisted  of  Rounds  and  Square  Twisted  Bars  3,/^  in.  up  to  \  ^/l  in.,  and 
was  made  from  our  high  elastic  Limit  RAIL  CARBON  STEEL. 

PROMPT  SHIPMENT 

Burlington  Steel  Company,  Ltd. 

HAMILTON  -  -  -  CANADA 
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Ftooimc  Mjilrrials 

Armmong  Cork  Company 

Pud  Economijcrs 

Siiiftcvani  Co.  o(  Can.,  1-td..  B.  F. 


Porgci 

Canadian  Blower  and  Forge  Co 
Sheldont  Limited 

Gal  Engines 

Goold,  Sliapley  &  Muir  Co. 
l.ijier  &  Company,  R.  A. 

Gasoline  Engines 

Boving  Hydraulic  &  Engineering 

Company 
Coold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Ontario  Wind  Engine  &  Pump 

Company 


Glass 

Luxfer  Prism  Company 

Toronto  Plate  Glass  Imp'tg  Co. 


Governors 

Roving  Hydraulic  &  Engineering 
Company 

Hammer  Drills 

Canadian  Ingersoll-Rand  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd..  B.  F 


Heat  Insulating  Materials 

.Armstrong  Cork  Company 


Hifih  Pressure  Pipe  Lines 

ritlsburgh  Valve.  Foundry  & 
Construction  Company 

Hoists,  Electric 

Northern  Crane  Works 

Hoisting  Apparatus 
Realty  &  Sons,  M. 
Canadian  Ingersoll  Rand  Co. 
Ciillis  &  Geoghegan 
Goold,  Shapley  &  Muir,  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Hcnthorn 
Mussens  Limited 
Northern  Crane  Works 
Wottlaufer  Bros. 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Hcnthorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
Gartshore-Thompson    Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 

Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co 
of  Canada.  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 


Interior  Finish  and  Doors 
Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 

Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 
Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Lubricators 

Lyman  Tube  &  Supply  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd..  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 


Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 

Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co 

Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 


Paints  and  Varnishes 

Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  &  Wood) 

Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore'  Thomson  Pipe  Co. 
National  Iron  Works 


Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 


Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


Put  a  Byers  Auto-Crane 

on  the  job  this  Spring  and  cut 
out  that  expensive  hand  labor 

NO  MATTER  WHAT  YOUR  WORK  MAY  BE— 
Car  Loading  or  Unloading, 

Barge  Loading  or  Unloading, 

g  Excavating  or  Material  Rehandling, 
I  Pile-Driving  or  Derrick  Work- 


it  will  surely  pay  you  to  investigate 
this  wonderful  machine  before  you 
start  your  work. 
Handles  a  half-yard  bucket  on  a  30  ft.  boom. 
WRITE  FOR  BULLETIN  1007. 


F.  H.  Hopkins  &  Co. 

Montreal  —  Toronto 

Canadian  Distributors 

THE  JOHN  F.  BYERS 

MACHINE  CO. 

390  Sycamore  St. 
RAVENNA,  OHIO,  U.S.A. 
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INDISPENSABLE  LINKS 

in  the  Successful  Business  Chain 

Throughout  our  entire  organization,  we  recog- 
nize and  adhere  to  the  highest  standards  of 
QUALITY  and  SERVICE.  And  upon  this— in  the 
future  as  in  the  past — the  expansion  and  pros- 
perity of  our  business  depend. 

IN  OUR  IMILLS  AND  FACTORIES 
IN  OUR  SALES  DEPARTMENTS 

Service 

Believing  QUALITY  and  SERVICE  are  the  indis- 
pensable links  between  producer  and  consumer, 
we  employ  their  combined  strength  to  conserve 
and  complete  our  relationship  with  all  users  of 
steel  and  Iron  products. 

THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON       -       -  MONTREAL 
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Pencils  (Lead) 

American  Lead  Pencil  Company 

Perforated  Metals 

Canada  Wite  i"k  lion  Goods  Co. 

Pile  Driving  Machinery 
Heattv  &  Sons.  M. 
Canadian  IngeisoU  Rand  Co. 
llopkins  *  Company,  F.  H. 
Marsh  &  Henthorn.  Limited 

Pipe  FittinRS  and  Flanges 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Plaster 

Britnell  Sc  Company 

Plug  Drilleri 

Canadian  Ingersoll  Rand  Co. 

Pneumatic  Machinery 

Canadian  Ingersoll  Rand  Co. 

Power  Engines 

Boving  Tlydraulic  &  Engineering 

Company 
Inglts  Company,  John 


Tumps  and  Pumping  Machinery 
American  Well  Works 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Cook,  A.  D. 
Ilarling  Bros. 

Hopkins  &  Company,  F.  II. 
Inglis  Company,  John 
McDougall  Caledonian  Iioii  Wks. 
Ontario   Wind    F.ngine    &  Pump 

Company 
Waterous  Engine   Works  Co. 
Wettl.Tufcr  Bros. 


Quarry  Machinery 

Canadian   IngersollRand  Co. 
Hopkins  &  Company,  F.  H. 

Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
noniinion  Iron  &  Wrecking  Co. 
Gartshore,  John  J. 
Hopkins   &   Company,   F.  H. 


Reinforcements,  Concrete  &  Steel 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Clinton  Wire  Clolli  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 


Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Road  Machinery 

Hopkins  &  Company,  F.  H. 
Waterous  Engine  Works  Co. 

Rolling  Steel  Doors 

Orni.sliy  Company,  A.  B. 

Roofing  Material 

Hranlford  Roofing  Company 
Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 

Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Scrap  Iron 

Dominion   Iron  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 
Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Hamilton  &  Toronto  Sewer  Pipe 

Company 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 

Shingles 

B.  C.  Lumber  Commissioner 
Shovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Spruce 

B.  C.  Lumber  Commissioner 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 

Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Sheldons  Limited 


Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continued  on  page  14) 


Sold  leparately 


Now  Ready — 

Bridges  and  Culverts 

Vol.  Ill  of  the  Series 

Reinforced  Concrete  Construction 

By  G.  A.  Hool,  Associate  Professor  of  Structural 
Engineering,  University  of  Wisconsin. 

This  is  the  first  treatise  on  practical  design  and  construction  of 
liridges  and  culverts.  It  completes  this  remarkable  series.  You  prob- 
ably know  something  about  these  books — 

How  they  came  out  without  the  advantage  of  a  widely  known  name 
as  author. 

How  the  leading  civil  engineering  papers  hailed  them  as  the  best 
on  the  subject. 

How  they  were  at  once  recognized  as  the  most  useful  and  practical 
books  that  have  appeared. 

They  are  today  standard  among  engineers,  architects  and  con- 
tractors, as  well  as  in  colleges. 

Vol.  I — Fundamental  Principles.  254  pages,  6  x  9,  88 

illus.,  $2.50  net,  postpaid. 

Vol.  II — Retaining  Walls  and  BuiLdings,  675  pages, 

f>  X  9,  412  illus.,  34  plates,  $5.00  net,  postpaid. 
Vol.  Ill — Bridges  and  Culverts,  688  pages,  6x9,  over 
600  illus.,  41  plates,  $5.00  net,  postpaid. 

SEND  YOUR  ORDERS  TO 

Contract  Record  &  Engineering  Review 

347  Adelaide  St.  We.t,  TORONTO 
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The  BEST  Results  in  Painting 

are  obtained  from 

Special   Paints  made  Specially  to  meet  Special  Conditions 


A  Paint  made  to  give  the  best  possible  results  on  ALL  kinds  of  surfaces 
cannot  (the  fact  is  self  evident)  give  the  same  protection  that  a  paint 
made  specially  to  protect  ONE  special  surface  will  give. 


SPECIAL   PAINTS  ARE  OUR  SPECIALTY 


BRIDGES 
BUILDINGS 
GAS  HOLDERS 
STEEL  CARS 


If  You  Contemplate  the  Painting  of  : 

STRUCTURAL  STEEL 
STACKS  and  BOILERS 
ROOFS  (metal  or  canvas) 
GRAIN  ELEVATORS 

We  shall  be  glad  to  tell  you  of  these  Special  Coatings 
They  will  REDUCE  YOUR  MAINTENANCE  COST 


TANKS 

PENSTOCKS 

PIPING 

TROLLEY  POLES 


DOMINION  PAINT  WORKS,  LIMITED 


Montreal 
Toronto 


WALKERVILLE,  ONT. 

Made  in  U.  S.  A.  by  DETROIT  GRAPHITE  CO.  Detroit.  Mich. 


Winnipeg 
Vancouver 


wer 


Se 
Pipes 


ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections  are  a  specialty 
with  us.  We  also  manufacture  culvert  pipes,  inverts,  flue  linings,  stove  linings, 
fire  bricks,  locomotive  blocks,  guUey  traps,  range  bricks,  cupola  linings,  wall 
coping  and  all  kinds  of  vitrified  and  fire  clay  goods.  Prompt  shipments  on  all 
goods. 

Vitrified  Hollow  Building  Blocks 
"Amco"  Segment  Sewers— From  30  to  108  diameter 

Send  for  Illustrated  Book  on  "Building  Segment  Sewers" 

Standard  Clay  Products  Limited 

THREE  SKWKR  PIPE  FACTORIES  :    St.  Johns»  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO   FIRK   CLAY   FACTORY  AT  ST.    JOHNS,    P,  Q, 


rH  1-.  TON  TRACT  RKCORD 


May  9,  Uni 


SHARP 
WASHED 


SAND 

In  Bins-  Princess  St.  Dock 
Quality  Guaranteed 

CRUSHED  STONE 


Pea  Gravel 


G.T.R.  and  C.P.R. 

CEMENT 

j  Rape  Avenue  and  G.T.R. 

Yards  Lansdowne  Ave.  and  Dundas  St. 

j  Lawton  Ave  and  G.T.R. 

I  Berkeley  St  and  Esplanade 

Rogers  Supply  Co.,  Limited 

28  King  St.  West,  TORONTO 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining^s 
Wall  Coping^ 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF   CANADA,  LIMITED 

WALKERVILLE,  ONTARIO 

Branch  Offices  at 

Montreal      -      Toronto      -  Winnipeg 


Live  Agents  wanted  in  every  town  in  the  country. 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices : 


Transportation  BIdg.,  MONTREAL 


Quebec 


St.  John  N.B. 


May  9,  1917 
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Heart  Shape 
Mixers 

Made    in    Canada    by  a 
Canadian  Firm.  Noted  for 
rapid    and  thorough 
mixing    of  Concrete. 
Guaranteed.     Built  to 
a    high    standard  of 
efficiency. 
1917  mod- 
els now  on 
the  market. 

Write  for 
Catalog  B. 


Latest  Improved  Concrete  Machinery 


(Made  in  Canada) 


Crushers,     Rolls,  Brick 
Blocks,    Tile  Machines, 
Mixers,    Screens,  Dump 
Cars,  Pumps, 
etc.      Full  line 
of  Contractors' 
and  Builders' 
Machinery. 


Hoists 

All  sizes 
and  styles 
to  suit 
any  class 
of  work. 


WETTLAUFER  BROS.,  LIMITED 

178  Spadina  Ave.,  TORONTO,  ONT. 

B  ranches— Montreal  Halifax,    Vancouver,  Winnipeg 


To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 


Limited 


KEMPTVILLE 


ONTARIO 


'^Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price.  " 

N.  B.  The  adjoinlne  illustration  shows  a  line  of  42-in.  pipe 
In  a  trench  ready  for  filling;- 


Bar  Cutter 


CUTS  ROUND, 
TWISTED  AND 
JOHNSON  BARS 
up  to  lys"  for  Re- 
inforced Concrete 
Work. 

BuiU  of  two  heavy 
"Armor  Plate"  steel 
plates,  securely  bolted 
and  riveted. 

Equal  to  cast  iron 
machine  twice  its 
wcig-ht. 

Find  out  more  about 
our  punches,  shears, 
toroes,  and  drills  — 
write  for  catalog"  P/S- 
12. 


Canadian  Blower  &  Forge  Co.,  Ltd. 

KITCHENER,  ONT. 

Montreal     Toronto      Winnipeg      Vancouver      St.  John 


I'll  1"  CONTR  AC'!'   R  I-.  CORD 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


Steel 

It'.r  !iii,;;>ui    Steel  Company 

!  on  &  Wrcckins  Co 

v."ompaiiy»  F.  VI. 
■,  aiiy  o(  I  an.,  l.td. 

Stcrt  Ban 

Hurlington  Steel  Company 
tlopkini  &  Company,  F.  H. 
.<tfel  Company  of  Canada,  1-td 

Steel  Pipe 
Can.  Chicago  Bridge  &  Iron  Wks 

Steel  Plate  Construction 

Waterous  Engine  Works  Co. 

Steel  Sash 

Ormsby  Company,  A.  B. 

Stone 

Britnell  &  Company 
Hagersville  Contracting  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 


Structural  Iron  and  Steel 
Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoha  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Piltsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 
Iron  Works 

Surveyors'  Instruments 

Heller  &  T^tightly 


Swinging  Gears 

Pake  Engine  Company 

Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  Iron  Co. 
Gould,  Shapley  &  Muir  Co. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Ilenthorn 
McOougall  Caledonian  Iron  Wks. 
Mackinnon,  Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DcsMoines  Steel  Co. 
Waterous  Engine  works  Co. 


Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &  Gcoghegan 

Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 

Tile  Moulds 

London  Concrete  Macliinery  Co 
Wctllaufer  Bros. 

Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 

Tractors 

Lister  &  Company,  R.  A. 

Turnbuckles 

Canadian   Billings   &  Spencer 
Limited 


Valves 

Canada  Iron  Foundries 
GartsIiore  Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Ounlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
.Stnrtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wa;  ons 

ril'lin  VVatfon  (-'(iinpany. 

Water  Level  Apparatus 

Gent  &  Company 

Waterproofing 

Paterson   Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 

Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest-O  Lite   Company,  Inc. 

Welding  and  Cutting  Plants 
Prest-OLite    Company,  Inc. 

Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford   Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

V 

Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 

Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wooa  Pipe  &  Tank 

Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


Efficient  Automatic  Lubrication 

Increases  Capacity  of  Elevators 
and  Decreases  Power  Needed 

Periodical  oilinj^-  of  the  J4uide-rails  of  passenger  and  freight 
elevators  is  not  only  wasteful,  dirty,  and  dangerous — it  is  inefifi- 
cient.  After  each  oiling  the  rails  have  too  much  lubricant,  that 
runs  down,  smears,  and  catches  dust.  Then  they  have  too  little, 
wasting  power  and  lessening  the  capacity  of  the  car. 

LYMAN  Elevator  Guide 
Lubricators 

automatically  apply  just  the  right  amount  of  grease  to  the  hearing- 
surface.  The  feed  stops  when  the  car  stops,  so  there  is  no  smear- 
ing or  waste.  Yet  there  is  always  lubricant  enough,  so  the  car 
runs  week  in  and  week  out  at  maximum  capacity,  with  minimum 
power. 

Write  for  Descriptive  Boolilet  and  Prices  to 

Lyman  Tube  &  Supply  Co.,  Ltd. 

Montreal  Toronto  Winnipeg  New  York 


May  i),  1917 


THE  CONTRACT  RECORD 


* 

15 


SURROUND  YOUR 

BUSINESS  WITH 
NEVER- FAIL 
BELTING 


^'^^  OF  Q0^^'*' 


?0  LOAD 
JOOHEAVY 


"Strength  of  Gibraltar,"  while  not  our  phrase,  aptly  applies  to 
the  rubber  belting  made  by  us  and  sold  under  the  name  "GIBRAL- 
TAR REDSPECIAL." 

It  would  be  interesting  to  us  if  you,  as  a  user  of  belting,  would, 
before  making  your  next  purchase,  get  a  verdict  on  "GIBRALTAR" 
from  some  of  your  friends. 

Ask  them  if  a  stronger  belt  than  "GIBRALTAR" — one  giving 
more  service  with  less  loss  of  power — can  be  obtained  anywhere; 
if  any  other  product  will  survive  heavy  loads  better;  and,  if,  in  with- 
standing the  jerky  strains  consequent  on  fluctuation  of  power,  any 
other  belt  can  show  a  higher  quality  of  friction  in  unitmg  the  plies 
than  "GIBRALTAR  REDSPECIAL." 

We  have  evidence  aplenty,  in  the  form  of  voluntary  testimony, 
which  shows  that  for  strength,  durability,  and  general  service 
"GIBRALTAR  REDSPECIAL"  is  matchless.  In  the  Biggest 
Saw  Mills,  Biggest  Pulp  and  Paper  Mills,  Biggest  Manufacturing 
Plants,  one  "driving  force"  is  nearly  always  in  evidence — Dunlop 
"GIBRALTAR"  Belting. 

For  Drives,  Rotaries,  Edgers,  Lath  and  Shingle  Machines,  or 
any  kind  of  Transmission  work,  there  is  nothing  better  than  Dunlop 
"GIBRALTAR  REDSPECIAL"  Belting. 

And  what  Dunlop  "GIBRALTAR  REDSPECIAL"  means  to 
users  of  Transmission  Belting,  Dunlop  "SAMSON"  ensures  to 
users  of  Conveyor  or  Elevator  Belting. 


DUNLOP 

GIBRALTAR' 
BELTING 


Dunlop  Tire  &  Rubber  Goods  Co.,  Limited 


PHI'.  CON  TRACT  RFXORD 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Alirani  i. \im-m  Tool  I  imiiumv 
American  Lead  IViuil  I  nnipanv 
American  W  ell  \Vi>rks 

AnKlins  Limittd   

Afmstroiiii  Cork  Company   

Asbestos  Manufactitrinu  Compam 
Aspluilt  an.l  Siu>ply  Company 
Ault  \-  Wihorjf  Compam 


ilarhcr.  I'rank  ... 

MarliiT  .\sphalt  raviiii;  ^  ..iui>,m.\ 

r.i-atty  &  Sons.  Ltd.,  M  

lUack  T.uildinK  Supply  Company 

I'.lair  C  ompany.  B  

I'.ovins   Hydraulic  and  F.n^incoiiin 

Company   

I'.rantford  Kootin};  Comi'any 

Hritnell  Company,  Ltd.   

r.urlinRton  Steel  Company   

livers  Machine  Company.  John  1-. 


Canada  Cement  Compaiw   

Canada  Crushed  Stone  Corporation 

Canada  InRot  Iron  Company   

Canada  Iron  Foundries.  Ltd  

I  anada  Wire  and  Iron  Goods  Co.  .. 

Canadian  Billings  &  Spencer  

Canadian  Blower  and  I'orse  Co 
Canadian  Chicago   Bridge  and  Iron 

Company   

Canadian  Consolidated  Rubber  Co... 
Canadian  InRersoll-Rand  Company.. 
Canadian    Inspection    and  Testing 

Laboratories   

Canadian  Mathews  Gravity  Carrier 

Company   

Canadian  Office  School  l'"urniture  Co. 

Canadian  Pipe  Company,  Ltd  

Canadian  Surety  Company   

Carey  Company  Philip   

Carter  White  Lead   

Cast  Stone  Block  and  Machim  (  o 

Cement  Gun  Company  . .  ;  

Chipman  &  Power   

Conduits  Company,  Limited   

Cook.  A.  D  


[)ake  EnRine  Company   

Darlinff  Brothers   

Dennis  Wire  and  Iron  Company  . 
DesMotnes  Bridge  and  Iron  W  orks. 

Dillons  Limited   

Dominion  Concrete  Company   


.")() 


.•)() 


•In 
40 


.■)(". 


hoiniiiion    luiLiintn'rinn    and  Insprc- 

tion  C'onipany   

Dominion  Iron  and  .Steel  Company  . 
noniitiion  Iron  and  Wrecking  Co... 

l>,.unninn  I'ainl  Works   

Dominion  Sl-vvct  I'ipr  Company  ... 

DominioTi  Wire  l\opc  Comiiany  

Dnnlop  Tirr  and   Rubber  Comjiany. 

!■  \i-a\alin-  and  Screening  Macliinery 
(  iimpany   


12 
1  I 
12 
(iO 
1.") 


■"osier,  W.  1  

•'onndation  Company, 


(iartsbore,  Jobn  1  

( hirtsbore-'l'bompson  I'ipe  and  I'oun- 

(Iry  Company   4'i 

(ient  Comijany  

(iillis  &  Gcoghegan   

(joold,  Sbapley  &  Muir  Company  ..  .">." 
(lra\'  Constnu'tion  ('o..  J(din  V  


I  huUbn  &  Miles  

I I  alliday  Conii)any   

Hamilton  &  Toronto  .Sewer  Pipe  C< 

ilopkins  &  Co.,  I'.  II  

Hunt  &  Co.,  R(d)ert  W  


56 
Mi 


1)0 

.■>(i 


Ideal  Concrete  Machinery  Company  ■>^ 
Inglis  Comi'jany,  Jf)hn    4.'> 


Jenckes  Macliinc  Comi)any 
Kerr  Engine  Crmipany,  Ltd. 


Lea,  R.  S.  &  W.  S  

Lister,  R.  A  

London  Concrete  Machinery  Co.  .. 
London  &  Lancashire  Life  Ins.  Co..  .")() 
Lvman  Tube  and  Supply  C  ompany  ..  14 


GO 

.)() 
.51 
4 


i:; 


.MacKintmn,  Holmes  &  Co  

Manitol)a  Bridge.  Works  Comiiany.. 
Maritime  liridge  Works  Company  .  . 

Marsh  &  Henthorn,  Ltd  

McAvity  &  Sons,  T  

McDougall  Caledonian    Iron  Works 

Company   

.McGregor  &  Mclntyre   

MacLcan  Daily  Reports   

.Meaford  Wheelbarrow  Company  ... 

Miller  &  C'o.,  f^eorge  M  

Milton  Hcrsey  Company  

Montgomery    I'aultless    Mose  Reel 

Company   


4!) 
IS 


54 


50 
51 


5(1 
4!) 


Morrison  &  Co.,  T.  A   56 

Mueller  Manufacturing  Company,  H.  48 
Mussens  Limited    o 

.Xational  Iron  Works    ■>1 

Neptune  Meter  Company    47 

.\obIe,  Clarence  W  

Xorthern  Crane  Works   

.Xova  Scotia  Steel  and  Coal  Company 

Office  Specialty  Company   

Ormsby  Company,  A.  B   18 

Ontario  Sewer  Pipe  Company   

Ontario  Wind  Engine  and  Pump  Co.  47 

Pacific  Coast  Pipe  Company    51 

Paterson  Manufacturing  Company  . . 

Pedlar  People   

Pittsburgh-DesMoines  Steel  Co.  ...  51 

Pontifex,  Bryan    '>^' 

Power  &  Son    •'^ 

Quinlan  &  Robertson   

Reid  &  Brown  Structural  Steel  and 

Iron  Works   

Rogers  &  Co.,  F  

Rogers  Supply  Company   12 

Sheldons  Limited   ,.  ■ 

Standard  Clay  Products,  Limited  ..  11 
Standard  Underground  Cable  Com- 

Ijany  of  Canada  

Stark  Rolling  Mill  Company   

Steel  Company  of  Canada  Ltd   i) 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F. 
Sun  Brick  Company   

Thompson  Brothers    5f> 

Tiffin  Wagon  Company   

Toch  Brothers   

Toronto  Plate  Glass  Importin.g  Co..  1 
Trades  and  Labor  Branch  Depart- 
ment of  Public  Works    57 

Trussed  Concrete  Steel  Company  ...  12 
Turnbnll  Elevator  Company  

\'ancou\'er  Wood  l'ii)e  and  Tank  Co. 

Waterous  Engine  Works  Company. 

Wells  &  Gray,  Ltd  

Wettlaufer  Brothers    K! 

Wynne-Roberts.  R.  0   56 


Our  advertisers  represent  the  most  pro^essive  manufacturers  and  dealers.  Make 
your  purchases  of  them.  Give  your  business  to  the  man  who  is  enterprise 
in^  enough  to  spend  money  and  time  to  ^et  in  touch  with  you. 
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LINABESTOS 

"The  Fireproof  Building  Board 

3/16"  thick— Sizes:  48"  x  48",  48"  x  96" 

COMPOSED  OF  ASBESTOS  AND  CEMENT 

Is  in  a  class  by  itself.  Has  all  the  good  points — lightness,  convenience  in  installation, 
attractive  appearance,  economy — of  the  ordinary  building  board,  and  in  addition  it  gives 
the  greatest  possible  protection  from  fire. 

Linabestos  is  being  used  in  all  classes  of  buildings  in  place  of  lath  and  plaster.  We 
have  supplied  immense  quantities  for  Churches,  Schools,  Hospitals,  Theatres,  Residences, 
Factories,  Garages,  Boat  Houses,  etc.,  etc.  Remember  it  is  Fire,  Moisture  and  Vermin 
Proof.    Lasts  forever. 

People  who  formerly  would  not  consider  wallboards  are  greatly  pleased  with  the  hard 
smooth  finish  of  Linabestos,  which  may  be  left  in  its  pleasing  natural  color,  or  treated 
with  any  class  of  decoration. 

Harder  than  ordinary  sand  and  lime  plaster.    Apply  direct  to  studding. 

If  you  haven*t  examined  LINABESTOS— Send  for  Sample, 
Test  it— it  will  suggest  possibilities  to  you. 


CONTRACTORS 

Please  Note 

Property-owners  will  soon  be 
conning  to  you  for  estimates  on 
Spring  reroofing  jobs.  Are  you 
prepared  to  tell  them  the  facts 
about  "Asbestoslate" — its  dura- 
bility, freedom  from  repairing 
and  painting,  moderate  price? 
Are  you  prepared  to  show  these 
Shingles  and  estimate  on  the 
job? 


Made  in  Canada 

The  Roof  that  Outlives  the 
Building 


In  every  community  the  op- 
portunity for  Asbestoslate  and 
for  the  contractor  who  makes  a 
specialty  of  them  is  growing 
every  year. 

More  and  more  of  these  Shin- 
gles are  being  laid.  More  people 
asking  for  them.  It  is  getting 
harder  every  year  to  do  a  repre- 
sentative roofing  business  with- 
out them. 

Write  us  now  for  information, 
terms,  and  trade  prices. 


Asbestos  Manufacturing  Co. 

808-809  Drummond  BIdg.,  MONTREAL 


78  St.  Peter  St.,  QUEBEC 


601  C.P.R.  Bldg.,  TORONTO 


"Everything  in  Asbestos" — from  a  Thread  to  a  Fireproof  Building. 
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Bar  Iron 

Carried  in  all  sizes  and  lengths 
for  immediate  shipment.  Special 
prices  on  certain  sizes. 

Steel  Sheets 

A  complete  range  from  10  gauge  to  28 
gauge,  for  immediate  shipment.  . 


Small  Angles 

From  34"  X  fi"  x  to  2"  x  2"  x 
14"  in  all  sizes,  thicknesses  and 
lengths. 

Steel  Plates 

All  sizes  from  3/16"  to  1"  thick,  in  stock 
now. 


Reinforcing  Bars  for  Concrete 

Shipment  from  Mill  or  Stock 

Medium  Steel,  Square  Cold  Twisted,  sizes  trom  ^"  to  1^",  lengths  up  to  60  feet.  Medium 
Steel.  Plain,  Round  and  Square,  sizes  from  14 "  to  1^4",  lengths  up  to  60  feet. 

We  design  and  fabricate  all  kinds  of  structural  steel,  and  carry  at  all  times  a  large  stock  of  Beams  Chan- 
nels. Broad  Flange  Beams,  Plates  and  Angles,  Rivets,  Bolts,  Shafting,  Transmission  Machinery,  etc.,  besides 
those  mentioned   above — ready   for  immediate  shipment. 

We  have  a  monthly  stock  list  that  should  be  on  your  desk.   Ask  for  it. 


Manitoba  Bridge  &  Iron  Works,  Ltd. 


Winnipeg 


Manitoba 


Buy  Steel  Sash  That  Satisfies 


You  want  Steel  Sash  that  will 
arrive  on  the  job  in  first-class 
condition  ;  that  will  be  complete 
in  every  respect;  that,  when  the 
job  is  finished,  will  not  only 
satisfy  you  completely,  but  will 
satisfy  the  owner. — Such  a  Sash 
is  the  Ormsby  -  Lupton  Rolled 
Steel  Sash. 


We  have  a  Sash  in  which  the 
Ventilators  really  close  tightly;  the 
joints  are  strong;  the  lines  are 
architecturally  pleasing  ;  a  Sash 
that  is  specified,  used,  and  endorsed 
by  leading  Engineers,  Architects, 
and  Contractors  all  over  Canada. 
We  are  Window  specialists. 
Specify  the  Ormsby-Luplon  Steel 
Sash  for  complete  satisfaction. 


Toronto 


Let  us  quote,  and  send  you  our  catalogue 

A.  B.  Ormsby  Co.,  Limited 

Associated  with 

The  Metal  Shingle  &  Siding  Co.,  Limited 

Preston  -  Montreal  Winnipeg  -  Saskatoon  -  Calgary 

F.  A.  GiUies  Co.,  Ltd.,  Halifax- W.  H.  Thome  &  Co.,  St.  John,  N.B.-A.  T.  Chambers,  Vancouver,  B.C. 
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The  Engineer  and  tlie  Labor  Problem 

a  m  ;i  NI'.I'.KI  X(  i  tiu'tliods  imi.sl  rci)lacc  patern- 

alism in  the  handling-  of  ]al)or."  This  head- 
line  to  an  artiele  by  Mis.s  Frances  A.  Kcllor, 
in  a  contemporary,  is  an  ex])ression  f)f  a  new 
idea  of  social  responsibility  that  is  to  be  assumed  by 
the  engineer  in  the  near  future.  Miss  Kellor,  who  is 
assistant  to  tlie  ehaii-nian  of  the  1  inini^ration  C^)m- 
niittee  of  the  ruilt-d  I-^lates  ('hand)er  nf  ( 'omnicrce, 
has  had  uiuisual  1  i])i>i  )rlunity  fur,  .-ind  w  ide  experience 
in.  the  study  of  inclustrial  relations  and  the  methods  of 
copin<^-  with  the  laI)or  ])roblem.  Her  article,  referred  Im 
above,  is  a  very  scholarly  presenlatii  m  nf  tlie  chan,i.;es 


that  are  taking  place  in  industrial-relations  manage- 
ment. Her  contention  is  that  to  permanently  solve  this 
complex  and  diffictilt  problem,  the  engineer  is  the  only 
logical  executive.  In  the  matter  of  handling  labor, 
with  ail  its  dix'erse  complexities,  scientific  planning, 
it  is  prophesied,  will  have  to  be  applied. 

This  may  seem  going  far  afield  from  the  engineer's 
usual  sphere  of  action.  It  may  appear  an  uncalled 
for  transgression  into  the  realms  of  sociology,  per- 
haps a  Avanton  alienation  of  engineering  ability.  Yes- 
terday this  might  have  held  true,  but  to-day  we  must 
not  regard  the  engineer's  place  as  too  limited  and  pro- 
saic. The  trend  of  modern  thought  is  all  along  the  line 
of  a  wide  field  of  action  for  the  engin(?er.  We  hear 
continually  of  the  engineer's  place  in  politics,  of  his 
greater  responsibility  in  national  and  community  life. 
But  this  only  goes  half  far  enough,  or  rather  it  goes  too 
far,  for  it  leaves  o|)en  a -wide  chasm.  By  filling  this 
gap,  the  engineer  would  be  performing  a  duty  cjuite  in 
keeping  with,  his  larger  vision.  This  duty  is  the  im- 
proven-ient  of  the  industrial-relations  problem. 

*        *  * 

I  lithertii,  this  matter  has  been  in  the  hands  of  the 
politician  or  the  welfare  worker.  They  look  at  it, 
though,  friiin  a  xery  socialistic  viewpoint,  at  most  as 
a  matter  of  sentiment,  benevolence,  or  natural-growth 
reform.  Their  outlook  upon  it  does  not  consider  the 
causes  that  produced  the  need  of  an  industrial-relations 
management;  they  regard  nnly  the  efifect.  The  engi- 
neer, however,  has  been  a  fundamental  influence  in 
creating  such  a  need,  'i'he  fact  that  there  is  an  indus- 
trial-rehition  problem  to  solve  is  a  result  of  a  highly 
complicated  organization  1)inding  worker  to  capital. 

'This  organization  of  production  is  a  product  of  mech- 
anical and  human  elements.    The  bent  of  modern  in- 

■  dustry  is  towards  a  mtiltiplication  and  conseciuent  in- 
tricacy of  machinery,  'idle  imit  measure  of  modern  in- 
dustr)'  is  the  machine  ;  it  is  the  predominant  link  of  the 
great  industrial  production  chain.  All  endeavors  have 
been  focused  on  the  improvement  of  the  mechanical 
element,  to  its  greater  efficiency,  and  its  greater  pro- 
ductive capacity.  These  reformations  and  reorganiza- 
tions seemingly  fail  to  ol)serve  the  more  humanized 
side  of  the  matter.  The  human  element  and  the  me- 
chanical element  are  but  complements  of  one  another, 
and  a  concentration  of  effort  has  been  applied  to  the 
one  without  an  attempt  at  a  corresponding  comi)letion 
of  the  other.  The  result  has  been  that  the  human 
side  of  the  industrial  relation  problem  is  subordinated 
and  allowed  to  lag  behind  the  mechanical  develoinneiit. 

The  engineers  ha\  e  been  the  prime  movers  in  insti- 
tuting mechanical  improvements  and  developments. 
They  tiw  to  increase  machine  output  at  less  cost  or 
with  fewer  i-i-ien.  They  build  plants  that  are  marvels 
for  ciinvenience  of  routing,  or  location  of  |)rocesses. 
Their  cfi'orts  have  been  mainly  material.  They  have 
concerned  themselves  little  with  the  human  fabric  of 
the  web.  .\nd  it  has  been  these  material  discoveries 
that  are  larg(d_\-  responsible  for  the  industrial  and  labor 
problem,  for  so  tied  up  are  the  human  and  machine 
elements  that  the  \-ery  life  of  the  one  is  dependent  on 
the  other. 

The  problem  of  industrial-relations  man.agement  is 
siitiply  one  of  adjusting  the  human  laclor  in  the  com- 
l)le\  prodiu'lion  organization  of  industry,  of  correlat- 
ing the  iwii  elements  in  the  proper  fashion  and  of 
pronioiing  a  more  social  and  ecjuitable  en\-ironment. 
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Hcrotofiire  the  solutinn  has  hccii  in         haiuls  of 
bcncvttlcnt-miiulcil  aiul  tlic  phihinthropists.     1  1k'  on 
pint'trr  has  iu>t.  or  was  not,  asked  to  coutrihutc  his 
itpinions  or  cxpcriciici's.    Hut,  as  Miss  Kollor  stales, 
"this  tieUI  is  primarily  one  for  the  enf^itieerinj^  ex- 
ecutive."    If  for  no  other  reason,  liecause  it  has  heen 
hy  the  eiij^iiieer's  work  in  the  perfection  of  the  me- 
chanical element  of  prmlnction  that  the  need  of  a  labor 
adjustment  is  made  obligatory.    The  coiulitiniis  iindei 
which  labor  has  been  employed  have  been  created  by 
the  application  of  scientific  training  to  ibe  material 
enviriMiinent  of  the  worker.     Why   should   not  tlli^ 
same  talent  be  api)lical)le  to  the  more  human  sur 
roundings  wi»h  an  unmitigated  success? 

The  methods  of  sidving  labor  conditions  seem,  in 
Miss  Kellor's  opinion,  to  rccpiire  the  organization 
ability  and  practical  scientitic  mind  the  trained  en- 
gineer. The  material  element  has  been  developed  by 
a  logical  i)rocess  and  evolution  and  the  same  logic 
seems  no  less  pni|)er  for  the  human  element.  In  all 
its  phases,  then,  whether  of  employment,  promotion 
or  housing,  scientilic  principles  should  be  applied.  This 
ojiens  a  further  fruitful  lield  of  endeavor  for  the  en- 
gii\eer.  His  acceptance  of  its  possibilities  will  bring 
him  to  the  focus  of  a  mighty  change  in  social  responsi- 
bilities, lie  will  be  the  i)ilot  that  guides  the  wheels 
of  industr\ . 


Churches  and  Schools  the  Bulk  of 
Montreal's  Building 

Fl\(  )M  i)resent  ap])earances  the  ch'ivi  ])i)rtion  of 
the  builfling  work  in  Montreal  will  be,  like  last 
vear,  on  churches  and  schools,  with  a  little  con- 
struction on  munition  plants.  Materials  have' 
lately  advanced  in  cost  right  along  the  line,  and 
in  certain  directions  are  also  scarce;  labor,  too,  is  dear,  " 
and  the  men  in  some  trades  are  demanding  still  higher 
pay.  Thi>  ha>  a  tendency  to  restrict  building,  although 
the  permits  and  the  \  alues  show  a  large  increase  over 
last  year. 

In  the  opinion  of  some  contractors  there  is  no  pros- 
pect of  any  substantial  decrease  in  the  cost  of  building 
for  at  least  two  years,  and  those  who  contemplate 
building  should  face  the  situation,  h'or  a  long  time 
after  the  commencement  of  the  war,  there  was  a  very 
dull  )>eriod  in  the  contracting  line,  many  people  being 
afraid  to  commence  operations  owing  to  the  uncertain 
outloftk  as  to  the  course  of  hostilities,  although  prices 
were  very  low.  Subsequently,  under  the  stimulus  of 
munitions  work,  contractors  were  able  to  advance  quo- 
tations, but  even  then  much  building  was  postponed 
in  the  belief  that  prices  would  revert  to  something  like 
a  normal  basis.  The  contrary  has  proved  to  be  the 
case,  and  the  cost  of  building  has  consistently  risen.  It 
is  true  that  land  values  have  receded  from  the  high- 
water  mark  reached  during  the  boom  davs,  ljut  this 
circumstance  is  more  than  balanced  by  the  all-round 
advance  in  materials  ^ind  labor. 

The  Contract  Record  strongly  advocated  construc- 
tion work  during  the  dull  period  referred  to,  and  those 
who  took  advantage  of  thi>  advice  were  able  to  obtain 
cheap  building.  It  looks  as  if  the  higher  level  of  prices 
has  come  to  stay  for  some  time,  and  that  those  who 
desire  to  build  will  not  get  better  terms  by  postpcjning 
work.  The  rebuilding  of  the  devastated  regions  in 
France  and  Belgium  will  involve  a  heavy  call  on  the 
resQurces  of  the  world,  making  for  high  ])rices  both  on 
this  continent  and  in  Europe. 

So  far  as  the  Province  of  Quebec  is  concerned,  the 


hulk  of  the  contracts  this  year  are  for  churches  and 
sclioiils,  together  with  some  factories  and  additions  to 
existing  pulp  and  paper  mills.  There  is  a  number  of 
residences  to  be  erected,  although  it  is  argued  by  some 
peoi)le  that  the  cost  of  this  class  of  building  is  so  high 
as  to  i)reclude  anything  like  a  profitable  return  on  the 
investmenl.  Tenders  for  a  considerable  number  of 
small  bridges  have  been  invited.  Two  or  three  filtra- 
tion sciienics  are  also  to  be  carried  out. 


Untrue  Cost  Reporting 

Tl  i  KKE  is  a  \  ast  deal  of  untrue  cost  reporting  in 
this  day  and  generation.  By  untrue  we  mean 
sim])ly  incorrect,  whatever  the  underlying  cause 
or  motive.  Much  of  this  untruthfulness  is  due 
to  unintentional  incompleteness  through  ignorance, 
blundering,  or  laziness,  but  some  is  deliberateh'  de- 
signed to  deceive.  Engineers  who  value  their  reputa- 
tion for  scientific  accuracy  and  for  professional  honesty 
should  fight  untrue  cost  reporting,  regardless  of  its 
origin  or  object. 

I'^lagrant  examples  of  untrue  cost  reporting  are  apt 
to  be  found  after  changes  from  private  to  municipal 
ownershi])  of  waterworks  and  other  public  utilities.  In 
such  case  it  is  very  common  for  cities  to  claim  profits 
under  municipal  ownership,  sometimes  after  consider- 
able reductions  in  rates,  when  the  fact  is  that  inade- 
quate allowance,  and  in  extreme  cases  no  allowance  at 
all.  has  been  made  for  capital  charges.  Similarly,  cities 
changing  from  street  cleaning  or  garbage  disposal  by 
contract  will  compare  contract  prices  with  the  "cost" 
of  the  municipal  service,  and  make  absolutely  no' allow- 
ance for  interest  and  depreciation  on  plant  and  equip- 
ment. An  example  of  this  occurred  in  the  first  state- 
ment of  the  results  of  the  operation  of  the  Cleveland 
garbage  reduction  works  under  municipal  ownership, 
although  a  footnote  naively  ga\  e  warning  to  the  wary 
that  interest  on  'bonds  was  not  included  because  it  was 
taken  care  of  by  another  city  department.  Later  re- 
l)orts,  it  is  only  fair  to  say,  included  an  allowance  for 
all  capital  charges. 

i  Engineers  can  ai)])reciate  the  obligation  of  cities  to 
include  capital  charges  wdienever  comparing  public 
W'ith  private  ownership  of  utilities,  or  results  under 
contract  construction  of  sewers  or  pavements  or  con- 
tract service  in  street  cleaning,  garbage  collection,  and 
disposal  with  force-account  results.  The  average  city 
official,  however,  seems  unable  or  unwilling  to  take  all 
the  elements  of  cost  into  account  when  he  is  reporting 
the  cost  of  almost  any  service  rendered  by  a  cit3^  What 
city  accounts,  to  go  into  quite  another  field  than  any  of 
those  mentioned,  include  in  the  statement  of  cost  of 
the  i)ublic  schools  the  interest  charges  and  depreciation 
on  the  investment  in  school  buildings? 

Since  the  engineer  can  and  does  appreciate  all  the 
elements  of  cost  far  better  than  the  average  city  official 
or  citizen,  he  should  take  pains  to  see,  each  in  his  own 
citv  or  state,  that  true  and  full  costs  are  reported  in- 
stead of  dishonest  or  partial  costs. — Engineering  News, 

The  Legislative  Committee  of  the  INlontreal  Coun- 
cil has  been  asked  to  report  on  a  proposal,  favored  by 
the  Board  of  Control,  for  the  city  purchasing  sandpits 
and  quarries.  The  same  committee  is  asked  to  report 
on  obtaining  ]jowers  to  control  the  height  of  outside 
staircases  to  dwellings  as  well  as  power  to  enforce  the 
povision  of  rear  exits.  The  idea  is  to  limit  outside 
staircases  to  a  height  of  five  feet,  communication  with' 
ui)per  flats  being  obtained  by  staircases  inside  the 
building. 
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Steel  Joined  on  Bloor  Street  Viaduct,  Toronto 

Another  Stage  in  the  Completion  of  Big  Bridge — Contractors 
are  Ahead  of  Schedule  —  Rosedale  Section  Practically  Fin- 
ished— A  Review  of  Past  Progress — Steel  Erection  Methods 


THE  steel  of  the  Bloor  Street  viaduct,  Toronto, 
was  finally  linked  uj)  according  to  schedule  on 
May  1,  so  that,  with  the  Rosedale  section  prac- 
tically completed  some  time  ago,  the  bridge  is 
now  continuous  from  end  to  end,  although  several 
months  from  a  traf¥ic-bearing  stage.  The  first  sod 
was  turned  on  January  16,  1915,  and  the  time  allotted 
by  contract  for  the  completion  of  the  work  expires  on 
December  24,  1917.  The  Rosedale  section  M'as  fin- 
ished with  the  exception  of  the  paving,  track  laying 
and  lighting  arrangements,  some  time  ago.  and  opera- 
tions will  now  be  concentrated  on  the  Don  section 
and  the  Bloor  fill  section,  which  forms  the  western 
end  of  the  viaduct.  Details  of  design  and  construc- 
tion with  progress  reports  have  appeared  in  the  Con- 
tract Record  of  Tulv  15,  1914;  October  28.  1914;  No- 
vember 18,  1914;"  December  15,  1915,  and  July  12,  1916. 

This  viaduct,  the  purj^ose  of  which  is  to  link  the 
north-eastern  section  of  Toronto  with  the  central  and 
western  portions,  separated  otherwise  by  the  deep 
Don  Valley  and  the  subsidiary  Rosedale  Ravine,  has 
an  entire  length  of  5.267  feet,  from  Bloor  and  Sher- 
bourne  Streets,  the  western  terminus,  to  Broadview 
and  Danforth  Avenues,  the  eastern  extremity.  The 
bridge  divides  itself  into  three  main  sections;" an  earth 
side-hill  fill,  1,564  feet  long,  paralleling  the  Rosedale 
ravine,  and  two  bridge  sections  known  as  the  Rosedale 
and  Don  sections,  crossing  the  Rosedale  Ravine  and 
Don  Valley  respectively.  A  paved  roadway  will  cross 
the  j)roiection  of  land  that  separates  these  two  vallevs 
and  will  connect  the  two  bridge  sections.  The  earth 
side-hill  has  been  adopted  at  the  western  end  to  avoid 
a  long  exj)ensive  bridge  which  otherwise  would  l)e 
required  to  cross  the  ravine  at  a  very  acute  angle. 
By  deviating  the  route  along  the  ravine  for  a  short 
distance,  a  bridge  crossing  it  at  nearly  right  angles 
is  made  possible.  The  fill  is  being  gradually  per- 
formed and  tenders  will  be  taken  for  its  completion 
if  free  fill  and  excavation  spoil  does  not  prove  suffi- 
cient. 

The  i)ridge  proper  is  a  steel  arched  structure  car- 
ried on  reinforced  concrete  piers  and  with  reinforced 
concrete  approaches.  The  main  spans  are  four-ribbed 
three-hinged  steel  arches.  The  bridge  measures  86 
feet  wide  out  to  out  of  handrailing  with  two  canti- 
levered  sidewalks  10  ft.  9  ins.  wide  and  a  roadway  64 
ft.  6  in.  curb  to  curb  with  two  car  tracks.  It  is  a 
double-deck  structure,  the  difference  in  elevation  of 
grades  of  the  lower  and  u])per  deck  systems  being  22 
ft.  The  lower  deck  which  is  to  provide  for  future 
subway  traffic  will  not  be  finished  at  present.  In  the 
Don  section,  there  are  five  main  arches  witii  one  in 
the  R()sedale  section.  They  are  carried  on  cast  steel 
pin  grillages  set  on  granite  blocks  in  the  skew-backs 
of  the  piers.  The  floor  supports  are  T-beam  stringers. 
Lattice  girders  on  the  end  of  the  deck  svs.tein  carry 
the  hand  railing. 

The  eastern  i)ortion  of  the  viaduct,  crossing  the 
Don  valley  and  known  as  tlie  Don  section,  connects 
Danforth   Avenue   with   a   projecting  point   of  land 


between  the  two  ravines.  Its  length  is  1,680  ft.,  in- 
cluding the  approaclies.  The  arches  total  1,077  ft.' 6  in. 
There  are  five  main  arches,  two  of  158  ft.  span,  two 
of  240  ft.  span  and  one  df  281^-2  ft.  span,  all  measured 
from  centre  to  centre  of  pins.  The  l^ight  above  the 
Don  river  is  125  ft.  The  western  approach  contains 
a  small  80  ft.  steel  through-truss  span  masked  with 
ct)ncrete  side  walls  and  suspended  concrete  ceiling. 
The  eastern  approach  and  the  remainder  of  the  ap- 
proach work  on  the  west  comprise  steel  frame  work 
with  deeply  panelled  concrete  wall  coverings  which 
give  the  effect  of  very  solid  and  massive  concrete 
abutments. 

The  main  piers,  P>,  C,  1),  and  1{.  (lettered  from  the 
east),  are  carried  down  to  bed  rock  which  ranges  from 
29  ft.  to  47  ft.  below  ground  surface.  Excavation  for 
these  piers  was  performed  by  the  open  caisson  method, 
Lackawanna  steel  sheet  piling  and  timber  sheeting- 
being  used,  with  heavy  bracing  to  prevent  the  cais- 


Steel  arches  were  erected  on  timber  falsework  by  travellers  and  guy  derricks. 

sons  from  caving  in.  I'ulsometer  jjumps  were  used 
in  general  for  unwatering,  which  was  quite  a  job  in 
the  two  ])iers  on  either  side  of  the  Don.  Hayward 
buckets  did  the  excavating.  The  rock  at  this  loca- 
tion is  of  a  shaly  nature,  the  to])  strata  of  which  were 
soft  and  disintegrated.  This  necessitated  a  bedding 
2  or  3  feet  further  down  to  secm-e  a  firm  foundation. 
The  deepest  excavation  was  47  ft.  below  the  lowest 
lex  el  of  the  Don  Valle}'.  The  i)iers  .\,  E  and  (1.  at  the 
two  a])proaches,  are  of  tlie  mattress  type  on  liard,  dry 
clay  foundations  varying  from  10  to  14  ft.  below  the 
surface  of  the  ground.  Tiie  only  serious  trouble  en- 
countered during  the  construction  of  the  piers  was 
deei)  layers  of  quicksand  saturated  with  water,  necessi- 
tating rigid  and  tight  fitting  forms.  The  total  excava- 
tion amounted  to  alxnit  45,000  cubic  yards.  The  spoil 
was  handled  by  an  aerial  tramway  1,200  feet  long, 
spanning  from  the  east  bank  of  the  Don  to  a  point 
just  ])ast  the  west  abutment  at  an  elevation  125  ft. 
abov  e  the  \'alley  bottom. 

Tlie  concrete  for  the  piers  was  placed  from  five 
lioisl  towers  and  chutes  located  opposite  piers  B,  C,  D, 
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\:  ami  F.  'I'hc  mix  was  I  ir' '  Idr  llu'  I'l  uuulations 
ami  1:2'<*:5  for  the  boilios.  Rolayiuv;  ckikhU'  Irnin 
ttnver  to  tower  was  carried  out  in  some  instances.  Tlu' 
piers  are  solid  to  the  skew-hacks  and  are  hollow  con 
crete-faced  aliove  that  point  with  steel  frames  carry 
iiig  the  l«)ads.  This  construction  qix  es  the  appearance 
of  very  solid  piers  up  {<>  deck  le\cl. 

The  concretiiiy:  plant  comprises  live  concrelinj; 
towers  with  a  mixing  outlit  for  each  with  the  aerial 
cahUnvay  ft>r  transi»ortalion  of  aijiiretiatcs,  etc.  I'.ach 
tower  is  provided  with  a  derrick  boom.  There  arc 
three  railway  lines  in  tlie   l)cin   \  alley  crossing  the 


The  brklge  comprises  four-ribbed,  three-hinged  steel  arches.  Under- 
side of  one  arch  lool^ing  toward  concrete  pier.  ' 

line  of  the  viaduct.  'I"he  Canadian  I'acitic  Railway 
tracks  run  parallel  to  the  river  about  half  way  up  the 
hill  on  the  eastern  side  of  the  valley.  The  G.  T.  R. 
and  C.  X.  R.  lines  are  in  the  bottom  of  the  valley 
just  on  the  west  bank  of  the  Don.  The  i)roximity  of 
these  lines  ,made  it  a  very  easy  matter  to  transport 
material  and  equipment.  The  aggregate  for  the  east 
side  of  the  Don  section  is  delivered  on  the  sidings  of 
the  C.  P.  R.,  unloade(J  by  clamshells  and  delix  ered  to 
the  bins  at  the  foot  of  the  east  tower,  opposite  jjier  B, 
which  is  the  only  tower  served  from  this  siding. 

For  the  western  jjortion  of  the  bridge,  the  railway- 
lines  in  that  side  are  used  for  the  delivery  o{  aggre- 
gate which  is  unloaded  by  clam  shells  into  storage 
bins  or  piles  aUfUgside  the  track.  F'rom  there  it  is 
distributed  by  the  cableway  to  the  mixers  At  the  foot 
of  each  tower.  Cement  is  unloaded  onto  narrow-gauge 
hand  trucks  and  stored  in  sheds.  Distribution  to  the 
mixers  is  by  means  of  the  cableway. 

.\n  up-to-date  plant  is  located  at  the  east  side  of 
the  river.  It  includes  a  carpenters'  shoji,  blacksmiths' 
shop  and  a  machine  shop.  Storehouses  and  boarding 
rooms  for  the  men  were  erected  during  the  early  part 
of  construction.  The  main  water  sujjply  for  drinking, 
boilers  and  concrete  work  is  brought  from  the  city 
mains  on  Danforth  Avenue.  In  general  the  plant  is 
steam  driven.    A  few  small  motors,  however,  are  used 


for  (Irixing  some  woodworking  machinery  and  small 
t<M>ls,  a  small  electric  e(|uii)ment  being  necessary.. 

The  steel  work  was  erected  on  the  Don  section  on 
falsework  by  two  travellers  and  by  guy  derricks.  The 
steel  for  the  eastern  end  of  this  section  is  delivered 
to  the  sidings  of  the  C.  \\  R.  and  unloaded  l)y  a  20-ton 
guv  derrick  with  an  85-ft.  mast  and  60-ft.  boom,  which 
was  also  used  to  erect  i)art  of  eastern  158  ft.  arch.  The 
steel  for  the  west  end  of  the  bridge  was  delivered  on 
the  (i.  -T.  R.  and  C.  N.  R.  railway'  lines,  which,  how- 
oxer,  wei'e  700  ft.  from  the  west  abutment.  The  aerial 
cableway  was  used  to  unload  and  transport  about  450 
tons  for  the  west  ai)])roaches.  l"or  the  west  158  ft.  and 
240  ft.  arches,  the  falsework  was  ])artially  erected  to  a 
certain  elc\;ition  and  a  temporary  track  360  ft.  long 
laid  on  it.  .\nother  20-ton  guy  derrick,  also  with  an 
S5-foot  mast  and  CjO-foot  boom,  erected  in  a  conveni- 
ent location,  unl( jaded  and  raised  the  steel  to  trucks 
on  the  tem])orar}-  track,  where  it  was  moved  into  a 
])o>ilion  for  the  lra\ellers  to  handle. 

.\fter  the  ap])roach  work  was  completed  on  either 
side  two  Iraxellers  Avere  set  up  and  ])erformed  most 
of  the  erection  aided  ])y  the  guy  derricks  referred  to. 
The  li'a\ellers  were  of  the  twin  derrick  type.  Each 
measures  18  ft.  ()  in.  centre  to  centre  of  trucks,  and  is 
fitted  with  two  fiO-ft.  lattice-work  booms  built  in  three 
sections.  The  lifting  capacity  is  12  tons  in  any  p(_)sition. 
The  centre  section  of  20  ft.  is  withdrawn  for  handling 
liea\  \-  loads,  the  ca])acity  in  this  case  being  20  tons. 
A  lour-druni  8  in.  x  10  in.  hoisting  engine  operates 
the  lra\eller. 

The  tra\  eller  was  used  to  erect  the  entire  west  150 
ft.  s])an.  The  corrcs])onding  span  on  the  east  side  em- 
])loyed  l)oth  the  traA'cller  and  a  guy  derrick.  For  the 
240  ft.  arches,  the  traveller  and  20-t()n  guy  derricks 
worked  in  conjunction.  These  si)ans  were  so  long 
that  the  traveler  could  not  reacli  out  far  enough  to 


Decl<  of  the  Rosedale  section  minus  car  tracks  and  paving.   The  Don 
section  will  be  identical  in  appearance.   Total  width  is  86  feet. 

complete  tlie  arch  until  the  derrick  had  erected  a  great 
part  of  the  opi)osite  side  of  the  spans.  The  centre 
281  ft.  span  was  assembled  simultaneously  from  each 
side,  using  only  travellers.  The  steel  met  on  May  1, 
so  that  the  steel  is  now  continuous  from  end  to  end. 
There  are  \-ery  nearly  6,000  tons  of  >teel  in  the  Dcmi 
section . 

.\11  of  the  steel  was  assembled  on  falsework.  This 
was  luade  of  12  .\  12  and  10  x  18  Douglas  hr  tiiubers 
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in  standard  sections  with  caps,  sills  and  platforms  uni- 
form, so  that  assembly  was  possible  with  very  little 
waste.  All  bents  were  framed  before  being  used. 
Provision  was  made  for  jacks  under  each  panel  point 
for  raising  or  lowering  the  ribs.  The  falsework  was 
built  up  as  required  and  as  the  arches  progressed.  The 
erection  travellers  were  employed  to  a  considerable 
extent  in  raising  the  falsework  and  a.  stiff-leg  derrick 
when  the  traveller  was  found  impracticable. 

When  the  travellers  are  not  further  needed  both 
will  be  run  to  a  point  over  the  G.  T.  R.  tracks  at  the 
west  bank  of  the  Don  and  one  will  disassemble  the 
other  and  lower  it  to  the  cars  below.  A  derrick  will 
then  be  erected  to  disassemble  the  second  one  and 
lower  it  to  the  railway  tracks. 

The  pin  joints  for  the  spans  are  steel  castings  set 
on  granite  blocks  imbedded  in  the  concrete  piers  and 
held  with  two  anchor  bolts.  As  stated,  the  piers  are 
solid  up  to  the  skew-backs  only  and  hollow  above  this. 
The  assembly  of  the  steel  began  as  soon  as  the  piers 
had  reached  the  skew-backs  and  the  pin  grillages  were 
set.    The  remainder  of  the  pier  was  continued  later. 

All  concrete  work  is  given  a  smooth  finish.  The 
forms  are  removed  wdien  the  concrete  has  sufficiently 
hardened  and  all  projections  are  removed  with  chisels 
or  other  steel  tools  and  all  holes  are  plugged.  The 
surface  is  then  polished  with  carborundum  blocks,  by 
either  hand  work  or  using  electrically-operated  tools. 
The  final  treatment  is  an  application  of  a  cement  sand 
plaster.  This  gives  a  smooth,  uniform  finish.  The 
total  amount  of  concrete  on  the  Don  section  will  be 
about  43,000  cubic  yards.  The  reinforcing  steel 
amounts  to  492.6  tons. 

The  Rosedale  section  of  the  Bloor  Street  viaduct 
is  600  ft.  long  and  95  ft.  above  the  roadway  in  the 
Rosedale  Ravine.  There  is  but  one  span,  an  arch  mea- 
suring 190  ft.  from  pin  to  pin  with  a  rise  of  64  ft., 
similar  in  design  to  the  arches  in  the  Bloor  Street 
section.  The  western  approach  contains  an  80-ft. 
span,  comprising  through  trusses,  masked  with  con- 
crete sidewalls  and  suspended  ceiling.  The  approaches 
on  this  section  are  enclosed  in  concrete,  similarly  to  the 
Don  section,  thus  giving  a  massive  effect.  The  north- 
westerly side  of  the  bridge  is  placed  on  a  curve  of 
315.6  ft.  radius.  There  is  a  retaining  wall  on  this  ap- 
proach 160  ft.  in  length.  This  is  of  the  buttress  type 
for  60  ft.,  the  remainder  being  of  the  cantilever  type. 

There  are  three  main  piers  in  this  section,  known  as 
H,  I  and  J.  Piers  H  and  I  are  carried  to  a  point  three 
or  four  feet  below  rock  surface  to  obtain  a  solid  founda- 
tion. The  depth  is  about  35  ft.  below  grade.  Pier  J 
and  all  minor  piers  rest  on  clay. 

The  concreting  was  carried  out  with  two  towers 
and  chutes.  The  steel  was  erected  by  derrick  on  this 
section.  Owing  to  the  lack  of  railway  transportation 
all  materials  had  to  be  hauled  and  then  handled  by 
derricks  instead  of  by  aerial  cableway  as  on  the  Don 
section.  This  section  is  now  finished  except  for  the 
paving  and  car  tracks.  The  excavation  for  this  bridge 
was  about  31,000  yards.  The  concrete  work  amount- 
ed to  16,000  yards;  the  structural  steel  to  1,300  tons 
and  the  reinforcing  steel  225  tons. 

The  deck  of  the  bridge  i§  of  reinforced  concrete 
using  a  1  :2  :4  mix.  Twenty  expansion  joints  are  pro- 
vided in  the  floor  of  the  Don  section,  and  8  in  the  floor 
of  the  Rosedale  section.  The  work  is  just  commenc- 
ing on  the  floor  of  the  Don  section  while  that  on  the 
other  is  completed.  A  creosoted  wood  block  paving 
in  a  mortar  cushion  will  be  laid. 
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Ihc  haiulrailiiiy ,  wliicli  anuuinls  to  .>.2Ko  lineal 
ft.  on  the  Don  sectii>n  anil  lineal  ft.  on  the  Ro.^e- 

ilalc  scctiiMi,  is  carrioil  on  lattice  girders  which  are 
enclosed  in  concrete.  It  is  of  concrete  nsinji'  a  1:1  :.i 
mix.  the  aj;f;re,e;ate  hein^  a  crushed  red  granite,  .\fler 
the  forms  are  removed,  the  surface  is  acitl  treated  to 
eat  the  concrete  from  around  the  granite.  This  leaves 
a  rongli  finish  u  ilh  a  reddish  cast.  The  sidewalks  also 
carry  a  reinforced  concrete  curtain  wall. 

As  has  been  stated,  the  massive  effect  is  produced 
in  the  approach  work  by  the  use  of  concrete  facings 
to  the  steel  framework.  The  abutments  comprise  steel 
cohunns  spaceil  20  ft.  centre  to  centre  along  the  axis 
of  the  bridge  antl  22  ft.  transversely,  these  columns 
being  carried  on  reinforced  concrete  pedestals.  Con- 
crete side-walls  cover  the  steel  work  with  lateral  ties 
to  stiffen  the  wall  against  the  flexure.  There  is  ample 
provision  for  expansion.  To  give  relief  to  the  large 
areas,  the  concrete  is  deeply  panelled.  In  the  piers 
the  steel  columns  are  spaced  1()  ft.  6  ins.  and  covered 
with  reinforced  concrete  masked  walls.  The  short 
SO-fot>t  sj)an  at  the  west  end  of  both  the  Don  and 
Rosedale  sections  have  steel  through  trusses  with 
reinforced  concrete  side-walls  carried   on  buttresses 


The  Rosedale  section.    Reinforced  concrete  side  walls  covering  steel 
frame  give  massive  effect  to  abutments  on  both  Rosedale  and 
Don  sections.   Handrail  is  of  concrete. 

forming  part  of  the  main  piers.  The  soffit  is  suspended 
from  the  bottom  cords  of  these  trusses.. 

The  south-east  side-wall  on  the  Rosedale  section, 
owing  to  special  conditions  is  made  in  the  form  of  a 
vertical  slab  with  girders  and  beams  in  the  vertical 
plane. 

The  work  is  being  carried  out  under  the  direction 
of  the  City  Department  of  Works,  of  which  R.  C. 
Harris  is  Commissioner  and  G.  A.  McCarthy,  chief 
engineer.  The  general  contractors  for  the  Don  sec- 
tion are  Quinlan  &  Robertson,  whose  contract  price 
was  $947,076.  The  Hamilton  Bridge  Works  are  the 
contractors  on  the  steel  work.  T.  T.  Black  is  resident 
engineer  for  the  general  contractors.  The  general  con- 
tractors for  the  Rosedale  section  are  the  Dominion 
Bridge  Company,  whose  contract  price  was  $298,555. 
The  Raymond  Construction  Company  were  the  sub- 
contractors on  the  concrete  work. 


Suppliers  of  Material  and  Equipment 

On  the  Don  section  the  following  firms  supplied 
materials : — Albert  Rogers,  Ltd.,  cement  and  crushed 
stone ;  Steel  &  Radiation,  Ltd.,  expanded  metal ;  Steel 
Co.  of  Canada,  reinforcing  bars;  W.  G.  Godson  Co., 


(irreiibuni,  (  )nl.,  sand;  Dominion  Steel  Foundries, 
I  laniillon,  steel  castings;  Canada  Cement  Co.,  cement, 
riie  following  ecjuipment  was  also  used: — Beatty 
hoists;  Hayward  buckets;  Ransome  &  Smith  mixers; 
Marion  steam  shovels;  IngersoU-Rand  air  compressor 
]>laiU  ;  Doty  hoists;  Lidgerwood  cableway. 

( )n  the  Rosedale  section  materials  were  supplied  by 
the  following  firms: — Canada  Cement  Co.,  cement; 
Bailies  &  Peckover,  reinforcing  steel ;  Lake  Shore  & 
Gravel  Co.,  sand ;  Albert  Rogers,  Ltd.,  crushed  stone. 
The  equipment  included : — Smith  mixers,  Beatty 
hoists,  Thew  shovels,  Adams  dump  wagons.  Greening 
wire  rope,  Owen  clam  shells,  T^akewood  dump  buck- 
ets, Ingersoll-Raiul  air  compressors. 


Council  of  R.  A.  I.  G.  Meets 

TJ  l  L  Council  of  the  Royal  .Architectural  Insti- 
tute of  .Canada  met  in  Ottawa  on  April  28,  under 
the  presidency  of  Mr.  J.  P.  Ouellet,  of  Quebec. 
The  meeting  was  very  well  attended,  including 
a  member  from  Alberta.  It  was  decided  to  hold  the 
annual  meeting  in  Ottawa  on  the  1st  and  2nd  of 
October  next.  This  will  be  the  tenth  gathering;  or- 
iginally the  organization  was  known  as  the  Institute 
of  Architects  of  Canada,  and  in  1909  permission  was 
given  to  use  the  prefix  "Royal."  Three  years  later 
the  Institute  secured  a  charter  for  affiliating  all  exist- 
ing architectural  societies  who  possessed  provincial 
charters,  the  members  of  the  provincial  societies  thus 
becoming  members  of  the  R.  A.  I.  C. 

After  discussion,  it  was  agreed  to  establish  an  In- 
stitute medal  oi  merit  to  be  presented  for  competition 
or  to  distinguished  architects.  A  committee  will  obtain 
designs  and  settle  details. 

The  question  of  affiliating  B.  C.  architects'  Asso- 
ciations was  also  dealt  with. 

A  roll  of  honor  of  men  at  the  front  wall  be  pre- 
pared, and  Mr.  A.  Chausse,  the  honorary  secretary, 
was  requested  to  write  every  society  for  lists  of  mem- 
bers who  have  enlisted. 


Real  Stone  Cheaper  Than  the  Imitation 

One  of  the  most  illuminating  illustrations  of  the 
relative  cost  of  difi'erent  ])uilding  materials,  according 
to  "Stone,"  is  furnished  by  the  bids  for  the  construction 
of  the  Madison  School,  at  Syracuse,  N.Y.  It  is  worth 
while  to  consider  these  I^ds  which  were  opened  the 
past  month,  in  detail.  The  bids  in  detail  were  as  fol- 
lows:  A,  limestone,  $217,158 ;  imitation  stone,  $215.404 ; 
terra  cotta,  $215,851  ;  B,  limestone,  $227,700;  imitation 
stone  and  terra  cotta,  the  same;  C,  limestone,  $229,000; 
imitation  stone,  $227,000;  terra  cotta,  $225,400;  D, 
limestone,  $210,000;  imitation  stone,  $210,967;  terra 
cotta,  $215,150.  Thus  it  will  be  seen  that  out  of  twelve 
separate  prices  quoted*  limestone  at  $210,000  was  the 
lowest.  \Vhat  is  more,  this  figure  is  $967  less  than  the 
lowest  imitation  stone  bid,  and  $5,150  less  than  the  low- 
est terra  cotta  bid.  The  most  favorable  limestone  price 
was  no  less  than  $17,700  under  the  highest  imitation 
stone  and  terra  cotta  bids.  On  the  other  hand,  to  put 
the  matter  in  an  absolutely  fair  light,  the  highest  lime- 
stone bid  was  $18,033  more  than  the  lowest  imitation 
stone,  and  $13,850  more  than  the  lowest  terra  cotta  bid. 
What  is  equally  striking  is  the  fact  that  the  bidders 
who  put  in  high  figures  for  natural  stone  offered  in- 
ducements of  only  a  thousand  or  two  dollars  in  favor  of 
the  imitation. 
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Municipal  Engineering  Requirements 

—  —  By  A.  F.  Macallum*  


PROBABLY  there  is  iiu ,  branch  of  engineering- 
that  calls  for  such  diversified  knowledge  as  that 
demanded  from  the  municipal  engineer.  Cer- 
tainly he  is  supposed  to  have  a  knowledge  of 
the  cost  of  installing  a!nd  operating  public  utilities  and 
executive  ability  to  see  that  this  is  at  a  minimum  and 
comparable  with  privately  owned  enterprises.  When 
a  city  reaches  any  considerable  size  it  is  not  possible 
to  follow  the  details  of  design  and  construction  of 
the  different  works  to  be  carried  on  and  the  practical 
engineering  work  must  then  be  carried  out  by  special 
engineers  devoting  all  their  time  to  particular  branches 
while  the  chief  devotes  his  time  to  the  executive  or 
business  work  of  the  department  and  the  policy  to  be 
developed  as  the  growth  of  the  city  brings  forward 
new  problems.  It  is  claimed  of  munici])al  engineers 
that  they  follow  but  do  not  lead  in  such  matters  and 
seldom  initiate  new  policies,  but  wait  until  ct)uncils 
and  public  opinit)n  force  them  to  meet  the  question. 
This  will  be  found  to  be  true  where  the  municipal  en- 
gineer does  not  keep  up  his  reading  and  conline^  him- 
self too  much  to  details. 

The  railways  built  in  this  C(.>untry  some  years  ago 
when  towns  were  anxious  to  secure  them,  liave  cut 
i' cross  the  cities  in  a  manner  to  hamper  the  develop- 
ment of  these  cities  except  in  certain  directions.  This 
is  now  felt  in  cities  where  the  future  planning  for  de- 
velopments is  being  carried  out  with  a  vie\V  beyond  the 
present  day.  But  the  cost  is  almost  prohibiti\  e  in  the 
older  built-up  sections  of  a  city,  to  shift  the  railways, 
with  the  result  that  any  report  showing  a  city  plan 
necessitating  the  spending  of  millions  of  dollars,  while 
pretty  to  look  at,  is  not  seriously  considered  and  sel- 
dom gets  beyond  an  academic  discussion.  This  is 
unfortunate,  but  when  it  is  realized  that  in  this  coun- 
try usually  about  fifteen  mills  of  a  tax  rate  is  from 
uncontrollable  charges  it  will  be  seen  why  aldermen 
are  diffident  about  increasing  it  when  usually  more 
pressing  matters  have  to  be  dealt  with. 

Water  Supply  and  Distribution 

Of  the  different  branches  of  municipal  engineering 
undoubtedly  the  most  necessary  is  the  supply  and  dis- 
tribution of  water.  The  city  which  can  get  its  supply 
without,  in  some  manner,  treating  it,  is  in  a  fortunate 
position.  The  two  standard  m'ethods  of  treating  used 
on  this  continent,  one  by  means  of  graded  sand  and 
usually  without  the  use  (jf  chemicals,  the  other  by  me- 
chanical methods  for  the  treatment  by  chemicals,  give 
ecjually  effective  results,  although  the  selection  of 
which  shall  be  ado])ted  is  governed  generally  bv  local 
conditions. 

In  New  York  a  very  interesting  discussion  has  re- 
cently taken  place  regarding  the  advisability  of  filtra- 
tion outside  of  chlorination,  but  because  of  the  diamet- 
rically opposite  opinions  advanced  by  the  engineers 
of  various  municii)al  bodies  interested,  filtration  out- 
side of  hypochlorite  treatment  was  decided  against,  al- 
though it  was  shown  that  such  treatment  did  not  re- 
move bacteria,  embedded  in  particles  of  suspended 
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matter,  decrease  turbidity,  lessen  color  or  vegetal)le 
stain  or  remove  swamp  odors  or  tastes. 

The  pumping  plant  in  any  waterworks  system  is 
always  of  paramount  importance.  The  power  used, 
steam,  wafer,  gas  or  electric,  will  depend  principally 
upon  the  ojjerating  cost  of  these  motive  agencies  de- 
livered on  the  shaft,  along  with  the  capital  cost  of  in- 
stallation, including-  the  size  of  relative  buildings. 

With  reference  to  the  quantity  of  water  used  for 
usual  basis  of  calculation  in  America  for  a  new  system 
is  100  gals,  per  head.  Toronto  uses  95  and  Hamilton 
110,  while  Ottawa,  strangely  enough,  uses  over  210 
gals,  per  head,  most  of  which,  of  course,  is  waste. 
Cleveland,  on  account  of  waste  of  water,  could  not 
build  pumps  fast  enough  until  meters  were  installed, 
and  the  consumption  dropped  fifty  per  cent.  To  uni- 
versally meter  the  city  of  Ottawa  would  cost  about 
$300,000,  but  the  time  will  come  when  it  will  be  done 
in  preference  to  paying  excessive  power  rates  for  pump- 
ing water.  We  will  then  have  the  usual  cry  that  water 
should  be  free  as  air,  that  i)eople  should  not  be  re- 
stricted in  its  use,  and  all  the  other  time-honored  argu- 
ments against  this  waste,  which  seems  to  be  the  herit- 
age of  people  on  this  continent. 

Sewage  Treatment  Related  to  Water  Supply 

When  a  town  has  secured  a  water  supply  the  neces- 
sity for  sewers  becomes  apparent,  with  (in  some  pro- 
vinces) the  treatment  of  this  sewage  to  a  more  or  less 
vague  standard  which  a  committee  of  this  society  is 
now  trying  to  bring  to  some  kind  of  uniformity 
thrcjughout  the  different  ])rovinces,  but  so  far  with  but 
indifferent  success. 

Most  of  the  older  cities  have  combined  systems, 
but  most  of  the  new  places  have  separate  systems. 
Both  have  still  their  advocates,  but,  with  the  develop- 
ment of  sewage  treatments,  the  separate  system  has. the 
advantage,  especially  where  the  sewage  has  to  be 
pumped. 

The  treatment  of  sewage,  becoming  necessary  as 
the  country  builds  up,  is  yet  in  a  state  of  evolution. 
The  degree  of  treatmei-it  will  \ary  with  local  condi- 
tions, for  instance,  at  Baltimore,  it  is  given  a  second- 
ary treatment  oi-i  account  of  the  oyster  beds  near  that 
city. 

The  object  of  present-day  methods  of  sewage  dis- 
posal has  been  to  take  advantage  of  the  oxidation  pro- 
cess through  the  intermediary  of  living  organism. 
Those  that  have  failed  are  those  that  have  not  sup- 
plied these  organisms  with  ;i  sufficient  supply  of  oxy- 
gen to  carry  out  their  functions.  In  connection  with 
sewage  treatment  there  are  two  distinct  factors:  (a) 
the  removal  of  all  causes  which  may  effect  a  nuisance, 
and  (b)  the  removal  of  all  causes  which  may  effect 
disease. 

Most  of  the  standard  methods  of  sewage  disposal 
using  screens  and  sedimentation  tanks  perform  onlv 
the  functions  of  clarification  to  a  greater  or  Iqss  ex- 
tent. By  filtering  afterwards  through  slag  or  stone 
the  nuisance  is  altogether  removed,  and  if  necessary 
to  remove  the  disease  germs  the  effluent  can  then  be 
chlorinated. 

This,  then,  seen-is  to  be  the  present-day  idea,  name- 
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ly,  to  remove  from  the  sewage  only  the  ilu-mically  or- 
ganic attributes  which  create  a  miisanco  l)y  decom- 
position. N'o  longer  do  we  find  the  septic  tank  being 
built,  t\»r,  being  wrong  in  principle,  it  is  doomed  as  an 
integral  essential  to  any  method  of  sewage  disposal. 

City  Pavements 

A  visitor  to  a  city  may  forget  its  beautiful  build- 
ings, but  he  will  never  forget  its  pavements,  especi- 
ally when  they  are  bad.  Of  the  materials  in  use  for 
pavements  may  be  mentii>ncd  granite  and  sandstone 
blocks,  wood  blocks,  asphalt  blocks,  brick,  sheet  as- 
phalt, asphalt  concrete  and  concrete.  ( )f  liu  sc  ma- 
terials the  stone  and  wi>od  blocks  arc  used  for  the 
heaviest  traffic,  asphalt  brick  and  asi)halt  concrete  on 
medium,  and  concrete  on  light.  In  this  country,  ex- 
cept in  limited  areas  on  hea\  \  grades  combined  with 
heavy  traffic,  granite  blocks  .are  not  necessary,  and  are 
seldom  used  on  account  of  the  high  cost  of  construc- 
tion and  excessive  nui.^e  unless  well  laid,  'i  rc'ited 
wood  block  in  increasing  amount  is  being  laid  as  meet 
ing  most  of  the  re(iuiremenls,  besides  being  (|uiet  on 
heavy  traffic  streets. 

On  street  car  streets  most  uiunici])al  engineers 
favor  the  lip  girder  rail,  and  all  street  railway  engi 
'leers  favor  the  tee  rail,  one  side  because  the  possi- 
i)ility  of  grooves  C'Ut  alongside  the  rail  is  limited,  and 
the  other  because  of  the  longer  life  of  the  rails.  The 
pavement  to  be  laid  between  and  alongside  the  rails 
is  limited  to  stone  block,  wood  block,  and  brick.  A 
few  places  liave  laid  the  asi)halt  right  up  to  the  rail, 
notably  New  York,  where  very  heavy  rail  sections 
are  used,  but  usually  it  is  not  a  success.  The  tracks 
should,  of  course,  be  rigid,  for  no  pavement  will  stand 
up  alongside  a  track  that  moves  under  car  operation. 
The  spaces  alongside  the  web  of  the  rail  should  also 
be  carefully  filled  to  prevent  as  much  as  possible  the 
ncce-^  rif  water  to  the  base  of  the  blocks. 

Sidewalks  Cause  Controversy 

On  sidewalks  there  is  comparatively  little  to  say, 
although  there  is  more  friction  with  citizens  in  outly- 
ing districts  over  sidewalks  than  all  other  improve- 
ments combined,  especially  where  the  surface  is  of 
a  rolling  nature.  The  average  citizen  seems  to  be- 
lieve that  the  grade  of  the  sidewalk  should  be  the  same 
as  the  front  of  his  lot,  and  that  if  there  be  a  cut  or 
fill  opposite  his  lot  then  someone  has  blundered  in  the 
city  engineer's  department. 

House  Numbering  and  Street  Signs 

House  numbering,  street  signs  and  street  lights  are 
important  municipal  subjects.  The  numbering  of 
houses  is  a  mimicipal  function  which  too  often  does 
not  receive  the  attention  it  merits  from  officials,  judg- 
ing from  the  inconvenience  suffered  by  both  citizens, 
strangers  and  the  postal  system.  A  city  laid  out  ir- 
regularly will  require  a  somewhat  different  treatment 
from  one  on  the  rectangular  plan.  Probably  the  most 
common  and  simplest  way  is  to  begin  numbering  the 
houses  on  any  given  street  at  one  end  of  that  street 
and  continuing  the  numbers  in  succession  toward  the 
other  end,  allowing  a  number  to  each  unit  of  a  uniform 
numbej  of  feet,  such  a>  25,  the  odd  numbers  on,  say, 
the  north  and  w'est  sides.  The  numbers  should  be  of 
such  a  nature  that  a  person  can  readily  see  them. 

Street  signs  should  be  at  each  street  intersection 
and  on  each  corner  of  the  intersection  if  they  are  to 
afford  the, greatest  convenience.   They  should  be  i)lain- 


ly  visible  from  street  cars,  and  sidewalks,  both  by 
(lay  and  night.  In  Hamilton  the  signs  are  so  placed 
on  electric  light  posts  that  the  light  shines  on  them. 
These  signs  are  strongly  made  of  iron,  enamelled  with 
blue  back  ground  and  white  block  letters. 

In  the  lighting  of  streets  it  is  desired  to  get  as 
nearly  as  possible  uniform  illumination  over  the  entire 
area  of  the  street.  The  aim  generally  is  to  insure  that 
the  illumination  at  no  point  will  be  less  than  a  given 
minimum  and  by  means  of  refractors  as  nearly  uni- 
form as  possible. 

The  City's  Cleanliness 

The  keeping  of  the  streets  in  a  clean  condition 
comes  directly  under  the  municipal  engineer  until  such 
time  as  the  city  arrives  at  a  population  of  several  hun- 
dred thousand,  when  usually  a  separate  department  is 
created  that  includes  also  the  collection  of  the  city 
wastes. 

The  collection  and  disposal  of  city  waste  is  a  ques- 
tion that  must  be  decided  at  some  time  as  a  town 
grows,  and  each  city  must  w^ork  out  its  system  for 
collection  and  method  of  disposal.  If  collections  of 
city  refuse  be  made  from  the  curb  the  cost  of  collec- 
tion will  be  about  one-half  the  cost  of  collection  from 
the  rear  of  lots  or  buildings.  By  refuse  I  include  rub- 
bish, garbage  and  ashes,  which  vary  in  each  city,  and 
also  in  different  districts  of  a  city,  the  poorest  dis- 
tricts having-  the  least  amount  of  garbage  and  ashes. 

The  disposal  of  the  city  refuse  is  generally  by  dump- 
ing and  filling  in  low  places  around  a  city,  with  more 
or  less  nuisance  if  close  to  residences.  Cities  of  over 
a  hundred  and  fifty  thousand  can  operate  reduction 
plants  and  pay  operating  costs.  In  some  of  the  cities 
both  reduction  and  incinerator  plants  are  in  operation. 

Incinerators  are  better  for  smaller  cities,  but  it 
should  be  remembered  that  these  plants,  while  they 
will  operate  satisfactorily  under  definite  physical  con- 
ditions, if  these  conditions  be  altered  they  will  not 
operate  satisfactorily.  For  this  reason,  of  280  inciner- 
ators built  from  1885  to  1908,  102  have  been  abandoned 
or  dismantled.  However,  for  the  smaller  cities  they 
are  about  the  only  plants  to  be  installed  when  the 
dumping  places  have  been  filled. 

The  above  outlines  but  the  work  in  the  more  im- 
portant departments  to  be  covered  in  municipal  en- 
gineering and  does  not  touch  the  smaller  and  often 
more  troublesome  matters  that  crop  up  and  are  always 
sent  on  to  the  man  who  is  supposed  to  know  it  all — 
the  municipal  engineer. 


One-Third  of  Mem'bers  of  Calgary  C.S.C.E. 
at  War 

THE  Calgary  branch  of  the  Canadian  Society  of 
Civil  Engineers  has  33  per  cent,  of  its  member- 
ship enrolled  in  the  overseas  army.  Some  of 
these  have  paid  the  great  price.  On  April  25 
Lieut.  Col.  J.  S.  Dennis,  president  of  the  Canadian  So- 
ciety of  Civil  Engineers,  unveiled  a  roll  of  honor  at  a 
dinner  at  the  Palliser  Hotel.  Prior  to  unveiling  the 
roll  Col.  Dennis  referred  at  length  to  the  great  work 
done  by  the  members  of  the  profession  in  the  w^orld 
war,  instancing  the  submarine,  aeroplane,  and  zeppelin 
as  products  of  the  profession.  He  stated  that  the  en- 
gineering branches  of  the  army  deserved  the  greatest 
jjossible  credit.  They  had  taken  just  as  great  risk,  had 
suffered  as  great  losses,  and  were  just  as  necessary  as 
any  other  branch  of  the  army.    Many  engineers  had 
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been  decorated  and  received  special  mention,  and  he 
was  proud  to  be  president  of  such  a  body. 

Perhaps  the  greatest  work  that  the  engineers  could 
be  called  upon  to  perform  would  come  after  the  war, 
when  they  would  have  to  help  in  the  re-habilitation 
of  several  countries.  This  work  would  call  for  great 
energy.  The  Russian  (lovcrnnicnt  alone  contemplated 
building  12,000  miles  of  railway,  and  would  also  build 
up  a  vast  steel  industry  as  soon  as  this  could  be  done. 
The  country  had  the  natural  deposits  of  ore  and  coal, 
and  following  the  w  ar  there  would  be  a  great  demand 
for  engineering  research  and  development.  In  the 
matter  of  chemical  research  the  engineers  had  per- 
formed wonders.  They  had  tackled  and  solved,  prob- 
lems that  before  the  war  had  been  considered  unsolv- 
able.  Many  of  the  engineers  had  not  been  privileged 
to  go  overseas,  and  these  after  the  war  would  prob- 
ably be  called  upon  to  help  restore  the  countries.  They 
should  be  willing  to  give  freely  of  their  ability  to  help 
solve  after-the-war  problems. 

The  following  were  the  names  on  the  honor  roll : 
J.  H.  Rosher,  lance-corporal.  Princess  Pats,  killed  in 
action ;  Lieut.  C.  F.  D.  Ross,  divisional  engineers, 
killed  in  action  ;  Lieut.  E.  B.  McLean,  missing  since 
November,  1910;  S.  R.  Lamb,  ].  H.  Jones,  R.'  L.  H. 
Gooday,  J.  A.  Svmes.  G.  R.  I'.lliott, "  F.  R.  P.urficld, 
H.  R.  Carscallen,"(;.  H.  Whvte,  I'aul  Weatherbee,  P.  J. 
Jennings,  F.  S.  Dyke,  H.  B'.  Muckelston,  F.  K.  Beech, 
V.  Meek,  T.  M.  Montague  and  J.  E.  Caughey.  The 
roll  of  honor  was  the  work  of  Mr.  N.  A.  Pearson,  one 
of  the  members  of  the  branch. 


Two  Montreal  Schools 

MR.  C.  A.  Reeves,  architect,  Montreal,  has  de- 
signed two  schools,  to  be  erected  on  Pius  IX. 
Boulevard,  Maisonneuve,  for  the  Roman 
Catholic  School  Commissioners.  The  schools, 
one  for  boys  and  the  other  for  girls,  are  to  be  on  a 
site  250  X  600  feet,  and  will  be  separated  by  about 
200  feet.  They  are  similar  in  design  and  accommoda- 
tion, the  only  material  difference  being  that  the  girls' 
school  includes  a  residence  for  the  nuns.  The  area 
of  the  girls'  school  is  215  x  75,  and  that  of  the  boys' 
169  X  75.    Both  are  three  storeys  high. 

The  foundations  are  to  be  of  concrete,  and  the  ex- 
terior of  stone  up  to  the  first  floor  and  of  Kittanning 
brick,  backed  by  common  brick  for  the  front  elevation 
of  the  other  storeys.'  The  structures  will  l)e  carried 
on  .steel  frames.  The  floors  will  be  of  birch  over  re- 
inforced concrete.  The  interior  walls  and  the  ceilings 
will  be  of  Rocalite  plaster,  while  the  class  rooms  are 
to  be  divided  by  terra  cotta  partitions.  The  stairs  and 
railings  will  be  of  architectural  iron.  Barrett  specifica- 
tion for  the  roofs  is  included  in  the  contracts.  All 
the  interior  wood  fittings  are  to  be  of  chestnut  finish. 
The  lavatories,  which  will  be  provided  on  all  the  floors, 
will  have  white  tile  floors  and  walls.  Fire  escapes  are 
to  be  provided. 

ICach  school  will  have  three  entrances  at  the  front, 
with  the  main  entry  in  the  centre,  and  a  similar  num- 
ber at  the  rear,  the  latter  leading  to  extensive  play- 
grounds. The  first  floors  will  be  devoted  to  assembly 
halls,  and  will  be  fitted  with  stages.  The  remaining 
floors  will  each  contain  seven  class  rooms,  26  x  30, 
with  the  necessary  cloak  rooms.  On  the  ground  floor 
there  will  be  an  office  for  the  public,  and  on  the  other 
floors,  rooms  w  ill'  br  set  apart  for  the  teachers'  use. 

A  boik-r  house  of  brick  is  to  be  constructed  about 
150  feet  distant  from  the  school.    This  will  contain 


two  boilers  for  supplying  the  hot  water  heating  and 
also  fans  for  the  forced  air  ventilation  system.  The 
hot  water  and  air  wil  be  conveyed  through  pipes  to 
the  schools.  The  lighting  will  be  by  electric  light, 
all  the  piping  being  laid  in  iron  conduits. 

Mr.  A.  Choc|uette,  Montreal,  has  the  general  con- 
tract for  the  girls'  school,  and  tenders  have  been  re- 
ceived for  the  boys'  school. 


Principles  for  Design  of  Retaining  Walls 

The  following  principles  to  be  observed  in  the  de- 
sign and  construction  of  retaining  Avails  were  recom- 
mended in  a  report  of  a  committee  of  the  American 
Railway  Engineering  Association  : 

(1)  For  usual  conditions  of  the  filling  use  an  angle 
of  repose  of  1^  to  1.  For  dry  sand  or  similar  material 
a  slope  of  1  to  1  may  be  used. 

(2)  The  maximum  pressure  at  the  toe  of  the  re- 
taining wall  should  never  exceed  the  safe  bearing  pres- 
sure on  the  material  considered. 

(3)  When  the  retaining  wall  rests  on  a  compres- 
sible material,  where  settlement  may  be  expected,  the 
resultant  thrust,  ]\,  should  strike  at  the  middle  or  back 
of  the  middle  of  the  base  of  the  wall  so  that  the  wall 
wil!  settle  toward  the  filling. 

(4)  When  the  retaining  wall  rests  on  a  material 
where  settlement  may  not  be  expected  the  resultant 
thrust,'  E,  should  not  strike  outside  the  middle  third 
of  the  base,  except  as  noted  in  (5)  below. 

(5)  Where  the  retaining  wall  rests  on  solid  rock 
or  is  carried  on  piles,  the  resultant  thrust,  E,  may  strike 
slightly  outside  the  middle  third,  provided  the  wall  is 
safe  against  overturning,  and  also  provided  the  maxi- 
mum allowable  pressure  is  not  exceeded. 

(6)  In  order  that  the  retaining  wall  may  be  safe 
against  sliding,  the  frictional  resistance  of  the  base, 
combined  with  the  abutting  resistance  of  the  earth  in 
front  of  the  wall,  must  be  greater  than  the  horizontal 
thrust  on  the  back  of  the  wall. 

(7)  The  filling  back  of  the  wall  should  be  carefully 
drained  so  that  the  wall  may  not  be  subjected  to  hyd- 
raulic pressure. 

(8)  The  foundation  for  a  retaining  wall  should  al- 
ways be  placed  below  frost  line. 

(9)  A  careful  study  should  be  made  of  the  condi- 
tions in  the  design  of  each  wall,  and  it  should  be  re- 
membered that  no  theoretical  formula  can  be  more  than 
an  aid  to  the  judgment  of  the  experienced  designer. 
The  main  value  of  theoretical  formulas  is  in  obtain- 
ing economical  proportions,  in  obtaining  a  proper  dis- 
tribution of  the  stresses,  and  in  making  experience  al- 
ready gained  more  valuable. 


The  Montreal  iu.iard  of  Control  hax'e  awarded  the 
contract  for  the  construction  of  the  Lasalle  bridge  to 
Mr.  A.  Pion.  The  contract  was  originally  given  to  Mr. 
T.  (ySullivan,  who,  after  executing  a  portion  of  the 
work,  declined  to  proceed,  on  the  ground  that  it  was 
impossible  to  fill  it  on  account  of  the  increase  in  the 
cost  of  materials.  The  new  contract  is  at  an  advance 
of  $58,000. 


'i"he  council  of  the  Canadian  Society  of  Civil  Engi- 
neers at  Monlreal  lias  approved  the  change  in  name  of 
(he  Regina  P>raiKli  to  the  "Saskatcliew'an  Branch"  of 
the  Society. 
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Modern  Road-making  Machinery — Its 
Selection,  Use  and  Care 

 By  W.  Huber,  A.M.  Can   Soc.  C.E.*  


Ailiscussioii  of  motlorn  nia(l-l)uil(liiij;'  maohinoiN 
rcj^olvos  itsi'lf  intti  a  discussion  of  road-lmilcl- 
iiijj  itself,  for  \crv  fow  operations  in  the  con- 
struction of  our  lii_s;li\vays,  especial!}'  where 
tlie  work  is  on  an  extensi\  e  scale,  are  carried  on  with- 
out the  aid  of  machinery  of  one  kind  or  another.  The 
MK-asure  of  success  achiex  ed  and  the  economies  effect- 
ed throuirh  this  extensive  use  of  machinery  will  depend 
principally  on  three  things:  inlelliuent  selection,  com- 
petent operation  ;ind  careful  maintenance. 

Road  construction  is  carried  on  under  widely  vary- 
injj  conditions,  and  the  selection  of  machinery  for  any 
i»peration  involves  a  careful  study  of  these  conditions. 
The  capacity  of  the  machines  to  be  purchased,  the 
power  recpiired,  the  most  desirable  weights  for  rollers, 
etc.,  should  be  carefully  determined  in  advance,  licjuip- 
ment  once  used  and  found  unsuitable  cannot  be  sold 
or  exchanged  except  at  a  heavy  discount,  and  it  there- 
fore behooves  the  ])urchascr  to  make  no  initial  mis- 
takes. 

The  Human  Factor 

The  progress  of  the  work  and  the  interests  of  the 
machinery  itself  demand  the  very  best  class  of  oi)er- 
at»irs.  No  machine  is  endowed  with  human  intelli- 
gence, nor.  is  any  road-making  machine  automatic  in 
action.  Success  depends  on  human  guidance  and  con- 
trol, the  efficiency  of  which  is  reflected  in  the  results. 
While  the  various  operations  included  in  the  construc- 
tion of  county  roads  may  be  classed  as  rough  work,  they 
ref|uire  much  skill  and  intelligence  of  a  certain  kind, 
and  the  lack  of  these  two  great  essentials  is  sufficient 
to  prevent  results  otherwise  obtainable  with  even  the 
best  equipment. 

Nearly  all  machinery  begins  to  deteriorate  as  soon 
as  it  begins  to  work,  and  this  is  especially  true  of  road- 
making  machinery.  Working  amid  dust  and  dirt,  ex- 
posed to  all  kinds  of  weather,  and  subjected  to  rough 
handling,  the  depreciation  is  great.  Unless  >ucli  mach- 
inery is  carefully  maintained,  its  cai)acity  will  be  re- 
duced, while  at  the  same  time  the  cost  of  oi)eration  will 
be  increased,  the  result  being  lower  efficiency,  higher 
costs  and  less  satisfactory  work. 

The  ordinary  operations"  in  the  construction  of 
county  roads  are  grading,  c|uarrying,  crushing,  haul- 
ing, rolling  and  watering.  Each  of  these  ojjerations 
is  now^  performed  by  up-to-date  machinery  as  against 
more  or  less  primitive  methods  formerly  in  use.  In 
view,  of  the  fact  that  these  several  operations  are  now 
carried  on  almost  entirely  by  the  use  of  machinery,  it 
is  readily  seen  that  efficiency  in  road  construction  may 
be  greatly  increased  through  the  careful  choosing  of 
machines  and  their  operation  in  such  a  manner  as  to 
produce  the  best  results. 

The  first  machine  used  in  road  construction  is  usu- 
ally the  grader.  Grading  machines  are  manufactured 
in  different  sizes  and  weights,  and  choice  will  dej)en(l 
largely  on  the  conditions  under  w^hich  such  a  machine 
is  to  be  used.  Wherever  jjossible  the  tractive  power 
sh'-uld  be  furnished  by  a  mechanical  tractor.  Operat- 


•  Assistant  Enjfineer,  Ontario  Department  of  Public  Highways.  Ab- 
stract of  paper  before  Canadian  and  Internationa!  Good  Roads  Congress. 


ing  costs  of  a  steam  or  motor  tractor  are  approximately 
e(|ual  to  the  wages  of  two  teams,  while  the  work 
accomplished  is  from  25  to  50  i)er  cent,  greater. 

Co-operation  of  Crusher  and  Roller 

Where  roads  are  built  of  local  stone,  the  usual  prac- 
tice is  to  place  the  material  on  the  road  directly  after 
crushing.  The  crusher  and  roller  are  thus  expected 
to  work  together,  the  roller  consolidating  the  stone 
as  it  is  brought  from  the  crusher.  Efficiency  demands 
that  the  stone  be  rolled  and  finished  immediately  after 
being  placed  on  the  road.  If  left  only  half-rolled,  it  is 
certain  to  be  disturbed  by  traffic,  and  much  of  the  roll- 
er's work  is  undone.  The  spreading  and  partial  roll- 
ing of  long  stretches  of  stone  is  the  cause  of  much 
imnecessary  expense.  Economical  practice  also  re- 
fjuires  that  both  crusher  and  roller  be  working-  to 
ca])acity,  but  that  the  roller  is  not  rushed  to  such  an 
extent  as  to  encourage  inferior  or  half-finished  work 
Exactly  as  much  stone  must  be  furnished  the  roller 
as  it  can  properly  consolidate,  and  no  more. 

A  coinmon  source  of  loss  in  crushing  road  material 
is  the  attempt  to  operate  a  crusher  with  too  limited 
a  capacity.  The  daily  output  of  crushers  with  jaw 
openings  less  than  9  in.  x  16  in.  or  10  in.  x  18  in.  has 
been  found  too  limited  to  satisfactorily  supply  the 
average  roadmaking  outfit,  and  the  smaller  machines 
should  not  be  considered.  Similarly  the  motive  poAver 
should  be  sufficient  to  drive  the  machine  at  full  speed 
under  a  full  load.  The  time  lost  in  a  day's  run  due 
to  slowing  down  wdien  the  load  becomes  heavy 
amounts  to  a  considerable  total.  Eor  lowest  crushing 
costs  the  crusher  must  be  worked  to  its  capacity.  This 
is  accomplished  only  by  keeping  the  jaws  full  and  by 
rejecting  all  stone  too  large  to  properly  enter  the  jaw^s. 
I^^or  maximum  output  the  cnusher  should  be  blocked 
U])  ofT  its  wdieels,  which  precaution  reduces  the  vibra- 
tion and  prevents  unnecessar}'  w^ear  on  the  axles  and 
subsequent  heavy  draught  on  the  road. 

Working  Parts  Well  Lubricated 

In  the  interests  of  the  crusher  itself,  special  atten- 
tion should  be  given  to  lubrication.  The  conditions 
under  which  such  a  machine  works  are  severe  enough 
without  its  having  to  sufter  from  lack  of  oil.  Owing 
to  the  dust,  automatic  oiling  devices  have  not,  in  gen- 
eral, l)een  found  reliable,  and  good  lubrication  is  bet- 
ter assured  by  the  frecjuent  a])i)lication  of  small  quan- 
tities from  an  ordinary  oil  can.  Even  with  the  best 
of  care,  the  wear  on  crusher  bearings  is  very  rapid, 
and  in  the  selection  of  an  outfit  a  point  worth  consider- 
ing is  the  ease  with  which  bearings  and  other  w^earing 
parts  may  be  replaced. 

The  selection  of  screens  for  scjiarating  the  varic^us 
sizes  of  crushed  stone  is  ini])ortant.  Eor  road  W'ork 
two  screens,  furnishing  three  sizes  arc  advisable,  the 
sizes  of  the  ])erf()rations  depending  on  the  character  of 
the  stone.  When  limestone  is  being  crushed  the  per- 
forations gi\'ing  best  results  are  3-inch  and  Ij^  inch  or 
IX'  inch,  h'or  use  with  .granite  or  trap  rock,  the  per- 
forations should  be  rather  smaller,  2}j  inch  and  1 
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inch  holes  having  been  fonnd  most  satisfactory.  A 
bad  practice  occasionally  observed  is  that  of  using 
three  screens  having  approximately  3-inch,  1^-inch 
and  ^-inch  perforations.  This  arrangement  gives  four 
sizes  of  stone,  including  a  size  ^-4  inch  to  1^  inch, 
which  when  used  by  itself  is  more  detrimental  than 
useful. 

The  Selection  of  a  Roller  is  Important 

The  stone  having  been  placed  on  the  road,  the  next, 
and  in  many  respects,  the  most  important  operation, 
is  that  of  rolling.  The  intelligent  selection  of  a  roller 
requires  the  careful  consideration  of  a  number  of  points. 
First,  the  weight  must  be  decided  on,  and  will  be  gov- 
erned principally  by  the  subgrade  on  which  it  is  going 
to  work.  Motor-driven  rollers  having  in  recent  years 
come  into. prominence,  the  choice  between  steam  and 
gasoline  or  kerosene  may  well  be  considered.  Owing 
to  its  longer  and  wider  use,  steam  is  more  generally 
understood,  and  it  has  heretofore  been  easier  to  find 
operators  who  understand  steam  engines  than  those 
conversant  with  gasoline  motors.  This  condition  is 
rapidly  changing,  and  with  the  greater  simplicity  and 
increasing  reliability  of  ga.soline  engines,  together  with 
the  greater  number  of  men  who  really  understand 
them,  the  motor  roller  is  rapidly  gaining  in  favor;  and 
further,  it  has  a  numljcr  of  advantages  over  the  steam 
roller. 

The  greatest  wear  on  a  roller  is  seen  on  the  rear 
rolls,  which  soon  become  rounded.  When  this  occurs 
consolidation  is  slower  and  not  so  well  done.  With 
rear  wheels  having  detachable  rims  such  as  are  sup- 
])lied  on  certain  rollers,  the  cost  of  renewing  the  rims 
is  much  smaller  than  where  the  entire  wheel  must  be 
purchased. 

The  Governing  Factor  in  the  Organization 

The  roller  is,  or  should  be,  the  limiting  factor  of 
the  organization,  and  as  it  is  the  most  expensive  part 
of  the  outfit,  it  should  be  worked  to  capacity.  It  is  a 
comparatively  easy  matter  to  suit  the  other  operations, 
— quarrying,  crushing,  hauling,  grading,  etc.,  to  the 
capacity  of  the  roller.  For  this  reason  it  will  pay  to 
secure  the  most  capable  operator  obtainable.  His 
duties  are  twofold,  to  obtain  the  greatest  amount  of 
effective  work  from  the  roller,  and  to  keep  it  in  a  con- 
dition of  maximum  efficiency.  Having  secured  such  a 
man  it  is  advisable  to  hold  him  at  almost  any  cost, 
for  the  savings  he  can  efifect  will  amount  to  many  times 
his  wages. 

The  princijjle  on  which  all  rolling  should  be  done 
is  that  of  securing  the  utmost  consolidation  with  the 
least  work.  It  must  be  so  performed  that  each  pass- 
age of  the  roller  accomplishes  something  in  the  final 
consolidation  of  the  stone,  l-^'or  efficient  consolidation 
the  stone  must  be  rolled  and  finished  as  soon  as  pos- 
sible after  it  is  delivered  to  the  road.  Furthermore, 
satisfactory  consolidation  can  be  secured  only  when  the 
stone  is  confined  at  the  sides.  Unless  a  shoulder  of 
some  kind  is  furnished  to  keep  the  stone  within  the 
recjuired  width  the  weight  of  the  roller  on  toj)  will 
cause  it  to  spread  and  form  a  thin  edge  which  is  easil\- 
broken  off,  at  the  same  time  destroying  tlie  crown  of 
the  finished  road. 

Continuous  Operation  Essential 

The  efficiency  and  economy  of  rolling  depends  on 
continuous  o])eration,  and  anything  which  lends  to 
retard  the  roller  destroys  its  efficiency  and  raises  the 
cost.    Fre(|uently  a  serious  retarding  infinencc  is  lack 


of  water  for  finishing.  Delays  due  to  this  cause  may 
be  ])revented  by  the  employment  of  two  tanks  in 
order  that  there  may  always  be  a  full  tank  on  the  job. 
Considering  the  delays  which  may  be  caused  by  lack 
of  water,  the  cost  of  operating  an  extra  tank  is  neg- 
ligible. Hand  jnnnping  which  was  always  laborious, 
particularly  in  hot  weather,  is  now  replaced  in  up-to- 
date  outfits  by  a  pump  driven  by  a  small  gasoline  en- 
gine mounted  on  the  tank. 

Mechanical  Haulage  Costs  Less 

A  large  part  of  the  work  and  expense  of  road  build- 
ing lies  in  the  transportation-  of  materials.  Frequently 
stone  and  gravel  must  be  hauled  long  distances  over 
roads  vi^hich  are  none  too  good,  and  any  considerable 
saving  which  can  be  efifected  in  haulage  costs  will  ma- 
terially reduce  the  cost  of  the  finished  road. 

As  a  means  of  moving  large  quantities  of  material, 
team  haulage  is  fast  losing  its  importance.  The  in- 
creasing wages  of  teams  and  men  have  made  this 
method,  always  woefully  inefficient,  almost  prohibi- 
tive, and  it  is  being  replaced  by  mechanical  traction. 
The  cost  of  team  haulage  is  usually  between  20  cents 
and  40  cents  per  yard-mile  with  an  average  on  country 
roads  of  from  2S  to  30  cents.  Under  very  favorable 
conditions  traction  haulage  has  been  accomplished  for 
less  than  5  cents  per  yard-mile,  while  a  fair  average 
would  i)robably  be  8  cents  to  12  cents.  With  such  a 
difference  in  unit  costs  for  the  transportation  of  ma- 
terial it  is  a  source  of  wonder  that  teams  are  still 
used  to  such  a  great  extent. 

Low  traction  haulage  costs  are  dependent  on  the 
selection  of  machinery  most  suited  to  the  exact  condi- 
tions under  which  the  work  is  to  be  done,  to  the  care- 
ful operation  of  the  machinery,  and  on  the  organiza- 
tion and  planning  of  the  work  in  such  a  way  as  to 
eliminate  all  delays.  If  these  conditions  are  com- 
plied with,  there  is  no  doubt  as  to  the  economy  of 
traction  haulage.  Otherwise  through  the  employment 
of  unsuitable  equipment,  delays  caused  by  break- 
downs, and  intermittent  or  interrupted  work,  the  cost 
may  equal  or  exceed  that  of  well-directed  team  haulage. 

Equipment  Must  Not  Be  Too  Heavy 

A  common  mistake  in  the  ])urchase  of  hauling  ma- 
chinery is  that  of  selecting  e(|uipment  which  is  too 
large  and  heavy.  Better  results  can  usually  be  ob- 
tained from  reducing  the  size  of  the  car  and  increas- 
ing the  number.  One  advantage  attending  the  use  of 
smaller  cars  is  that  where  a  steep  hill  on  a  route  coni- 
])els  a  slight  reduction  of  the  load  it  mav  i)e  accom])- 
lished  1)}'  the  dro])ping  of  a  single  car.  If  two  or  three 
large  cars  are  nse<l  the  dro])ping  of  one  car  means 
the  reduction  of  the  load  by  a  much  larger  percentage 
than  when  only  one  of  a  larger  nnnihcr  of  small  cars 
is  removed.  Nothing  but  reversible  cars  should  be 
used,  otherwise  the  train  may  be  comj)elled  to  traxel 
a  considerable  distance  along  the  road  to  reach  a  suit- 
able turning  place. 

The  reduction  of  lost  time  being  an  ini|)ortant  con- 
sideration, a  hauling  outfit  nuist  be  loacle<l  in  the  short- 
est ])ossiI)le  time.  Man_\'  loading  de\'ices  are  in  use, 
\arying  with  the  source  of  the  material  and  other 
conditions,  each  designed  to  reduce  the  time  during 
which  tlu'  lianling  maeliiner\'  is  staiuling  idle.  if 
loading  cannot  be  done  without  loss  of  time  it  is  neces- 
sary to  ha\  e  two  trains  of  cars  in  order  thai  the  tractor 
may  be  kept  mo\-ing. 

The  motor  truck  ha>  \  ery  recentl\-  come  to  the 
Ironl  a-,  an  inqxirtanl   factor  in  the  trans])orlatit)n  of 
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materials.  W  licre  hauliii};  is  ti>  be  done  entirely  over 
roatls  of  the  liest  class,  the  selectimi  i>f  this  form  of 
haulajie  may  well  be  jjiven  considcratit)n. 

Maintenance  Suggestions 

The  entrustinj;  of  j^eneral  care  and  repairs  to  the 
operator  of  each  machine  is  inefticicnt,  extravagant  and 
daufrcriuis.  Operators  are  changed  frequently,  and 
manv  of  them  go  to  <nie  or  other  of  the  two  extremes 
of  wanton  neglect  of  their  machine  or  a  desire  to  be 
continually  "tinkering"  with  it,  either  of  wdiich  is  bad 
for  the  machine  and  bad  for  tlie  work.  "Everybody's 
machine  is  nobody's  machine."  and  continuous  and 
efHcient  operation  of  equipment  can  be  assured  only 
where  responsibility  for  the  condition  of  the  entire 
''Uttit  is  centered  in  a  cai)al)le  master-mechanic.  His 
duties  should  include  frecpicnt  personal  insi)ecti()ns  of 
each  machine,  both  in  o]ieration  and  at  rest,  the  acquir- 
ing aiul  storing  of  a  reasonable  stock  of  re])air  parts 
likely  to  be  needed,  and  the  sui)ervision  of  all  repair 
work. 

Care  of  machinery  during  ])criods  of  idleness  is 
almost,  if  not  (piite,  as  important  as  its  care  during 
operation.  .\  few  nninths  exjjosure  to  the  elements,  or 
to  conditions  promoting  rust,  will  cause  greater  de- 
preciation than  a  whole  season's  legitimate  use.  Care- 
ful attention  to  its  protection  at  such  times  sliould  re- 
sult in  longer  life  and  smaller  repair  bills. 

Before  leaving  for  the  winter  or  for  any  long  per- 
iod, all  wearing  surfaces  and  parts  liable  to  rust  should 
be  well  protected  with  oil,  and  all  machinery  should 
be  laid  up  with  a  view  to  making  the  work  of  refitting 
as  easy  as  possible.  During  the  winter  such  repairing 
and  refitting  as  must  be  done  in  a  machine  shop 
should  be  carried  on,  in  order  to  lessen  the  rush  at 
the  commencement  of  the  following  season. 

Summing  uj).  modern  road-making  requires  modern 
machinery.  In  order  that  it  may  give  best  returns  for 
its  cost  it  must  be  exactly  suited  to  the  work  it  is 
doing,  it  must  be  operated  by  competent  men  who 
know  how  to  get  results  from  it,  it  must  be  operated 
without  loss  of  time,  and  it  must  be  kept  under  ex- 
{)erienced  supervision  and  carefully  maintained.  Fail- 
ure of  any  equipment  to  accomplish  all  that  is  expect- 
ed of  it  may  usually  be  traced  to  the  violation  of  one 
or  more  of  these  rules. 


Comparison  of  Structural  Materials 

THE  following  comparisons  of  the  adaptability 
of  the  various  types  of  masonry  were  presented 
in  an  address  by  Horace  R.  Thayer,  of  the  Car- 
negie Institute  of  Technology,  at  the  Engi- 
neers' Society  of  Western  Pennsylvania: 

Stonework  is  being  limited  more  and  more  to  cases 
where  appearance  is  a  vital  factor.  Even  here  various 
methods  of  treating  concrete  are  being  developed 
which  are  lessening  the  former  objection  to  its  rough 
and  monotonous  exterior.  }'"urthermore,  concrete  is 
cheaper  for  a  given  strength,  and  is  fire-resisting, 
while  stone  is  not. 

Brickwork  still  continues  to  hold  its  own  for  thin 
walls,  where  the  stresses  are  light  and  a  good  appear- 
ance is  demanded  at  a  minimum  cost.  It  is  a  first- 
class  fire-resisting  material,  but  is  ill  adapted  to  resist- 
ing earthquake  shocks. 

Concrete  is  an  excellent  material.  It  is  strong  and 
in  general  durable  and  fire-resisting,  but  quite  brittle. 
Reinforced  concrete  has  all  the  advantages  of  the  plain 
varietv  without  the  last-named  disadvantage.  The 


plain  material  is  best  for  walls  and  foundations,  where 
its  large  bulk  and  weight  are  not  objectionable.  At 
eipial  costs,  it  is  always  better  to  carry  a  load  by  a 
weight  than  by  a  stress,  for  the  consequences  of  minor 
fauits  may  be  much  more  serious  in  the  latter  case. 
Reinforced  concrete  is  the  jM'oper  material  for  arches, 
culverts,  bridges  of  short  si)an,  and  buildings  of  low  or 
medium  height. 

Timber  should  be  cmi)loyed  for  temporary  struc- 
tures exposed  to  the  weather  where  the  duration  is  not 
exi)ected  to  exceed  ten  to  twenty  years,  or  where  ex- 
tensive alterations  may  be  expected  in  that  time.  For 
a  building  these  limits  may  be  somewhat  extended. 
The  above  advice  presupposes,  however,  that  there  is 
no  extensive  conflagration  hazard.  While  timber  may 
be  made  as  safe  a  fire  risk  as  steel  in  many  locations,  it 
is  more  dangerous  to  the  structure  alongside. 

Steel  will  be  recognized  as  one  of  the  principal  com- 
petitors of  reinforced  concrete.  The  advantage  of  the 
latter  is  its  durability.  On  the  other  hand,  we  might 
I)rotect  the  steel,  in  which  case  we  are  likely  to  find  it 
somewhat  higher  in  cost.  The  writer,  however,  pre- 
fers the  steel  in  many  instances,  because  he  feels  that 
it  possesses  far  more  security,  due  to  less  liberal  as- 
sumptions and  greater  ease  of  repair  or  alterations. 

Determination  of  Weight  per  Cubic  Foot 
of  Sand 

AT  the  last  annual  meeting  of  the  American  Con- 
crete Institute  the  Committee  on  Aggregates 
reported  the  results  of  experiments  performed 
for  the  purpose  of  ascertaining  the  method  and 
apparatus  by  which  the  most  reliable  results  in  the  de- 
termination of  the  weight  per  cubic  foot  of  sand  by 
flifl"erent  operators  under  different  conditions  may  be 
obtained.  This  work  was  carried  out  bv  a  joint  com- 
mittee of  the  American  Society  for  Testing  Materials 
and  the  American  Concrete  Institute.  The  conclusions 
are  here  reproduced : 

Remembering  that  the  variables  which  need  to  be 
standardized  are  (1)  the  size  and  shape  of  the  measure 
(2)  the  method  of  filling  the  measure,  and  (3)  the 
amount  of  moisture  in  the  sand,  experiments  were 
made  at  seven  different  laboratories  on  sand  of  two 
grades — one  coarse,  the  other  fine.  With  wet  sand  a 
much  greater  range  in  averasfe  weight,  average  maxi- 
mum variation  and  mean  variation  was  obtained.  Be- 
cause of  this  great  ranee,  the  conclusions  presented  in 
the  discussion  arc  based  whollv  on  the  results  for  dry 
sand. 

Seven  different  methods  of  filline  the  measures 
were  tried,  namelv:  A.  filled  and  struck:  B.  filled  and 
iarred;  C.  iarred  while  filHno":  D,  tamned  in  lavers ;  E, 
filled  and  tamped;  F.  filled  throucb  funnel;  G,  inner 
tube,  and  a  cone  method  used  in  one  laboratory  onlv. 
The  lower  weiehts  were  obtained  bv  methods  A.  F.  and 
Ct.  while  the  hiqher  weitrhts  resulted  from  methods  C. 
D.  and  the  cone.  The  coup  method  show^ed  least  total 
\'ariation,  with  methods  D  and  G  as  second  choice, 
while  for  mean  variation  the  cone  method  was  low-est. 
with  methods  F  and  D  as  second  and  third. 

Effect  of  Size  of  Measure 

The  results  for  size  and  shape  of  measure  show 
slightlv  higher  values  for  larger  cvHndrical  measures 
than  smaller  ones,  while  the  cubical  measures  of  ^ 
cid:iic  foot  canacitv  gave  a  somewhat  lower  result,  pro- 
l)ablv  due  to  failure  of  the  sand  to  nack  as  closely  in  the 
corners.  The  differences  are  small,  however,  and  mav 
not  influence  the  choice  of  size,  except  to  show  that  one 
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size  and  shai^e  should  he  adu])ted  as  standard.  The 
cone  measure,  due  chiefly  to  the  method  of  compact- 
int^-  and  rtlhnfj',  gives  very  much  higher  weights — so 
high,  in  fact,  as  to  bear  little  relation  to  the  weight  per 
cubic  foot  of  sand  in  any  condition  which  would  be 
found  in  practice.  The  mean  \  ariation  shows  that,  siz^ 
for  size,  the  round  measures  are  more  concordant  than 
the  square  measures. 

Before  a  definite  choice  can  he  made  of  both  method 
and  container  it  will  l)c  desira1)le  to  conduct  further  in- 
vestigations to  ascertain  the  degree  of  compactness  of 
sand  in  the  various  conditions  in  which  it  exists  on  the 
job  and  in  concrete  and  mortar.  Such  in\'estigations 
are  in  progress,  and  a  choice  of  method  and  measure 
will  be  recommended  for  adoption  when  more  com- 
l)lete  data  are  gathered. 

Preferable  Methods  of  Grade 
Crossing  Elimination 

FOUR  main  forms  of  grade-crossing  elimination — 
by  elevating  the  tracks,  by  depressing  the 
tracks,  by  elevating  the  streets  and  by  depress- 
ing the  streets — were  discussed  at  considerable 
length  in  the  rei)ort  of  the  Roadway  Committee  of  the 
American  Railway  Engineering  Association,  presented 
at"  the  recent  convention,  and  which  is  reviewed  in 
Engineering  News-Record.  The  most  obvious  con- 
clusion reached  by  the  committee  is  that  with  a  small 
nuinber  of  streets  the  track  profile  should,  if  possible, 
be  left  undisturbed,  while  A\ith  numerous  Iniilt-tip 
crossings  the  railroad  grade  must  usually  l)e  changed. 
The  committee  suggests  track  elevation  for  industrial 
districts  and  track  depression  ior  residential  districts. 
It  also  ])oints  out  the  frecjuent  possibility  of  having 
streets  vacated,  and  lateral  streets  substituted  for  cross- 
ings. In  general,  the  committee  notes  that  each  case 
should  be  settled  on  its  merits,  but  its  presentation  of 
the  relative  advantages  and  disadvantages  of  these  fom- 
types  and  combinations  of  them  may  be  helpful  in 
making  the  choice. 

Factors  in  Grade  Separation 

As  salient  points  in  making  a  grade-separation 
study,  the  committee  cites  physical  conditions,  em- 
bracing sub-soil,  water  and  drainage,  and  material  (in- 
cluding consideration  of  the  questions  of  excavation, 
haul,  borrow  and  disposal)  ;  railway  operation,  embrac- 
ing motive  power,  character  of  trafific  and  volume  of 
traf^^c  ;  grades  and  alignment,  sub-headed  as  railways, 
streets  and  abutting  property  ;  right-of-way,  embrac- 
ing present  and  future  development,  width  and  value  ; 
the  district,  whether  residential,  commercial  or  in- 
dustrial; and  lastly  public  utilities,  sub-headed  as  im- 
provements, interference  and  damage.  For  residential 
districts  the  questions  of  value,  improvements  and 
damages  would  govern.  In  commercial  districts  value, 
jiresent  and  future  traffic,  track  connections  and  ex- 
pansion must  be-  considered,  and  the  same  features 
present  themselves  in  industrial  districts. 

As  between  full  track  elevation  and  full  track  de- 
pression, it  is  pointed  out  that,  because  of  the  differ- 
ence in  the  required  clearances,  track  elevation  changes 
the  grade  from  16  to  18  ft.,  while  depression  changes 
it  from  24  to  28  ft.  This  difference  will  malerially  af- 
fect the  grades  and  the  cost. 

Drainage  is  sometimes  difficult,  in  both  track  de- 


pressions and  street  subways.  Pumping,  which  has 
to  be  resorted  to  when  the  cut  is  too  deep  for  direct 
drainage,  is  expensive  in  operation  and  liable  to  acci- 
dent. As  sewers  are  usually  fairly  deep,  however,  and 
the  clearance  for  street  subways  may  often  be  re- 
duced to  only  12  ft.,  it  is  more  probable  that  direct 
drainage  can  be  obtained  for  subways  than  for  track- 
depression  cuts. 

Changes  in  Underground  Facilities 

Track  depressions  frequently  recpiire  elaborate 
changes  in  underground  facilities,  all  of  which  are  usu- 
ally avoided  when  the  tracks  are  elevated.  To  avoid 
disturbance  of  such  facilities,  partial  track  depression  is 
sometimes  advisable  in  districts  not  too  much  built  up. 
While  this  necessitates  raising  the  grade  of  the  cross- 
streets  approaching  the  cut  and  may  entail  damages 
for  buildings,  it  avoids  siphoning  sewers,  reduces  ex- 
cavation and  retaining  walls  and  utilizes  the  spoil  in 
grading  up  the  street.  By  this  means,  too,  the  tracks 
in  the  cut  are  brought  to  a  convenient  level  for  serv- 
ing the  basements  of  adjoining  buildings. 

Partial  ek'\ation  will  bring  the  level  of  the  tracks 
to  a  con\cnient  height  for  delivering  goods  to  the 
second  floor  of  adjoining  buildings.  Here,  too,  the 
spoil  from  the  subway  excavation  may  be  used  in  the 
railway  fill  and  reduce  the  amount  of  haul  and  borrow. 

Eor  service  to  adjoining  industries  a  fully  elevated 
line  may  have  an  advantage  over  a  fully  depressed  one. 
A  builcling  may  be  more  readily  adapted  to  elevated 
connection  without  extraordinary  expense.  It  is  also 
usually  easier  to  maintain  operating-  connections  with 
industries  while  tracks  are  being  elevated  than  while 
they  are  being  depressed. 

'Comparative  Grading 

For  ecpial  depths  track  depression  usually  requires 
more  width  of  roadbed,  on  account  of  the  necessary 
ditches.  If  the  full  right-of-way  is  occupied,  track  de- 
pression might  call  for  the  abandonment  of  one  of 
the  tracks  or  the  purchase  'of  additional  lands. 

Lender  the  same  conditions  more  material  will  usu- 
ally have  to  be  moved  for  track  depression  than  for 
track  elevation,  and  at  a  higher  unit  price.  On  the 
other  hand,  the  cost  of  land  for  borrow  pits,  the  length 
of  haul  and  the  interference  with  regular  traffic  in  the 
case  of  track  elevation,  considered  with  the  value  of 
lew  land  that  may  be  reclaimed  by  dumping  spoil  in 
the  case  of  track  depression,  may  throw  the  balance 
in  favor  of  the  latter. 

Ordinarily,  the  difference  in  cost  of  bridges  would 
be  slight,  l)ut  may  be  in  favor  of  track  dei)ression,  as 
elevated  bridges  come  under  more  general  observa- 
tion and  call  for  more  artistic  treatment.  Objections 
comparable  to  supports  in  roadways  are  not  encoun- 
tered in  track  depression,  except  where  yards  are  to 
be  crossed,  where  it  may  be  necessarj^  to  rearrange  or 
abandon  tracks  to  accommodate  the  required  supports. 

l^iblic  annoyance  from  smoke  and  gases  will  be 
less,  especially  at  street  crossings,  with  elevated  than 
with  depressed  tracks.  On  the  other  hand,  in  the  mat- 
ter of  noise  the  cut  is  preferable.  Hence,  where  tracks 
are  electrically  operated,  depressed  tracks  may  have 
the  advantage,  especially  as  they  aft'ord  the  opportun- 
ity 1(1  utilize  the  "aerial"  rights,  as  at  (irand  Central 
Tcrniinal,  New  "N'ork. 

Construction  Difficulties 

Tracks  cannot  be  raised  i)iecemeal  under  Iraffic  in 
a  cil_\-  withdut  closing  cross-streets,  unless  the  traffic 
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may  l)c  ti'm|H>rarily  carried  on  narrow  crossins^s  by 
clovatinij  thctu  with  the  tracks.  This,  however,  is  ex- 
treujely  expensive  and  may  call  for  abnormal  jirades. 

With  siuffle  tracks,  practically  ihc  onl\  way  is  to 
make  a  temporary  dettnir.  W'itli  (loul)lc  tracks,  the 
tracks  may  i)e  .i^antleted,  or  all  iralVu-  lunicd  to  one 
track,  operated  in  both  directions.  Trostliiij^-  is  usu- 
ally necessary  for  a  lill,  often  heavy  enont;h  to  carry 
the  refjular  tratVic  :  and  where  the  traffic  is  sufficiently 
dense  to  preclude  work  trains  operating  on  the  same 
track,  a  second  dumping  trestle  may  have  to  be  built. 

Where  partial  elevation  or  dc])ression  is  adopted, 
the  cross-streets  must  be  treated  one-half  at  a  time, 
the  ch.inge  of  traffic  to  the  new  grades  being  made 
simultaneously  both  on  the  railway  and  on  the  street; 
When  the  municii)ality  is  participating  in  the  expense, 
it  will  usually  close  as  many  streets  as  possible  dur- 
ing construction. 

Conclusions 

These  four  detinite  conclusions  were  reached  by 
the  committee  and  were  adopted  by  the  association: 

1.  Whenever  grade  se])aration  through  densely 
built-up  thoroughfares  (short  blocks,  say  from  12  to 
15  crossings  i)er  mile)  becomes  im])erative,  elaborate 
studies  of  the  kind  and  volume  of  traffic  on  each  thor- 
oughfare should  be  made  and  due  records  kept  with 
a  view  to  eliminating  or  vacating  certain  of  these  cross- 
ings as  wholly  unjustifiable  from  a  cost  standpoint, 
and  opening  lateral  streets  at  a  less  cost  in  their  stead. 

2.  If  only  a  few  crossings  are  to  be  eliminated  in 
an  industrial  district,  with  reasonable  assurance  that 
no  others  will  be  recpiired.  the  methods  used,  other 
things  being  equal,  should  not  disturb  the  tracks. 

3.  If  several  crossings  are  to  be  eliminated  in  an 
industrial  district,  the  most  efficient  method,  other 
things  being  e(|ual,  is  by  track  elevation. 

4.  In  a  residential  district,  if  grades  and  other  con- 
ditions on  the  railway  will  permit,  complete  depres- 
sion, allowing  the  streets  to  remain  at  their  original 
level  or  nearly  so,  is  the  preferable  method.. 


To  Make  a  New  Surface  Stick  to  an  Old 
Concrete  Floor 

The  process  of  applying  a  new  surface  on  an  old 
concrete  floor  is  usually  attended  with  indifferent 
success,  inasmuch  as  the  new  top  will  rarely  stick  to 
the  old  base,  and  cracking,  peeling,  asd  crumbling  re- 
sults. Much  discussion  has  centered  around  the  proper 
method  of  performing  this  operation  successfully.  In 
the  following  article,  written  by  A.  K.  Siebrandt  in 
"Concrete."  a  method  of  overcoming  this  difficulty  is 
described : 

From  mv  own  experience,  it  is  evident  that  a  new 
top  will  not  stick  on  a  concrete  base  that  is  four  and 
five  vears  old.  because  of  the  dififerent  action  of  the 
two  masses.  The  old  concrete  has  hardly  any  action 
whatever.  Its  shrinkage  and  expansion  are  so  slight 
thev  are  of  little  consequence,  whereas  the  new  to]i 
must  go  through  its  process  of  setting,  which,  of 
course,  causes  some  shrinkage,  and  consequently  it 
breaks  awav  from  the  old  concrete,  <^r.  if  it  adheres  to 
the  base,  cracks  will  appear. 

Two  vears  ago  I  put  a  new  top  on  some  old  Hoors. 
The  old  surface  was  made  of  "composition,"  and  had 
all  come  up  and  crumbled  away.  Knowing  of  the  dif- 
ficulty of  making  a  new  top  stick  to  an  old  concrete 
ha.se,  I  took  particular  pains  in  ])Utting  the  mortar 
down.    I  chiseled  ofif  all  the  old  surface,  then  gave  the 


concrete  a  good  scrubbing  and  kept  it  continually  wet, 
as  there  were  four  steam  pipes  running  through  the 
S  ft.  X  12  ft.  room;  also  heat  from  the  room  below, 
which  ke))t  the  Hoor  always  warm.  Next  morning  I 
;igain  welted  the  concrete  thoroughly,  then  scattered 
neat  cement  over  it,  took  a  broom  and  swept  the 
cenuMil  all  o\  cr  the  tlt)or  so  that  cement  paste  covered 
all  the  old  concrete.  Then  I  proceeded  to  put  on  the 
to])  (  1  :2).  1  took  care  that  the  old  concrete  was  always 
wet. 

In  putting  down  the  top  I  had  it  at  a  jelly-like  con- 
sistencv,  so  that  it  worked  easily,  and  l)efore  I  rodded 
it  off  I  worked  a  thin  layer,  like  plaster,  putting  on  lots 
of  elbow-grease,  so  that  all  the  holes  and  cracks  in  the 
old  concrete  would  be  filled  with  mortar;  then  I  went 
over  with  the  rodding  stick  three  or  four  times,  with  a 
zigzag  motion.  In  finishing  it  I  gave  it  four  floatings, 
then  trowelled  it  to  a  glass  finish.  It  was  a  splendid 
piece  of  floor,  and  I  was  well  pleased  with  the  work, 
thinking,  of  course,  that  I  had  succeeded  in  putting  a 
new  top  on  an  old  floor  without  having  it  crack. 

Mv  joy  was  of  short  duration.  As  spring  came  and 
the  heat  was  turned  ofif  from  the  buildings  and  the 
temperature  changed,  the  floor  cracked  badly. 

This  winter  a  large  slab  of  the  composition  floor 
was  torn  up  in  two  large  dormitories.  Again  I  had  to 
make  repairs  with  concrete. 

How  the  Second  Floor  Was  Laid 

I  chiseled  some  of  the  old  concrete  ofif,  so  that  I 
would  not  put  less  than  }^  in.  of  top  on ;  then  stretched 
a  wire  netting  (chicken  fence  wire),  and  fastened  it  to 
the  concrete,  and  proceeded  as  before,  giving  the  fioor 
a  good  wetting  and  sweeping-  a  nea't  cement  grout  over 
it  and  trowelling  some  of  the  mortar  in.  As  soon  as  it 
was  readv  to  finish  I  laid  it  of¥  in  blocks  25  in.  square 
and  cut  the  top  with  my  pointer  clear  down  to  the  old 
concrete,  just  as  I  would  have  jointed  it  ofif  with  the 
jointer;  but  T  didn't  use  the  jointer.  Then  I  trowelled 
over  the  cuts.  As  the  floor  was  finished  there  w-ere  no 
cuts  to  be  seen.  Two  davs  after  verv  fine  hair  joints 
appeared  where  I  had  cut  the  top;  they  could  hardly 
be  seen  except  by  stooping  down  and  looking  for  them. 
No  other  cracks  have  appeared,  except  in  the  corner 
where  the  steam  pipes  were  and  where  the  top  had 
dried  too  quickly  and  a  few  heat  cracks  appeared. 
Otherwise  the  floor  is  sound  and  solid. 

I  have  never  before  seen  this  method  suggested. 
There  are  floors  laid  with  joints,  but  they  have  objec- 
tions, whereas  the  hair  joints  that  I  made'  leave  the 
floor  smooth  and  level  and  are  quickly  and  easily  made. 


Major  Cape  Wounded 

Major  E.  G.  M.  Cape,  it  is  rei)orted,  \vas  wounded 
in  the  recent  heavy  fighting  following  the  battle  of 
Arras.  The  most  definite  information  is  that  he  is  on 
sick  leave  in  London.  Major  Cape,  who  is  president 
of  K.  G.  M.  Cape,  Limited,  contractors,  Montreal, 
raised  one  of  the  first  units  that  left  Montreal,  which 
was  known  as  Cape's  Battery,  Heavy  Artillery-. 


The  idea  of  employing  alligators  in  the  cleaning  of 
sewers  has  been  ado])ted  in  Jacksonville,  Fla..  and  it 
is  now  ])roi)osed  to  use  the  same  plan  in  the  city  of 
Trenton.  The  way  in  which  the  operation  is  carried 
out  is  to  place  the  alligator  in  the  sewer,  tying  a  rope 
to  its  body,  and  let  it  crawl  through  the  sewer.  Chains 
are  .attached  to  this  rope  and  these  are  pulled  back 
and  forth  by  man  power  to  clear  away  the  obstruction. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


C 


Integral  Curb  Construction 

ONCRETE  is  the  only  paving  material  which 
permits  economical  construction  of  curb  and 
gutter  really  a  part  of  the  pavement  itself.  The 
name  "integral  curb"  has  been  given  to  such 
construction.  In  general  there  are  two  distinct  types 
of  integral  crub.  The  illustrations  of  these  types,  with 
the  following  recommendations,  are  those  of  the  Port- 
land Cement  Association.    Each  can  be  varied  in  form 


to  best  conform  to  the  re((uirements  of  the  particular 
street  or  road  pavement  of  which  it  is  to  be  a  part; 
The  integral  curb  with  slightly  battered  face,  shown 
in  Fig.  1,  is  not  unlike,  in  section  and  perspective,  the 
familiar  unit  type  of  curb.  Its  use  is  indicated  where 
the  straight  type  of  unit  curb  would  otherwise  be 
selected. 

The  other  type  of  integral  curb,  shown  in  Fig.  2, 
is  more  in  harmony  with  requirements  of  park  drives 
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or  parkwaN  pavcnioiits  in  rcsiilcutial  sections  whorc 
thc  paved  areas  are  often  made  a  niininuun  width  and 
the  parkways  nuule  wide,  and  lias  a  face  correspondint; 
to  a  reversed  curve. 

The  inside  form  for  this  modification  of  the  in- 
teiiral  curb  is  faced  with  i;alvani/ed  iron  and  held  in 
place  by  means  ("f  wooden  cleats  cut  to  tlie  recpiired 
contour  of  the  face.  The' , general  i)rincii)le  of  this  de- 
>inn  may  l>e  adapted  U->  a  variet\  of  cmb  sliajjcs  which 
will  rea«lily  sugjiest  themselves. 

The  width  and  heiijht  of  (he  curl)  or  the  dei)th  of 
tlie  gutter  when  built  inte.ural  with  the  ])avement  de- 
pends on  the  amount  of  water  that  must  be  conducted 
to  inlets.  On  any  paved  street  the  heis^ht  of  curb 
shouUl  at  least  be  equal  to  the  crown  height,  with  a 
minimum  of  three  inches  for  ])avements,  say  18  feet 
wide,  and  a  maximum  of  eisjht  inches  for  very  wide 
pavements.  The  width  or  integral  curb  should  never 
i)e  less  than  five  inches  nor  more  than  ei.^ht  inches. 

Construction  details  are  essentially  the  same  for 
both  of  the  types  illustrated.  Side  forms  for  the  con- 
crete pavement  are  staked  to  line  and  grade,  concrete 
deposited  and  struck  off  with  a  strikeboard  which 
travels  or  is  guided  on  the  side  form.  As  soon  as 
concrete  has  been  deposited  and  struck  olif  for  a 
sufficient  distance  ahead  so  as  not  to  interfere  with 
a  length  of  curb  forms,  the  npi)cr  half  of  the 
back  form  board  and  the  form  for  the  curb 
face  are  jjlaced  in  jxisition.  Hoth  front  and  back  forms 
should  be  carefully  aligned,  otherwise  the  final  appear- 
ance will  be  unsightly.  The  form  board  for  the  face 
is  prevented  from  springing  out  of  line  by  clamping 
back  and  face  forms  together  with  wood  cleats,  spaced 
about  two  feet  ai)art. 

When  curb  forms  have  been  securely  fixed  to  line, 
"(juaky"  concrete  is  j)laced  and  well  spaded  along  form 
faces  to  insure  a  smooth,  dense  surface.  For  econ- 
omical construction  this  concrete  is  proportioned  the 
same  as  that  in  the  street  pavement.  Where  the  pave- 
ment is  two-course  work,  however,  the  curb  is  made 
of  the  mixture  used  for  the  pavement  wearing-  course. 

Concrete  for  the  curb  should  be  deposited  within 
fifteen  minutes  after  striking  ofif  the  concrete  pave- 
ment. In  spading  concrete  in  the  curb  forms,  the  tool 
used  should  be  worked  deep  enough  in  the  concrete 
to  make  certain  that  the  concrete  of  the  pavement  and 
of  the  curb  will  become  truly  a  part  of  each  other. 
After  striking  ofif  the  excess  concrete  in  the  curb  form, 
the  work  is  allowed  to  remain  undisturl)ed  until  the 
top  can  be  finished.  As  soon  as  the  concrete  has  hard- 
ened sufficiently,  the  face  form  is  removed  and  finish- 
ing completed. 

If  there  is  a  little  rise  and  fall  in  the  gutter,  drain- 
age can  be  improved  by  steel  troweling  the  pavement 
surface  for  a  distance  of  18  inches  out  from  the  curb 
line.  Excessive  use  of  the  steel  trowel  should  be 
avoided. 

In  integral  curb  work  a  so-called  dry  concrete  mix- 
ture should  be  avoided.  The  concrete  should  be  of 
the  same  consistency  and  mix  as  used  for  the  street 
pavement,  proper,  to  prevent  liability  of  si)alling  and 
cracking. 

Joints  in  the  curb  are  made  where  joints  in  the 
pavement  slabs  occur,  thus  making  pavement  joints 
continuous  through  the  curb.  It  is  important  that 
there  be  a  complete  separation,  and  that  the  joint  in 
the  curb  between  adjacent  sections  is  at  least  as  wide 
as  the  joint  in  the  pavement.  To  insure  this  there 
^ould  be  used  at  least  two  thicknesses  of  ^/j-'n^^li  joint 


liller  or  a  Ij-inch  steel  sei)arator  which  can  later  be 
withdrawn  and  the  joint  filled  with  tar.  To  make  cer- 
tain that  there  is  a  full  J/,  inch  between  adjacent  sec- 
lions  of  curb,  an  edger  should  be  run  along-  each  side 
of  the  curl)  joint  filler  or  steel  separator.  The  separa- 
tion should  he  made  complete  from  back  to  front  and 
fi-oni  l)otlom  to  to])  of  curb. 


Paint  Protection  of  Steel  and  Iron 

PAl.NTlNCi  of  exposed  iron  work  is  a  method 
that  aims  to  prevent  rust  deterioration  by  ex- 
cluding the  moisture  that  is  essential  for  the 
production  of  rust.  Paints  for  this  purpose 
usuallv  consist  of  an  oil  vehicle  and  a  pigment.  The 
lead  i)igments,  notably  the  red  lead  and  blue  lead,  are 
particularly  high-grade  materials,  since  the  process  of 
manufacture  insures  a  minimum  of  dangerous  ingred- 
ients. Their  usual  fineness  permits  intimate  mixing 
with  oils  so  as  to  form  an  integral  and  homogeneous 
])art  of  the  paint  film.  Other  pigments  act  in  a  more 
or  less  heterogeneous  manner,  and  do  not  thoroughly 
iiiingle  with  the  oil  \'ehicle.  Zinc  oxide,  although 
Irecpicntly  used  as  a  pigment,  is  sometimes  unsatis- 
factory, in  that,  owing  to  its  liability  to  form  zinc 
carbonate,  which  has  twice  the  volume  of  zinc  oxide, 
it  causes  blistering  and  peeling  of  the  paint  film. 
Adulterants  as  pigments,  such  as  chalk,  gypsum,  talc, 
etc.,  are  mostly  valueless.  Some  are  soluble,  while 
others  contain  or  absorb  water,  and  others  again  hold 
attacking  acids  in  combination. 

Linseed  oil,  in  either  the  boiled  ov  raw  form,  is  the 
l)rinci])al  vehicle  used  in  paint  manufacture.  The  for- 
mer contains  less  water  than  the  latter,  and  is  super- 
ior on  this  account. 

The  best  possible  combination  is  a  lead  priming 
coat,  C()\ered  with  a  high-grade  graphite,  pigments 
being  mixed  in  a  good  ciuality,  well-prepared,  boiled 
linseed  oil.  Cheaper  pigments  will  serve  under  cer- 
tain conditions  or  if  temporary  coatings  only  are  de- 
sired for  special  puri)oses. 

The  process  of  application  determines  very  largely 
the  value  of  the  paint  coat.  Careless  application  can 
render  a  good  coat  valueless.  Unless  the  steel  work 
is  thoroughly  cleaned  of  all  rust  'before  coating  with 
paint,  rapid  destruction  cannot  be  prevented  b}^  the 
highest  grade  materials.  The  removal  of  the  rust  may 
entail  the  use  of  the  sand-blast,  but  a  coat  of  whiting- 
is  as  useful  as  a  lead  ])aint  if  the  rust  is  left  on.  Driers 
of  the  volatile  type,  by  making  the  film  porous,  prove 
detrimental,  the  escape  of  bubbles  of  gas  making  holes 
which  do  not  close,  thereby  rendering  the  underlying 
metal  accessible  to  attack. 

If  paint  is  applied  too  thickly  the  top  dries,  leaving 
the  core  plastic.  This  condition  makes  a  film  sus- 
ceptible to  peeling  or  rupture.  Two  thin  coats  are 
better  than  one  thick  one,  since  the  second  one  will 
largely  correct  the  deficiencies  of  the  first.  Experi- 
ment indicates  that  four  coats  at  least  are  necessary 
to  give  an  impervious  finish. 

No  paint  is  a  permanent  protection  against  rust, 
but  reasonable  results  can  be  expected  if  high-grade 
materials  are  used  and  care  is  shown  in  the  selection 
of  the  ingredients  and  in  the  application  of  the  paint. 


The  Council  of  the  Canadian  Society  of  Civil  En- 
gineers has  appointed  from  its  members  an  executive 
committee,  Avith  a  view  to  dealing  with  urgent  mat- 
ters. This  will  save  a  considerable  amount  of  time, 
as  the  matters  will  be  dealt  with  each  week. 
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Manufacture  of  Munitions  as  a  Permanent 
Asset  to  Canadian  Industry 

 —    By  Col.  David  Carnegie'  


I SHOULD  like  to  refer  first  to  Canada's  capacity  to  pio- 
duce  munitions;  second,  to  the  permanent  assets  to 
Canadian  industry  arising  out  of  munitions  work;  and, 
third,  '()  tile  responsibiliiy  ot  engineers  in  developing 
these  assets.  • 

Canada's  Capacity  to  Produce  Munitions 

In  September,  1914,  when  General  Sir  Sam  Hughes  under- 
took the  first  order  for  shrapnel  shells  Canada's  capacity  to 
produce  shells  anK)unte(l  to  :!40  is- FY.  shrapnel  shells  per  week. 
These  were  made  at  tjie  Dominion  Arsenal,  Quebec.  The 
capacity  of  Canadian  factories  to-day  approximates  400,000 
18-Pr.  shrapnel  complete  rounds  per  week,  including  cartridge 
cases,  primers,  fuses,  and  propellants.  In  addition  to  this 
amazing  output  there  is  a  weekly  capacity  in  Canada  for 
nearly  400,000  high  explosive  shells,  ranging  in  sizes  from 
18-Prs.  to  9.3  in.,  making  an  approximate  total  weekly  output 
of  800,000  shells.  This  large  output,  along  with  other  sup- 
plies made  independently,  requires  about  25,000  tons  of  steel 
per  week,  2,500  tons  of  brass,  750  tons  of  copper,  250  tons  of 
zinc,  1,500  tons  of  lead,  200  tons  of  antimony,  150  tons  of  resin, 
several  tons  of  ferro-molybdenum,  and  about  500  tons  of  cor- 
dite, 500  tons  of  trinitrotolu(.)l,  and  300  tons  of  nitrocellulose 
powder. 

Over  300,000  boxes  are  required  for  these  shipments  per 
week,  and  about  three  and  one-quarter  million  lineal  feet  of 
board  are  used  in  making  these  boxes. 

The  weekly  value  of  these  products  can  only  be  under- 
stood by  people  who  have  learned  to  think  in  millions.  The 
total  value  of  orders  for  munitions  placed  in  Canada  ap- 
proaches eight  hundred  million  dollars  and  the  value  of  the 
munitions  shipped  is  close  upon  live  hundred  million  dollars. 

The  Amount  and  Value  of  the  Plant  Employed  in  Producing 
Munitions 

Looking  again  at  the  magnitude  of  munitions  work  in 
Canada  to-day,  we  see  650  factories  engaged  in  144  towns 
scattered  throughout  every  province  of  the  Dominion  except 
Prince  Edward  Island.  Cities  as  far  apart  as  St.  John,  New- 
foundland, and  Victoria,  B.C.  (a  distance  approximating  4,500 
miles)  are  contributing  to  the  output.  Manufacturers  from 
almost  every  iuflustry  in  I'anada  have  turned  their  attention 
to  the  production  of  munitiims,  and  it  is  gratifying  to  record 
that  few  of  them  have  failed  in  pnulucing  the  standard  of 
work  required. 

Some  idea  of  the  amount  of  plant  and  machinery  in- 
stalled can  be  obtained  when  it  is  remembered  that  apart  from 
the  large  increase  in  the  nunil>er  of  steel-making  furnaces 
which  have  been  installed  since  the  war  commenced,  there 
are  26  contractors  making  shell  forgings,  with  total  forging 
press  ca,pacity  of  01,000  tons.  This  tonnage  is  represented  by 
102  forging-  presses,  the  largest  having  a  pressure  of  1,500 
to!is  and  the  smallest  200  tons.  In  order  to  feed  these  presses 
with  steel  for  forgings  200  furnaces  liave  been  built.  The 
presses  are  driven  by  120  sets  of  i)umps,  having  a  total  electric 
motor  capacity  of  21,000  h.p.  The  approximate  value  of  shell 
forging  plant  machinery  installed  is  estimated  at  $5,000,000. 

Coming  to  the  plants  for  the  machining  and  assembling 
of  shells  and  the  manufacture  of  component  parts,  there  have 
been  installed  over  18,000  machines  and  90,000  h.p.  to  drive 
them,  the  estimated  cost  approximating  $35,000,000. 

'Member  and  Ordnance  Advisor  of  Imperial  Munitions  Board.  Abstract 
of  address  to  Ottawa  Branch  C.S.C.E. 


Gauge  Production 

One  can  hardly  mention  this  subject  without  being  re- 
minded of  the  almost  insuperable  difficulties  which  were  pre- 
sented in  the  early  days  of  the  war  in  obtaining  gauges  for 
munitions.  We  can  never  thank  the  LTnited  States  manufac- 
turers sufficiently  for  what  they  did  in  coming  to  our  aid  at 
that  time.  The  special  skill  in  making  gauges  to  the  limits  of 
accuracy  required  could  not  then  be  found  in  Canada.  To-day 
there  are  at  least  20  factories  producing  gauges  in  Canada; 
and  while  we  are  not  independent  of  help  from  the  States, 
some  idea  of  the  magnitude  of  the  work  can  be  understood 
from  the  monthly  hill,  which  amounts  to  over  $150,000  for  new 
gauges. 

During  the  month  of  March  about  10,000  new  gauges  and 
checks  were  inspected.  The  usual  accuracy  called  for  on  a 
gauge  is  .0003—3/10  thousands  of  an  inch;  and  for  a  check, 
l/lO  thousand. 

An  army  of  over  5,000  examiners  are  engaged  upon  the 
inspection,  under  the  direction  of  Colonel  Edwards  and  his 
stafi^  of  officers. 

Production  of  Copper,  Zinc,  and  Other  Metals 

In  addition  to  the  production  of  steel,  the  manufacture  of 
forgings,  the  machining  and  assembling  of  shells,  and  the 
manufacture  of  cartridges,  cases,  fuses,  primers,  and  other 
components,  the  mining  and  metallurgy  of  metals  for  muni- 
tions manufacture  have  played  an  important  part  in  Canada. 
Copper  and  zinc  are  now  refined  in  the  Dominion  instead  of 
being  sent  in  the  form  of  concentrates  of  zinc  and  copper  matt 
to  the  United  States  for  refining  there.  Copper  products, 
such  as  copper  bands,  are  now  being  manufactured  in  Canada 
on  a  commercial  basis.  Brass  cartridge  case  material,  so  diffi- 
cult to  obtain  in  the  early  months  of  the  war,  is  now  being- 
made  successfully  in  Canada.  Other  materials,  such  as  lead, 
antimony,  arsenic,  tungsten,  n-iolybdenuni,  and  alun-iinum, 
have  been  produced  for  n-iunitions. 

Production  of  Explosives 

Side  l)y  side  with  these  developments  there  has  grown  a 
capacity  for  explosives  even  greater  in  proportion  than  that 
of  metals.  In  order  to  complete  what  we  call  the  fi^ed  18-Pr. 
round  of  ammunition,  it  is' necessary  to  make  cordite  or  nitro- 
cellulose powder,  and  while  experimental  amounts  of  cordite 
had  been  produced  before  the  war,  Canada's  capacity  to-day 
a,pproaches  1,000,000  pounds  per  week  of  both  cordite  and 
nitrocellulose  powder. 

One  of  the  principal  explosives  used  for  bursting  shells, 
known  as  trinitrotoluol,  has  been  made  successfully  in  Canada 
for  over  two  years  fron-i  the  by-products  of  the  coke  ovens. 
To-day  the  production  approaches  1,000,000  pounds  per  week. 

National  Factories 

.\mong  the  many  contributing  features  of  successful  pro- 
duction to-day  started  by  Mr.  Flavelle  soon  after  he  became 
chairman  of  the  hnperial  Munitions  Board  was  the  creation 
of  great  national  factories  in  Canada.  In  addition  to  stimulat- 
ing and  developing  companies  in  Canada  he  set  in  operation 
several  national  factories  for  the  loading  of  fuses,  the  manu- 
facture of  gun  cotton,  acids,  trinitrotoluol,  aceton,  cordite, 
nitrocellulose  powder,  aeroplanes,  and  electric  steel. 

These  factories  are  operated  by  separate  companies,  the 
entire  stock  of  each  con-ipan\'  i>eing  held  by  the  Imperial 
Munitions  Board. 

In  this  connection  it  is  interesting  to  know  that  aero- 
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plain  s  arc  bciiiy  mailf  in  C  anada  at  aboiu  ilu-  l  iiu-  of  mu'  pi  r 
<l.iy.  and  when  the  new  factorifs  arc  complcU'd  live  |nr  .lay 
I  xpccU'd. 

Permanent  Assets  to  Canadian  Industry 
ilurr>in»{  I'roni  tlioc  uw  lacis  ahnui  tlu'  oiitpui  ol' 
munitions  in  Canada,  witlumt  cm-h  loiicliinj-  upcm  wliai  wnuld 
be  a  fascinating  subject  to  you  as  cn,i>inccis  (\  iiiiaii  ilu 
scientitic  processes  involved),  and  also  leaving  entirely  oiu 
of  consideration  the  gruesome  purpose  in  actual  warlaie  Ini 
which  the  munitions  are  required,  I  pass  on  to  consider  ilu 
value  of  this  unholy  business  as  a  permanent  asset  to  I  aiia- 
dian  industry.  1  should  like  to  divide  the  total  value  ol  the 
permanent  assets,  as  I  view  them,  into  two  parts — the  first 
resulting  from  the  standardization  ot'  products,  tlie  .second 
frnin  the  standardization  of  skill 

1.  The  Standardization  of  Product 
No  component  part  of  munitions,  however  insignificant, 
has  been  made  or  accepted  on  the  old  principle  of  "good 
enough."  Kvery  part  has  been  supplied  to  drawing  and  spe- 
cilication.  with  rigid  examination,  analysis,  and  test,  before 
acceptance. 

I  think  I  am  safe  in  saying  that  there  is  no  industry  in 
t  anada  which  has  been  occupied  in  the  niaiuifacturc  of  muni- 
tions but  has  passed  through  a  process  of  refinement,  which 
will  leave  it  in  a  better  condition  when  it  returns  to  domestic 
pursuits  after  the  war.  If  you  review  the  great  industries  of 
Canada  it  will  be  difficult  to  find  one  which  has  not  been 
actively  contributing  to  the  output  of  munitions. 

Industries  such  as  the  iron  and  steel,  the  nietals  and 
metal  products,  refractory  materials  and  fuels,  lumber  and 
timber,  leather,  textiles,  paper,  chemicals,  and  other  minor 
industries,  have  called  into  being  processes  and  plant  which 
could  be  adapted  for  munitions,  and  have  also  added  new 
processes,  new  equipment,  and  new  skill  where  these  were 
required. 

In  addition  to  the  employment  and  adaptation  of  exist- 
ing industries  for  munitions  manufacture,  entirely  new  indus- 
tries have  been  brought  into  activity.  The  manufacture  of 
munitions  has  given  -an  abiding  impetus  to  the  mining  and 
subsequent  operations  in  the  production  of  coal,  iron,  copper, 
nickel,  zinc,  molybdenum,  antimony,  aluminum,  and  other 
metals. 

The  chemical  industries  have  been  accelerated  by  utiliz- 
ing the  waste  products  of  the  coke  ovens  for  the  manufacture 
of  high  explosives.  These  waste  products  after  the  war  will 
be  turned,  by  ingenuity  and  skill,  into  vahial^le  domestic  pro- 
flucts. 

The  electro-chemical  industries,  such  as  the  refining  of 
copper,  zinc,  and  lead,  have  been  initiated,  and  will  remain  as 
a  commercial  asset.  The  electro-thermic  processes  for  the 
production  of  ferro  alloys,  such  as  ferro-silicon,  ferro-man- 
ganese.  ferro-molybdenum,  aluminum,  magnesium,  and  other 
metals,  have  produced  standardized  products. 

It  has  been  a  costly,  and  sometimes  bitter,  training,  but 
it  has  been  done  ungrudgingly  and  with  great  patience;  and. 
as  a  result,  the  standard  of  Canadian  products  to-day  is 
greater  than  ever  before. 

2.  Standardization  of  Skill 

The  widespread  knowledge  of  new  processes,  involving 
the  scientific  study  of  metals,  the  flow  of  materials,  and  their 
physical,  chemical,  and  metallurgical  values,  has  been  such 
that  one  can  hardly  imagine  it  would  have  been  possible  for 
the  universities  and  technical  schools  of  Canada  to  have  pro- 
vided such  instruction  in  the  course  of  many  years  which  has 
been  crowded  into  as  many  months.  Every  workshop  has 
been  a  school  of  training  in  standardizing  its  skill.  Every 
factory  in  which  steel  is  made  and  forged  is  now  partly  or 
fully  equipped  with  the  means  for  measuring  temperatures 
and  intelligently  discovering  the  value  of  the  materials  with 


wliuli  llu'\  are  working,  in  every  workshop  in  the  different 
pro\ iiK-e|S  of  Canada  where  shrapnel  shells  are  made  the 
scientilic  treatment  of  steel  is  known.  Tliere  is  hardly  a  town 
of  any  inii)ortance  in  which  the  use  of  precision  instruments 
and  gauges  for  nuasuring  shells  and  their  component  parts 
does  not  exist. 

1 1  is  dilficiilt  to  assess  the  value  of  this  skill  to  Canadian 
industry,  in  which  over  2.50,000  workers  have  become  skilled 
in  tlie  art  of  such  i)rocesses  and  the  manipulation  of  such 
tools  and  gauges.  it  is  more  surprising  still  to  know  that 
nearly  ];i,()00  women  have  become  skilled  in  this  work.  Never 
in  tlie  history  of  the  world  has  there  been  such  an  incentive 
to  acquire  such  skill  for  a  purpose  the  like  of  which  our  civil- 
izatio*n  should  be  ashamed,  but  which  is  nevertheless  an  asset 
wliich  will  lie  of  great  value'  in  the  peaceful  commercial  in- 
dustries for  the  expansion  of  Canada. 

The  Responsibility  of  the  Engineer  in  Developing  These 
Permanent  Assets 

(ientlenien,  ours  is  an  lionoral:ile  profession,  one  crowded 
with  vistas  of  research  and  delights,  the  like  of  which  even 
the  angels  might  envy.  This  war  has  awakened  the  slumber- 
ing forces  in  the  human  mind  and  brought  into  activity  engi- 
neering genius  unequalled  in  quality  hitherto.  Your  great 
waterfalls  have  liecn  transformed  by  your  skill  into  the  most 
resourceful  agency  of  power,  without  which  we  would  have 
hopelessl}^  failed  in  reaching  the  output  of  munitions  named. 
Your  skill  has  mined,  smelted,  and  fabricated  the  many 
metals  which  have  proved  to  be  of  such  value  for  munitions. 
The  great  engineering  plants  which  have  been  brought  into 
lieing  by  your  skill  are  monuments  of  industry  which  must 
not  be  allowed  to  rust  when  this  war  is  over.  There  is  a  great 
responsil)ility  resting  on  you  as  engineers  and  leaders  of  in- 
dustrial thought  and  action.  It  is  greater  to-day  than  ever 
before  in  the  history  of  Canada.  The  opportunity  given  to 
you  of  taking  and  intelligently  using  and  directing  those 
assets  of  which  1  have  spoken  is  of  vital  importance  to  Can- 
ada's successful  industrial  development.  There  is  no  need  to 
wait  for  royal  commissions.  Power  and  authority  are  vested 
in  yourselves;  nothing  will  be  too  great  for  you  if  you  see 
your  opportunity,  and  if  you  have  faith  in  the  engineering 
talent  of  Canada.  The  man  who  was  afraid  and  went  and 
hid  his  talent  in  the  earth  brought  forth  the  most  scathing 
reproof  ever  uttered. 

If  I  were  to  venture  to  suggest  a  program  for  your  im- 
mediate consideration,  1  would  advise  you  to  classify  and 
value  the  engineering  skill  of  your  societies,  with  the  obiect 
of  forming  in  Canada  from  their  membership  small  commit- 
tees of  scientific,  technical,  and  commercial  men,  who  would 
he  responsible  for  obtaining  from  the  accumulated  reports 
of  commissions  and  numerous  supplies  of  infonnation  stored 
in  governinent  departments  and  elsewhere  relating  to  the 
best  standardized  processes,  equipments,  and  plants  for  the 
development  of  the  industry  they  represented.  Each  com- 
mittee would,  therefore,  become  the  recognized  source  of 
classified  information,  to  whom  manufacturers  could  with  con- 
fidence refer  for  any  help  and  advice  required. 

If  your  inventory  of  classified  ability  were  broad  enough 
to  include  the  fuller  issues  in  developing  the  standard  of  pro- 
ducts, skill  and  utilitarianism,  I  should  utilize  every  willin.g 
member  of  your  profession,  making  committees,  say,  of  mem- 
bers not  exceeding  three,  for  the  consideration  and  report  of 
tlie  following  subjects: 

1.  Industrial,  technical,  and  commercial  education  for 
f)ur  boys  and  girls  before  and  after  leaving  the  day  school.- 

2.  The  classification  and  valuation  of  labor. 

3.  The  remuneration  and  hours  of  labor. 

4.  The  direction  and  character  of  employment  in  classi- 
fied industries. 

.).  The  provision  of  methods  for  the  prevention  of  un- 
wholesome competition  between  manufacturers. 
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Table  of  Types  of  Electric  Furnaces  by  Countries  oj  the  World  Operating  or 
Contracted  jor  on  Jan.  i,  1917 
With  Totals  for  igi6,  1915,  1913  and  1910 


On 

0 

M 

V 

Jl 

5 

c 

W 

c 

C 

0 

0 
c 

a 

— - 

□ 

1  Herou 

1  Girod 

Induct 

Stassa 

Keller 

Chape 

Nathu 

Snyde: 

Wile 

Renne 

0 
6 

Greeni 

Specia 

Greavi 

0 
i- 

0 

0 

!- 

Total 

0 
H 

Germany*  and 

Luxemburg .  . 

19 

S 

19 

2 

3 

4 

52 

53 

46 

U 

!0 

Austria- 

10 

2 

3 

2 

1 

18 

18 

1 8 

10 

I  u 

c              1  J 

Switzerland 

1 

2 

1 

4 

4 

3 

2 

- 

4 

2 

1 3 

5 

5 

29 

22 

22 

20 

1 2 

19 

7 

2 

1 

29 

21 

1 7 

13 

23 

Great  Britain ,  ■ 

34 

1 

,2 

4 

6 

7 

14 

20- 

88 

46 

16 

16 

7 

BelgiLiM. 

2 

1  ■ 

3 

3 

3 

3 

3 

Russia 

3 

1 

1 

2 

7 

2 

16 

11 

9 

4 

2 

Sweden 

3 

1 

34 

2 

40 

23 

18 

6 

5 

Norway 

2 

1 

ft 

9 

6 

2 

3 

Spain 
Japan. . 

1 

1 

2 

2 

1 

1 

1 

I 

2 

1 

1 

1 

Mexico  

1 

1 

1 

1 

4 

3 

Australia 

1 

1 

1 

1 

Chile  

1 

Roumania  

1 

1 

Location  not 

given  

12 

9 

21 

9 

12 

Total  outside 

the  United 

States  and 

Canada. 

97 

19 

47 

23 

8 

5 

4 

6 

1 

57 

20 

9 

20 

316 

222 

170 

118 

101 

United  States 
Canada  

79 
5 

4 

3 

1 

19 

3 

1 

13 

8 
I 

I 

7 
10 

136 
19 

73 
8 

41 

2 

— 

19 
3 

10 
3 

Total  in  U.  S: 
and  Canada., 

Grand  Total  in 
World  

84 
i81 

4 

23 

3 

50 

1 

24 

22 
28 

1 

2 

13 

70 

9' 
29 

1 
I 

17 

26 

20 

155 
471 

81 

303 

43 
213 

22 
140 

13 
114 

8 

5 

4 

•Electric  metals  in  Great  Britain. 


(i.  The  pri i\ )ii  of  definite  stancJards  for  checkiii.u  tliv 
formation  of  doubtful  companies. 

Then,  witii  a  central  authority,  you  could  co-relate  the 
eflforts  and  information  of  your  scientific  and  industrial  com- 
mittees for  a  liroader  policy  of  universal  trade. 

Canada's  Big  Opportunities 

By  the  consideration  of  some  such  programs  those  valu- 
able assets  which  are  now  the  heritage  of  the  Canadian  people 
will  make  this  country  prosperous.  Canada  has  its  oppor 
tunity  to  set  the  pace  in  the  world's  industry.  Its  tinan(.es 
were  never  better.  Last  year  its  exports  exceeded  its  im- 
ports by  $o4{),()0(),()00.  Its  natural  resources  cry  out  to  you 
for  their  development.  It  is  a  country  in  which  there  is  a 
heritage  of  wealth  far  exceeding  that  with  which  our  \'tu'ih- 
ful  imaginations  surrounded  "Treasure  Island."  Your  effoit.s 
in  embracing  those  opportunities  will  be  strengthened  by  a 
more  complete  education  of  the  industrial  workers,  and  by  a 
heartier  co-operation  with  ihe  employees. 

A  nation,  said  President  Wilson,  is  as  great,  and  only  as 
great,  as  its  rank  and  tile.  Will  you  gentlemen  see  that  the 
rank  and  tile  who  make  this  nation  follow  those  lofty  stan- 
dards of  education  and  sacrifice  which  make  life  great?  it 
would  be  terrible  if  we  missed  the  way  after  such  a  struggle. 

There  is  a  great  industrial  war  before  us,  for  which  we 
are  unprepared.  This  might  have  been  avoided  if  a  harmoni- 
ous united  tederatinn  of  the  world's  industrial  councils  were 
possible.  No  doul)!  the  distant  future  will  produce  the  gen- 
ius ^or  such  an  undertaking.  Meanwhile  we  cannot  escape 
the  responsibility  before  us. 

Since  the  war  started  the  eyes  of  the  world  have  been 
turned  towards  Germany.  The  liistory  of  that  country,  the 
characteristics  of  its  people,  and  the  success  with  which  for 
years  prior  to  the  war  they  Hooded  the  markets  of  the  world 
with  products,  the  prices  of  which  became  almost  a  menace 
to  all  other  manufacturing  countries,  have  inspired  a  deter- 
mination b}'  the  people  of  the  competing  countries  to  jjut 
their  industrial  house  in  order  to  m^et  all  reasonable  compe- 
tition. German  militarism  will  be  crushed  before  the  Allies 
sheath  tlieir  swords,  but  to  crush  the  industrial  spirit  in  the 
Germans,  which  has  made  their  country  prosperous,  would 
be  to  destroy  the  very  spirit  we  now  seek  to  stimulate  in 
ourselves.  The  industrial  prosperity  and  triumph  which  put 
Germany  before  the  war  in  the  front  rank  of  the  world's  com- 
merce can  never  be  crushed — indeed,  it  would  be  folly  to 
attempt  to  crush  it.  The  world  demands  the  best  from  every 
nationality,  and  amongst  the  many  lessons  this  war  has 
taught  the  nations  of  the  world  is  the  very  old  and  common 
one — that  out  of  persistent  and  well-balanced,  indomitable 
courage  comes  the  al)ility  wdiich  lirings  success. 

An  Industrial  War  Is  Coming 

Peace  is  coming;  when  it  is  declared,  the  struggle  for 
industrial  supremacy  will  intensify  in  the  German  people. 
The  very  qualities  of  sacrifice,  courage,  endurance,  enterprise, 
and  genius  which  this  war  has  developed  throughout  Canada 
and  the  British  Empire,  among  our  Allies  and  our  foes  will 
not  by  any  chance  lose  their  value  on  the  Germ;ins;  but,  on 
the  contrary,  if,  as  we  believe,  German  military  arrogance 
will  be  swept  away,  her  industrial  classes  will,  by  reason  of 
the  opposition  to  her  commerce  and  trade,  struggle  to  main- 
tain a  higher  efficiency  within  her  borders.  P)efore  many 
years  the  world's  markets  will  be  Hooded  again  with  pro- 
ducts at  much  lower  jirices  than  it  is  even  now  possible  to 
conceive,  with  the  result  that  hate  and  prejudice  to  German 
goods  will  die  awaj'  before  a  temptation  so  strong-  that  the 
purchasing  value,  of  the  wage-earning  classes  will  find  it 
necessary  to  buy  in  the  lowest  markets,  although  the  products 
be  from  Germany. 

One  can  imagine,  judging  from  the  procedure  in  the  past, 
that  since  the  war  l)egan  the  accumulation  of  products  in 
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Germany,  the  outlets  for  wdiich  have  been  closed,  will  be 
dumped  on  the  world's  markets  immediately  peace  is  de- 
clared, with  a  new  propaganda  which  these  closed  ye^rs  have 
inspired.  The  very  thrift  which  privation  and  sacrifice  have 
demanded  from  the  people  will  encourage  even  more  than 
ever  the  utilization  of  every  form  of  waste  product. 


Report  of  Nova  Scotia  Water  Power 
Commission 

A  progress  report  for  191(1  by  the  Nova  Scotia  Water 
Power  Commission,  covering  their  investigations  to  Septem- 
ber 30,  1916,  has  just  been  published.  Work  has  been  car- 
ried on  throughout  the  province  under  the  co-operative  agree- 
ment between  the  Nova  Scotia  Water  Power  Commission 
and  the  Dominion  Water  Power  Branch  by  Mr.  K.  H.  Smith, 
resident  engineer,  in  charge  of  the  investigations.  The  work 
dealt  with  by  this  report  covers  operations  up  to  September 
."iOth  last,  and  shows  what  has  been  accomplished  for  the 
period  from  the  organization  of  the  field  studies  in  May,  1915. 
The  Commission  has  carefully  examined  the  report  of  the 
resident  engineer,  and  feels  that  much  satisfactory  progress 
has  been  made  in  assembling  the  necessary  material  "so  that 
the  Commission  may  be  able  shortly  to  present  recommenda- 
tions for  the  framing  of  rules  and  re,gulations  respecting  the 
development  of  water-powers  in  the  province. 

The  report  of  the  engineer  is  not  intended  to  be  final 
in  any  particular,  but  is  prepared  with  the  intention  of  mak- 
ing available  to  the  public  such  information  as  has  already 
been  collected.  .\11  estimates  of  available  power  are  sub- 
ject to  revision  as  further  stream-flow  records  accumulate, 
while  the  stream-flow  records  themselves  are  subject  to  cer- 
tain corrections  as  additional  actual  measurements  of  How 
become  available. 

The  power  studies  so  far  made  have  given  promising 
results.    The  most  unsatisfactory  element  in  all  these  studies. 
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liowcvtT,  l»as  bffU  the  in;ulc(|n;u-y  I'xistiii.n  .slrt;n\i How 
records,  and  the  necessity  of  Hiving  special  allcinii)ii  In  llio 
hydromctric  jdiase  of  the  present  inve?-iiKati<>ns  i-^  ilc;iily 
indicated.  At  the  same  time,  many  ol  tlu-  larger  rivers  nl 
the  province  remain  to  he  studied  ami  lielcl  surveys,  in  ;uMi 
tion  to  the  hydrometric  work,  are  heinj;  carried  out  as 
rapidly  as  availal)le  funds  permit.  It  is  tiie  intention  to  pur- 
sue vigorously  this  work  until  at  least  all  the  more  inii)intant 
rivers  of  tlie  province  have  been  investigated. 

C"onferences  have  heen  arranjjed  during  liie  year  with 
the  Dominion  Water  Power  Branch  through  its  hydraulic  en- 
gineer, Mr.  J.  T.  Johnston,  .\dditional  assistance  has  heen 
accorded  the  Commission  in  loaning  the  services  nl  two  nl  the 
engineers  of  the  Dominion  W  ater  IViwer  Branch,  one  of  whom 
continues  with  the  Commission  and  has  rendered  much  as- 
sistance in  the  i)reparatiou  of  the  report  submitted  by  Mr. 
Smith.  The  Commission  desires  to  record  its  appreciation 
t>t  the  assistance  that  has  been  rendered  by  these  services. 
The  co-operative  aRreement  between  the  Coniniission  ,nul 
the  Honourable  William  J.  Roche.  Minister  of  the  Interior, 
expires  in  March,  11)17.  but  plans  arc  being  made  on  tlie 
assurance  of  a  renewal  of  the  previous  arrangements. 

The  report  is  signed  by  the  members  of  the  Commission, 
Messrs.  Hiram  Donkin,  Chairman;  Frederick  H.  Sexton,  Wm. 
C..  Yorston.  and  Arthur  S.  Barnstead,  secretary. 


"The  141st  Meridian" 

Mr.  J.  1).  Craig.  .\.M.Can.Soc.C.E..  assistant  superin- 
tendent of  the  Geodetic  Survey  of  Canada,  addressed  the 
Ottawa  Branch  of  the  Canadian  Society  of  Civil  Engineers 
at  their  fourth  meeting  for  the  year  in  the  lecture  hall  of 
the  Carnegie  Library,  on  the  subject.  "The  141st  Meridian." 
The  address  was  illustrated  with  lantern  slides. 


New  Books 

Use  of  Water  in  J rrigation— by  Samuel  Fortier,  D.Sc, 
etc.,  chief  of  Irrigation  Investigations,  U.  S.  Department  of 
.\griculture.  McGraw-Hill  Book  Co.,  Inc.,  New  York,  pub- 
lishers; price  $2.00.  This  volume  deals  with  the  agricultural 
side  of  irrigation  and  aims  to  benefit  three  classes  of  read- 
ers— new  settlers,  irrigation  farmers  and  students  in  agri- 
cultural schools.  The  subject  matter  is  confined  almost 
exclusively  to  the  irrigated  farm  and  to  the  problems  which 
confront  the  irrigator.  Considerable  space  has  been  given 
over  to  the  method  of  preparing  land  and  applying  water. 
The  present  issue  is  the  second  edition,  in  which  the  article 
on  the  measurement  of  water  has  been  revised  and  enlarged 
and  a  new  article  added  on  sewage  irrigation.  The  most 
important  change  consists  in  the  addition  of  a  new  chapter 
on  the  use  of  water  in  foreign  countries.  33.5  pages,  8x5 
in-  .  approximately;  bound  in  red  cloth  and  well  illustrated. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


.\  report  on  a  proposed  filtration  plant  for  Pointe  Claire, 
P.Q.,  has  been  made  by  Messrs.  R.  S.  &  W.  S.  Lea,  Mfmtreal. 
At  present  a  chlorinator  is  being  installed. 

The  city  of  Winnipeg  proposes  to  make  extensions  at 
the  hydro-electric  power  house  at  Point  du  Bois.  The  esti- 
mated cost  is  between  $175,000  and  $180,000. 

The  building  permits  issued  in  Gait,  Ont.,  during  the 
month  of  April  totalled  $24, .375,  an  increase  of  $11,000  f)vcr 


the  --aine  month  last  year.  The  largest  permit  was  for  a 
.■f;  10,(100  addition  to  the  factory  of  Newlands  &  Company. 

Buildin.g  permits  issued  in  Welland,  Ont.,  during  the 
nionlli  of  .\pril  this  year  amount  to  $5,3,469,  as  compared  with 
$;3().()N(;  in  .\pril,  1910.  The  total  for  the  first  four  months 
of  the  year  was  $95.ai)9,  as  against  $30,1:34  during  the  cor- 
responding period  last  year. 

.Si.x  district  engineers,  out  of  55  applicants,  have  been 
.ippointed  by  the  provincia-1  government  of  British  Columbia, 
taking  the  place  of  the  road  superintendents  dismissed  last 
November.  These  engineers,  however,  have  extended  powers 
and  .-ulditional  responsibilities. 

A  by-law  governing  the  collection  and  disposal  of  gar- 
bage has  been  passed  hy  the  council  of  Renfrew,  Ont.  It 
provides  for  operation  of  the  system  till  the  end  of  October 
as  an  experiment,  and  will  then  be  revoked  or  amended  in 
the  light  of  the  season's  experience. 

If  suitable  accommodation  can  be  obtained  a  militarj- 
hospital  of  300  beds  will  be  located  in  London.  Ont.  En- 
largements are  suggested  on  the  \'ictoria  Hospital  site, 
which  would  be  built  jointly  hy  the  Hospital  Commission, 
the  Provincial  Government,  and  the  city  of  London. 

Building  permits  to  the  amount  of  $19,995  were  issued 
at  Guelph,  Ont..  during  the  month  of  April.  The  Gilson 
Manufacturing  Company  are  erecting  an  addition  to  their 
factory  and  the  Homewood  Sanitarium  is  building  a  new 
laundry.  The  permits  this  year  to  the  end  of  April  total 
$37,504. 

During  the  month  of  April  there  were  47  building  per- 
mits issued  in  the  city  of  Kitchener,  Ont..  at  a  value  of 
$75,897.  For  the  first  four  months  of  the  year  there  was  a 
total  of  70  permits  issued,  valued  at  $94,427,  compared  with 
.30  during  the  corresponding  period  last  year,  valued  at 
$50,495. 

On  the  recommendation  of  the  Board  of  Health,  the 
town  of  Renfrew,  Ont.,  is  considering  the  installation  of  an 
additional  filter.  Town  Engineer  Stewart  has  been  instructed 
to  prepare  plans  and  specifications  for  a  filter  of  the  same 
capacity  as  the  one  at  present  in  use  and  secure  prices  as 
soon  as  possible. 

Montreal's  l)uilding  permits  for  April  number  215  and 
are  valued  at  $622,940.  This  compares  with  221  permits  valued 
at  $435,805  in  the  same  month  last  year.  For  the  first  four 
months  of  the  year  there  were  408  permits  issued  at  a  value 
of  $1,618,860,  as  compared  with  439  permits  during  the  cor- 
responding period  last  year,  valued  at  $919,225. 

An  agreement  considered  between  the  city  of  Peterboro 
and  the  Quaker  Oats  Company  in  regard  to  the  company 
again  establishing  their  plant  in  that  city,  provides  for  the 
erection  of  bridges  on  Hunter  Street  and  Hazlitt  Street. 
The  former,  according  to  an  estimate  furnished  by  City  En- 
gineer Parsons,  will  cost  $245,000,  and  the  latter  $20,000. 

A  new  school  has  just  been  completed  in  Campbellton. 
N.B.,  in  Ward  111.  It  is  a  two-storej-  brick  structure,  fin- 
ished in  the  interior  with  native  birch  and  Douglas  fir.  It 
contains  four  large  class  rooms,  halls  and  basement.  In 
planning  the  building,  provision  was  made  for  a  future  ad-- 
dition  of  equal  size  should  the  growth  of  the  town  make 
tliis  necessary. 

.\  new  cement  company,  with  a  capital  of  $1. 250,000.  has 
been  formed  to  operate  a  cement  mill  at  Neuville,  County 
Portneuf,  P.O.  The  mill,  now  being  built,  will  have  a  capa- 
city of  1,500  barrels.  The  property  formerly  belonged  to  the 
Canada  Cement  Company,  and  was  purchased  from  that  com- 
pany. Mr.  C.  C.  Lapicrre.  formerly  of  Montreal,  organized 
the  new  concern. 

.\  sum  of  $41), 000  has  been  ap]H-opriated  b\'  llie  muni- 
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cipal  council  nf  St.  John,  N.B.,  for  the  erection  of  a  power 
house  and  launch")'  at  the  General  i'uhlic  Hospital  grounds 
The  huildirig  will  he  of  brick  and  cnncrete,  two  storeys  in 
height,  and  will  C(]\  cr  an  area  iw;  x  feet  nn  the  southwest 
corner.  For  the  building  proper  the  cost  of  erection  is  esti- 
mated at  ()()(),  and  the  remainder  of  the  a]ipi'o|irialion  will 
I)e  required  for  ecpiipnient. 

Messrs.  R.  S.  &  W.  S.  F.ea,  Monlrc-al,  lia\e  prepared 
plans  for  a  leinforced  conci'ete  risriv.iir  oi  hall  a  nidlion 
gallons  capacity  for  the  cit\-  of  Thier  Rixers,  I'.'J-  The  .sup- 
ply will  be  taken,  as  heretofore,  from  a  number  of  wells,  and 
the  proposed  reservoir  is  primarih-  for  fire  protection  pur- 
poses. The  old  pumping  station  will  be  used  for  the  pre- 
sent, but  it  is  proposed  to  urect  in  the  future  a  new  station. 
The  work  on  the  reser\'oir  is  to  lie  done  I))'  day  lal)or. 

A  question  wdiich  is  causing  some-  discu>.sioii  in  St.  jidin, 
I'.Q.,  is  the  proposal  to  borrow  money  to  pave  Main  .Street, 
complete  the  sewer  s_\>tem  ,ni(l  do  further  \\'ork  on  the  la\-- 
ing  of  sidewalks.  The  estimated  expendilure  is  in  the  \icinit\ 
oS  $60,000,  .$3"), 0(H)  of  which  would  go  toward  completing  the 
sewerage  sj'Steni.  and  ^:.M.). ()()(>  to  the  ])a\in,L;  of  Mam  Street  to 
Merry  Street,  a  distance  of  about  half  a  mile.  A  b\-law  may 
be  submitted  shortly  by  the  council,  asking  authejrit}-  to  lior- 
row  this  amount. 

The  railway  commission  has  ordered  a  subwa>'  at  the 
Lyn  Roads  crossing  over  the  (Irand  Trunk'  l\ai1\\<i\-.  near 
Broekville,  Out.  The  cost  (if  tlie  snliway  is  ilivided  as  fid- 
lows:  20  per  cent,  railway  grade  crossing  luml;  1  ."i  per  cent., 
corporations  of  counties  of  Leeds  and  (ireiu  ille:  1")  per  cent., 
township  of  Elizabethtown,  and  ."iit  ]>vy  cent.,  the  railway 
company.  The  work  of  the  subwa\-  is  to  lie  done  b>'  the 
i'j.  T.  R.,  and  the  necessar\-  hi,gh\vay  diversions,  by  the  tw(.) 
numicipal  councils. 

This  week,  coiiiinencinu  .\pril  :;o,  is  clean-up  week  in 
Hamilton,  Ont.  The  Board  of  Trade  was  instrumental  in 
organizing  the  campai.gn,  which  was  advertised  throu.ghiiut 
the  city.  Extra  facilities  were  iiroyided  by  the  Board  of 
W'orks  to  take  care  of  the  lar^e  amount  of  waste  which  is 
expected  as  a  result  of  the  citizens  cleaning  up  their  \)vv- 
niises.  The  teachers  were  also  requested  to  [joint  out  to 
the  school-children  the  advantages  of  makin.g  the  city  an 
attractive  place  to  live  in. 

The  bathhouse  which  i^  being  erected  at  Port  Stanley, 
Ont.,  for  the  F.ondon  &  Port  Stanley  Railway  Commission, 
is  now  nearly  comi)leted.  This  building  is  about  S.'iO  feet 
long  and  has'accomiiMdation  fur  i.oud  people.  X'arious  tilher 
imprc)veinents  are  being  carried  out  by  the  ( 'ommission. 
rile  land  for  the  new  .yraiii  ele\ator  is  l)eing  cleared  and 
work  will  likely  be  be.gun  very  s.mui.  The  construction  of 
a  large  new  l)reakwater  to  the  west  of  the  present  piers  will 
also  be  commenced  at  xince. 

When  the  present  plans  for  the  construction  of  aviation 
schocds  for  the  British  (ioverunient  are  comi)leted  by  the 
Imperial  Munitions  Board,  Canada  will  liave  four  centres  at 
which  officers  will  l.)e  trained  for  the  Uoyal  h'l\in,g  Corps, 
and  close  on  l.dOO  planes  will  be  in  use.  The  aerodrome  at 
(  ani])  Ijordeii  is  now  in  operation,  and  another  in  the  liay 
ol  (Juinte  district  is  being  constructed  as  rapidly  as  [los- 
siblc.  Eater  it  is  pro])osed  to  provide  a  sclnxd  a  short  dis- 
tance iicu-th  of  Toronto.  Finally,  a  school  is  to  be  located  in 
British  Columbia,  wdiere  the  Imperial  Munitions  Board  has 
already  leased  two  sites — :iOO  acres  in  the  Delta  on  Bcumd- 
ary  Bay  and  liT.",  acres  on  Eulu  Island,  h'.ach  of  these  plants 
will  cost  in  the  neighborlioc jd  of  .HTDO.OOO. 

.\  dele.gation  representing  the  city  of  Toronto  and  eleven 
other  municiiialities  affected  by  tlie  widening  of  the  Toronto- 
Hamilton  highway  appeared  befiu'e  the  (  )iitaiio  Railway  and 
Municipal   Board  reci'ntly,  to  examine  the  [iroposals  of  the 


Highway  Commission,  which  is  seeking  authority  to  widen 
the  highway  from  the  west  limits  of  O'Connor's  Road  to 
the  western  limit  of  the  city  of  Toronto.  The  chief  point 
of  difTerence  between  the  municipalities  and  the  highway 
commission  arose  as  to  the  apportionment  of  the  cost  of  the 
widening  to  each  miinieipality.  The  board  finally  ruled  an 
adjournment  of  two  weeks  on  the  understanding  that  the 
Highway  Commis^Km  submit  a  statement  of  apportionment 
of  cost  to  each  immici|)ality  affected.  The  estimated  cost 
of  the  section  of  the  road  in  question,  according  to  the  pro- 
posal submitted  by  the  Commission,  will  be  $:!14,771. 

The  Dominion  Railway  Board  have  .granted  the  aj)- 
plication  of  the  C.  P.  R.  to  doul)le-track  its  main  line  from 
North  T(.)ronto  station  to  Leaside  Junction.  The  plans  of 
the  railwa\'  company,  as  approved  by  the  board,  call  for  the 
erection  of  new  bridges  over  two  ravines  and  highway  cross- 
iii.Lis  fi\t]-  Summerhill  .\ve.,  Maeleiiiian  .V\e.,  Bay  \''iew  .\ve.. 
and  fodmorden  Road.  The  cit\-  of  Toronto  and  the  I'ivic 
(iiiild  had  stron.gly  opposed  the  application  on  the  .^rounds 
that  the  scenic  beauty  of  the  ravines  would  b#  spoiled  and 
had  retpiested  instead  tliat  a  subway  be  built  at  Summerhill 
Ave.  at  the  expense  of  the  company.  The  C.  P.  R.  plans 
to  build  bridges  over  the  ravines  on  the  north  side  of  its 
existing  bridges  and  the  l)oard  refused  to  intervene  as  the 
w  ork  w  ill  lie  done  on  the  company's  righ t-o f~w  a>  .  The 
building  ol  a  new  bridge  adjoining  the  one  just  east  of 
Summerhill  .Ave.,  instead  of  enlarging  the  existing  bridge, 
as  the  city  desired,  will  mean  .i  savin.g  of  about  .'fUl.onn. 


Personals 

Messrs.  R.  S.  &  W.  S.  Eea,  consultin.g  en.gineers,  have 
removed  from  <S20  to  HO!)  New  Birks  Building,  MDntreal. 

Mr.  E  R-  Barlow,  superintendent  of  the  Montreal  roads 
department,  has  lost  his  son,  Lance-Corporal  Barlow,  killed 
in  action.    Mr.  Barlow  has  two  other  sons  at  the  frcnit. 

Mr.  F.  E.  Macplierson  has  resigned  as  municiiial  engi- 
neer of  Burnab\',  B.I'.,  and  has  accepted  an  apiiointment  by 
the  pro\'iiicial  government  of  British  Columbia  as  engineer 
for  district  five.  Mr.  Macplierson  had  been  Burnaby's  engi- 
neer for  the  past  seven  or  eight  years. 

Mr.  S.  R.  Badgley,  the  Viesigner  of  the  Massey  Music 
Hall,  Toronto,  died  recently  in  Wycliffe,  Ohio,  near  Cleve- 
land, having  reached  an  advanced  age.  Mr.  Badgley  was 
considered  one  of  the  leadin.g  architects  in  the  Middle  States 
and  designed  many  other  notable  buildings. 

Mr.  ]•',.  R.  Cray,  B.A.Sc,  who  formerly  held  l,he  posi- 
tion of  deputy  city  engineer  and  latterly  joint  manager  of 
the  works  department  of  Hamilton,  ()nt.,  has  been  placed 
in  charge  of  the  works  department  of  that  city,  with  the 
title  of  city  engineer  and  m.ina.ger  of  the  waterworks  and 
sewa.ne  disposal  works. 

Mr.  F.  Tissington,  (..'hief  Engineer  of  Mackiiinon,  Ihdmes 
&  Company,  Limited,  Sherbrooke,  has  resigned  his  position 
and  is  taking  a  short  holiday  before  commencing  work  again, 
Mr.  Tissin.gton  has  been  with  this  firm  for  the  last  five  and 
a  half  years,  formerly  as  chief  draughtsman  and  for  the  last 
tev\'  months  as  chief  en.gineer. 

Mr.  S.  L.  .Squire  of  Watcrford,  former  president  of  the 
( )ntario  (lood  Roads  Association,  and  now  honorar\-  presi- 
ilent  ot  that  organization,  has  been  appointed  to  the  posi- 
tion of  municipal  adviser  in  the  ()nlario  lliyhwavs  Depart- 
ment. 1-lis  duties  more  particularly  will  cover  the  work  of 
explainin.g  the  [irovineial  ])olicy  on  highways  improvenienl 
to  counties  and  other  municipalities  which  ha\'e  been  hither- 
to somewdiat  backward  in  taking  ad\<inta,ge  of  the  le.gislation 
in  this  regard.  Mr,  Squire  is  a  merchant  of  Wat eiford,  and 
li.is  been  acti\'e  in  imiiiici]ial  iiiallers  for  some  time. 
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News    of  Special   Interest  to  Contractors,  Engineers,  Manufacturers  and 

Dealers  in  Buildinii  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Aurora,  Ont. 

Plans  liast  lucii  pripaiid  lor  ^;so.()()(l 
scwaHi'  system  lor  tlu-  town.  F,ni;iiu'frs, 
James,  Loudon  &  HiTtzhcr;^.  Kxinlsior 
Life  Blclg..  Toronto.  . 

Cap  de  la  Madeleine,  Que. 

Tow  nl'ouiu-il  plan  ooiuTt'li-  si(U'\\  alk> 
costing  $:J,.'i<>ti.  Sicn-tarv.  .\.  Bour<|iK-, 
N.P. 

Eastview,  Ont. 

Tile  Town  council  plan  itincreK'  side- 
walks costin.i;  $."),000.  Engineers.  Patter- 
son &  Byrne.  Sparks  Street.  Ottawa. 

Merritton,  Ont. 

Tenders  received  by  the  Llerk,  R. 
Clark,  until  noon.  May  14.  for  the  con- 
struction of  .i7o  feet  hy  15  inches.  1.2(>."> 
feet  by  12  inches,  and  2,270  feet  hy  10 
inches,  sewer  pipe  for  the  Town  (.'oun- 
cil.  Plans  and  specifications  '  with  the 
KuKincer.  F.  N.  Rutherford.  24  Queen 
Street.  St.  (  atliarincs. 

Ottawa,  Ont. 

Tenders  will  he  called  in  June  by  the 
Department  of  Public  Works.  Dominion 
(Government,  for  the  construction  of  con- 
crete pavement  costing  $16,000. 

Regina,  Sask. 

Tile  City  Engineering  Department  plan 
paving  of  lanes  costing  $;iO.()()().  iMigi- 
ncer.  D.  .\.  R.  McCannel. 

Saskatchewan,  Province  of 

The  t'ity  of  kegina  and  Government 
of  Local  Municipality  plan  construction 
of  sixty  miles  of  jiavement. 

Three  Rivers,  Que. 

In  connection  with  waterworks  exten- 
sion for  the  city  the  city  engineer.  Z. 
Lambert,  is  in  the  market  for  1,000  bar- 
rels of  cement.  .52.5  cubic  yards  of  struc- 
tural and  reinforcing  steel.  2  pumps,  capa- 
city 2..')00.000  gallons  per  day,  three 
stages:  2  pumps,  capacity  .'i. 000, 000  gal- 
lf)ns  per  day.  three  stages. 

Toronto,  Ont. 

Work   of  paving   Humber  Boulevard 
will  be  proceeded  with  by  Parks  Com- 
missioner Chambers.    Eight  hundred  ft. 
rocmac   anrl    3.100    ft.    concrete.  Cost, 
1.5.000. 

Winnipeg,  Man. 

City  Council  plan  purchase  of  water 
meters.  City  Engineer,  \V.  P.  Rreieton, 
22:{  James  Avenue. 

Woodstock.  N.B. 

The  Town  Council  plan  water  system. 
Engineer,  A.  G.  Fields. 

CONTRACTS  AWARDED 

Ottawa,  Ont. 

O'Leary.  Ltd..  Bank  Street  Chambers, 
has  general  contract  for  pavement  of 
Albert  Street  for  the  city. 

T.  G.  Brigham,  85  Duke  Street,  ha.- 
general  contract  for  pavement  costing 
<  ,  -I  Gloucester  Street  for  the  city. 


rile  lender  of  C'oniniissioner  of  Works, 
A.  F.  Macallum,  City  Hall,  has  been  ac- 
cepted for  pavement  on  Melrose,  cost- 
ing $',),()()().  for  the  city. 

Quebec,  Province  of 

Laganiere  iS:  Hoiule,  Gronidines  Co.. 
I'ordreuf.  have  the  general  contract  for 
asphaltic  concrete  pavement  costing 
$14.5, ooo  for  the  Quebec  Rond  Coniniis- 
sioner,   Parliament  Bldgs.,  Quebec. 


Railroads,  Bridges  and  Wharves 

New  Westminster,  B.C. 

The  Canadi.in  Nortlu-iii  Railway  and 
the  Canadian  Pacific  Railway  plan  union 
station.  General  nianagiT.  ('.  N.  R.,  Mr. 
MacLeod,  G.  X.  R.  Siation,  l^lnionton. 
General  Manager,  C'.  1'.  IC  Calgar>-. 

St.  Thomas,  Ont. 

City  Council  plan  street  railway  exten- 
sion costing  .$40,000.  Engineer,  M.  Fer- 
guson. 

CONTRACTS  AWARDED 
Three  Rivers,  Que. 

Cbas.  Pa.ge  has  the  general  contract  for 
repairs  ccjsting  $1.5.000  to  aciueduct  wharf 
for  the  city,  and  will  be  in  the  market  for 
7,000  to  8,000  pounds  of  'spikes,  screws, 
bolts,  and  iron  plates. 

Chas.  Page,  Dcs  Anges  Street,  has 
general  contract  for  $10,000  wharf  for 
the  Canadian  Iron  Corporation,  St. 
Maurice  .Street. 

Montreal,  Que. 

The  Tnrnbull  h'.levator  Co..  .51!  St. 
Catherine  St.  W.,  have  the  contract  for 
elevators  for  the  $175,000  station  for  the 
Canadian  Northern  J'iailway,  Dorchester 
Street. 


Public  Buildings,  Churches 
and  Schools 

Battenburg,  Alta. 

Tenders  receix'ed  l)y  the  secretary- 
treasurer,  ('harles  llrumlit-,  until  noon. 
May  10,  for  erection  of  hric1<  school  for 
School  District  of  Creu/ot,  S.  IX  Xo.  :!4. 
Plans  and  si^ecit'ications  with  A.  M.  Jcf- 
fers,  McLeod  Building,  Kilnionton,  or  the 
secretary-treasurer. 

Blue  Sky,  Alta, 

Plans  and  specilications  with  the  sec- 
retary-treasurer, Harry  Hanmer,  G.  W. 
8-81-1,  West  0.  Meridan,  who  will  re- 
ceive tenders  until  May  18  for  erection 
of  school   for  School  District  No.  XV.iO. 

Bridgeburg,  Ont, 

Tenders  received  l)y  the  architect,  C. 
M.  Borter.  Main  Street  S..  Niag.ara  Falls, 
or  the  .Secretary  of  Board,  Geo.  Tait, 
until  May  14,  for  erection  of  $20,000 
brick  school  for  the  County  Council. 
Plans  and  specificatifuis  with  the  archi- 
tect. 

Halifax,  N.S. 

Tenders  will  be  called  shortly  for  erec- 
ti'>n  of  an  addition   to  iM-pital   for  Dr. 


.\.  Ivan  Mader,  5',)  Morris  Street.    Archi-  ■ 
tect,  A.  R.  Cobb,  Tramway  Bldg. 

Hamilton,  Ont. 

Plans  and^  specifications  with  the  ar- 
chitect. Brigadier  Gideon  Miller,  James 
and  Albert  Streets,  Toronto,  who  is  re- 
ceiving tenders  for  $20,000  hollow  tile 
and  brick  addition  to  hospital  for  the  Sal- 
vation Army,  27  Mountain  Street. 

Hazelwood,  Alta. 

Public  School  District  plan  school. 
.Secretary-treasurer,  W.  B.  Moulder,  Har- 

disty. 

Limerick,  Sask. 

The  Town  Council  plan  hospital.  Sec- 
retary-treasurer, Chas.  M.  Wilson. 

London,  Ont. 

Tenders  wanted  by  the  Chairman  of 
the  Building  Commission,  J.  F.  Maine, 
84  Byron  Ave.,  until  May  15  for  the  erec- 
tion of  $7,000  brick  parsonage  for  the 
Askin  Street  Methodists.  Plans  and 
specifications  with  the  chairman. 

Niagara  Falls,  Ont. 

Plans  and  specifications  with  the  ar- 
chitect, C.  M.  Borter,  Main  St.,  Niagara 
Falls  S.,  who  will  receive  tenders  until 
May  11  for  erection  of  a  $12,000  brick 
fire  hall  for  the  city. 

Richdale,  Alta. 

Public  School  Board  plan  school.  Sec- 
retary-treasurer, J.  E.  Hunter. 

Saanich,  B,C. 

Tenders  will  be  called  shortly  for 
$7,500  school  for  the  School  Board.  Ar- 
chitect, C.  Elwood  Watkins,  care  of  own- 
ers. 

St.  John,  N.B. 

Tenders  received  by  the  architect,  F. 
Xeil  Brodie.  42  Princess  Street,  until  May 
14  for  erection  of  a  power  house  and  a 
laundry  costing  $23,000,  for  the  General 
Public  Hospital. 

Sydney,  N.S. 

.■\lex.  C  ameron,  \  ictoria  Road,  has  the 
.general  contract  for  $10,000  frame  church 
for  the  Greek  Episcopal. 

Vancouver,  B,C. 

The  School  Board  plan  alterations  to 
ventilating  system  in  a  number  of 
schools  to  cost  about  $80,000.  Engineer 
of  School  Board,  \\'altcr  Leek. 

Verdun,  Que. 

The  Verdun  Hospital  for  Insane, 
I3oard  of  Trade  Bldg.,  Montreal,  plan 
addition  to  asylum. 

Wyoming,  Ont. 

Tenders  received  by  the  Pastor  until 
May  1()  for  erection  of  a  $15,000  brick  " 
chnrch  for  the  Methodist  Congregation. 

CONTRACTS  AWARDED 
Chatham,  Ont. 

Reid  &  Brown  Structural  Steel  &  Iron  k 
Works,  Ltd.,  (Ki  Esplanade  St.  E..  To-  | 
ronto,  have  the  contract  for  steel  work 
for  the  $:i8,000  addition  and  alterations 
to  scluud  for  the  Board  of  Education. 
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Hamilton,  Ont. 

The  following  contracts  have  heen 
awarded  in  connection  with  the  erection 
of  a  $10,000  brick  parish  hall  for  St. 
Luke's  C  hurch.  John  and  Mac.-\ulay  Sts. : 
—  Plunihin,!;^  and  heatiny.  j,  Luxon,  (iO 
Leeniing  St.;  plastering.  H.  Tremolla, 
729  Cannon  St.  E.;  tin.  Rcwberry  &  Son. 
3.53  James  St.  N. 

Limerick,  Sask. 

Frank  Rooney,  Weyi)urn.  has  the  gen- 
eral contract  for  $8,.")00  l>rick  school  for 
the  Munici|)alit)'  of  Stonclicngc. 

Port  Dalhousie,  Ont. 

Newman  Bros.,  75  St.  Paul  Street,  St. 
Catharines,  have  the  general  contract  for 
$38,000  girl's  home  for  the  Canadian  Con- 
solidated Rubber  Co..  Ltd..  Front  St.  li.. 
Toronto. 

Quebec,  Que. 

L.  H.  Peters  Ltd.,  10  Ste.  Angele  St., 
have  the  general  contract  for  conversion 
of  a  building  into  a  hospital  for  the  De- 
])artment  of  Public  Works,  Dominion 
Government,  Ottawa,  at  a  cost  of  $30,000. 

St.  Eleuthere,  Que. 

Jos.  Dumont  has  the  contract  for  the 
erection  of  two  mill  and  brick  schools 
for  the  School  Board  of  Pohenegamouk 
Township. 

St.  Frederic,  Que. 

.Alfred  \'achon  has  general  contract 
for  alterations  costing  $4,4.").S  to  convent 
for  School  Commissioners. 

St.  Prosper,  Que. 

Jean  Larochelle  has  general  contract 
for  $11, .500  presbytery  for  the  church 
wardens. 

South  Porcupine,  Ont. 

1'.  H.  Secord  &  Sons,  Ltd.,  137  Nelson 
-St.,  Brantford,  have  the  general  contract 
and  will  let  steel,  roofing,  plumbing,  heat- 
ing, plastering,  paintin.g  and  electrical 
work  in  connection  with  the  erection  r)f 
a  $40,000  school  for  School  Section  No. 
1.  Tisdale  Township  . 

Stouffville,  Ont. 

John  Innis,  Richmond  Hill,  has  the 
.general  contract  for  $3().00o  brick  schooi 
for  the  Public  School  Board. 


Business  Buildings  and  Indus- 
trial Plants 

Aylesford,  N.S. 

The  Masonic  Lodge  are  building  a 
$4,000  concrete  block  and  concrete  brick 
store  and  masonic  hall,  .'\rchitcct.  L.  R. 
Fairn. 

Forest,  Ont. 

C.  Burr  wil  repair  his  garage  at  a  cost 
of  $4,000. 

Fort  William,  Ont. 

Fe.gles-Bellows  l-'.ngineering  Co.,  1101 
Union  Bank  Bldg.,  general  contractor 
for  the  $'.)(), 000  elevator  for  the  Western 
Cirain  Co.,  338  Grain  Exchange  Bldg., 
buys  all  material  and  are  in  the  market  for 
belting,  pulleys,  belt  conveyors,  meters, 
switchi)oards  and  all  elevator  machinery. 

Fredericton.  N.B. 

Wettlaufer  Brothers.  ISO  Spadina  .\ve., 
1  oronto,  i)lan  foundry  ami  nKichinc  sliop. 

Halifax,  N.S. 

Tenders  will  be  called  shortly  for  re- 
modelling departmental  store  for  F.  \V. 
WoolwoEth  Co.,  Toronto.  .'Xrchitect, 
(leo.  W.  Maynard,  care  of  VVoolworlh 
Co..  Halifax. 


Hamilton,  Ont. 

The  National  Macliinery  Co..  73-7() 
Wellington  St.  W.,  plan  factory.  Man- 
ager, P.  M.  Yates. 

J.  Lampman  &  .Son,  Queen  and  Rob- 
inson Streets,  plan  $:!,0()0  l)rick  addition 
to  their  garage. 

Leaside,  Ont. 

Mr.  .V.  E.  Wallbery,  Royal  Bank  Bldg., 
will  start  work  shortly  on  addition  to 
factory  of  the  Canada  Wire  &  CabK- 
Co.,   1170   Dundas   Street,  Toronto. 

Lethbridge,  Alta. 

The  Ellison  Milling  Co.  plan  elevator 
to  cost  between  $100,000  and  $1.50,000. 
Montreal,  Que. 

in  connection  with  the  erection  of 
their  $400,000  engineering  plant  and  In- 
ternational Shipbuilding  Corp.,  333 
Transportation  Bldg.,  are  in  the  market 
for  pig  iron,  steel,  ship  plates  and  gen- 
eral requirements  for  shipbuilding  and 
repairing  plant. 

T.  F.  Dwyer,  305  St.  James  St.,  gen- 
eral contractor  for  packing  plant  for  the 
Ingersoll  Packing  Co..  St.  Paul  St.,  will 
do  all  work  and  wants  prices  on  water- 
proof paper,  cold  storage  insulation  and 
waterproof  paints. 

Oshawa,  Ont.  * 

Tenders  will  be  called  aliout  May  15 
lor  erection  of  a  stone  and  brick  bank 
f(U-  the  Canadian  Bank  of  Commerce. 
.Vrchitects,  Dominion  Realty  Co..  Ring 
and  Jordan  Streets,  Toronto. 

Ottawa,  Ont. 

J.  .A.  Langelier,  W  ellington  Street, 
has  purchased  a  site  on  which  he  plans 
to  erect  stores. 

St.  Catharines,  Ont. 

Tenders  are  in  for  a  $35,000  brick 
factory  for  the  St.  Catharines  Cartridge 
Case  Co.,  care  of  architect,  A.  E.  Nich- 
olson, 45  Queen  .Street. 

Three  Rivers,  Que. 

The  Three  Rivers  Castin,g  Co.,  corner 
Hertel  and  Charlevoir  Streets,  plan  $35,- 
000  brick  foundry  and  want  prices  on 
foundry  machinery,  furnaces,  lathes,  etc. 
Managt'r  and  engineer,  A,  B.  Charleton. 

The  W  a_\  LLgamack  I'ulp  tv  Paj^er  (d.. 
Ltd.,  plan  rebuilding  steel  trestles.  V.n- 
gineer,  H.  Helin,  103  Av.  Laviolette. 

Toronto,  Ont. 

Tenders  will  be  called  about  May  15 
for  erection  of  a  stone  and  brick  bank 
for  the  Canadian  Bank  of  Commerce. 
.Vrchitects,  Dominion  Realty  Co.,  Kin.g 
and  Jordan  Streets. 

Do  minion  Enveloi)e  (  o..  90  C^ntario 
St.,  plan  $125,000  mill  and  brick  ware- 
house. 

The  Bawden  Machine  Co..  lO:!  .Sterling- 
Road,  are  erecting  a  $:!.00()  brick  addi- 
tion to  their  factory. 

Peter  Bros.,  248  .'Vugusta  .\ve.,  plan 
$15,000  brick  garage. 

A.  Cirossi,  135  Roncesvalles  Ave.,  will 
erect  a  $13,000  addition  to  his  ,garage  and 
will  buy  material.  Architect,  J,  M.  Cow- 
an,   133   Margueretta  Street. 

Tenders  wanted  f<u-  foundation  work, 
excavating  and  l)rick  work  for  $10,000 
addition  to  dairy  owned  by  S.  Caidheld 
&  Sons,  381  Roncesvalles  .\ve. 

Three  Rivers,  Que. 

Tenders  bein.g  received  b\-  the  owners, 
lui.g.  Julicn  Co.,  Lid.,  1330  St.  Valier  St., 
Quebec,  for  the  erection  of  a  $10,000 
furniture  store. 


Walkerton,  Ont. 

Kolpin  &  Ermel  are  excavating  for  a 
$7,000  brick  garage. 

Wheatley,  Ont. 

W.  R.  Crewe,  plans  $4,000  auto  show 
r(  loms. 

Windsor,  Ont. 

The  Chalmers  Motor  Co.,  Ltd.,  plan 
$15,000  automobile  factory,  •  Manager, 
H.  S.  Lee. 

Plans  and  si.)ecifications  with  the  ar- 
chitect. J.  C.  Pennington,  Labelle  Bldg., 
and  the  owner,  A.  Croll,  70  Wyandotte 
St.  W.,  who  will  receive  tenders  until 
May  34  for  erection  of  a  store  and  flats 
costing  $8,000. 

Woodstock,  Ont. 

The  Standard  Tube  &  Fence  Co.,  Drew 
St..  will  build  a  $(5,000  addition  to  their 
factory.     Superintendent,  J.  L.  Hosack. 

CONTRACTS  AWARDED 
Cap  de  la  Madeleine,  Que. 

W.  Rousseau  has  the  .general  con- 
tract for  $3,300  bakery  for  Baily  & 
Freres. 

Dundas,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $93,000  brick  oflice  building  for  Tohn 
Bertram  &  Sons  Co..  Ltd.,  Hatt  Street:— 
Structural  steel  work,  Hamilton  Bridge 
Works  Co.,  Ltd..  Bay  St.  N..  Hamil- 
ton; cut  stone  work.  Central  Canada 
Stone  Co.,  Ltd..  Pi.  !-:<lward,  Sarnia; 
.granite  work,  Mcintosh  (iranite  Co.,  1119 
Vonge  St.,  Toronto;  roofing  and  sheet 
metal,  John  E.  Riddel  &  Son.  13-14  Fer- 
guson Ave.  N.,  Hamilton;  plumbing  and 
heating.  Anguish  &  Whitfield.  40  Col- 
borne  St..  Brantford;  lathing  and  plaster- 
m.g,  Harry  L.  Wood.  81  Ontario-  St., 
Brantford;  painting  and  glazing,  F  G 
Rol)erts  &  Co.,  Ltd..  106  Wells  St.,  To- 
ronto; marble  and  tile,  Canada  Glass 
Mantel  &  Tile  Co.,  338  Carlavv  Avenue. 
1  oronto. 

P.  H.  Secord  &  Sons.  Brantford,  have 
awarded  the  A.  B.  Ormsby  Company. 
Toronto,  the  hollow  steel  doors  on  the 
Bertram  Office  Building  here. 

Gait,  Ont. 

(ieo.  Tiiomas  &  Son.  Water  St.  N.. 
have  general  contract  for  $10,000  i)rick 
ofhce  and  dye  store  for  A.  Newlands  & 
C  o. 

Guelph,  Ont. 

riie  f(dlowiiig  contracts  ha\  e  been 
awarded  in  connection  with  the  erection 
ol  a  $10,000  brick  office  l)uilding  for  C.  L. 
Dunbar,  Douglas  St.:  Masonry.  Robert 
Dunbar,  care  of  owner;  roofing,  How- 
ard P.rothers.  Market  St.;  electrical  work, 
plumbing  and  heating,  Stevenson  &  Mal- 
colm, Masonic  Building;  painting,  Den- 
nis \-  I'.ennett,  33  Suffolk  Si. 

Hamilton,  Ont. 

K.  Stani|)  &  Sons.  May  and  King  \\\\- 
liani,  have  the  painting  contract  and  the 
.general  contractor,  E.  Mills,  (514  King 
St.  E.,  will  carry  out  the  plastering  in 
connection  with  erection  of  $5,000  office 
building  for  the  Canadian  Drawn  Steel 
C  <>.,  .\rthur  .\ve..  who  will  carrv  out 
the  idumbing  and  heating. 

Thos.  Irwin  Son,  McNab  St.  S., 
has  the  rooting  and  R.  M.  Smith.  403  Bar- 
Ion  E..  electrical  work  in  connection  with 
$30,000  brick  addition  to  garage  for  Mc- 
Laughlin Carriage  Co.,  36-40  Bay  S. 

The  fcdlowing  contracts  have  been 
(Continued  on  page  43) 


To  Contractors  and  Others 


At  tin  >^  .i.c  in  a  position  (o  till  lUsU  oiilcis 
lui  inlini;  (iiiibrr  lioni  our  stock  supply  at  Folc- 
>ri,  nuitli  oi  Sudbury. 

KASTERN  LANUS  OEI'ARTMICN  1 , 
(•  \  R  ,  TORONTO,  7  111 


TENDERS 


lin.|rr>  ailtlii->>c.l  to  tliv  llluK  TsiKMC.I.  will  l)C 
tcitivimI  lip  to  4  o'clock  p.m..  on  Wednesday  the 
80th  day  o{  May  next  (1917).  to  Saii.l  lilaM  or 
-  ..li  t  .iml  paint  «itli  two  coals  of  Miitabic  paint, 
•  .  -tril  .vttticlurc  .spanning  the  River  .St.  Francis. 
l.,tutiii  tJie  Town  of  Richmond  and  the  Village 
ot  Melbourne.  known  as  the  ".Mackenzie 
llridKC." 

No  tender  necessarily  accepted. 
For    further    information    ajiply  to 

F.   F.  CI.EVEL.\ND, 

Secretary -Treasurer, 

1  >  i-i  Rii  lunnnil.   I  Mu-. 


VILLAGE  OF  MERRITTON 


Tenders  for  Sewers 


Sealed  tenders,  addressed  to  Richard  Clark, 
.Municipal  Clerk,  Merritton,  Ontario,  will  be  re- 
ceived up  to  \'J  o'clock  noon  of  Monday,  the  14th 
day  of  May.  1917.  for  the  construction  of  ■>''>  feet 
of  l.">  inch,  l.ifw  feet  of  12  inch  and  2,2'»  feet 
of  lit  inch  sewers.  Plans  and  specifications  may 
lie  seen  and  forms  of  tender  obtained  at  the 
office  of  F.  N.  Rutherford.  Municipal  Engineer, 
•_'4  Uueen  Street,  St.  Catharines. 

The  lowest  or  any  tender  not  necessarily 
accepted  IS  l!t 


Steel  Rails  and  Other  Rail- 
way Material  For  Sale 
by  Tender 

Tenders  addressed  to  the  undersigned  will  be 
received  up  to  and  including  Saturday.  May  12th. 
1917.  for  the  material,  plant  and  er|uipnieiit  of 
The  Ontario  West  Shore  Railway  between 
Godcrich    and  Kincardine. 

The   material   is  practically   all   on    the  right- 
of-way  and  consists  approximately  of : — 
Six  pair  of  steel   bridge  girders  for  bridges  of 

2-i  ft.  to  TO  ft.  spans. 
■J4f^i  cedar  fence  posts,  8  ft. 
710  boxes  of  spikes  (about  .'524  lbs.  to  box). 
I.'V)  boxes  of  bolts  Cabout  125  lbs.   to  box) 
A  large  quantity  of  fish-plates. 
One  engine,  three  fiat  cars,  scrapers,  etc.,  used 

in  construction  work. 
.\  quantity  of  square  timber  from  S  ft.  to  "24  ft. 
long. 

■  2.fffjO  feet  of  2-inch  hardwood  plank. 
'"lO  tons  of  70  lb.  steel  rails. 
■    is  all  in  stock  yards  or  along  right-of- 

A  ay. 

.\l3o  fourteen  miles  of  track  of  70  lb.  rails,  bolts, 
spikes,  fish-plates,  ties,  bridges,  etc.,  laid  complete. 

This  material  and  plant  may  be  inspected  at  any 
time  in   yards  along  right-of-way. 

Tenders  will  be  received  for  outfit  en  bloc 
or  for  any  part  of  it. 

The  highest  or  any  tender  not  necessarily  ac- 
cepted. 

For  further  particulars  apply  to 

rSiancd)  THOMAS  STOTHERS, 

Trustee, 

ls.];>  Dungannon,  Ont. 


To  Contractors 

Sc'iilcil  Itnilfis,  endorsed  "TciKlcr  for  t  anniii^ 
I'ai'toiy."  addresscil  to  the  undcrsi).;ncd,  will  lie 
iecei\-e(l  at  this  Ueiiartment  iip  lo  Wednesday, 
May  16th.  for  the  building  of  a  Caniiini^  Factory 
at  the  I'^xiierinrenlal  Fruit  Sl.Llion,  Idnlaii  llar- 
lior.  Plans  can  be  seen  at  ilu  otVHc  of  tlu' 
Director,  Jordan  Harbor,  and  al  tliiv   I  )r|iarliiKnl. 

Kach  tender  must  be  Jicronipanitil  (ly  an  ac 
I'epted  bank  clieque,  ii<'i\.ililc  lo  tlic  Ilononralile 
F.  ("i.  Maciliarniiil,  Minister  of  I'ulilic  Works, 
<  >ntario,  for  J'ive  I'cr  (  '(.  nl.  of  the  amount  of 
the  tender,  and  this  .iniouiit  will  Ik  fm  feiti-,1  if 
the  ])erson  or  jiersons  tfiulrrin^  <U-(liiir  to  fiitt-r 
into  a  contract  wln-n  <alU-d  ii|.oii  in  ,](,  sc.  or 
fail  to  complete  tlic  work  ci  ini  r,-irtccl  for;  and 
the  bona  fulo  sijitiat  nix-,  .iinl  a'ltli(.ssts  of  two 
sureties,  or  tiu-  name  of  ;i  ^'uaranly  comiiany  ai>- 
proved  by  the  ne])aitment,  willin^^  lo  provide 
a  bond  for  the  ilue  fnirilnicnt  of  the  contract,  must 
accompany   each  tcmlcr. 

The  Department  is  not  bound  to  accept  the 
lowest  or  any  tender. 

ViV  order, 

H.  F.  M<  x,\r(;in-()\'. 

Secretary,    Public    Works    1  li  p  ii  I  mt  nt.. 
Uepartnienl    Public    Works.  Iliilario, 
Toronlo.  .Vlay  ."itli,  T.IIT. 

Xewsjiapers  iiulilishiny  this  Hitlioul  authority 
uill   not  he  paid  for  it.  P.).li» 


CITY  OF  BRANTFORD 

PROVINCE  OF  ONTARIO 


Seale<l  tcink-rs  will  he  received  by  1  he  Sec 
letary  of  the  Jliiard  of  Water  Coiiiniissiiiiiers 
\  111  til  S  I  Mil.  on 

Monday,  May  28th,  1917 

for  Iwo  electrically  driven  turbine  pumps  with 
(apaiity  of  ;!0(l  gallons  per  minute  each,  also 
clc(  trie   motors  and  equipment. 

.Specifications,  etc.,  may  be  seen  at  the  office 
of  the  Secretary  of  the  Board,  r)rantford,  or  at 
the  Engineer's  office.  Mail  Building,  Toronto. 

The  lowest  or  any  tender  not  necessarily 
accepted. 

.lOII.V    FAIR,   Esq.,  Chairman. 

F.   W.   FRANK,  Esq.,  Secretary. 

CHIPMAX    &-   POWER,  Engineers. 

19-20 


Stone  Cutting  Machinery 
and  Plant  For  Sale 


Diamond  Saw. 
Gang  Saws. 

Derricks  and  Plant. 

Apply, 

HOLMES,  1113  YONGE  STREET 
TORONTO,  ONT. 

17 -20 


For  Sale 


Portable  Crusher 


1  C'linia.x  all  steel  jaw  crusher,  comjilete  with 
elevator,  screens  and  storage  bins,  all  mounted  on 
wheels.     Jaw  opening      in.  .\  15  in. 

1 — Leonard  Automatic  Steam  Engine,  about 
:;'>  H.P. 

/\ll  the  above  ready  for  inunediate  use. 

I.OO.MIS-DAKIN,  LIMITED, 
1*^1'-'  Sherbrooke,  ( )ue. 


For  Sale,  en  bloc 

Factory  equipped  to  turn  out  large  quantities  of 
Concrete  Sewer  Pipe,  Hollow  Blocks,  Bricks, 
Cornices,  Friezes,  Ornamental  Blocks,  Vases, 
Floor,  Roof,  and  Ornamental  Tiles.  Wharf  equip- 
ped with  Electric  Crane,  and  lights,  and  a  short 
tramway  with  branches  through  factory  and  yard. 
The  _  Plant  cost  .f 70,(100 ;  w  ill  be  sold  cheap,  in- 
cluding large  stock  of  aggregates  and  colors. 

The  Plant  includes  two  jiatent  automatic  pipe 
machines,  one  for  pipe  15  in.  to  42  in.  in  diam- 
eter, lengths  41  inches;  and  one  for  pipe  4  in. 
to  12  in.  in  diameter,  lengths  40  in. ;  two  men  on 
each  machine  and  a  mixer  can  turn  out  100  to 
200  lengths  every  ten  hours,  according  to  the  sizes. 

Over  11,000  feet  well  matured  sewer  pipe  in 
stock,  dimensions  as  above,  will  be  sold  in  lots 
to  suit  purchasers. 

For   particulars   apply   to — 

S.  C.  FOWLER,  Liquidator, 

No.  70  St.  Paul  Street. 

Quebec,  Que. 


10  t,f. 


Immediate  Delivery 

25  Cycle  Motors  and  Generators 
guaranteed  in  First  Class  Condi- 
tion—Discarded when  our  120,- 
000  H.  P.,  60  cycle  plant  was 
put  in  operation. 

MOTORS 

.\o.  ii.)'.  Phase  Cycle  Volt  R.P.M.  Make 

2  200  :•,  25  400       .•575  Westg. 

1  75  :!  25  400       .500  Westg. 

1  :^0  :i  25  400       750  Westg. 

1  25  -A  25  440        750  Wagner 

I  10  :;  25  440       750  Wagner 

1  10  •■!  25  440  1500  Gen.  Elec. 

0  0  :!  25  440  1500  C.  G.  E. 

2  5  ;!  25  440  1500  C.  G.  E. 

1  2  .'!  25  440  1500  C.  G.  E. 

1  'A  :!  25  400  1500  Geu.  Elec. 

1  yi  :i  25  440  loOO  Gen.  Elec. 

GENERATORS 

K.\',.\.  Phase  Cvcle  Volt  R.P.M.  Make 
:!50         a       (iO      («)0      514    Can.  Westg. 
.•!75         :!       25      440      245    Westg.  ' 
450        :i       25     440     :m    Can.  Westg. 


No. 
1 


TRANSFORMERS 

No.  K.\'..\.  Phase  Cvcio    \  olts  Make 

100       1       .".o"     22oO/o70  Gen.  Elec. 

2        10        1        25       440/220/110  C.  G.  E. 

2        15        1        25       440/220/110  C.  G.  E. 

2       15       1        25       440 '220/110  Plittsburgh 

1         5        I        25       440  220110  Packard 

ROTARY  CONVERTOR 

.■;iMi  K.W..  7.50  R.P.M..  25  cycle.  2200  volt,  A.C., 
.500  amp..  (!(M).voll.   1).C..  compl^ete  with  S- 
panel  switchboard. 
Full  iiarticulars  may  be  obtained  by  applying  to 
Purchasing    Department,    Laurentiilc    Co.,  Ltd., 
Giamr.Mere,  One.       ■  liVlO 


Ma3'  '.), 
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DRAUGHTING    ROOM    TABLES    for  sak 

two,  size  4  ft.  \  (1  ft,  ;  ime,  size  4  ft.  x  S  ft.  A. 
B  (Irnisbv  Co.,  Ltd.,  4S  .\Iiell  Street,  Torontci, 
Out.  ■  VJ-V.) 


Trench  Excavator 


For  sale,  1  Parsoii.s  'Trencli  E.xcavator,  Model 
E,  two  years  old.  Fttrther  particulars  on  a[)- 
Iilication  to  W.  If.  Tliorne  &  Co.,  Ltd.,  .St. 
John,   N.r..  1 


POSITION  WANTED 


TECHNICAL  GRADUATE  with  very  best  of 
steel  and  building  experience  would  like  to  secure 
agency  in  steel  or  building  line  for  Montreal. 
l!ox  ."i.'ill,  Contract   Record,   Mo}itrcal.  T.I  I'l 


ENGINEER  capable  of  taking  chaige  of  de- 
signin.g  and  rustling  up  new  work,  open  for 
l}Osition  with  small  --tcel  and  iron  works.  Box 
r>."i,S,  Contract  Record,  \^^^  Hoard  of  Trade,  Mont- 
real, l'd--'1 


CONSTRUCTION  ENGINEER,  C.  E.,  with 
practical  experience  in  I'actoric^.  Crain  Elevators. 
Docks,  Concrete  and  Steel  Work,  open  for  a 
resixMisible  >josiiion.      llox  Contract  Record-, 

IT.)  Hoard  of  Trade,  Montreal.  10-21 


MECHANICAL  AND  PRODUCTION  ENGI- 
NEER with  sixteen  \'ears'  shoiJ,  designing,  erec- 
tion and  sales  experience  handling  heavy  mach- 
inery and  industrial  biu'hlings,  is  open  for  engage- 
ment as  production  <iy  sales  engineer.  Box  57(1. 
Contract  Reconl,  Toronto,  Ont.  lS-10 


awarded  in  coniieclinn  with  the  erection 
of  structural  steel  stores  for  the  Graf- 
ton Clothing-  Co.,  and  T.  H.  Pratt  Cloth- 
inp:  Co.: — Masonry.  Wm,  H.  Cooper, 
Clyde  Bldg. ;  steel,  Hamilton  Bridge 
Works  Co.,  Ltd.,  Bay  N.;  carpentry, 
Brenner  &  Penny.  o44  King  William  St.; 
roofing,  John  E.  Riddle,  Ferguson  Ave. 
N.;  plastering,  Hannaford  Bros.,  2:i2 
Robinson  .St.;  painting,  Smith  &  Omand, 
219  Fergusrm   Ave,  S. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  ii;2()(i,0()()  tliealre  for  the  Leows  Ham- 
ilton Theatre  Ltd.,  I  HI)  Yonge  St.,  To- 
ronto, by  1'.  H.  Secord  &  Sons,  l?>:i  Nel- 
son St.,  Brantford: — Masonry,  steel  and 
carpentry.  General  Contractor;  rooling, 
Thos.  Irwin  &  Son,  McNab  St.  S.;  plas- 
tering, The  .\rchitectural  I'lastnino  Co.. 
New  York  City;  painting,  b'red  ( i.  Rol)- 
erts  &  Co.,  Ltd.,  10(1  Wells  St.,  Toronto; 
art  glass,  Liixfer  Prism  Co.,  296  Rich- 
mond W,,  Toronto;  glass.  Consolidated 
Plate  Glass  Co.,  Ltd.,  341  Spadina  Ave., 
Toronto;  brass  work,  Beaver  Brass  & 
Ornamental  Iron  Co,,  Ltd,,  24  Adelaide 
W.,  Toronto;  cut  stone,  Ritchie  Cut 
Stone  Co,,  Ltd,,  191  Grant  Ave.;  tiling, 
(anada  Glass,  Mantles  &  Tile  Ltd.,  :;2S 
Carlaw  .Ave..  Tornnli.;  Iircproof  tin  \\(jrk. 
W,  E,  Dillon  Co.,  Liij.,  is:;  Gecjrge  St.. 
Toronto;  ornamental  iron  work.  Canada 
Wire  &  Iron  (ioods  (d..  1S2  King  Wil- 
liam; building  tile.  X.itional  Fireproof- 
ing  Tile  Co.,   Ll<l.,   Pl;iin  Kd. 

London,  Ont. 

K,  Wilson,  19,")  College  .\ve.,  has 
general  contract  for  :i;2(l, ()()()  addition  to 
factory  for  Gorman  blckert  (n..  Rec- 
tory Street, 

Montreal,  Que. 

Louis  lieaudry,  2420  Hutchison  St„  has 
the  general  contract  for  alterations  cost- 
ing $0,000  to  store  for  Henri  Lanctot,  St. 
Denis  and  St.  Catherine. 


Fryer  &  Matheson,  i;!56  St.  Lawrence 
Blvd.,  have  the  painting  contract  and  the 
general  contractors,  Reid  Bros.,  .511  St. 
Catherine  St.  W.,  will  carry  out  the  ma- 
sonry, carpentry,  roofing  and  plastering 
in  connection  with  alterations  costing 
$1.5,000  to  store  for  W.  I.  Gear,  4:50  Mc- 
Kay St. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $,500,000  theatre  for  Loew's  Montreal 
Theatre  Ltd.: — Roofing,  Metal  Shingle 
&  Siding  Co.,  91 Delorimier  Ave.;  elec- 
trical work,  Edwards  Electric,  New  York 
City;  plumbing  and  heating,  W.  J.  Mc- 
(kiire  &  Co.,  Ltd.,  :!:!2  Craig  St.  W. 

Niagara  Falls,  Ont. 

The  Niagara  Electric  Co.,  Victoria 
-Vve.,  has  electric  work  and  W.  Read,  489 
\'ictoria  Ave.,  the  heating  contract  for 
bank  luiilding-  for  the  Royal  Banlc.  head 
office,  Montreal. 

New  Glasgow,  N.S. 

W.  K.  McDonald.  Contractor,  has 
awarded  the  A,  B.  Ormsby  Co.,  Toronto, 
the  hollow  metal  windows,  and  Kala- 
mein  and  tin  clad  doors  in  connection 
with  the  Maritime  Tele.graiih  &  Tele- 
phone Company's  new  buliding  here. 
Quebec,  Que. 

y.  Parent,  449  St.  Francois  St.,  has 
the  masonry  contract  for  $50,000  brick 
store  for  Eug,  Julien  Co.,  Ltd.,  1228- 
I2.i2  St,  Valier  St,,  who  intends  to  install 
heating  plants  in  several  buildings  and 
would  like  prices. 

Ed.  Paquet  &  Cie.  16  Couillord  St., 
lia\'e  the  general  contract  for  remodell- 
ino  and  Iniilding  an  annex  to  store  for 
(iust.  Papas  ;tt  a  cost  of  $4,000. 

Regina,  Sask. 

Geo.  Minkley,  19:;.5  Robinson  St.,  has 
the  general  contract  iov  $26,000  public 
.garage  for  Whitmore  Bros. 

St.  John,  N.B. 

Bernard  L,  Holm,  181  Brittain  Street, 
has  general  contract  for  $12,000  business 
l>lock  for  the  Gillis  Estate,  J.  Gillis.  100 
L'nion  .Street. 

Ste.  Therese,  Que. 

A.  Lesage,  piano  manufacturer,  has 
awarded  the  A,  B.  Ormsby  Company,  To- 
ronto, the  contract  for  eight  rolling  steel 
doors. 

Sydney,  N.S. 

S.  H.  Stevenson,  90  Charlolie  Street, 
has  general  contract  for  $ii,ooo  brick  ad- 
dition to  hotel  for  1).  N'.  Stewart  iS;  Sons, 
St.  Peters,  Ca]ie  Breton. 

Three  Rivers,  Que. 

Nobert,  Dugre  &  ,\rsencau,  have  the 
.general  contract  and  will  carry  out  the 
masonrN-,  carpentry  atid  rcjolin.L;  for  $.^0,- 
000  fouiiihy  for  St.  Maurice  l'"oiindry  Co. 
The  Doniinioti  Foundry  .StippU-  ( 'o..  Ltd.. 
47  Murray  St.,  M(tnti'-eal.  will  buy  the 
m.'ichinery. 

Toronto,  Ont. 

Thos.  !•  -ssery,  Elliott  House.  .Shuter 
St.,  has  the  general  contract  for  $50,- 
000  mill  and  brick  .iddition  to  warehouse 
of  the  Dominion  P.nvclope  Co.,  90  On- 
tario Street. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $2,5,000  bank  for  the  Dominion  Bank, 
King  and  Yonge  Streets: — Masonry, 
concrete,  stone  and  steel,  Witchall  cS: 
.Son.  156  St.  Helens  .Ave,;  carpentry. 
Smith  &  Mcllroy,  208  Close  .Ave.;  plumb- 
ing and  heating,  Purdy  Manscll  Ltd.,  6;! 


.Vlbert  St.;  plastering,  A.  D.  (irant,  5 
(irenadier  Road. 

The  British  Forgings,  Limited,  have 
awarded  the  A.  B.  Ormsby  Company  the 
steel  sash  on  their  now  plant  at  Ash- 
bridge's  Bay. 

Windsor,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $10,000  machine  shop  by  R,  West- 
cott  &  Co.,  Woolworth  Bldg.,  for  the 
Windsor  Tool  Machine  Co.,  88  Pitt  W.: 
— ^^Plastering,  General  Contractor;  elec- 
trical work,  Windsor  Gas  Co.,  Chatham 
St.  W.;  plumbing  and  heating,  G.  C. 
Smith,  153  Wyandotte  E. 

Winnipeg,  Man. 

The  following  contracts  have  been 
awarded  in  c(innection  with  the  erection 
of  a  $10,000  l,rick  stores  building  for  C.J. 
O'Connell,  care  of  general  contractor, 
Hazlton  &  Walin,  :^0:!  Donalda  Building; 
electrical  work,  Thomas  Price,  2?  Favv- 
cett  .'\ve. ;  plumbing,  .\.  English,  2i:i  I  lar- 
.grave. 

hort  GaiTy  t'onstruction  Company, 
Ross  and  .Vrlington,  have  the  general 
contract  for  $18,000  addition  to  othce 
building  for  the  Wilson  Stationery  Com- 
pany, McDermot  Ave, 

Carter,  Halls  &  Aldinger,  1010  Union 
Bank  Bldg.,  have  general  contract  for 
erection  of  bank  build  ing'  for  the  L^nion 
Bank  of  Canada. 

Carter,  Halls  &  Aldinger,  Union  Bank 
Bldg.,  have  general  contract  for  $200,- 
000  addition  to  "Paris  Block"  for  the 
French  Syndicate,  Bingham  &  Drahon- 
net,  415  Paris  Bldg. 


Residences 

Bedford,  N.S. 

Tenders  will  be  called  shortlv  for  the 
erection  of  a  $4,000  frame  residence  lor 
Dr.  H.  S.  Tolson,  117  Barrin.gton  St. 
Architect,  .\.  IC  Cob!,.  Tramwav  P-uiid- 
i  n  g. 

Cap  de  la  Madeleine,  Que. 

Xai>.  Montplaisir  will  erect  a  $:!,000 
frame  and  brick  residence. 

Chatham,  Ont. 

^  W.  X.  McEachen  &  Sons,  Ltd.,  Royal 
Bank  I'.irddiii-,  Ti.rMiiiM.  will  erect  100 
workmen's  houses  at  once. 

Chesley,  Ont. 

^  Tenders  received  by  the  architect,  W, 
(j.  Murra>,  Dominion  Savings  I'.inlding. 
London,  and  the  owner,  C.  R.  .\nkeman, 
Chesley,  until  May  :-'o.  for  $.5,000  brick" 
residence.  Plans  and  spcciiicaiions  with 
architect  and  owner. 

Halifax,  N.S. 

Tenders  will  be  called  shortly  for  the 
erection  of  a  .$5,000  frame  residence  for 
i  I.  L.  Hart,  Gottingen  St. 

A.  J.  Davis,  care  Davis  &  iM-aser.  .51 
Lockman  Ave.,  i.)lan  erection  of  m;;'- 
flats.    Tenders  to  be  called  about  .\ngust. 

Tenders  will  be  called  shortly  for  erec- 
tion of  a  frame  residence  for  W.  li.  Tay- 
lor, 125  S]iring  Garden  Rd. 

Hamilton,  Ont. 

Cr.  E.  Armstrong,  :i2  Main  St,  ]•'...  plans 
four  $2,500  brick  residences. 

S.  S,  Forbes.  165  Sanford  .\ve.  S.,  will 
erect  three  $2,000  frame  residences,  and 
will  carry  out  the  masonry,  steel,  carpen- 
try, and  roofing  and  let  all  other  trades, 

W,  H.  Cooper,  Clyde  Building,  will 
erect  two  $:!,000  brick  residences,  and  will 
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lurry  mit  masoiirj,  carpentrv  riiorm-^, 
)>iiy  own  iu;tu-rial.  ;m»l  let  all  nilur 
trailes. 

\\ .  J.  l.anK,  2:t4  Ghkc  Am-.  S..  |)l;ni> 
three  *;i.(M)0  l>rick  rcsivlfiucs. 

A.  W'oolcy,  li:!  Kini;  St.   F...  i)kiii> 
iiutr  $4.(><Ui  brick  rcsitU'iicis. 

KIlisDii  \:  li>ius,  :!;;  Senator  Aviiiin. 
i>laii  $;t.(M)0  Urick  residence,  ami  will  carry 
.>iit  carpentry  and  rool'in;i  and  let  all 
..ther  irailes. 

J.  M.  Liisk.  Wehher  Ave.,  will  erect 
a  $;i.iHH»  lirick  residence,  and  will  carry 
■  >iit  tlie  masonry,  cari)entry.  and  rooliii.u. 

Monkton.  Ont. 

Iicnr\  Duncan,  i-'on.  I'J.  will  erect  a 
$.;.j(iti  roidence. 

Montreal,  Que. 

A.  1.  I'ri.nliton.  Jac(d)s  Huildin.L;,  lias 
ilrawn  plans  tor  $70,000  ai>artinents  lo  l>c 
erected  l>y  J.  S.  Prince.  11a  Lincoln  .\vc. 

Hornisdas  Mouchard.  :.':!10  Desjardins, 
IS  l)uildin.i>  a  residence  and  store,  costm,;.! 
54..'>00.  and  is  in  the  market  for  1..")00  plas- 
tic bricks. 

Joseph  St.  I'ierre.  10.".  St.  Luke  St.,  will 
erect  three  ai>artment  houses  mi  C  Ikhiu' 
dv  Street. 

Ottawa.  Ont. 

(..  .\.  Clark.  10(i  Kent  St..  plans  $(i.l)(U) 
stucco  and  brick  veneer  residence. 

n.  A.  Orison.  21  I'entiman  .\ve.,  plans 
$:!..'>00  and  $:!.000  stucco  and  l.rick  veneer 
residences. 

I.  .\.  Ellacott.  44C.  r.ank  St..  has  the 
electrical  contract  and  \.  T.  Blyth,  I'rank 
St..  the  heatins  for  the  $4.:M)  brick  resi- 
dence to  be  erected  for  \V.  H.  Crai.si.  24:! 
l""ourth  Ave. 

H.  A.  Grison.  21  I'entiman  .\ve.,  will 
erect  a  $4,000  stucco  and  brick  residence, 
and  is  receiving  tenders  for  electrical 
work.  plumbinK.  heatin.y.  plasterin.y.  and 
l>aintinK. 

Stratford.  Ont. 

I'.  Turnbull.  care  of  llallantyiic  Knit- 
tinfj  Company,  plans  $:!.()00  !)r;ck  resi- 
dence. 

Thistletown,  Ont. 

Tenders,  hulk  or  separate,  received  un- 
til May  12  for  erection  of  a  stone  res'- 
dence.  Architect.  Gordon  &  Hellivvell. 
Confederation  Life  Huildin^.  Tor.)nto. 

Three  Rivers,  Que. 

F'aul  Uumoulin.  Cotcau  St.  Louis,  will 
erect  an  .Ifi.ooo  .stone  and  frame  residence. 
The  architect.  Jules  Caron.  69  St.  I'Van- 
cois  Xavier,  wants  prices  on  tile. 

Toronto.  Ont. 

Plans  have  been  drawn  for  three  $:!.()00 
brick  residences  to  be  erected  by  }•".  H. 
&  E.  T.  Miller.  296  Lauder,  who  buy 
brick  and  lumber  and  let  smaller  trades. 

Plans  drawn  for  .$:!.000  brick  residence 
for  D.  Gilbert.  480  Broad  view  Ave. 

James  Slade.  IH.i  Beech  Ave.,  will  erect 
a  pair  of  brick  residences.  costin{f  $4,800, 
and  will  let  plumbinj^.  heatin.s?.  wiring, 
filasterinp.  etc. 

James  Stewart.  627  Crawford  St..  will 
erect  brick  apartments,  costing  .$20,000. 
and  will  buy  material  and  let  i)lumbinu. 
heating,  wirinj?.  etc. 

Plans  have  been  drawn  for  a  $:!,.S00 
brick  residence  to  be  erected  by  A.  I-". 
Fox,  12  Edffewood  Grove,  who  will  let 
plumbing,  heating,  wiping,  etc. 

Venn  &  Evans.  776  Crawford  St.,  will 
erect    three    brick    residences,  costing 


$s.000  (  )\\  lu  rs  will  do  brick  and  cai  pen- 
trv  work  ami  let  smaller  trades. 

\\  .  .\.  KoiUt,  Kill  Willirow  .\ve.,  is 
eri'Cliu.L;  a  pair  ol  brick  rrMdences,  cnsl- 
iii,!4  :t;'.,000.  (  )wiu'r  liUN  s  liTick  and  liini- 
bt'r  and  lets  iiliinihni.Lj,  licalin.y,  etc. 

II,  I'ickerin.L;,  i:;  Mca,t;lier  A\e..  exca- 
x.iIiii.l;  Inr  a  |)air  ol  linclv  residenci'S, 
:t;.;.:.'oi). 

renders  wanled  for  brick  work  tor 
three  pairs  ol  rrsulences,  ,1^1,0(10  cacli,  i'> 
be  erected  R.  J.  Cole,  2'.i:;  ( Ik  nluilme 
\\e.,  who  will  liny  iirick  ami  hnnlier. 

J.  .S.  (.'ase,  121  Cirenadier  l\d.,  is  about 
lo  erect  a  $:i,.)00  brick  residence.  Owner 
bu\s  brick  and  lumber  and  lets  smaller 
I  rades. 

I-'.  II.  Miller.  2',)(;  Lauder  .Ave.,  will 
erect  eight  .$:i,(HlO  brick  rcsidi'iiccs. 

rians  drawn  for  a  pair  of  brick  resi- 
dences, costing  .1!4,20(),  lo  he  creeled  h> 
II.  Lefneski.  42!!  Koxton  Road,  wlm  hii.vs 
material  and  lets  smaller  trades. 

L.  I!.  Varey,  174  llalnioral  .\\c.,  has 
liurcliased  a  site  on  which  he  will  erect 
two  $16,000  stone  and  hnck  residences. 
( )wner  supervises  and  lets  smaller  trades. 

Tenders  wanted  lor  lalior  nn]\  lor 
stone  foundation  for  $:i,(i(lO  ])rick  resi- 
dence for  Mayward  &  W  hitehi irii,  li  llal- 
fam.  who  will  let  smaller  trades. 

W".  Raylield,  12  Willow  A\c.,  wants 
lenders  on  plunihin.n,  hot  air  heating, 
electric  vvirin.^,  and  drain  work-  for  three 
residences  which  he  will  erecl. 

Excavating  is  fmished  for  a  pair  of 
hnck  residences  to  lie  erected  Ijy  'J".  J. 
Maybee,  1980  Dufienn  .St.  Owner  buys 
material  and  will  start  work  about  May 
24. 

h'oundations  are  in  for  two  $;1,00()  brick 
residences  to  be  erected  by  1'".  H.  Miller, 
29()  Lauder  Ave, 

Hayward  &  W'hitehom.  (i  llallam,  are 
about  to  erect  a  $:!,C]00  Itrick  residence, 
and  will  let  smaller  trades. 

Charles  Kent,  Ih:.>  Kingston  Rd.,  will 
erect  a  i)air  of  brick  residences,  c'oslin.g 
.$ii.2()0. 

The  Globe  Land  Comininy,  4."i  .Adelaide 
E.,  will  build  hve  frame  residences,  and 
want  tenders  for  i)lasterin.g. 

F.  W.  Hill,  92  Church  St.,  excavating 
for  four  .$2,000  brick  residences  which  he 
will  erect. 

The  Globe  Land  ComiKiny,  45  .Adelaide 
L.,  will  erect  eleven  .$2, ,)()()  brick  resi- 
dences. Owners  are  receiving  tenders 
for  bricklaying,  painting,  plumbing,  hoi 
air  heating,  jjlastering.  and  wiring,  and 
will  buy  brick  and  lumber. 

W.  Ryan,  28  Lansdovxne  .Ave.,  wants 
tenders  on  all  trades  for  the  erection  of  a 
pair  of  brick  residences,  costing  $4,000. 

E.  S.  Vandewater,  962  St.  Clair  W., 
will  erect  a  pair  of  brick  residences,  cost- 
ing $6,000.  and  will  buy  brick  and  lumber 
and  let  smaller  trades. 

Windsor,  Ont. 

Ward  P.rfjthers.  242  Dougall  .Ave.,  will 
erect  a  $:!,S0()  brick  residence. 

CONTRACTS  AWARDED 

Cap  de  la  Madeleine,  Que. 

U.  \\ .  Rousseau  has  general  contract 
for  $;!.200  frame  and  lirick  residence  for 
Dame  A^cuve  .Adelerd  St.  I'ierre. 

Halifax,  N.S. 

George  H.  Lantz,  ;i28  North  St.,  has 
general  contract  for  $,5,000   frame  resi- 


dence for  Hannah  Stroud.  ]()  South  Clif- 
ton St. 

Longards,  Ltd.,  Mollis  St.,  have  the 
heatin.g  and  William  Siiniin,  c()rner  Corn- 
vvallis  and  (lottingeii,  tlie  electrical  work 
for  two  $(i,()0()  double  residences  to  be 
erected  b.y  the  Eastern  Investment  Cor- 
poration, Cragg  Buildinn,  who  will  carry 
out  the  masonry,  carpentry,  steel,  roohng, 
plasterin.g,  and  painting. 

George  J.  Hilchie,  ,')9  Allen  St.,  has 
.general  contract  for  $:!,500  frame  resi- 
dence for  (ieor.ge  A.  Cox.  Cherry  St. 

Lon.gards,  Ltd.,  Hollis  St..  have  the 
heating  contract  for  three  double  resi- 
dences to  be  erected  hy  the  Eastern  In- 
\-estment  Corporation,  Cragg  Buildin.g,  at 
a  cost  of  $(;,0()0  each. 

Lon.gards,  Ltd.,  Hollis  St.,  have  the 
heating  and  William  Spruin,  corner  Corn- 
wallis  and  Gottin.gen,  the  electrical  work 
for  the  two  $6,000  frame  residences  to  be 
erected  by  the  Eastern  Investment  Cor- 
l)oration.  Cr.igg  Building. 

Hamilton,  Ont. 

'l"he  followin.g  contracts  have  Ijccn 
awarded  in  connection  with  the  erection 
of  an  $8,000  brick  residence  for  Dr.  Stew- 
art, Burlington  Beach:  Genei'&l  contract, 
J.  Poay  &  Co.,  A'Vestinghouse  Ave.;  car- 
IK-ntry  and  roofing,  general  contractor; 
masonry  and  steel,  Isbister  Brothers,  142 
Emerald  S.;  plumbing.  George  Pyle  & 
Co.,  :>74  Barton  E. 

H.  Morrison,  126  Burton  St.,  has  the 
])lumbin,g  and  heating'  and  J.  Manion,  97 
liarnsdale  X.,  the  plastering  contract  for 
$4, ()()()  Ijrick  residence  for  E.  H.  Jones,  ;!7 
Senator  Avenue,  who  will  carry  out  the 
masonry,  steel,  carpentry,  and  roofing, 

P.  A.  Moore,  9;!9  King  E.,  has  the 
plumlnng  and  heating  and  J.  Moreland, 
.)2()  Cannon  E.,  the  plastermg  contract 
for  a  ,$:!,500  brick  residence  for  J.  \A'.  Mc- 
Kim,  95  Spadina  Ave. 

The  followin.g  contracts  have  been 
awarded  in  connection  with  the  erection 
ol  two  .$2,,)()0  brick  residences  for  Hiil- 
yard  &  .Armstrong,  28  Burris:  Masr,n;y 
and  steel,  W .  J.  Smith.  20  Norway  .Ave.; 
carpentry  and  roofing.  J.  A'^icers,  35  Elm 
Si.;  electrical  work,  R.  M.  Smith,  408  Bar- 
ton E.;  plumbing,  J.  Saj'nor,  427  Aber- 
deen .Ave.;  lieating,  C.  Havers,  127  AA'ent- 
worth  N.;  plasterin.g,  AA'.  Baylis.  !72 
I'each  Rd.;  paintiifg.  Gibson  Brotliers, 
172  Rosslyn  Ave. 

The  followin.g  contracts  have  beci 
awarded  in  connection  with  the  erection 
of  two  $:i,()00  brick  residences  for  AA'.  J. 
I^ang,  2;!4  Gage  Ave,  S.:  General  con- 
tract, AA'.  J,  Smith,  20  Norway  Ave.; 
masonry  and  steel,  general  contracor; 
carpel' try  and  roofing.  H.  Lomax.  210 
Maple  Ave.;  elecn-ical  work.  F.  Thorn- 
ton. 174  Balmoral  /'■. ve.;  p'umbing.  \. 
I'letcher,  271  Prospect;  heating,  E.  Mc- 
Tnt\'re,  :!0  Emerald  S.;  plastering'.  C. 
iMiik,  66  AVellington  N.;  painting.  H. 
Hill,  66  Sherman  Ave,  N. 

The  f(dlo\ving  contracts  have  lieen 
awarded  in  connection  with  the  erection 
of  a  $4,500  brick  residence  for  G.  M. 
Thompson,  66  I'.arnesdale  Ave.  S. :  Gen- 
eral contract,  J.  Thomi^son.  66  Barnes- 
dale  .Ave.  S.;  masonry,  steel,  carpentry, 
and  roofm.g,  general  contractor:  electri- 
cal work,  F.  Thornton.  174  Balmoral 
Ave.;  plasterin.g  and  painting.  .\.  Brelis- 
ford,  302  Grosvenor  .Ave.:  plumbing  and 
heatin.g,  :A.  Crompton.  458  King  AA'illiam. 

AA'illiani  Tnrig,  76  Flatt  Ave.,  has  the 
masonrv  and  steel  contracts  and  Stuart 
(Continued  on  page  4(i) 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.    The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.   Oil  rings,  Hydraulic  Balance  and  water  . 
cooled  thrust  bearings  are  standard  for  all  'Tnglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  RepresenUtlve :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 


I  ll  \:  coN  V  k  .\(  r  \<  laoRD 
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llrotht-rs.  Uyili-  Taik  Am-.,  tin.'  oarpcn- 
ir.v  ui)*l  nuir'in^r  for  twn  .$4.(100  hrick  rcsi- 
iknci's  li>r       A.  W  iMilcy.  o:'.  Kiny  St.  I'.. 

[•'.  'rhornton,  1 74  l>;ilinuraK  lias  ilu- 
iliAtru-.il  .iiiil  II.  Harm's.  2\-J  Halsam.  tlu- 
)>htiul>iii|L:  ami  iK-ating  contract  lor  lour 
)>.;.iM)o  l>rick  rcsitlcnci's  lor  \i.  S.  Mason, 
41  Milila  Ave.,  who  will  carry  oni  ilu 
carpentry  and  rool'infi. 

George  \\  arW.  W  est  .Ave.  X.,  lias 
the  neneral  ci>ntract  tor  .•!;;!, r>oo  hnck 
resilience  lor  I'lioiiias  Launders,  II  M\r- 
tle  Ave. 

I.  'I'nlloch.  -<■>  Sunset,  has  the  general 
contract  and  will  l>uv  all  material  lor 
UMtr  $2.l)0n  hnck  residences. 

The  following  contracts  have  l)een 
awarded  in  connection  with  the  erection 
ot  a  $4,000  hnck  residence  lor  Muari 
brothers.  Hyde  I'ark  Ave.,  who  wiH' car- 
ry out  the  carpentry  and  rooling:  Mason- 
ry. Isliister  brothers,  14:.'  Enierahl  St.  S.: 
electrical  work,  J.  Dynes,  20  Avanlon 
rlace:  i>luml)inn.  L".  Smith.  :i28  Locke 
St.  S. ;  heatiny.  Pease  l'"oundry  Com- 
pany, 4l-j  Kin^  William  St.;  plastering, 
I.  c'lapman  &  bons.  (">;)  tlutihson  Street; 
painting;.  J.  Scott,  4;i9  L  harlton  Ave.  .\. 

The  tollowin.tj  contracts  have  ])eeii 
awarjied  in  connection  with  the  erection 
111  a  $4,000  hrick  residence  for  VV.  J. 
Kusk,  :;:t  Grant  Ave., 'who  will  cany  out 
the  carpentry  and  roolin^:  Masonry  rind 
steel,  Georsje  Earl.  lt;,5  Emerald  S.; 
pInmhinK  and  heatinyr,  H.  Barnes,  :J12 
Halsam  .Ave.;  plastennp,  George  Wig- 
yins.  nil  Easthorne  Ave.;  painting.  II. 
Mill,  titi  Sherman  .Ave. 

Montreal,  Que. 

J.  E.  D.  Hrazeau,  22.)  .Addinglon  St., 
has  the  general  contract  for  $7,800  wood 
and  hrick  residence  for  O.  Cayer,  7. ">.)  Al- 
bert St..  and  is  in  the  market  for  about 
27.000  rustic  brirk~  and  700  yards  of  plas- 
tering. 

I'urdy  &  Men(ler.-,on,  iiUi  Xew  Hirks 
liuiJding.  have  general  contract  for  al- 
terations costing  .$.5,000  to  store  for  tlu- 
Royal  Bank.  St.  James  St. 

Ottawa.  Ont, 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $.>.000  frame  and  stucco  residence  for 
George  Christie,  care  of  architects.  Mill- 
son  &  Burgess,  Union  Bank  Building: 
Masonry,  J.  Monette.  Water  St.;  car- 
pentry. Ed.  Wentzleff,  249  McKay  St.; 
roofing.  Mcl-'arlane  &  Douglas,  2.50  Slater 
St.;  electrical  work,  J.  A.  Ellacott,  22(i 
Bank  St.;  plumbing  and  heating,  VV.  Edge 
&  Co.,  Booth  Building;  plastering.  Mur- 


pli.\  \'  .Moriow.  \\,i\rrK'\  .Si.;  paint- 
ing, j.  I!.  Duford.  '.i:.'  Uulcau  .'-^l. 

The  following  lunlracls  hn\ v  bi'tii 
awarded  in  comuction  vvilh  llie  altera- 
tions, costing  $l,s,0()().  lo  aiiartmeiits  for 
lieorge    O'Connor,  \elsoii:  Hrick, 

Uoberl  Edniondsnn,  I'.lackbuni  .\venue; 
carpentry,  II.  \\  liiti',  l''.astview;  plumb- 
ing and  heating,  J.  T.  I'.lylli,  l'"rank  St.; 
liainting,  George  lligniaii  &  Son,  17(1 
Kideau  St.;  wiring.  |.  .\.  Ellacott,  22(1 
Hank  St. 

The  following  cimti'acls  lunc  been 
awarded  in  conni'ction  with  the  erection 
of  a  stucco  and  bi'ick  lesidence  for  .\.  K. 
Thomas,  1.5.5  Siinnyside:  Hrick,  A.  Si. 
tieorge.  MacDougall  .\\e.;  electrical 
work,  J.  .Swarlz,  .i  Rose  St.:  phtnibing.  J. 
T.  Hl>tli,  I'Vank  St.;  healing.  J.  C  anu-roii, 
Lewis  St.;  ]daslering,  1).  Lafonlaine,  .50:; 
I  iiniberland. 

j.  .\.  Ellacott,  440  Hank  St.,  has  ilic 
electrical  work  and  the  I'cacc  I'Onndry 
Cc'inpany,  Lyon  St.,  the  pluniliing  and 
healing  contract  for  the  $4,500  residence 
for  W.  11.  Craig,  24:!  l'"ourlli  Ave.,  who 
will  carry  out  the  rooling. 

Quebec,  Que. 

The  following  contracts  ha\e  been 
awarded  in  connection  with  llie  erection 
of  a  $1(;,000  iranie  and  brick"  residence  for 
Harold  Hoisseaii.  liiO  dWignillon  St.,  who 
will  carry  out  tlie  painting:  (jcneral  con- 
tract, Fiset,"  Parent  &  Lachance,  care  of 
owner;  masonry,  carpentrs-,  and  plaster- 
ing, general  contractor;  rixjliiig,  electri- 
cal work,  iilunibing.  and  heating,  IL  Men- 
ard, 12'/j  Hurlon  St.  ()wner  wishes  iftio- 
tations  on  pluniliing,  heating,  and  elec- 
trical materials. 

St,  Patrice  de  la  Riviere  du  Loup,  Que. 

Lachance  &  I'ils  ha\e  general  contract 
lor  residence  lor  Mrs.  Coristine. 

Ste.  Rosalie,  Que. 

Joseph  Chobotte,  .St.  Hyacinthe,  has 
general  contract  for  three  frame  resi- 
dences for  Victor  Lussier. 

Stratford,  Ont. 

McDonald  &  Henry,  Ontario  St.,  have 
the  heating  and  plumbing  contracts  for 
two  brick  residences,  costing  $1,000,  to 
be  erected  by  M.  Schlotzhani,  Hruns- 
wick  St.,  who  will  carry  out  the  niasonr_v, 
carpentry,  and  rooting. 

Three  Rivers,  Que. 

Paul  Dunioulin  lias  tlie  general  con- 
tract for  $(i,000  concrete  l)bn  k  residence 
for  .Albert  Dunioulin,  .\v.  La\iolette. 

Toronto.  Ont. 

I'reston  ftrothers,  220  liain  A\e.,  ha\e 
the  heating  and   phiinbing  contract  for 


llie  $0,000  brick  residence  to  be  erected 
liy  A.  Hreekon,  :it)6  Pape  Avenue,  for  R. 
j.  Maclennan,  :!0  Murray  St.  General 
ccnitractor  will  let  i^ainting,  plastering, 
and  wiring". 

joliii  'Jait,  58  Manor  Road,  has  the 
general  contract  for  $4,200  brick  resi- 
dence for  Mrs.  H.  Hannah,  589  Sher- 
boiirne  .St.,  and  will  let  smaller  trades. 

Windsor,-  Ont. 

Wells  &  Gray,  Bank  of  Commerce 
Hiiilding,  have  general  contract  for 
$10,000  addition  to  residence  for  Gordon 
McCiregor,  Victoria  Ave. 


Power  Plants,  Electricity  and 
Telephones 

Aylmer,  Ont. 

Hy-lavv  iiassed  for  $2H,00()  hydro  sys- 
tem for  the  'J'o"wn  Council. 

Duncan,  B.C. 

The  Town  Council  want  a  $2,000  n"iotor 
for  power  house.  Address,  Mayor  or 
Aid.  O'Neil. 

East  Angus.  Que. 

The  Brompton  Pulp  and  Paper  Com- 
pan\'  plan  to  instal  a  dam,  power  house, 
electrical  machinery,  water  wheels,  tur- 
liines,  generators,  and  switchlioard.  En- 
gineers, Montreal  Engineering"  Con"ipan\-, 
104  St.  James  St.,  Montreal. 

Hanover.  Ont, 

ISy-law  for  hydro  system  has  been 
l)assed  and  system  will  be  installed  as 
soon  as  possible.  Engineer,  William 
I  !eai"nish. 


IMl. 

CONTRACTS  AWARDED 
Magrath,  Alta, 

Crane-Cassidy  Electric  Company,  Ltd., 
29  b'ifth  .\venue  E.,  Calgary,  have  the 
ontract  for  electric  light  system  for  the 
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THE 


Canadian  Surety  Co. 

furnishes  promptly 

FIDELITY  and  SURETY 

BONDS 

without  unnecessary  detail, 

PLATE  GLASS  INSURANCE 

BURGLARY  INSURANCE 

Head  Office,  26  Wellington  St .  E. 
TORONTO 

Write  or  telephone  for  rates. 


JsTOPM 
^  KING 
ROOFING 

THREE  Per 
55  BOiJMO 


ROOFING 

VALUES  THAT  ARE  UNEQUALLED 

L'oiiiractfjr.^  and  Piiiildcrs, 
write  for  our  Samples  and 
Sjjecial  I'rices  on  Keady-to- 
lay  Rootinos.  We  have  the 
proper  o-radc  and  \vci,L;ht  tor 
everv  j)iirpose. 

The  HALLIDAY  COMPANY,  Limited 

Factor;  Oittribulori 
HAMILTON  -  CANADA 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  oompetition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
ys  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Buih 
strongly.  AH  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  AH  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisco 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
for  estimates. 


Send  for  special  Tank  and  Tower  Catalogue 


Ontario  Wind  Engine  &  Pump  Co. 

Winnipeg  Calgary 


Toronto  Montreal 


Limited 


James  Thomson,  President. 


J.  G.  Allen.  Vice-President. 


J.AMES  A.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 
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One  Man 
J  Standing 

laii  111  tilt.'  same  time — 
surface  as  mucli  concrete 
as  live  men  on  tlicir  knees, 
anil  tio  it  l)etter.  if  he  nse> 


ABRAM 
Long  Handled  Tools 

IllindrciU  of  tiiiisluis  ulo  um-  .Muani  tools  will  piovc  lliis  to 
>oii.     The  secret  is  llie  Al)raiu  Double  Action  Device. 

Write  today  for  our  catalog;  dcscribinR  this  exclusive  feature  and 
«lu>«ii--  \'".nn  complete  liiuv 

ABRAM  CEMENT  TOOL  COMPANY 

46-44  Ouelette  Avenue  WINDSOR,  ONT. 


WOODEN  PIPE 


Wire  wound  wood  stave  pipe,  2  in.  to  24  in.  diameter.  Con- 
tinuous   wood   stave  pipe,   any   diameter  required. 

CANADIAN  PIPE  CO.,  LIMITED 


Established  1904 


New  Factory  Erected  1910 


luiuipped  with  tlie  most  .up-to-date  machinery.  Every 
machine  driven  by  a  separate  electric  motor.  Satisfaction 
Gua  ranteed. 

Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 


Mueller  Tapping  Machine 


NOW 


Before  the  opening  of  spring  activities,  examine  your  Tapping 
Machine. 


BE  SURE 


you  have  sufficient  Comb.  Drills,  Reamers  and  Taps,  Screw 
Plugs,  Gaskets,  Saddles,  etc.,  to  cover  your  season's  require- 
ments ;  that  all  parts  are  in  good  working  order. 

Our  stock  of  Tools  and  Parts  is  kept  assorted 
as  well  as  conditions  permit  but  delay  in  plac- 
ing orders  may  cause  you  serious  inconvenience 


H.  Mueller  Mfg.  Co.,  Limited 

SARNIA  .  -  -  -  .  ONTARIO 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  nnarkcL 
Office   M  4515-M  4516      Resldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toront* 

G.  W.  Essery,  Manager 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  oompetition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollan. 
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May  we  ask-- Arc  you  safe,t;iiar<Iin.i;  iIk-  iuiIjUc  and  your  " ljusiiic-ss  aik-riuatcly  ' 
For  Safety's  Sake  -  Remember  the  old  Proverb.  "An  Ounce  of  Prevention" — 

Montgomery  Faultless  Hose  Reel 

For  safety's  sake  use  the  only  Perfect  and  Economical  Method  of  ' 
Fire  Protection — The  Montgomery  Faultless 

"THE  WORKING  WONDER" 

It  is  tlie  first  few  minutes  of  a  tire  tliat  decides  a  "small  blaze"  or  a 
confiasration.  With  the  Montgomery  Faultless  Hose  Reel  the  following; 
adxantages  are  obtained: 

Instantaneously  automatic  and  fool-proof. 

Not  necessary  to  unreel  the  hose,  but  will 
lead  off  to  the  fire  in  any  direction. 

No  lost  pressure — by  gauge  test  we  get  the 
same  force  at  the  nozzle  as  at  the  hy- 
drant. 

Kinks  eliminated. 

Economically  unrivalled,  prolonging  the  liii 
of  the  hose  five  times  by  actual  test. 

Capacity — Up  to  300  ft.  2^  in.  hose  (unlined 
linen  or  cotton  rubber  lined). 

Endorsed  by  the  Ontario  Government  and 
installed  in  their  principal  buildings,  in- 
cluding the  Parliament  Buildings,  To- 
ronto, and  specified  for  all  new  building> 

Installed  i  (Million  Dollar)  Ross  Memor- 
ial Wing,  Royal  Victoria  Hospital, 
Montreal. 

Write  for  full  particulars  and  prices. 

Montgomery  Faultless  Hose  Reel  Co.,*'?orJ,5'to'''" 


Cabinet  Type. 


Exposed  Swinging  Bracket. 
Pat.  Aug.  8,  1916. 


Modern  Bridge  Construction 

The  services  of  our  bridge  engineering  and  building  organization  are  at  the  disposal  of  industrial, 
private  or  municipal  bodies,  in  any  connection  where  they  could  be  used  to  advantage.  The  above  is  an 
illustration  of  a  recent  bridge  constructed  by  our  company  at  Granby,  Quebec,  for  an  industrial  company. 
This  was  later  approved  by  the  municipality  and  taken  over  by  them.  This  is  another  instance  of  good 
engineering  and  careful  construction.  We  shall  be  glad  to  advise  you  regarding  any  bridge  work  you  have 
in  hand. 

MacKinnon,  Holmes  &  Company,  Limited,^'''Q'^::°''' 
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Sand,  Gravel  and  Crushed  Stone 


Fire  Clay 
Fire  Brick 
Sewer  Pipe 
Weeping  Tile 


Lime 
Cement 
Plaster 
Hair 

Building  Stone 

Our  prices  arc  rifiht  aud  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 


'  )  ti05    l'^ LMiiiins.  N'ortli  2107 


f 


DAKE  MOTOR  CRABS 


SINGLE  AND  DOUBLE  DRUM 


Speed  up  your  contracting  jobs 
by  equipping  your  derricks  with 
these  machines.  No  delays.  The 
Dake  motors  used  on  these  mach- 
ines have  no  dead  centres.  They 
start,  stop,  and  reverse  instantly. 
Made  very  strong  and  substantial. 

Write  for  catalogue  and  prices. 


DAKE  ENGINE  CO.,  grand  haven  mich.. 

Canadian  Agents : 
Montreal:  Mussens  Ltd.   Toronto:  A.R.  Williams  Machinery  Co.,  Ltd. 


A 

r 


■ilijrx^UcJj:!  M-a^^ii^ii^ii 


MacLean  Reports  give  the  vital  facts  that  are  so 
necessarj'  if  you  would  secure  the  best  of  new  busi- 
ness— and  they  cost  but  a  few  cents  a  day.  They  are 
issued  dailj'  (card  system),  and  ,ui\r  accurate  infor- 
mation on  Canadian  building  ami  t  n^uiecring  pro- 
jects, contemplated,  their  progri'ss  and  details  of  the 
material  and  equipment  reciuircd.  Rates  and  samples 
on  request.  . 

MacLEAN   Dy\lLY  REPORTS,  Limited,  Toronto. 


Canada  Iron  Foundries,  Limited 


CAST  IRCyH^lPE 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etcM  Castings 
of  all  kinds.  Mooring:  Bollards  for  both  Concrete  and  Wooden  Docks 


May  lin? 


THE  CONTRACT  RECORD 


51 


ELEVATED 

STEEL  TANKS 

Hemispherical  and  Segmental  Bottoms 

Manufactured  in  Pittsburgh,  Pa. 
Erected  Anywhere 

We  have  special  designs  for  Municipal, 
Railway  and  Industrial  service 

Catalogue  No.  15  sent  upon  request. 

Pittsburgh-Des  Moines  Steel  Co. 

New  York  City,  42  Cluucli  St. 

Pittsburgh,  Pa.,  945  Curry  Bldg 

Cliicago,  III. — 1275  Fiist  National  Bank  Bldg. 

Dallas,  Texas,  Praetorian  Bldg. 

San  Francisco,  Cal,  Rialto  Bldg. 

Havana,   Cuba — G5   Nova   Scotia   Bank  Bldg. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  9oS  Tuttle  Street. 


"Meaford"  Means  Merit 

That  is,  when  it  is  applied  to  the  line  of 

Wheelbarrows, 

Concrete  Carts,  etc.,  etc., 

which  has  made  the  name  "  Meaford "  famous 
among  contractors  all  over  the  country. 

If  you  are  in  need  of  concrete  wheelbarrows, 
drag  scrapers,  concrete  carts,  wheel  scrapers, 
etc.,  which  will  stand  the  maximum  wear  for 
the  lowest  cost,  you  should  investigate  the 
"Meaford"  line  immediately.  Write  for  cata- 
logue and  prices. 

Meaford  Wheelbarrow  Co.,  Limited 

Meaford  -  Ontario  -  Canada 

SELLING  AGENTS: 

Quebec  and  Maritime  Provinces:  Alexander  Gibb,  1-2  St.  Nicholaj 
Building,  St.  Nicliolas  Street,  Montreal,  Que. 

Manitoba  and  Alberta:  Bissett  &  Loucks,  Limited,  IBl  Notre 
Dame  Avenue  East,  Winnipeg,  Man. ;  Bissett  &  Louctcs, 
Limited,  504  Agency  Building,  Edmonton,  Alta. 

British  Columbia:  John  Burns,  329  Railway  St.,  Vancouver,  B.C. 


No.  14  Tractio 


"IDEAL" 

Batch  Mixers 

are  built  in  5,  7,  10,  and  14  cu. 
ft.  sizes,  and  in  many  different 
equipments  for  general  contract- 
ing and  paving  work.  Let 
us  send  you  a  catalogue.  We 
also  manufacture  the  famous 
"IDEAL"  Concrete  Block  Ma- 
chine, Automatic  Tamper,  Or- 
namental Molds,  Waterproofing, 
Colors,  etc.     Write  us. 

Ideal    Concrete  Machinery 

Company,  Limited 
WINDSOR  ONTARIO 


National  Iron  Works 

LIMITED 

Head  Office,  Works  and  Docks— TORONTO 

CAST  IRON  PIPE 

Every  Size  for  Water,  Gas,  Culvert  or  Sewer, 
Carried  in  Stock  at 

MONTREAL  -  TORONTO  -    PORT  ARTHUR 

LAKE  OR  RAIL  SHIPMENTS 


LISTER-BRUSTON 

Automatic  Electric 

LIGHTING  SYSTEM 

for  Country  Houses,  Hotels,  Summer  Cottages 
and  for  Town  Lighting 

entirely  automatic 
STARTS  ITSELF— STOPS  ITSELF 


LISTER  GAS  and  GASOLENE  ENGINES, 
PUMPING  SYSTEMS,  ETC. 
AVERY  TRACTORS  IN  SIX  SIZES. 

Catalogues  on  application  to 

R.  A.  Lister  &  Co.,  Limited 

TORONTO 

Winnipeg    Quebec    St.  John.N.B  — Works  Dursley,  Eng. 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 

1551  Granville  Street     -     Vancouver,  B.C. 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  I.IME.  ANO  JIRU  K 
Crnicnl    Jclivctni  in  r>  l>arirl  lots,  $"J.4(I  per  lil>l.  ; 
nilli  baK>.  $'.'>«:  car  lots,  $1.SS  on  the  track, 
nilh  pkes  .  $2.35. 

Lime  gicy  WV,  wliilc  00c  \>cr  W  llis..  <lelivi-ttil 
in  not  let*  tliar.  IBOO  tb.  lots.  At  the  ware- 
uivisc,  Brcy  4Tic,  wliite  .'nV. 

Bruk  -No.  1  dry  pressed  red  brick,  $2tl;  hiilT, 
?'J0,  f.o.h.  «he  job;  No,  2,  SIS*;  co^nnion  ri-il 
-lock  brick.  $16;  Rrey.  $15;  wire-cut  brick 
f<ir  (diindalion  work,  $12.50  on  the  cars,  de- 
Itvcrcd  $14:  "Tapestry"  brick,  imported,  $25 
!..  $;ir);  local  RiiR.  $20;  sand  lime  brick,  $10.00 
(.o.b.  car  at  King  Edward  Siding;  $S..')0  f.o.h. 
car  or  wagon  at  plant.  Paving  brick,  local 
manufacturers  not  quoting  prices  at  present, 
imported  paving  squares,  delivered  at  jol) 
in  Toronto,  best  quality  $70,  second  quality 
$05.  third  quality  $(50.  Sun  Tex  face  brick, 
$2^!  per  M.;  Ilenison  interlocking  hollow  tile, 
$70  per  M.    Lots  over  100,000,  $65. 

CRUSHED  STONE.  SAND,  AND  GRAVEL 
Toronto  prices,  F.  O.  B.  Car : 

Crushed  stone— 2  in.,  $1.40;  1  in.,  $1.55;  H  in  . 

$1.55;  rubble  stone,  in  car  lots,  $1.25  per  ton, 
f.o.b.  car. 

Sand — for  cement  or  hiick  work,  .*5c  per  ton, 
f.o.b.  Toronto. 

Gravel  -i'it  run,  00  cents  per  ton  f.o.b.  Toronto; 
screened,  $1.20  per  ton  f.o.b.  Toronto. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices,  delivered. 
Hemlock— 2  x  4  in.  to  2  x  12  in.,  12  and  14  ft.. 
$29;  10  and  16  ft.,  $31;  18  ft.,  $32;  No.  1 
liemlock  decking,  1x4  in.,  $27;  1x5  in.. 
$30;  1x6  in.,  $32;  No.  2  hemlock  decking, 
$5  less  than  No.  1. 
Pine — 1  in.  x  4  in.  and  5  in.,  $30;  1  in.  x  6  in.  to 

5  in.,  $32;  1  in.  x  10  in.,  $35;  1  in.  x  12  in., 
$36;  2  in  x  4  in.  to  2  in.  x  12  in.,  and  10  ft. 
to  16  ft.  long,  Norway  pine,  $35  to  $42;  %  x 

6  to  10  in.  pine  shelving,  $45  to  $48;  %  x  12 
in.  pine  shelving,  $50;  J<o.  1  pine  flooring, 
$42;  No.  1  spruce  flooring,  $.35;  No.  1  pine 
V  or  beaded  sheeting.  $47;  No.  2  ditto,  $42; 
pine  trim,  4  in.  casing,  $2  per  100  ft. ;  5  In. 
ditto,  $2.50;  8  in.  pine  base,  $3.25;  4  in.  pine 
window  stool,  $2.75. 

Shingles— XXX  B.  C.  shingles,  $4.25;  N.  B.  ex 
tras,  $4.25;  N.  B.  clears,  $4;  No.  1  pine  lath, 
$6.50;  No.  2  pine  lath,  $6;  No.  1  spruce  lath, 
$5.50. 

Dimension  timber  (B.  C.  fir)— 10  x  14,  12  x  12, 
12  X  14,  14  X  14,  14  X  16,  $45;  10  x  16.  12  x 
16.  16  X  16.  14  X  18.  18  x  18.  20  x  20,  $46; 
12  x  IS,  18  X  20,  $50 ;  10  x  18,  12  x  20,  14  x 
20,  16  X  20,  $51.  These  prices  apply  to  32  ft. 
lengths;  32  to  35  ft.,  $1  to  $2  per  thousand 
extra;  36  to  40  ft.,  $2  to  $3  per  thousand 
extra. 

STEEL  AND  IRON 
Steel  and  Iron  Bars — $4.25  to  $6.00  base;  twisted 
and  deformed.  $4.60  base. 

Shapes — Over  36  Ibi.  per  yd.,  $6.00  per  100  lbs. ; 

under  35  lbs.  per  yd.,  $4.70  per  100  lbs. 

~ates — 12  ins.  and  under,  $6.00  per  100  lbs. ;  over 
12  ins.  and  under  .36  ins.,  $6.20  per  100  lbs. ; 
36  ir,~.  and  over,  $6.50  per  10f.»  lbs.  Tank  and 
boiler  platea — }<  in.  and  orer  and  under  36 
ins.,  $6.50;  36  ins.  and  over,  $6.70.  Gauge 
plates— Nos.  10,  12,  14.  $6.40  to  $6.50  per  100 
Iba.  Black  American  bessemer  plates — 28 
-iuge.  nfi-/>  to  p;.-rj  per  KM}  lbs 

Flats — 7  in.  wide  and  under,  (i.30  per  100  lbs. 


Extras— 1/lOc  per  lb.  extra  for  cutting  to  length, 
for  plate  less  than  14  in.  thick,  for  angles 
less  than  6  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  18,  20,  and  24  in. 
beams;  1/lOc  to  J4c  per  lb.  extra  for  all 
Hethlchem  sections. 

Galvanized  iron — L'S  Kaiigc,  $S.25  to  .'i!8.75. 

Cast-iron    pipe— Standard    prices,    carload  lots, 
f.o.b.  Toronto:  4-in.  .fCS  to  $(iO  per  net  Ion; 
(i  in.   and  up  $65  to  $66,  with  $1  extra  for 
gas  pi]ic.     Less  than  car  lots,  $2  extra. 
SEWER  PIPE 

Sewer  pipe — Toronto  prices  (wholesale),  with  dis- 
counts as  below,  f.o.b.  factory — 4  in.,  30c  pei 
ft.;  6  in.,  45c;  8  in.,  70c;  9  in.,  90c;  10  in,, 
$1.05;  12  in.,  $1.35;  15  in.,  $1.S0;  IS  In., 
$2-50;  20  in.,  $3;  22  in.,  $4;  24  in.,  $4.50. 
Discounts — 4  in.  to  12  in.,  70  per  cent.;  15 
in.  to  18  in.,  C7  pci-  cent.;  20  in.  to  24  in.,  07 
per  cent 

Tile  wall  coping — S  or  9  in.  wall,  50c  per  ft. ;  12 
in.  or  13  in.  wall,  75c  per  ft ;  18  in.  wall, 
$1.50  per  ft.;  carried  in  6,  12,  18,  and  24  in. 

lengths.     Discount  70  per  cent. 

PAINTS  AND  OILS 
White  lead — ground  in  oil,  $15.30  per  100  lbs. 
Boiled  linseed  oil — in  hbls.,  $1.53  per  gal.  of  9  lbs. 
Raw  linseed   oil— in  bbls.,  $1.50  per  gal.;  red  lead, 
dry,  $1.5  per  100  lbs.;  putty  in  bulk,  .$4.75  per 
Kill  Ihs.  ;   in   100-lb.   drums,  $5.35;   putty  in 
2.")-Ib.    tins,    $5..50   per    100    lbs.  ;    steel  sash 
putty  in  25-lb.  tins,  $5.75  per  100  lbs.  ;  tur- 
pentine,  in   bbls.,   78c   per   Imp.   gal.,  based 
on   soutliern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement  —  $2.60    steam    car    load    lots,  including 

.-^acks,  less  5  per  cent,  for  cash. 
T  ime — Hydrated,  $17  per  ton  ;   Innip.  .$1.11. 
Brick— No.  1  pressed,  $18;  No.  2  pressed,  $15; 

Manganese  rustic,  $20;  buff  rustic,  $20;  red 

rustic.  No.  1,  $15;  red  rustic.  No.  2,  $13; 

bufif  (smooth),  $21;  buff  (rougli),  $20;  plastic 

.SI  2.2.5. 

Concrete  Brick— grey  $22,  red  $22,  bufT  $23,  white 

.$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 

W'niks,  NrascoiK-he,  P.(_l. 

CONCRETE  SEWER  PIPE 
Straight   pipes    (per  foot)  ;    not   reinforced,  8-in. 

26c.;  9-in.  30c.  10-in.  34c;  12-in.  40c;  15-in. 

60c;  18-in.  74c.     Reinforced,  18-in.  90c;  21- 

in.  .$1;  24-in.  $1.20;  30-in.  $1.60;  36-in.  $2.40; 

42-in.  $3;  48-in.  $4.20, 
CRUSHED  STONE,  SAND,  AND  GRAVEL 
Crushed  Stone — 2  in.,  $1.40;  ^-in.  $1.65;  }^-in., 

$1.75  per  ton,  delivered. 
Sand— $1.10  per  ton,  car  load,  on  cars. 
Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles—:!  in.  x  :>,  in,  and  up,  $5,00,  1  in, 
X  1  in.  X  14  in.,  26c  extra;  ^  in.  x  ^  in. 
X  a  in.  60c  extra.  Boiler  plates — %  in. 
iliirk-  an. I  thicker,  .$7. -50,  Circular  'ilates 
Flange  quality,  36  in.  dimension  and  over, 
$7..sri;  under  30  in.  dimension.  $7.(i0,  T!eanis 
and  cliannels — Under  3.5  lbs.,  per  yd.,  $5.25; 
35  lbs.  per  yd.  and  over.  $5.00;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$7;  28  gauge,  $6.50  per  100  sq.  feet,  subject 
to  change  without  notice.  Copper  bearing 
sheets — Keystone  black,  2.S  U.  S.  (jaiiRC.  $.5. .5.5 
per  100  lbs.  nominal. 

SEWER  PIPE 

Straight  pipe  (per  foot) — 4  in.,  30c;  6  in.,  45c;  S 
ill.  70c;  !)  in,,  S.5c  ;  Id  in,,  $1,0.5:  12  in,.  $1.;;.5: 
1.5  in,.  Sfl.fO;  1,S  in,.  $2.50:  20  in,.  $3;  22  ni,, 
.$4;  24  in.,  .$4.50;  27  in.,  .$6.50;  30  in.,  $7.20. 
Channel  pipe  (4  in.  to  .30  in.)  24c,  36c,  56c, 


72c,  84c,  $1.08,  $1.44,  $2.00,  $2.40,  $3.20, 
$3.60,  $5.20,  $5.75.  One-eighth  bends  (4 
in.  to  30  in.),  $1.20,  $1.80,  $2.80,  $3.60, 
.$4.20,  $5.40,  $7.20,  $10,  $12,  $16,  $18,  $26, 
$28;  1/4,  $1.20,  $1.80,  $3.15,  $4.05,  $4.75. 
$6.10,  $14.40,  $20,  $24,  $32,  $36,  $52,  $57.60. 
Double  collar,  90c,  $1.35,  $2.10,  $2.55,  $.3,15, 
$4.05,  $5.40;  slant  1  foot  long  side  (4  in.  tfl 
15  in.),  90c,  $1.35,  $2.10,  $2.55,  $3.15,  $4.05, 
$5.40.  Single  branch  (6  in.  to  9  in.),  3  ft., 
.$2.25,  $3.50,  $4.25;  2  and  2'A  ft.  (4  in.  to  30 
in,),  .$135,  $1.80,  $3.15,  .$3.85,  $4.75,  $6.10, 
$8.10,  $11.25,  $13.50,  $18,  $20.25,  .$32.50,  $30. 
Single  squares  (4  in.  to  30  in.)  ditto.  Double 
branch  and  double  square  and  Y  pipe  (4  in.  to 
30  in.),  $1.80,  $2.70,  .$4.90,  .$6..30,  .$7.35,  $10.80, 
$14.40,  $20,  $24,  $32,  $36,  $45.50,  $50.40. 
Syphon,  cesspool,  and  buchan  trap  (4  in.  to 
15  in.),  $3,  $4,  $7,  $9,  $10.50,  $18.  Double 
syphon,  running  trap,  and  hand  hole  trap  (4 
in.  to  12  in.),  $3,  $4,  $7,  $9,  $10.50,  $18. 
Tliese  prices  are  subject  to  a  discount  of  50 
per  cent,  for  less  than  car  load  lots  delivered, 
and  a  discount  of  from  61  to  66  per  cent,  for 
car  load  lots  f.o.b.  Montreal. 

SUNDRIES 

Hard  wall  plaster — $14  per  ton.  Plaster  of  Pans 
$2.80  per  bbl,  both  less  5  per  cent,  for  casli. 
Rope — Best  Manilla,  Sl'Ac  basis  per  pound; 
Britisli  Manilla,  26'/4c  basis;  sisal  rope,  24'/2C 
basis;  lath  yarn.  245-2C.  Boiled  linseed  oil — in 
barrels,  $1.35  per  gal.  of  9  lbs.  Raw  linseed 
oil — in  barrels,  $1.37^  per  gal.  nominal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Delivered"  in  5-bbl.   lots,  $2.60;   in  car 

load  lots,  $2.20,    Bags  10  cents  extra. 
Lime — Grey,  34  cents  per  bushel;  white,  32  cents, 

Kelly  Island  lime  $2.10  per  200  lbs. 
Brick — No.   1  dry  pressed,   red   and  buff,   $35 ; 
common  red  stock,  $25;  common  grey  stock, 
$12;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
H-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite — lyi  and  2-in.,  $2.65;  3^-in.  and 
1-in.,  $2.90;  54-in.  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  x  12,  $38;  10  x  14,  14  x  14,  14  x  16. 
6  X  10,  6  X  12,  8  X  12,  $39 ;  10  x  16,  12  x  16. 
16  X  16,  14  X  18,  16  X  IS,  IS  x  IS,  20  x  20. 
$40 ;  6  X  14,  8  x  14,  12  x  IS,  18  x  20,  $42 ;  6 
X  16,  6  x  IS,  6  X  20,  S  X  16,  8  X  IS,  8  x  20, 
10  X  IS,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

(Continued  on  page  54) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouse  Stock*  : 

SYDNEY.  N.  S. 
MONTREAL,  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM.  ONT. 


Sale*  Office*  : 

SYDNEY.  N.  S. 

MONTREAL 
112  St.  James  St. 

,  TORONTO 
18  Wellington  St.,  E. 


Mill*  and  General 
Office* ; 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


For  Lining  Tunnels,  Fireproofing 
Steel,  Repairing  Concrete,  Etc. 

The  ^^-^ 
^EMENT  -  UJN 

Made  in  Canada 

Two  striking  features  of  using  the  Ce- 
ment Gun  are  its  simplicity  and  economy. 
Then  there  is  the  greater  advantage  of 
the  dense  homogeneous  weather  and  wa- 
terproof coating  that  is  obtained  only 
with  the  Cement  Gun  and  its  product 
Gunite. 

It  has  many  uses. 

The  Cement  Gun  can  be  purchased  out- 
right from  us  and  used  by  anyone  as  it  is 
not  a  restricted  article. 


Lining  Illinois  Central  Railway  Tunnel. 


The  Cement  Gun  Company,  Inc.,  Allentown,  Pa. 


A.  R.  ROBERTS, 
727  Traders  Bank  Building,  TORONTO,  ONT. 


TAYLOR  ENGINEERING  CO., 
Credit  Foncier  Building.  VANCOUVER,  B.  C. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


tConliiuirtl  liuiii  p^iir  >J> 

Pine — 1-in.  common,  6  to  lU  in.,  $105;  in., 

$110;  pine  iiiin  4  in.  casing,  $3.70  per  100 

l(.  0^  'in.  (Ittio,  $4. -10;  .S  in.  pine  hase,  $(> : 
lO'in.,  $7;  4  in.  pine  window  slool,  $7.50. 

Shingle*  — No.  1  U.  C.  cedar,  $4;  No.  U,  $3.50; 
No.  1  B.  C  cellar  dimension,  $.^  50 ;  hand 
Mwn,  $7. 

STEEL  AM)  IKON 

Steel  -Hound  bars,  $3.36  per  100  Mjs.  ;  square 
twisted,  $4  per  100  lbs.;  channels  and  angles, 
$4  25;  beams,  $4;  plates,  $5  per  100  Ihs. 

Cast  Iron  Pipes-- Standard  price,  car  load  lots, 
I  o  l>    Winnipeu,  $38  per  ton. 

SEWER  PIPE 
Sewer  Pipe —Wholesale  prices  f.o.b.  Winnipeg, 
per  (t.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
16  cents;  6  in.,  IS'/i  cents;  8  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  76  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— Unsanded,  $13  per  ton;  sand- 
ed. $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Brand,  .¥3.75  per 
bbl.,  in  bags  $15.00. 

P.MNTS  AM)  OILS 
Pamts  and  Oils — White  lead,  ground  in  oil,  $11.50^ 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  OS 
cents  per  gal.;  raw  linseed  oil,  in  bbls.,  95 
cents  per  gal. ;  dry  red  lead,  $10.00  per  100 
lbs.;  putty  in  bulk,  $3.25  per  bbl.;  putty  in 
25-lb.  tins,  $3.75;  turpentine,  in  bbls.,  SO 
cents  per  gal.  Mi.ted  paint,  ordinary  colors, 
per    gal.,  $.3.10. 


VANCOUVER  PRICES 

I'KMKNl',  LIMK,  AND  HKTCK 
Cement  Grey  Portland,  $2.45  per  bbl  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $32  per 
ton,  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  $9.50  per  bbl. ; 
white  Portland  cement,  $2.45  per  bbl.  of  350 
lbs.,  sacks  10c  extra,  f.o.b.  Voncoiiver. 
I  ir.ie  .'i!l..')il  per  libl.  f.o.li.  uaicliuu.sc  or  .<ltliveicil. 
Brick— Common  red  brick,  $11.50  to  $13.00  f.o.b. 
warehouse;  $10.50  to  $13.00  in  car  lots  f.o.b. 
Vancouver ;  pressed  red  brick,  $30  f.o.b.  wharf 
Vancouver ;  pressed  bufif  brick  $40  at  ware- 
house; $33  in  car  lots;  tapestry  brick,  $45  at 
warehouse ;  impervious  brick,  $45  f.o.b.  build- 
ings ;  fire  brick,  $35  in  car  lots,  $40  in  ware- 
house; fire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEl- 
Sand — lirick  and  plaster  sand  $1.85  per  cu.  yd. 

f.o.b.  bunkers. 
Gravel — $2.00  per  yard  delivered. 
Prices  of  stone  are  still  open. 

LUMBER   (BUILDING  MATERIAL- 
Vancouver  prices  f.o.b.  mills: 

Timber  (B.  C.  fir — all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  x  14,  $11  to  $13;  sizes  from 
16  X  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX  B.  C.  shingles, 
$2.10;  fir  lath,  .$2. 


STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 
Steel — (round  and  square  bars)  $3.25  base;  twist- 
ed and  deformed,  $3.25  base ;  structural  sec- 
."i^.j.ijtj  lu  .■>(». 

Galvanized  iron  and  corrugated  iron — Prices  un- 
settled. Owing  to  shortage  of  stock  and  un- 
certainty of  supplies,  quotations  will  only  be 
made  on  specilic  inquiry. 

Steel  angles — $5  to  $G  per  100  lbs.,  depending  on 
size,     quantity  and  specifications. 

Steel  channels,  beams — $5.50  to  $(>  per  100  lbs., 
depending  on  size,  quantity  and  specifications. 

Steel  plates— $0.50  to  $7. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices  t.o.b.  warehouse : 
4-in.,  12'Ac.  per  ft.;  6-in.,  21c  ft.;  Sin.,  30c 
ft.;  10-in.,  40c  ft.;  12-in.,  50c  ft.;  15-in., 
$1.05  ft.;  18-in.,  $1.25  ft;  20-in.,  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15.00  in  car  lots  f.o.b,  Van- 
couver, bags  extra. 
Hydrated  lime — $14.00  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 
Finishing  Plaster — $18.00  per  ton,  sacks  extra. 
Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,   Manilla,  full  coil,  16c  basis;  2nd  grade. 

14^c  basis;  sisal  rope,  12%c  basis. 
PAINTS  AND  OILS 
Mixed  Paint— Per  gal.  .$2.95  to  $3.25. 
White  lead — Ciouiul  in  oil.  $]5.'.)ii  |ier  lim  I!  ^. 
Boiled  linseed  oil — In  bbls.,  $1.40  per  gal.  of  9 

lbs. 

Raw  linseed  oil — In  bbls.,  $1.38  per  gal.;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb. 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 
Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumpi,  centrifugal  and  reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Pl«nti 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 


May  0.  I'.ii: 
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AFTER 
10  Years 
Service 


Listen,  Mr.  Contractor 

You  owe  it  to  3'ourself  to  put  on  the  best 
roof  you  possibly  can  for  your  customer. 
Your  reputation — your  success,  depends  up- 
on it.  Then  why  not  use  Brantford  Asphalt 
Slates  on  your  next  roofing  job?  They  give 
lasting  satisfaction  and  you  can  rest  assured 
that  your  customer  will  never  complain 
about  the  roof. 

BRANTFORD 
ASPHALT  SLATES 

do  not  break,  burn,  rot,  tear,  split,  crack, 
warp,  crumble,  melt,  leak,  or  absorb  moist- 
ure. They  can't  be  blown  off  by  the  wind 
and  are  not  affected  by  sun,  rain,  frost, 
snow  or  climatic  changes.  They  are  made 
in  three  colors — green,  red  and  black — and 
this  coloring,  because  given  by  the  natural 
tint  of  the  crushed  rock  surfacing,  is  abso- 
lutely fadeless. 

Brantford  Roofing  Co.,  Limited 

HeadOffice  and  Factory    BRANTFORD,  CANADA 

BRANCHES: 

9  Place  d'Youville  -  -  -  -  MONTREAL,  QUE. 
124  Richmond  Street  West    -    -  TORONTO,  ONT. 

In  addition  to  Asphalt  Slates  we  also  make  three 
kinds  of  roofing  in  rolls — Asphalt,  Rubber  and  Crys- 
tal— all  known  to  be  practically  indestructible.  Write 
today  for  free  samples,  booklet  and  prices. 


CANADIAN 
CHICAGO  BRIDGE  &  IRON  CO. 

Limited 
BRIDGEBURG,  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"  Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:— 
Bridgeburs,  Ontario.  130  Janet  Street 

Chicago,  Illinois,  2014  Old  Colonv  Bldg 
Nrw  York,  N.  Y.,  30  Church  Street 


Shops:- 


Built  for  C.P.R. Montreal    Chicago,  111. 


reanvllle,  Pa. 


CONCRETE  MIXERS 

Four  Sizes.  From  50  yds.  to  200  yds.  capacity  per  day. 
Our  large  size  has  traction  drive. 

We  also  make  Towrers  and  Tanks  for  Sprinkler  and 
other  purposes. 

Gas,  Gasoline  and  Oil  Engines,  Stationary  Mounted 
and  Traction. 

The  most  complete  line  on  the  market.  Hoists,  Com- 
bination pumping  and  water  supply  outfits  of  every 
description.    Steel  flag  poles,  etc. 


Send  for 
Catalogue 
if 

interested 


^4^ 


Our  50  Yard  Mixer 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


"GaWaduct"  and  **Loricated*' 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  MaDuiacturers  under  Canadian  and  U.  S.  Lettert  Patent 

Toronto      -  Canada 


Ill  I'.  L  ON  Tk  AC  r  Rl'.CURD 


May  1),  ion 


Civil 

Contractors 

Electrical 
Mechanicnl 

Directory  of 

Engineers 

Special 
Interests 

Chipman  &  Power 

Civil  Eng'ineers 

TORONTO  WINNIPEG 

Willis  Chipman.      Goo    II.  Power. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


H,  J  Gnswold, 

Montreal. 


B.  W.  Scton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office  and  Laboratories, 
318   Lagauchetiere  St.   West,  Montreal. 
BRAN'CH  OFFICES: 
24  .Vdelaide  Street  East,  Toronto. 
TnT  fnion    Trust  IJuilding,  Winnipeg. 

CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL.  SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND  INSPECTION  OF  IRON 
AND  STEEL  PIPE,  ETC. 
EXPERT  EXAMINATIONS  AND 
REPORTS 
Represented  at  New  York,  Pittibureh  and 
Chicago;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 


MONTREAL 


Head  Office 
•  od   Main  Laboratories: 

Branch    Offices    and    Laboratories — 
TORONTO,  WINNIPEG,  EDMONTON, 
VANCOUVER   and    NEW  GLASGOW 


HADDIN  &  MILES 

LIMITED 

(Formerly  The  John  Gait  Engineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 

WINNIPEG     —  CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Waier  Supply:  Sewerage  and  Drainage;  Water 
I'urification;  Dispo.sal  of  Sewage  and  Refuse  ; 
Water  Power  Developments  and  Power  Plants. 
Reports,  Designs,  Supervision  of  Construction 
New  Birks  Bldg.  Telephone 
MONTREAL,  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

57  Adelaide  St.  East,  -  TORONTO 


Robert  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Charles  Warnock, 
Jas.  W.  Moffat. 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories  : 
McGill  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 

T.  A.  Morrison  &  Co.,  ^".(JSVi'trTal''- 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  A  ngles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Officeand  Work*-63  Esplanade  E,  TORONTO 

Phones— Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


Milton   Hersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchants  Baak  Chambers, 

Kingston,  Canada 


Anglins  Limited 

Contracting  Engineers 

65  Victoria  St.  MONTREAL 


THOMSON  BROS. 

CONTRACTORS 

Establislie'd  18S4. 
Masonry    and    all    kinds    of  Reinforced 
(  oiicicte  Construction  Work  carried  out. 

Main  2453     413  Ryrie  Bldg.,  Toronto. 
Park.  538,  Park.  3302  Nights,  Sundays,  and 
Holidays. 


If  your  client  desires  to  erect  a 

RESIDENCE    or  FACTORY 
in   TORONTO    I   can   arrange  a  FIRST 
MORTGAGE     LOAN     from     $2,000  to 
$100,000. 

Walter  J.  Morris,  Branch  Manager 
London    &   Lancashire   Life  Ass'n. 
10  Adelaide  Street  East     -  TORONTO 


DARLING  BROTHERS  LIMITED 

ENGINEERS  &  MANUFACTURERS 

MONTREAL,  CANADA 

Brf:nchi's:  Aiirnrs: 

Toronto.  Winnipeg       Halifax,  Calgary.  Vancouver 

PUMPS  FOR  ANV  SERVIM    •  STEAM  APPllANCfS  OF  EVERY  KINO 
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The  Maritime  Bridge 

Company,  Limited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


I  Beams 

22-^"  at  S'/^  lbs.— 50'  0" 
50^"  at  9!4  lbs.— 50'  0" 
20^"  at  10^  lbs.— 50'  0" 

Bars 

20—  S"  X      54  "—30'  0" 

20—10"  X      I/"— 30'  0" 

20—10"  X  5 '16"— 30'  0" 

10—11"  X  5  10"— 20'  0" 


Flange  Quality  Steel 
Circles 


10—36"  X 
7^8"  X 


Tees 


1-^4"  X  7/16" 
5^S"  X  7/lG" 
1—61"  X  7/16" 

1—  64"  X  7/16" 

2—  48"  X  Vz" 


Channels 

61—12"  at  30  lbs.— 10'  1" 
70—15"  at  33  lbs.— 36'  10 H 


10—  1" 
19— l^i" 

n^i'A" 

7—2" 
W—2'A" 
4—3" 

11—  3!^" 
17-^" 
10-4" 

l-^'A" 

4—5" 

9—5" 


1" 
I'A' 
VA' 
2" 
:  2<A 
4" 
4" 
4" 
4" 
3/2' 
3" 
4" 


X  1/S"— 25'  0' 

■  X  1/4"— 25'  0 

■  X  1/4"— 30'  0' 
X  5/16'— 30'  0 

'  X  3/8"— 30'  0 
X  3/8"— 50' 
X  3/8"— 50' 
X  3/8"— 50' 
X  1/2"— 50' 
X  7/16"-40' 
X  1/2"— 50' 
X  1/2"— 50' 


Zees 


4—2 
1—2 
1—4 


1^ 
7—5 
1—5 
1—5 
1—5 
3—5 
1—5 


11/16  X  3 
11/16  X  3 

X  3  1/16 
X  3  1/8 
X  3  3/16 
X  3  1/16 
X  3  1/16 
X  3  1/16 
X  3  1/4 
X  3  1/4 
X  3  5/16 
X  3  5/16 
X  31/4 
x'3  1/4 


1/16 

1/8 

1/lC 

1/16 

1/16 


1/16 
1/16 


X  3/8  —48' 
x  3/8  —  8' 
X  1/4  —25' 
X  5/16—23' 
X  3/8  —11' 
X  1/2  -^0' 
X  1/2  -^1' 
X  1/2  —11' 
X  5/16—60' 
X  5/16—15' 
X  3'8  —50' 
X  3/8  —44 ' 
X  1/2  —50' 
X  1/2  —14' 


0" 
11" 
8" 
10" 
5" 
0" 
9" 
4" 
0" 


Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


Trades  and  Labour  Branch 


Department  of 


Public  Works 


W.  A.  Riddell,  M.A.,  Ph.  D., 

Superintendent 


Findlay  G.  Macdiarmid, 
Minister  of  Public  Works 
and  Highways 

The  Trades  and  Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes : 
THE  BUREAU  OF  LABOUR  ACT. 
THE  STATIONARY  AND  HOISTING  ENGINEERS 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP.  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 


ACT. 


The  following  regulations  are  of  importance  to  Contractors: 
BOILER  INSPECTION. 
D.  M.  Medcalf.  Chief  Inspector  of  Boilers. 
The  Steam  Boiler  Act,  Chapter  252,  R.S.O.,  1914,  with  Amend 
ments.  Chapter  58—6,  George  V. 

STEAM  BOILERS. 
All  steam  boilers  constructed  for  use  in  Ontario  must  be  built  from 
designs  which  have  been  approved  and  allotted  a  registration 
number  by  the  Steam  Boiler  Branch. 
Used  boilers,  bought,  sold  or  exchanged,  and  unregistered  boilers 
brought  into  the  Province,  must  be  inspected  prior  to  being  put 
into  operation. 

Notice  of  repairs  to  steam  boilers,  stating  the  nature  and  extent  of 
same,  must  be  sent  to  the  Steam  Boiler  Branch,  and  should 
such  repairs  be  considered  extensive  by  the  Chief  Boiler  In- 
spector, the  boilers  will  require  to  be  inspected. 

In  each  and  every  case  the  inspections  must  be  made  by  Inspectors 
authorized  to  inspect  boilers  under  the  Steam  Boilers  Act,  who 
are  employed  only  by  the  Steam  Boiler  Branch  of  the  Depart- 
ment of  Public  Works.  Official  certificates,  with  tlie  maximum 
working  pressure  stated  thereon,  are  issued  to  the  owners  of 
the  boilers  so  inspected. 


Standard 


We  endeavor  to 
make  our  name  stancl 
for  superior  ciualily 
and  workmanship  in 
the  manufacture  of 
Electric  Wires  and 
Cables,  and  for  ex- 
ceptional service. 

Write  our  nearest  office  concernino-  your  needs. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Hamilton,  C)nt. 
Montreal       Hamilton       Winnipeg  Seattle 


STRUCTURAL  STEEL 

and 

BRIDGE  BUILDERS 


Capacity  18,000  Tons. 

We  build  and  erect  all  kinds  of  Structural  Steel  Bridges, 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work.  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

McGregor  &  Mclntyre,  Limited 

1139  Shaw  St.  -  -  TORONTO,  CAN. 

Telephone  Hillcrest  1614—1615—1616. 


BITUNAMEL 

Unsurpaued  (or  waterproofing  (oundationi  and  pr«v«ot- 
ing  nut  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 

Montreal  TORONTO  WJnnipM 


I'll  !•:  CO  N  I' R  A  (   I    \<  I'.CORl) 


May  <i.  liin 


Works  at  Walkerville,  Ontario 


When    placing  your 
ovder  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


VALVL- HYDRANT  MANUFACTURERS 

WALKERVILLE,  ONT. 


BOOKS 

for  Engineers 
and  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

Riilish  &  Foreien  Ruilding  Stones,  by  John  Watson.  Pub- 
lished in  1911  at  tlie  University  Press,  Cambridge,  Eng- 
land.   483  pages.     Price  50  cents. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published  in  1915 
by  McGraw-Hill  Book  Company.  190  pages,  illustrated. 
Price  $2.00. 

Concrete  Construction  for  Rural  Communities,  by  Roy  A. 
Seaton.  Published  in  1916  by  the  McGraw-Hill  Book  Co. 
'22:i  pages,  illustrated ;  price  $2.00. 

Construction  of  Roads  &  Pavements,  by  T.  R.  Agg,  C.  E. 
Published  in  1916  by  McGraw-Hill  Book  Company.  432 
pages,  illustrated.     Price  $3.00. 

Dams  &  Weirs,  by  W.  G.  Bligh.  Published  in  1915  by  the 
American  Technical  Society.  206  pages,  illustrated.  Price 
$1.50. 

History  of  Bridge  Engineering,  by  Henry  Grattan  Tyrrell, 
C.E.     480  pages,  illustrated.     Price  $5.00. 

Hydraulics,  by  Ernest  H.  Sprague,  with  worked  examples  and 
NO  illustrations.  Published  by  Scott,  Greenwood  &  Son 
in  1914.     Price  $1.00. 

Irrigation  Practice  and  Engineering  (Volume  One),  by  B.  A. 
iitcheverry.  Published  in  1915  by  McGraw-Hill  Book 
Company.     213  pages,  illustrated.     Price  $2.00. 

Inigation  Practice  &  Engineering  (Vol.  2),  by  B.  A.  Etche- 
verry.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.   364  pages,  illustrated.    Price  $3.50. 

Inigation  Practice  &  Engineering,  Volume  3,  by  B.  A.  Etche- 
verry.  Published  in  1916  by  McGraw-Hill  Book  Company. 
438  pages,  illustrated.     Price  $4.00. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne.  Pub- 
lished in  1904  by  John  Wiley  &  Sons.  1,116  pages,  illus- 
trated.    Price  $1.50. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Toseph  G.  Branch  Publishing  Company  in 
1914.     143  pages,'  illustrated.     Price  $1.00. 

Pumps  and  Pumping,  by  M.  Fowls  Bale.  Published  in  1912  by 
Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Some  Considerations  Regarding  Cast  Iron  and  Steel  Pipes,  by 
John  Sharp.  Published  in  1914  by  Longmans,  Green  & 
Company.    142  pages,  illustrated.    Price  $1.50. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E.  Published 
by  Myron  C.  Clark  Publishing  Company  in  1913.  260 
pages,   illustrated.     Price  $2.00. 

Surveying  Manual — A  Manual  of  Field  and  Office  Methods  for 
Use  of  Students  in  Surveying,  by  William  D.  Pence,  C.E., 
and  Milo  S.  Ketchum,  C.E.  Published  in  1915  by  McGraw- 
Hill  Book  Co.    388  pages,  illustrated.     Price  $2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Published  in 
1915  by  McGraw-Hill  Book  Company.  265  pages,  illus- 
trated.    Price  $2.00. 

Water  Power  Engineering,  by  Daniel  W.  Mead,  2nd  edition. 
The  Theory,  Investigation  and  Development  of  Water 
Powers.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.    843  pages,  illustrated.     Price  $5.00. 

Waterworks  Engineering.  A  Practical  Treatise  on  the  Con- 
struction of  Waterworks  for  the  use  of  Engineers  and 
Students  of  Engineering,  by  Fred.  C.  Uren,  M.  Inst.  C. 
E.  I.  With  numerous  plates  and  186  illustrations.  Pub- 
lished by  Castle  Litho  Limited,  Bristol,  England,  in  1914. 
268  pages.     P«ce  $3.00. 

Waterworks  Handbook,  by  Alfred  Douglas  Flinn,  Robert  Spurr 
Weston  and  Clinton  Lathrop  Bogert.  Published  in  1916  by 
McGraw-Hill  Book  Company.  824  pages,  illustrated.  Price 
$6.00. 
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Venus 

lO*  PENCIL 


WHEN  a  purchasing 
agent  sends  in  a  re- 
quisition for  VENUS  perfect 
pencils  he  satisfies  everyone  in 

his  company.  That's  why  these 
famous  pencils  are  in  use  all  over 
the  world. 

VENUS  perfect  pencils  because  of  their 
uniformity,  smoothness,  durability  and  ex- 
ceptional writing  and  draw- 
ing qualities  are  the  most 
satisfactory  of  pencils. 

Especially  for  technical  men 
architects,  engineers,  artistf 
draftsmen,  contractors,  de 
signers,     salesmen,  steno 
graphers    and  executives 
these  pencils  are  particular 
favorites.  17  VENUS  black 
degrees  from  6B  softest  to 
9H  hardest  and  also  hard 
and    niedium   copying  for 
billing  and  manifolding. 


Specify 
VENUS, 
look  for  the 
distinctive 
water  mark 
finish  and  ac- 
cept no  sub- 
stitutes. 


^1 


Superfine  Clualify 

Rubs  out 
Cleanly^  and 
Easily 


Will  not  soil  or  streak.  12  sizes. 

From  lOo  to  box  .to  4  to  box.  Box  price  ^2.oo 


FREE! 


this  test  box  of  VENUS 
drawing  pencils,  VENUS 
copying  pencil  and  VENUS 
Eraser. 


American  Lead  Pencil  Co. 

236  Fifth  Avenue,  New  York 

and  Clapton,  London,  Eng. 


Metal 
Protection 

In  any  kind  of  metal  con- 
struction the  element  of 
rust  is  such  a  destructive 
factor  that  the  best  protec- 
tion obtainable  is  unques- 
tionably the  cheapest. 

CARTER'S 

Dry  Red  Lead 

is  the  highest  standard  qual- 
ity and  affords  a  perfect 
sealing  coat  that  absolutely 
protects  all  kinds  of  metal 
from  rust  and  corrosion. 

We  make  Orange  Dry  Lead 
and  Litharge  also  Special 
Dry  Lead  and  Litharge  for 
Color,  Varnish  and  Rubber 
Makers.  Oxides  for  Stor- 
age Batteries  and  Pottery. 

All  products  are  wholly 
Canadian  made. 

Quotations  sent  upon  request. 

The  Carter  White  Lead  Co. 

of  Canada,  Limited 
91  Delorimier  Avenue 
Montreal 
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BOX  HANDLES 


?!  C  A  N  A  D  A 

'"DOMINION" 
;;WIRE  ROPE 

V\  Marline  Covered  Hand  Crip 


With  the  Marline  Covered  Hand 

Grip 

Lowest  Prices — 

Immediate  Shipment 


The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL  TORONTO  WINNIPEG 

Contractors'  Equipment 

The  illustration  shows  STEEL  DERRICK 


Designed  and  built  by  us  for  use  on  the 

WELLAND  CANAL 

When  you  want  an  efficient  plant 
consult  us. 


DUMP  CARS 


all  capacities 

Rock  Drills, 
Pumps, 
Crushers 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 


Vol.  31 


Toronto,  May  16,  1917 


No.  20 


NATIONAL   IRON  WORKS,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


Every  size  of  Cast  Iron  Pipe  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments     MONTREAL,  TORONTO  and  PORT  ARTHUR 


Alphabetical  Index  to  Advertisers,  Page  16      Classified  Directory  to  Advertisements,  Page  6 
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As   Friend  to  Friend 

The  big  facts  about  roads  are  rapidly  sinking  into 
the  minds  of  all  Canadians.  From  farmer  to 
motorist— from  engineer  to  layman— the  propagan- 
da for  good  roads  is  fast  spreading.  The  one  tells 
the  other  —  as  friend  to  friend  —  how  serious  is 
Canada's  need  of 

Permanent  Highways 

CONCRETE 


of 


Thus  will  surely  come  to  us  ere  long  the 
solution  of  one  of  our  biggest  national 
problems.  With  realization  of  the  fact  that 
Concrete  alone  can  make  a  real  road,  comes 
the  much-needed  awakening  from  the  sloth- 
ful habit  which  permits  dependence  on  the 
constant  repairing  of  the  old-style  road. 
Some  day  we  will  make  it  impossible  to 


build  roads  of  any  pavement  less  permanent 
than  Concrete.  Then  and  then  only  will  we 
have  dust-proof,  rut-proof,  waste-proof' 
roads.  How  long  it  will  take  to  accomplish 
this,  depends  on  how  rapidly  the  true  road 
knowledge  spreads.  We  are  helping  to 
spread  it  by  the  publication  of  interesting 
road  literature,  which  we  send  free. 


Canada  Cement  Company 

Limited 

5  Herald  Building,  Montreal 
''CONCRETE     FOR  PERMANENCE 


May  1<;,  liili 
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Quick  Delivery  Service 

During  the  Spring  and  early  Summer  season,  stocks 
frequently  become  depleted  and  rush  Sorting  Orders 
are  sent  to  manufacturers.  That  is  where  our  un- 
equalled facilities  for  a  (|uick  delivery  service  prove 
very  helpful  to  the  trade.  Our  twenty-eight  "service" 
branches  make  the  cjuickest  kind  of  service  possible. 
If  you  have  not  proved  that  fact,  put  us  to  the  test 
for  anything  you  need  in  rubber. 

For  Builders  and  Contractors  we  have 

Water  Hose       Steam  Hose       Air  Hose 
Hydraulic  Hose     Suction  Hose  Packing 
Conveyor  Belting         Motor  Belting 
Rubber  Boots  and  Coats 

Write  our  nearest  branch 

Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office :  Montreal,  P.  Q. 

Service  Branches  at  Halifax,  St.  John,  Moncton,  Quebec, 
Ottawa,  Toronto,  Hamilton,  Brantford,  London,  Kitchener, 
North  Bay,  Fort  William,  Winnipeg,  Brandon,  Regina,  Sas- 
katoon, Calgary,  Edmonton,  Vancouver,  Victoria. 
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"BEATTY" 

Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 


Work  of  this  kind  calls  for    epencLability  — "Beatty"  Hoists  furnish  it. 


H.K.  HLANT  1790  St.  James  Street,  Montreal,  Que. 

K.  LEONARD  &  SONS  St.  John,  N.  B. 


-Agknts- 


ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

KELLY-POWELL  LTD  McArthur  Bldg.  Winnipep.Mem. 


LONDON 


ELEVATED  DRUM 


The  Elevated 
Drum  allows  a 
great  descent 
forthe  concrete. 
Provides  for  a 
rapid  and  uni- 
form delivery. 


Paving  Mixer 

Forward  Loader  and  Rear  Dis- 
charge take  up  little  room  on 
the  roadway. 

Traction  Drive.  Moves 
anywhere  with  its  own  power. 

The  Rotary  Distributing  Chute 
turns  in  a  complete  half  circle,  also 
opens  up  at  different  points.  The  con- 
crete is  distributed  to  any  part  of  the 
road.  No  wheeling.  No  »hoveh 
ling  of  concrete. 

ONE-THIRD  LESS  MEN  REQUIRED.  A  BETTER  JOB.  We  guarantee  that  this  Machine  will  deliver  Con- 
crete on  a  roadway  at  a  saving  of  10  per  cent  over  any  other  type  of  Machine.  Full  particulars  on  request.  Send  for 
Catalogue  No.  lA. 

We  have  twenty-three  different  sizes  and  styles  of  Mixers. 
Also  a  full  line  of  Concrete  Machinery  and  (dement  Working  Tools. 

LONDON  CONCRETE  MACHINERY  CO.,  LIMITED 

DEPT.  7,  LONDON,  ONTARIO 
World's  Largest  Manufacturers  of  Concrete  Machinery 


R.  R.  Power,  Halifax,  N.S.  Rene  Talbot,  Quebec,  Que. 

The  Foss  &  Hill  Machinery  Company,  Montreal,  Que. 
The  General  Supply  Company  of  Canada,  Ottawa,  Ont. 


AGENCIES 


The  General  Supply  Company  of  Canada.  Toronto,  Ont. 
The  General  Supply  Company  of  Canada,  Winnipeg,  Man. 
The  B.  C.  Equipment  Company,  Vancouver,  B.C. 


May 


1917  • 
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Holman  Rock  Drills 

The  All  Steel  Economy  Drills — Greater 
Footage,  Less  Power — both  Guaranteed 

Send  for  Catalogue 

MUSSENS  UNITED 


MONTREAL 

WINNIPEG 

VANCOUVER 


?UEBEC— Pruncau  &  Co. 
ORONTO-H.  TurnbuU  &  Co. 
COBALT  -H.  L.  Usbornc 


Makes  roads  last  longer 

Fluxphalte  is  the  best  macadam  road  preservative.  Being  used  by  road  com- 
missioners and  contractors  all  over  Canada  with  finest  results.  Binds  the  sur- 
face of  roadway  so  that  no  dusting  occurs.  Makes  surface  smooth  as  asphalt 
pavement  and  keeps  it  in  this  condition.  Saves  expense  of  repairs  and  constant 
attention. 

Send  for  free  booklet  and  further  details. 


Armco  Iron 


AMtRI  CAN 


Resists  Rust 


ARMCO   IRON  CORRUGATED  CULVERTS 


Made  in  Canada  by 

CANADA    INGOT   IRON  COMPANY,  LIMITED 


GUELPH 


WINNIPEG 


CALGARY 


ril  I'   CONTK  ACT  kl' cokD 
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Alt  Compretiori 

C«n.    Ingenoll  Kmnd   (.  o  . 

Alum 

Dillons  Limited 

Aluminium 

Spiclmann  Agencies  Kegil. 

Air  Hoisti 

Canadian  IngeisoU  Kand  Co. 
Nortlietn  Crane  Works 

Architectural  Iron  Works 

Canada  Wiie  &  lion  Goods  Co. 
McGregor  &  Mclntyre 

Architectural  Tarra  Cotta 

Toronto  I'lale  Glass  Inip'tg.  Co 

Ash  Hoists 

Gillis  &  Geogliegan 

Asphalt 

Asphalt  &  Suppjy  Company 

Auto  Cranes 

Byers  Machine  Co.,  John  F. 

Blast  Hole  Drills 

Hopkins  &  Co..  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 
Can.  IngersoU-Rand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Ilenthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boiler  Inspection 
Trades  and   Labor   Branch,  De- 
partment of  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 

Wettlaufer  Bros. 

Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 


BuckeU 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 


Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


Casements 

Trussed  I'oiicrcte  Steel  Co. 

Cedar 

B.  C.  Lumber  Coniinissioner. 

Cement 

Alfred  Kogeis,  Limited 
Britnell  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement  Gun 

Cement  Gun  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co. 
Paterson  Mfg.  Company 

Centrifugal  Pumps 

Boving  Hydraulic  &  Engineering 

Company 
Canadian  IngersoII-Rand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  Bridge  &  lion  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 
Armstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  &  Machine  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Wettlaufer  Bros. 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Mussens  Limited 
Wettlaufer  Brcs. 

Concrete  Sewer  Pipe 
Blair,  B. 
'Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

I'^oundation  Company 

Gray  Construction  Co.,  John  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

Canailian    Mntlicws   (iravitv  Cuv- 
lier  Co. 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll  Rand  Co.,  Ltd. 

Corrugated  Iron 

Pedlar   People  Limited 

Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Wofks 

Crushed  Stone  and  Granite 

Canada   Crushed   Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Hagersville   Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 


Crushers  (Stone  and  Rock) 
London  Concrete  Machinery  Co. 
Mussens  Limited 

Wettlaufer  Uros. 

Culverts 

Canada  Iron  Ingot  Company 
Pedlar  People 

Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and   Derrick  Fittings 
Realty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern   Crane  Works 

Douglas  Fir 

B.  C.  Lumber  Commissioner 
#. 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H, 

Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 

Dump  Cars,  Wheels,  etc. 
Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 
Wettlaufer  Bros. 

Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

■( 

Electric  Light  Systems 
Lister  &  Company,  R.  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Northern  Crane  Works 
Turnbull   Elevator  Company 

Engines 

Canadian  Bloviwr  and  Forgt  Co. 
Hopkins  &  Company,  F.  H. 
Iriglis  Company,  John 
Lister  &  Company,  R.  A. 
McDougall  Caledonian  Iron  Wks. 


Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Foundation  Company  * 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 
Heller  &  Brightly 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 

Excavating  &  Screening  Machinery 

Excavating  &  Screening  Macliin- 
ery  Company 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Ferro-Concrete  Chimneys 
Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Fire  Escape  Spirals 

(  anadian    Malhew  ^    i  .1  .ix  ii  v    (  .i 
rier  Co. 

Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  SI 
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I  Burlington  Steel 
I       Co.,  Ltd. 

Hamilton,  Canada 

STEEL  BARS 

For 

Concrete  Reinforcing 

Rounds,  Flats,  Plain  Squares, 
1  Twisted  Squares 

i  We   furnish   Rail  Carbon  Steel  Bars 

I  minimum   Elastic  Limit,  50,000  lbs.  per 

i  Square   Inch,    m    strict    accordance  with 

I  "American  Society  of  Testing  Materials," 
I  specification. 

i  Increased  Physical  Properties  of  our 
I    product  allow  use  of  less  Tonnage. 

[  Bars  bent  to  shape  for  Beams^ 

I  StirrupSy  Etc. 

'  Prompt  Shipment 


I 
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Floofint  Mtteriali 

Aimtliong  Cork  Compiiiy 

Pud  Economlicrt 

Sturtev»nl  Co  ol  C«n.,  Ltd  .  IV  F. 

Forge* 

Canadian  Blower  and  Forge  Co. 
Sheldont  Limited 

G*i  Engine* 

CoolJ.  Sliaplejr  Sc  Miiir  Co. 
I.i»trt  Jt  Conir^i'^  ^ 

G««oline  Engines 

Boring  Hydraulic  &  liiigineerinR 

Company 
(loold.  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co 
Ontario  Wind  Engine  &  Pump 

Company 

Gla*s 

Luxfer  Prism  Company 

Toronto  Plate  Glass  Imp'tg  Co. 

Governor* 

Boving  Hydraulic  &  Engineering 
Company 

Gravity  Carriers 

•  anidian   Mathews  Oavily  .Cav 
rier  Co. 

Hammer  Drills 

Canadian  Ingersoll-Rand  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevanf  Co.  of  Can.,  Ltd.,  B.  F, 

Heat  Insulating  Materials 

Armstronp  Cork  Company 


HiRh  Pressure  Pipe  Lines 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Hoists,  Electric 

Northern  Crane  Works 

Hoisting  Apparatus 
Beatty  &  Sons,  M. 
Canadian  Ingersoll-Rand  Co. 
Cillis  &  Geoghegan 
Goold.  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Henthorn 
Mussens  Limited 
Northern  Crane  Works 
Wrttl.Tufov  Bros. 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 


Hydrants 

Canada  Iron  Foundries 
Gartshore-Thompson  Pipe 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 


Co. 


Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Industrial  Cars 

Hopkins  &  Company,  F. 


H. 


Interior  Finish  and  Doors 

Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 

Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 

Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited  .    „  -c 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  t. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Lubricators 

layman  Tube  &  Supply  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 


Oil  Tanks 

Boving  Hydraulic,  &  Engineering 
Company 


Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co. 


Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 


Paints  and  Varnishes 

Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  &  Wood) 

Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore'  Thomson  Pipe  Co. 
National  Iron  Works 


Pipe  and  Boiler  Coverings 
.  Dominion  Paint  Works 


Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


BYERS  AUTO-CRANES 

on  excavating  work.    Why  not  also  on  yours  ? 

Car  Unloading  or  Loading  Sand  or  Gravel  Pit  Excavating 

Material  Rehandling  Back  Filling 

Pile-Driving  and  all  classes  of  Derrick  Work. 

Auto-Crane  is  Self-Propelling, 
Two-Way  Traction — One 
Man  Control. 

Write  for  Bulletin  1007. 


F.  H.  Hopkins  Co. 

MONTREAL  TORONTO 

Canadian  Distributors 

STEAM— GASOLINE-ELECTRIC  POWER. 
We  are  also  manufacturers  of  Hoisting  Engines,  Derricks,  etc. 

THE  JOHN  F.  BYERS  MACHINE  COMPANY 

390  Sycamore  St.  RAVENNA,  OHIO,  U.S.A. 


May  16,  1917 


THE  CONTRACT  RECORD 


1^ 


INDISPENSABLE  LINKS 

in  the  Successful  Business  Chain 

Throughout  our  entire  organization,  we  recog- 
nize and  adhere  to  the  highest  standards  of 
QUALITY  and  SERVICE.  And  upon  this— in  the 
future  as  in  the  past— the  expansion  and  pros- 
perity of  our  business  depend. 

IN  OUR  IMILLS  AND  FACTORIES 

(Slualtti? 

IN  OUR  SALES  DEPARTMENTS 

Service 

Believing  QUALITY  and  SERVICE  are  the  indis- 
pensable links  between  producer  and  consumer, 
we  employ  their  combined  strength  to  conserve 
and  complete  our  relationship  with  all  users  of 
Steel  and  Iron  products. 

THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON        -        .  MONTREAL 
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PcncUt  (Lead) 

Ameiican  I. fad  Pencil  Company 

Perforated  Melalj 

Canada  Wire  &  lion  C.oods  Co. 

Pile  Driving  Machinery 
Beatty  &  Sons.  M. 
Canadian  IngersoU-Rand  Co. 
Hopkini  &  Company,  F.  U. 
Marih  &  Henthorn,  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  II. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Startevant  Co.  o(  Can.,  Ltd.,  B.  F. 

Platter  ■ 

Rritnell  &  Company 

Plug  Drillers 

Canadian  Ingersoll  Rand  Co. 

Pneumatic  Machinery 

Canadian  Ingersoll-Rand  Co. 

Power  Engines 

Boving  Hydraulic  &  Engineering 

Company 
Inglis  Company,  John 


Pumps  and  Pumping  Machinery 
Anrerican  Well  Works 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Canadian  l?lower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Cook,  A.  n. 
Oarling  Bros. 

Hopkins  &  Company,  F.  H. 
InRlis  Company,  John 
McDougall  Caledonian  Iron  Wks. 
Ontario   Wind   Engine   &  Pump 

Company 
Wateroiis  Engine  Works  Co. 
Wcttlanfcr  Bros. 


Quarry  Machinery 

Canadian   IngersolI  Rand  Co. 
Hopkins  &  Company,  F.  H. 

Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
Dominion  Iron  &  Wrecking  Co. 
fJartshore,  John  J. 
Hopkins   &  Company,   F.  H. 


Reinforcements,  Concrete  &  Steel 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
(  liiilnn  Wire  Clotli  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
.Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 

Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Road  Machinery 

ITopHns  &  Company,  F.  H. 
Waterous  Engine  Works  Co. 


Rolling  Steel  Doors 
Oniisby  Company,  .'\. 


i;. 


Roofing  Material 

Branlford  Roofing  Company 
Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 

Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Scrap  Iron 

Dominion   Iron  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 
Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Hamilton  &  Toronto  Sewer  Pipe 

Company 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National   Iron  Works 
Ontario  Sewer  Pipe  Company 
.Standard  Clay  Products  Ltd. 

Shingles 

B.  C.  Liimber  Commissioner 
Shovels  (Steam) 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 


Spruce 

B.  C.  Lumber  Commissioner 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron.  Goods  Co. 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Sheldons  Limited 


Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

(Continued  on  page  14) 


Once  Known, 
Always  Used 


Our  Product  Should 
Interest  You 

It  has  more  than  satisfied  others 

W  c  find  it  hard  sometimes  to  ,^et  the  attention  of  the 
Sew  er  and  Drain  Constrncter.  This  fact  is  so  for  tlie 
rea>(jn  that  sul)stitntes  are  oflered  ])y  local  makers,  and 
ihe  merits  of  our  ])i-odnct  are  not  known.  I'>ut  in  most 
cities  and  l(jvvns  thronj^hout  this  pro\'ince  our  ^oods  are 
well  known  and  are  used  e.xclusi vely.  Xo  sul)Stitutc  has 
e\  er  Ijeeii  fnund  that  will  ior  a  moment  take  the  place  of 
Vitrified  Clay  Pipe.  Wy  engineers  and  others  who  ha\e 
used  it  for  manv  \  ears  it  is  called  "The  Permanent  Con- 
veyor." .\nd  il's  just  as  cheap  to  bu\'  as  these  sul)stii utcs. 

We  Have  a  Large  Stock  and  a  Good  Reputation  for 
Being  Quick  Shippers. 


The  Hamilton  &  Toronto  Sewer  Pipe  Co.,  Ltd, 


HAMILTON  and  TORONTO 


May  16,  1917 
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 


Town  and  City  Sewers 

ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of  sewer  material. 
Pipe  of  our  manufacture  have  been  used  in  practically  every  city  in  Canada.  Highly 
glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some  attractive 
prices.   We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

"Amco"  Segment  Sewers— From  30  to  108  diameter 

Send  for  Illustrated  Book  on  "Building  Segment  Sewers" 

Standard  Clay  Products  Limited 

THREE  SKWKR  PIPE  FACTORIES  :    St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 
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SHARP 
WASHED 


SAND 


In  Bins    Princess  St.  Dock 


Quality  Guaranteed 


Screened  and 
Pea  Gravel 


CRUSHED  STONE 


Gravel 


G.T.R.  and  C.P.R. 

CEMENT 

.    Pape  Avenue  and  G.T.R. 
Yards       Lansdowne  Ave.  and  Dundas  St. 
I    Lawton  Ave  and  G.T.R. 
Berkeley  St  and  Esplanade 

Rogers  Supply  Co.,  Limited 

28  King  St.  West,  TORONTO 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


i 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF   CANADA,  LIMITED 

WALKERVILLE,  ONTARIO 

Branch  Ofifices  at 

Montreal      -      Toronto      -  Winnipeg 

Live  Agents  wanted  in  every  town  in  the  country. 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 

General  Offices : 

Transportation  Bldg.,  MONTREAL 

Quebec  St.  John  N.B. 


May  l'.)17 
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Heart  Shape 
Mixers 

Made    in    Canada    by  a 
Canadian  Firm.  Noted  for 
rapid     and  thorough 
mixing    of  Concrete. 
Guaranteed.     Built  to 
a    high    standard  of 
efficiency. 
1917  mod- 
els now  on 
the  market. 

Write  for 
Catalog  B. 


Latest  Improved  Concrete  Machinery 


(Made  in  Canada) 


Crushers,     Rolls,  Brick 
Blocks,    Tile  Machines, 
Mixers,    Screens,  Dump 
Cars,  Pumps, 
etc.      Full  line 
of  Contractors' 
and  Builders' 
Machinery. 


Hoists 

All  sizes 
and  styles 
to  suit 
any  class 
of  work. 


WETTLAUFER  BROS.,  LIMITED 

178  Spadina  Ave.,  TORONTO,  ONT. 

Branches— Montreal,  Halifax,    Vancourer,  Winnipeg 


Construct  Your 


SEWERS 


from 


Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 


Limited 


KEMPTVILLE 


ONTARIO 


"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  adjolnInK  illustration  shows  a  line  of  42-in.  pipe 
In  a  trench  ready  for  filling. 


Bar  Cutter 


CUTS  ROUND, 
TWISTED  AND 
JOHNSON  BARS 
up  to  1 '  cs"  for  Re- 
inforced Concrete 
Work. 

Built   of  two  heavy 

"Armor     Plate"  steel 

|)lates,  securely  bolted 
aud  riveted. 

Equal  to  cast  iron 
machine  twice  its 
weioht. 

ImikI  out  more  about 
(jui  ])unches.  shears, 
foroes,  and  drills  — ■ 
write  for  catalog-  P/S>- 


Canadian  Blower  &  Forge  Co.,  Ltd. 

KITCHENER,  ONT. 

Montreal     Toronto      Winnipeg      Vancouver     St.  John 


To  Secure 
ECONOMY  and  DURABILITY 


I'M  !•   l'()N  I  U.\(   r   U  laORH 
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Sttcl 

Burlinatoii   SiccI  Company 
Uominion  Iron  Jt  Wiecking  C  o 
Hopkins  Si  Company,  F.  U. 
Sitel  Company  of  Can.,  Ltd 

Steel  Bars 

Burlington  Sleel  Company 
Hopkini  &  Company,  F.  H. 
Sirel  Company  of  Canada,  I. id. 


Steel  Pip« 

Can.  Chicago  Itiidge  &  lion  Wks. 

Steel  Plate  Construction 

Waterous  Engine  Works  Co 

Strel  Sash 

''nisby   Company,   A.  B. 

Stone 

Brilnell  &  Company 
Hagersville  Contracting  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 


Structural  Iron  and  Steel 
Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh  DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 
Iron  Works 


Surveyors'  Instruments 
Heller  &  Brightly 


Swinging  Gears 

Pake  Engine  Company 


Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  Iron  Co. 
Ciould,  Shapley  &  Muir  Co. 
Inglis,  John 

Manitoba  Bridge  &   Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
Mackinnon,   Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh  DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 


Telescopic  Hoists 

Black  Building  Supply  Company 
C";illis  &  Geogliegan 

Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 


Tile  Moulds 

London  Concrete  Machinery  Co. 
Wfttlaiifer  Bio-s. 


Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 

Tractors 

Lister  &  Company,  R.  A. 

Turnbuckles 

Canadian   Billings  &  Spencer 
Limited 


Valves 

Canada  Iron  Foundries 
Gartshore  Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Dunlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co." of  Can.,  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 


Wagons 

'ril'liii  Was'Jii  Company. 

Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson   Mfg.  Company 


Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 


Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest-O  Lite  Company,  Inc. 

Welding  and  Cutting  Plants 
Prest-O-Lite    Company,  Inc. 


Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford   Wheelbarrow  Co. 


White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 

Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 

Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


Blair  Concrete  Pipe 


We  use  only  the  finest 
grade  materials  in  all  our 
work.  Clean,  sharp  sand 
and  high-orade  cement. 
Gravel  sorted  and  crushed 
in  our  own  plant.  After 
thorouo^h  mixing-,  the  con- 
crete is  power  tamped,  to 
ensure  great  density.  Pipe 
is  then  allowed  to  set  for 
72  hours  in  vaporizing 
chambers,  with  automatic 
sprinklers,  giving  the  pipe 
great  hardness.  We  make 
large  sizes  of  pipe  in  our 
portable  plant  at  the  place 
where  they  will  be  used. 
We  also  have  a  special 
feature  in  our  continuous 
reinforced  concrete  pipe. 

Write  to-day  for  further 
details  and  prices. 


B.  Blair  Company,  Limited 


WOODSTOCK 


ONTARIO 


May  10,  li)17 
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DOLLARS  OF 
SATISFACTION 

for  the  price  of  common  sense 

CARBIC  LIGHT  is  known  to  the  progressive  contractor  as  the  best  light  for  all  kinds  of 
construction  work.    It  has  proven  itself  many  times  over  to  the  largest  contractors  in  business. 

Contractors  of  the  calibre  of 

Bate  McMahon  &  Co.— Canadian  Stewart  Co.— Wm.  Gowlin  Co.— George  A.  Fuller, 

and  many  others  in  the  same  class. 

Why  hesitate  to  test  the  Carbic  on  that  big  job  now  ? 

FREE  TRIAL  lets  you  in.    It  costs  you  nothing. 

We  are  prepared  to  ship  FREE  OF  ALL  COST  TO  YOU  any  number  of  CARBIC 
FLARE  LIGHTS  for  a  test  right  on  your  job  any  time  you  say.  If  they  do  not  prove  satis- 
factory— ship  them  back  at  our  expense. 


NOTHING  FAIRER  No  money  tied  up 

CARBIC  LIGHT  is  operated  by  the  new  gas  fuel : 

THE 


WE  STAND  THE  COST 


CARBIC  CAKE 

It's  positive,  safe  and  economical  to  use.    NO  DELAYS — 
NO  TIME  LOST. 

A  Carbic  Flare  Light  can  be  charged  and  ready  for  work 
in  less  than  THREE  MINUTES. 

THINK — three  minutes  to  get  your  light  in  shape  for  a  full 
twelve  hours  night  work. 


For  further  information  on  GAR  BIG  LIGHT  and 
its  many  uses  WIRE  or  WRITE. 

Catalogues  on  Request 

W.  L  FOSTER 


8  Lombard  St. 


TORONTO,  CAN. 


Western  Agents—       Kelly  Powell,  Ltd.,  Winnipeg,  Man. 
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Our  advertisers  represent  the  most  pro^essive  manufacturers  and  dealers.  Make 
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ing enough  to  spend  money  and  time  to  ^et  in  touch  with  you. 
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Paper  Shell  Factory,  Peters  Cartridge  Co.,  Kings  Mills,  Ohio 


I  Our  Record  with  Peters  Cartridge  Go.  | 


Nov.  1915.  Paper  Shell  Factory  $195,000.00 

Jan.  1916.  Annealing  Bldg.    10.000.00 

Mar.  1916.  Power  Plant   150,000.00 

June  1916.  Imhoff  Tank   5,000.00 

Mar.  1917.  Packing  Case  Bldg   175.000.00 

Mar.  1917.  Shot  Tower   100,000.00 


I  Total  value  of  Contracts  $635,000.00  j 

I  We  always  try  to  carry  on  each  contract  in  such  a  manner  | 

I  as  will  ensure  us  the  next  contract  which  the  owner  may  | 

I  have  to  let.    | 

[  WELLS  AND  GRAY,  Umited  | 

I  ENGINEERS  AND  CONTRACTORS  I 


Branch  Office  :  Head  Office  : 

Bank  of  Commerce  Bldg.  247  Confederation  Life  Bldg. 

Windsor,  Ont.  Toronto,  Ont. 
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Centuries-Old 
Skeletons 


llctorc  recorded  history  tlicsc  Riant  creatures 
roamed  the  earth;  cauglit  in  mighty  land-slides 
their  bodies  rotted  away,  but  tluir  skeletons, 
protected  by  the  envelo|)ing-  snil.  lia\  c  remained 
perfect  even  unto  to-day. 

But  iu>\v  about  the  steel  skeleton  of  your  Iniild- 
ing?  Nature  cannot  protect  that,  and  rust  and 
corrosion  will  gradually  eat  it  away.  Why  not 
protect  it  yourself  by  coating  all  structural 
-ted  with 


TOCKOLITH 

THE  PATENTED  CEMEMT  PAIMT 


AND  [ 


M\.M,  ff. 

DAMP-RESISTING  PAINT 


I  hese  famous  products— the  first  a  primer,  tlic 
second  a  finishing  coat — make  steel  immune  to 
rust  and  corrosion  from  acids,  alkalis,  and 
.chemical  fumes.  They  efTectively  insulate  iron 
and  steel,  thus  preventing  damage  from  elec- 
trolysis. 

L'sed  successfully  in  all  climates  from  .Alaska 
to  the  tropics,  and  on  the  biggest  jobs  every- 
where. 

Write  for  descriptive  literature,  Dept.  51 

-Manufactured  in  Canada  by 

R.I.W.  DAMP  RESISTING  PAINT  CO. 
TOCH  BROTHERS 

Gerrard  St.  and  Carlaw  Ave.,  Toronto,  Ont. 

.\genf.<;  in  —  Vancouver,   Winnipeg,   Kdmonton.  Calgary, 
Montreal,  Toronto,  Quebec,  St.  Johns 


•  ^     0      W      W  • 

STEEL  NEED  NOT  RUST!    reo  .u.s.pat.  off. 
WOOD  NEED  NOT  ROT! 
NOR  CONCRETE  DUST! 


THE  DOVETAILED  LATH 


Stucco  BOARD 

Lowers  the  Cost  of  Fine  Stucco  or 
Cement  Houses 

I!islio]iric  .Stucco  Jioard  is  nailed  direct  to  the  studding,  taking 
lilt  place  and  saving  tlie  cost  of  Ijoarding,  slieatliing  paper,  fiu'ring 
sirips  and  l:itli,  and  Nil  per  cent,  of  the  work.  Tlie  total  cost  of 
ihc  linisheil  stucco  wall  on  Bishopric  Stucco  Board  is  very  little 
over  half  usually  from  .").*>  to  (ii)  per  cent. — t^at  of  a  stucco  wall  on 
the  ordinary  foundation. 

.\t  the  same  time  the  Bishopric  Stucco  Board  makes  a  decidedly 
littler  wall  —  a  wall  which  the  dampness  of  the  cement  cannot  pene- 
tr;ttc.  ;iiul  wliich  will  not  ci'ack  nor  give  way. 

Ilisliopric  Stucco  lioard  helps  to  otiset  the  growing  cost  of 
building,  and  enables  the  Contractor  to  turn  out  a  perfect  and 
peimanent  job  at  a  lower  price.  Better  investigate.  Write  us  for 
free  samples  of  Bishopric  Stucco  and  Lath  Boards,  and  Booklet 
illusi  rating  buildings  on  w  hich   it  has  been  used. 

BISHOPRIC  WALL  BOARD  CO.,  LIMITED 
529J  Bank  St.  OTTAWA,  ONT. 


ALUM 


Standard  Quality  for 
Filtration  Plants 

Drinking  water  for  city  use  demands  the 
engineer's  constant,  careful  supervision.  Pub- 
lic nealtli  dejiends  on  ])roper  and  adequate  fil- 
tration methods.  "Standard  Quality"  Alum 
(.Sulphate  of  .Miiiiiina)  is  the  product  you  want 
t(i  ho  certain  of  l)cst  results. 

Price*,  (ample*  and  details  on  requeat 

Manufactured  by 

Harrison  Sons  &  Co.,  Inc.  Philadelphia 


AGENTS 


DILLONS  LIMITED 

275  St.  Paul  St.  -  MONTREAL 
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Perfecting  Concrete 
Construction 

Practical  accessories  that  promote  practical  and 
permanent  construction 

CLINTON 


Electrically  Welded 

WIRE 


A  base  of  proven  value  for  reinforcement  for 
floors,  walls,  ceilings,  roofs  or  any  special  pur- 
pose in  large  or  small  building  construction. 

its  fine  cross  mesh  becomes  imbedded  solidly  in- 
to the  cement,  so  that  it  cannot  loosen,  crumble  or 


come  away.  Each  joint  is  joined  together  with 
special  electrical  process  so  strongly  as  to  resist 
even  greater  strength  than  would  break  the  wire 
itself.  Laid  with  remarkable  speed  and  ordinary 
labor.    Costs  little  and  makes  repairs  impossible. 


Write  for  Clinton  Electrically  Welded  Wire  Booklet  "C.R." 

REED  CONCRETE  CLIP 


The  Reed  Concrete  Clip  is  a  scientifically 
constructed  clip  for  furring  out  on  beams, 
girders,  channels,  columns  and  other  struc- 
tural steel  members,  over  which  concrete 
is  to  be  applied.  It  consists  of  a  steel  wire 
member  or  members,  acting  in  a  direct 
parallel  with  the  flange  of  the  beam  or 
girder  and  to  which  member  the  clips  are 
rigidly  welded  at  specified  intervals. 

The  simplicity  of  its  construction  is  an  im- 


mediate guarantee  of  a  minimum  installa- 
tion cost,  and  its  application  insures  against 
defective  soffits.  Used  to  good  advantage 
in  conjunction  with  Clinton  Electrically 
Welded  Fabric. 

The  Reed  Concrete  Clip  is  made  in  4  and 
5  inch  lengths  with  clip  members  spaced 
at  6,  8,  and  I  I  ^  inch  on  centres.  It  can 
be  supplied  with  1 ,  2,  or  3  longitudinal 
members,  according  to  face  width  of  beam. 


Write  for  full  particulars  and  Reed  Clip  Book  "C.R." 

THE    PEDLAR   PEOPLE,  LIMITED 

(Established  1861) 

Executive  Of fices  and  Factories :       OSHAWA,  ONT. 

Branches:      MONTREAL  OTTAWA  TORONTO  LONDON  WINNIPEG  VANCOUVER 


ao 
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Standard  Turnbuckles 


Made  in  Canada 
All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 


Limited 


Welland,  Ontario 


WATEROUS 
ROLLERS 


STEAM 
ROAD 


Are  road  builders  in  every  sense  of  the  word.     Tliey  can  lie 
used  in  every  operatioij^  from  driving  the  rock  crusher,  hauling 
road   material,  picking  and   plowing  (he  old   road,  to  the  last  1 
light   finishing  roll. 

Constructional  Features 

Twin  cylinder  engine  with  cranks  set  on  the  quarter,  runs  like 
a  watch,  no  dead  centres,  no  hanging  up  in  a  soft  spot,  no 
hucking  on  the  reverse. 

The  boiler  of  locomotive  type,  built  to  stand  a  working  pres- 
sure of  1G5  pounds.  A  quick  steady  steamer  that  will  carry 
the  Roller  up  a  .30  per  cent,  grade  without  a  hitch. 
TIas  two  speed  drive  for  fast  and  slow  work,  under  full  sleam 
l>rcssure,  both  forward  and  back.  All  change  speeds  and  driv- 
ing gears  cut  from  the  solid  steel. 

Outfit  includes,  rear  draw  bar.   froni   clevis,  set   of  road  picks. 

rlriving   ptdlcy    fur   rock  crnshei-. 

More  than  200  Waterous  Steam  Rollers  are  in  use  in 
Canada — that's  a  real  proof  of  quality.  Every  user 
a  booster. 


THE  WATEROUS  ENGINE  WORKS 
COMPANY,  LTD.,  brantford,  can. 
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Fire  Waste  and  Production 

RODUCTKJN  is  llic  most  nri^ciit  pr()l)k'iu  hc- 
forc  this  country  al  tlio  nionicnt.  At  a  lime 
when  the  entire  world  is  threatened,  as  perliaps 


never  before,  with  ealaniitons  starvation,  our 
endeavors  and  energies  should  be,  and  fortunately  are 
being-,  concentrated  on  a  more  al)uiidant  productivity. 
Kvery  day  e\idence  is  ])rovided  to  shov\'  that  the 
•l)Cople  of  Canada  are  listenin"-  to  the  call  of  the  land 
aiul  that  this  year  w  ill  be  a  record-breaker  in  .-,0  far,  at 
least,  as  the  area  of  soil  under  cultivation  is  concerned. 
It  is  with  a  ])rof(jund  sense  of  dut}'  that  this  journal 
backs  up,  before  all  else,  the  Empire's  needs  at  this 
time.  Our  efforts  are  all  exerted  towards  a  u'innino 
<'f  this  war  as  s])eedily  and  expeditiously  as  may  be. 


and  to  this  end,  the  call  for  greater  production  should 
be  enthusiastically  acted  upon  by  every  individual. 

There  is  one  side  of  the  greater  production  ques- 
tion, however,  that  has,  we  fear,  been  largely  over- 
looked. Production  is  no  more  important  than  pre- 
servation— the  proper  protection  of  what  food  pro- 
ducts there  may  be  now  or  later.  Our  attention  is 
directed  to  this  matter  by  data  recently  issued  by 
E.  P.  Heat(ni,  Fire  Marshal  of  Ontario,  applying  to  the 
loss  of  field  products  through  fire.  The  elimination 
of  the  stupendous  waste  through  fires  is  a  matter  re- 
garding wdiich  efforts  might  well  be  directed,  now  that 
production  is  the  all-important  need.  In  Ontario  alone 
the  fire  loss  for  the  first  quarter  of  the  present  year 
amounted  to  'over  three  and  a  quarter  million  dol- 
lars. Unless  stringent  efforts  are  exerted  to  overcome 
this,  the  year's  loss  gives  promise  of  being  consider- 
ably more  disastrous  than  even  1916's  twelve  million 
dollar  fire  waste.  Although  fire  is  always  calamitous, 
in  war  time  it  is  even  more  so,  for  the  losses  sustained 
can  be  ill-borne,  and  the  burdens  thereby  developed 
are  just  so  much  added  to  the  country's  war  responsi- 
bilities. 

-K  ^ 

There  is  one  phase  of  the  fire  waste  prolilem,  how- 
ever, that  is  more  directly  related  to  the  need  of 
greater  production.  This  is  the  unfortunate  destruc- 
tion of  field  ]troducts  in  barns,  elevators,  warehouses, 
canning  factories,  cereal  mills  and  other  places  where 
the  raw  product  is  being  stored  or  turned  into  food 
for  the  needs  of  ourselves  or  of  our  armies.  To  illus- 
trate, iMr.  I  featon  states  that  in  Ontario  alone,  dur- 
ing tlie  last  year,  over  600  barns  were  destroyed,  the 
loss  in  produce,  implements  and  live  stock  being  placed 
at  $600,000,  out  of  a  total  loss  of  $1,000,000.  At  least 
half  of  this  loss  is  considered  j^-eventable  with  a  little 
care  and  thought.  This  waste  is  the  most  unfortunate 
l)art  of  the  wdiole  fire  loss  matter,  at  the  present  time 
especially,  for  it  means  a  destruction  of  what  is  pro- 
duced and  thereb}^  renders  naught  an  appreciable  por- 
tion of  the  labor  expended  in  making  the  soil  fruitful. 
The  example  cited  is  but  ty])ical  of  the  situation  in  all 
localities.  Ontario  does  not  afford  an  isolated  instance 
of  serious  barn  loss  through  fire.  Every  other  pro- 
vince in  the  Dominion  can  show  its  quota  of  such 
destructii ni,  and  as  large  a  proportion  of  it  can  safely 
be  regarded  as  nnnecessarv  and  hence,  ptu'elv  waste- 
ful. 

A  greater  degree  of  preservation  of  products  and 
a  more  thoughtful  attempt  to  counteract  fire  destruc- 
tion will  give  a  very  effective  answer  to  the  appeal 
that  is  lu-ging  the  ])eople  to  heed  an  EnqMre's  needs. 
If,  as  Mr.  Heaton  states,  $300,000  worth  of  field  pro- 
ducts are  saA-able  in  Ontario  alone,  the  prevention  of 
such  a  loss  will  be  the  equivalent  of  an  ecpial  amount 
<if  extra  production.  Preservation  of  what  is  |)ro- 
duced  is  as  inq)ortant  as  the  i)roduction  itself  and 
m  coinitcracting  this  not  unsignificant  barn  loss,  and 
all  fire  waste  in  general,  the  people' will  be  showing  a 
spirit  of  readiness  and  willingness  to  take  up  the  coun- 
try's call. 

*  * 

By  way  of  gtu'dance  in  elTecting  this  very  neces- 
sary move,  we  ap])end  three  \ery  simple  suggestions 
made  by  Mr.  Heaton  which,  if  adopted,  will  result  in 
a])])recial)le  savings  : — 

1.  Install  lightning  rods  on  barns  and  save  fires 
frf.m  lightning.  (The  De])artment  of  Agriculture,  Par- 
liament Ruildings,  'Poronto,  will  furnish  anyone  with 


430 


THE  CONTRACT  RECORD 


May  16,  1917 


a  pamphlet  showing  how  llic  rods  sluniKl  bi.'  nuulc  and 
erected).  It  is  an  alisolntc  fact  that  barns  pnipcrly 
riulded  and  uroiindcil  arc  not  liable  to  be  struck  by 

2.  The  crops  should  not  be  put  in  until  il  is  certain 
they  have  been  properly  cured.  Evidence  is  daily  ac- 
cunuilatin.ir  that  the  heavy  clover  crops  of  last  year 
did  not  receive  full  anil  i)roper  care  and  resulted  in 
the  tiriii,i;  of  barns  from  spontaneous  coinbuslioii.  Many 
tloubt  this  theory,  but  recognition  of  the  cause  is  grow- 
ing very  rapidly. 

.V  X'entilate  the  barn  so  thai  gases  cause<l  b}  the 
fermentation  of  imperfectly  cured  crops  will  be  suc- 
cessfully carried  otT.  In  an  unventilated  barn  to  keep 
the  doors  aiul  windows  closed  after  harvest,  and  then 
admit  air  by  the  opening"  of  the  doors,  windows,  or 
other  apertures  during  the  warm  fall  weather  is  to  in- 
vite the  fire  liend  to  get  in  his  work. 

At  the  Country's  Service 

Till",  N'ictoria  branch  of  the  Canadian  Society  of 
Livil  Eng'ineers  receptly  i)resented  the  state- 
ment reproduceil  below  to  the  I^xecutive  Coun- 
cil of  the  Go\ernmenl  ol  Urilish  Columbia 
and  backed  it  up  by  a  considerable  deptilation.  It  will 
be  noted  that  this  is  along  the  line  that  many  engineers 
are  thinking  at  the  present  time.  They  express  their 
earnest  desire  to  place  their  technical  knowledge  at 
the  service  of  the  government,  particularly  in  this  time 
of  stress.  They  also  register  their  disapproval  of  the 
appointment  of  alien  civil  engineers  on  public  works — 
a  practice  that  has  been  followed  to  a  very  consider- 
able extent  in  the  ])ast.  It  is  pointed  out  that  no  civil 
engineers  are  employed  on  the  government  undertak- 
ings in  the  United  States  unless  they  are  citizens  of 
that  countrv.  The  statement  is  signed  by  Mr.  D.  O. 
Lewis.  Mem.  C.S.C.E.,  Mem.  I.C.E.,  chairman  of  the 
Victoria  branch,  and  Mr.  R.  W.  Macintyre,  Mem.  C..^. 
C.E.,  Mem.  Am.S.C.E.,  secretary,  and  is  as  foliow--: 

"This  deputation  represents  the  Victoria  and  \  an- 
couver  branches  of  the  Canadian  Society  of  Ci\  il  lui- 
g'ineers,  incorporated  by  a  Dominion  charter  in  1887, 
and  embracing-  in  its  membership  practically  all  the 
qualified  engineers  in  the  Dominion  of  Canada. 

"In  addition  to  the  object  of  promoting  the  acquisi- 
tion of  engineering  knowledge,  it  is  the  purpose  of  this 
society  to  be  an  insurance  of  professional  efficiency  and 
an  aid  to  our  country  in  the  successful  achie\  ement  o) 
its  public  undertakings. 

"With  this  object,  and  ha\ing  in  view  the  public 
works'which  your  government  will ' undertake  in  the 
future,  we  desire  to  place  our  knowledge  at  your  ser- 
vice should  you  at  any  time  require  advice  as  to  the 
ways  and  means  to  be  adopted.  We  shall  be  glad  also 
to  furnish  vou  with  information  as  to  the  qualifications 
and  capabilities  of  civil  engineers  applying  for  govern- 
ment positions,  as  we  have  a  record  of  the  engineering 
experience  of  all  members. 

"In  Europe  our.  profession  enjoys  the  highest  de- 
gree of  hfjnor  and  recognition,  and  in  Great  Britain  no 
undertaking  is  considered  until  the  Institution  of  Civil 
Eng^ineers  is  consulted  as  to  the  means  and  methods 
employed.  If  the  governing  bodies  of  Canada  would 
adopt  such  a  course  the  result  would  not  occasion  re- 
gret, and  we  believe  that  when  the  honorable  mem- 
bers of  this  executive  realize  the  importance  of  this 
question  they  will  readily  welcome  the  co-operation  of 
the  society. 

"We  desire  also  to  request  that  Canadian  civil  engi- 
neers be  granted  just  recognition,  and  that  alien  civil 


iMigineers  be  not  employed  on  public  works  as  in  the 
l);ist.  We  do  not  wish  to  prevent  alien  civil  engineers 
from  practising  in  Canada,  but  'believe  that  the  public 
works  of  our  countrv  should  be  carried  out  by  British 
subjects. 

"No  civil  engineers  are  employed  on  the  govern- 
ment undertakings  of  the  United  States  unless  they  are 
citizens  of  that  country." 


Obtaining  Research  Data 

PLANS  are  practically  complete  for  sending  out 
Questionnaire  No.  3,  which  has  been  prepared 
by  the  Honorary  Advisory  Council  for  Scientific 
and  Industrial  Research.  The  object  of  this 
(|uestionnaire  is  to  take  an  inventory  of  the  research 
e(]uii)nient  and  needs  of  the  several  thousand  indus- 
trial establishments  throughout  the  Dominion.  These 
are  being  approached  individually  so  as  better  to  in- 
sure the  return  of  prompt  and  correct  information. 

The  Advisory  Council  has  called  to  its  aid  in  this 
matter  the  technical  societies  of  the  Dominion,  who 
have  unanimously  demonstrated  their  willingness  to 
do  everything  possible  to  further  the  collection  of  this 
information.  These  organizations  include  the  Can- 
adian Society  of  Civil  Engineers,  the  Canadian  Manu- 
facturers' Association,  the  Canadian  Mining  Institute, 
the  Society  of  Chemical  Industry  and  the  Joint  Com- 
mittees of  Technical  Organizations  recently  formed 
in  the  various  provinces. 

The  actual  work  of  organization  for  collection  has 
been  placed  in  the  hands  of  a  central  directing  com- 
mittee, of  which  Mr.  R.  A.  Ross,  member  of  the  Ad- 
A'isory  Council,  is  chairman,  and  which  also  includes 
one  member  each  from  the  C.S.C.E.,  the  Canadian 
Mining  Institute,  the  Society  of  Chemical  Industry, 
Canadian  Manufacturers'  Association,  and  the  Joint 
Committee  of  Technical  Organizations,  Ontario 
Branch.  This  central  committee  has  organized  a  gen- 
eral plan  of  division  of  territory  and  apportioned  the 
work  of  distribution  among  the  vokmteer  organiza- 
tions according  to  the  facilities  which  each  possesses  in 
the  respective  divisions.  By  this  plan,  British  Colum- 
bia is  being  covered  by  the  jC.  S.  C.  E.  and  the  Can- 
adian Mining  Institute  ;  Alberta,  by  the  C.  S.  C.  E. 
and  the  Canadian  Mining  Institute  ;  Saskatchewan,  by 
the  C.  S.  C.  E. ;  Manitoba,  by  the  C.  S.  C.  E. ;  Ontario, 
with  the  exception  of  a  small  section  in  the  eastern 
portion,  by  the  Joint  Committee  of  Technical  Organ- 
izations, Ontario  Branch;  this  eastern  portion  is  be- 
ing handled  by  an  Ottawa  Joint  Committee.  Quebec 
will  be  covered  by  the  C.  S.  C.  E.  and  the  Canadian 
Mining  Institute ;  the  Maritime  Provinces,  by  the 
Joint  Committee  of  Technical  Organizations,  Mari- 
time Branch. 

It  is  hoped  that  the  members  of  these  various  or- 
ganizations will  hold  themselves  personally  respons- 
ible for  seeing  that  the  manufacturers  in  their  dis- 
trict are  sufficiently  interested  to  fill  in  the  required 
information  and  return  it  promptly  to  the  Advisory- 
Council.  It  is  presumed  that  engineers  can  assist  in 
this  way  not  only  by  using  their  personal  influence,  but 
by  giving  such  information  of  a  technical  nature  as 
may  be  useful  in  assisting  the  different  manufacturers 
to  pre])are  the  information  required.  Technical  men 
throughout  the  Dominion  are  urged  to  make  this  a 
matter  for  their  personal  and  earnest  attention.  In 
so  doing  they  will  he  performing  a  patriotic  service 
to  their  country  and  be  assisting  materially  in  bring- 
ing our  war  to  a  successful  and  early  issue. 
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The  Pantages  Theatre,  Vancouver,  B.C. 

The  Architectural  and  Constructional  Details  of  One  of 
the  Largest  and  Most  Complete  Buildings  of  this  Kind  in 
the  West— A  Steel  Frame  Structure — Cantilevered  Balcony 

■    By  Glen  Morgan*  — — — — ^— — ^ 


PROr.AULY  the  mnst  (.(implctc  house  in  the  Pan- 
ta.tjes  ^•aucleville  circuit,  from  the  standpniut  nf 
architectural  bcantv  and  theatrical  efficiency,  is 
Ijeins^-  built  in  Vancouver,  B.C.,  by  Mr.  Pan- 
taf^es,  at  a  cost  of  approximately  $300,000.  -The  seat- 
inf>-  capacity  will  be  approximately  1,800.  He  has 
spared  nothing'  in  having-  all  details  worked  out  exten- 
sively to  s^ive  every  pleasing'  and  efficient  effect  that 
mis^ht  ])ossibly  be  desired. 

The  front  is  about  100  feet  lon^.  having;-  very  im- 
posino-  and  majestic  architectural  treatment  in  orna- 
mental terra  cotta,  followin.f^  the  French  Renaissance 
style  in  desi;^n.  In  the  lower  portion  there  is  an  arched 
entrance  and  at  either  end  is  a  doorwav.  There  is  a 
pavilion  at  each  end  over  these,  with  ])ilasters,  and  a 
window  opening;".  The  centre  j^ortion  consists  of  orna- 
mented fluted  Ionic  columns  and  three  window  open- 
ings, in  front  of  wdiich  is  a  small  balcony.  0\er  the 
windows  are  hea\  v  cartouches.  The  whole  is  sur- 
mounted with  a  hea\y  cornice  and  richly  ornamented 
parapet,  with  a  lar^e  urn  at  each  end.  There  is  a  cop- 
per marquee  across  the  front,  which  follows  the  line 
of  arches.  Inside  of  the  ^lass  curtains  of  the  marquee 
75-watt  nitrotjen  lights  six  inches  apart  will  be  used  in 

*  Resident  Superintendent  of  Construction. 


,L;iA  int;  a  \  ery  strono-  light  underneath  and  in  the  en- 
trance lobby.  Flood  lights  four  feet  apart  will  be  placed 
o\er  the  marquee  and  played  on  the  facade  of  the 
building.  Concealed  lights  will  be  used  in  the  sills  of 
the  windows  and  under  the  cornices,  and  exposed 
lights  on  top  of  the  cornice  and  around  the  urns. 

The  floor  of  the  entrance  lobby  will  be  tile  of  orna- 
mental design,  with  a  marble  star  in  the  centre.  The 
walls  will  l)e  of  marble,  the  ceiling-  of  ornamental  plas- 
ter, and  the  doors  of  bronzed  kalameen.  The  box 
office  will  be  marble  and  ornamental  iron,  and  will 
ha^•e  ornamented  canopy. 

Architectural  and  Ornamental  Features 

The  foyer  is  an  arcade  of  ornamented  domes,  and 
on  the  auditorium  side  is  treated  with  oak  panelling 
and  leaded  glass.  Stairs  on  either  end  lead  down  to  a 
large  smoking-  room,  ladies'  retiring  room,  and  ushers' 
quarters.  Two  wide  aisles  and  two  side  aisles  lead  ofl:' 
the  foyer  into  the  auditorium,  which  seats  about  900, 
the  seat  banks  being-  laid  out  radially,  with  an  added 
increase  in  rise  to  each  bank.  Also  from  the  foyer  at 
either  end  are  stairs  leading^  to  the  mezzanine  floor 
directlv  above.  The  ceiling-  here  is  alternately  bo^vled 
and  panelled,  which  runs  into  a  cove  that  carries  down 
under  the  balcony  truss.    An  open  space  is  thus  left 
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over  llu'  l)ack  of  tin-  amlitoriiim  hclwcon  the  rail  nl 
the  iucz/.aniiu'  floor  ami  the  haKoin  iriiss.  wliicli  is 
valuable  lK>th  from  arohitci  tura!  and  accnistical  >laii(l- 
poiuts.  The  stairs  from  the  foyer  nuitimu'  to  thi'  ccnti  e 
aisle  of  the  baUonv. 

The  balconv  is  about  feel  ileep.  of  i-antilexcr 
eonstriietion.  and  laid  out  radiallv,  the  from  rail  bciii;: 
of  (lO  feet  railius  ami  the  eentre  oulv  about  35  feet  from 
the  staye.  Below  the  centre  aisle  are  live  banks  ol 
scats  and  in  front  are  the  ]o^e  sections.  The  opera- 
t»>r*s  booth  is  loeatetl  in  the  extreme  back  of  the  bal- 
ettnv.  Stairs  from  either  the  balcony  or  auditorium 
lead  t»i  three  sets  of 'both  upi)er  and  lower  boxes  with 
eonneotin;:  cloak  rooms  on  either  side  of  the  auditor- 
iiMU.  Two  sets  of  double  kalameen  exit  doors  on  cithoi- 
»i(le  of  the  balconv  and  auchlorium  o])cn  to  courts  be- 
tween the  theatre  and  adjoining  buildings,  where  lirc- 
esoape-  and  walks  are  provided. 

Period  Decorations 
The  decorative  treatment  t lirnni;4h( ml  the  interior  is 
of  the  Louis  X\T.  period,  w  iih  w  ide  i)anels  and  pihi^- 
ters  and  latticed  work  in  the  iii)per  w  all  portions.  TItj 
proscenium  oi)cnini^-  is  rectangular.  40  ft.  x  30  ft.  (  )n 
either  side  of  the  proscenium  is  an  Ionic  column  sup- 
portin.y  the  decorated  entablature  over  the  i)roscenium. 
The  main  ceilint,'-  is  rectangular  in  plan,  consisting;  of 
tw'o  hea\  V  suspended  coves — the  lower  one  ornament- 
ed with  heavv  brackets,  ijrilled  panels  and  pilasters, 
and  elal)orate  cartouches.  There  will  be  twcj  sets  of 
concealed  cove  lights,  and  also  litjlits  abox  e  an  art  i^lass 
drop  in  tlie  centre. 

.\11  floor  areas,  stairways,  boxes,  and  losses  will  ])e 
carpeted  solid.  Railinos  to  boxes  and  loges  will  be 
upholstered  with  silk  velour.  .\11  aisle  entrances,  box 
entrances,  and  glass  panels  l)ack  of  auditorium  will  be 
dra|)ed  with  silk  velour  portiers.    Brass  railing  will  l)e 


Steel  frame  erected  by  guy  derrick.    Balcony  carried  on  eight 
cantilever  radials. 


used  in  loge  division.s  and  along  balcony  main  aisle. 
Stair  balustrades  will  'be  of  heavy  ornamental  cast  ii  on. 

The  stage  is  30  ft.  x  100  ft.,  with  stage  dressing 
room  at  one  end  and  animal  room  at  the  other.  The 
gridiron  is  68  feet  above  the  stage.  A  counterweight 
system  is  being  installed  for  drops  and  border  light.s. 


At  either  end  of  the  stage  are  stairs  leading  to  the 
dressing  rooms  below,  'i'here  are  twelve  of  various 
sizes  and  one  musicians'  room.  Each  room  is  amply 
prox'idcd  with  slate  shelves,  mirrors,  various  mirror  - 
lights,  and  i)lugs  for  electrical  appliances,  and  lavatory. 
( )tlier  rooms  i)rovi(le  for  Icjols,  accessories,  showers, 


Showing  radial  members  that  carry  balcony. 

ironing  board,  etc.  Under  the  front  of  the  auditorium 
are  boiler,  fan,  and  jM-operty  rooms  and  plenum  cham- 
l)er. 

Construction  Methods 

l''or  the  first  ten  feet  of  excavation  sandy  soil  was 
removed  by  steam  shovel,  but  from  there  down  hard- 
l)an  and  an  extremely  tough,  cemented  conglomerate 
was  encountered,  and  had  to  be  entirelv  blasted  out. 
Some  ledges  of  granite  formation  were  encountered, 
but  were  easily  removed  in  comparison  to  aggregate, 
ft  was,  therefore,  no  trouble  to  find  sufificient  bearing 
l)ower  for  footings. 

The  frame  of  the  building  consisted  of  325  tons  of 
steel.  This  was  designed  by  Mr.  R.  M.  McCloy.  of 
Seattle,  Wash.  Steel  work  was  fabricated  by  J.  Cough- 
Ian  &  Sons,  Vancouver,  B.C.,  and  erected  by  the  gen- 
eral contractors.  An  80-foot  mast  was  set  on  a  bench 
10  feet  high  in  the  centre  of  the  building  and  guyed  to 
the  footings.  .\  70-foot  boom  from  this,  with  a  30-foot 
extension,  would  reach  the  whole  job.  The  balconv 
truss  weighs  22  tons,  spans  85  feet,  and  is  12  feet  in 
leni;lh.  It  supi)orts  eight  cantilever  radials,  of  62  feet 
to  75  feet  lengths,  which  carry  the  concrete  balcony 
slab.  The  truss  .was  assembled  on  the  job  by  lav'ing 
ihe  bottom  chord  first,  filling  in  the  diagonals,  setting 
radials  in  i)hice  on  seats  in  the  truss,  and  then  fitting 
in  the  t(jp  chord,  'i'lie  main  roof  truss  spans  85  feet, 
and  supi)orts  one  end  of  each  of  three  transverse 
trusses.  The  other  ends  of  these  trusses  are  carried  by 
columns  and  the  truss  over  the  proscenium  opening. 
Hangers  and  a  box  1)eam  carry  the  brick  wall  from  the 
l>r<jscenium  ojiening  up  to  the  truss.  The  steel  is  fire— 
])roofed  throughout,  except  where  shut  oft"  by  plaster, 
which  plaster  is  backed  with  two -inches  of  c(^ncrete.  on 
top  of  the  metal  lath. 

I'Jeinforced  concrete  is  used  for  walls  under  grade 
and  all  Hoors,  roofs,  etc.    I'loors  under  grade  are  laid 
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I)y  first  running-  a  2-incli  slab  on  earth,  then  membrane 
vvaterproorm.ii- ;  then,  where  below  tide  level,  reinforced 
in  the  top  slab.  Banks  for  seats  in  the  audi'torinm  and 
balcony  are  reinforced  concrete,  with  inserted  sleepers 
for  wood  fioorino-  and  seat  fastenings.  The  opening 
for  the  wood-constructed  portion  of  the  stage  was  used 
for  sand  and  gravel  hopper,  and  the  skip  for  concrete 
was  run  up  from  the  basement  through  the  smoke-vent 
opening-  in  the  roof.  Most  of  the  concrete  was  de- 
posited by  chutes.  This  skip  hoist  was  later  used  for 
hoisting  brick  to  the  upper  part  of  the  stage  walls  and 
roof. 

The  exterior  walls  are  13  inches  thick,  of  brick  laid 
up  in  cement  mortar.  There  is  also  a  brick  wall  of  the 
same  thickness  between  the  stage  and  auditorium.  A 
brick  hoist  built  up  from  the  plenum  chamber  to  the 
auditorium  roof  allowed  easy  access  to  all  scaffolds, 
and  is  now  used  for  hoisting  plaster  casts,  etc.,  for  the 
heavy  ornamented  ceiling.  All  partitions  are  of  struc- 
tural tile.  Metal  lath  is  used  throughout  for  plaster 
work.  Side  walls  of  the  auditorium  are  furred  out  18 
inches,  to  allow  for  ventilation  ducts.  Metal-covered 
doors  are  used  throughout,  and  the  auditorium  and 
foyer  doors  are  bronzed  kalameen. 

Mechanical  Equipment 

For  heating,  two  6yO\V  Ideal  smokeless  boilers, 
provided  with  oil  burners,  are  used  to  supply  hot  water 
for  coils  in  the  fan  room  and  radiators  on  the  stage. 

Air  from  the  fresh  air  intake  is  drawn  through  coils 
of  5,160  lineal  feet  of  1  inch  pipe,  through  an  air  wash- 
er, and  into  a  blower  of  64,000  cubic  feet  per  minute 
capacity,  and  forced  through  reheating  coils  of  the 
same  area  as  the  others,  into  the  plenum  chamber, 
which  is  17  X  30  feet,  x^ir  is  then  delivered  at  low 
velocity  through  concrete  ducts  under  the  auditorium 
slab,  and  enters  the  theatre  from  the  orchestra  pit, 
from  grilles  in  the  main  aisles,  back  of  the  auditorium, 
back  of  the  boxes,  and  through  the  grilled  ceiling  un- 
der the  balcony ;  also  from  grilles  in  the  steps  of  the 
balcony,  and  in  the -balcony  walls.  In  the  exhaust  sys- 
tem two  fans  22,000  cubic  feet  per  minute  in  pent 
houses  on  the  roof,  pull  foul  air  from  the  base  around 
the  auditorium,  ceiling  of  mezzanine,  front  of  boxes, 
and  back  ceiling  of  the  fcalcony.  All  of  the  ventilating 
system  is  distributed  through  ducts,  leaving  no  work 
to  be  taken  care  of  in  large  spaces  of  furring.  All 
ducts  from  the  ])lenum  chamber  are  thoroughly  con- 
trolled bv  Johnson  thermostats.    The  exhaust  sj'Stem 


is  provided  with  a  remote  controlling  device  connected 
to  switchboard  at  the  stage,  so  that  an  adjustment  of 
dampers  will  divert  the  different  duct  systems  into 
roof  ventilators,  which,  with  two  42  inch  ventilators 
over  the  auditorium  convert  the  whole  into  a  gravity 
system  or  allows  flooding  between  consecutive  shows. 
Two  small  exhausters  take  care  of  the  retiring  room 
and  smoking  room.  Dressing  rooms  under  the  stage 
are  ventilated  by  a  fan,  which  exhausts  four  air  into 
the  vent  about  ithe  boiler  smokestack.  A  by-pass  is 
here  installed  which  will  convert  this  portion  into  a 
gravity  system  when  the  stack  is  hot.  All  fans  and 
motors  are  set  on  concrete  foundations  placed  in  sand- 
beds,  and  connections  to  housings  are  of  canvas,  to 
prevent  vibration. 

A  vacuum  system  is  being  supplied  from  a  station- 
ary machine  of  reciprocating  type  to  all  parts  of  the 
theatre.  An  automatic  sprinkler  system  is  being  in- 
stalled, to  lake  care  of  stage,  gridiron,  water  curtain  at 
procenium  opening",  and  dressing  rooms. 

A  circulating  hot  water  system  is  to  be  used.  There 
are  two  sewer  levels.  The  lower  one  is  subject  to  back- 
ing up  on  account  of  extreme  high  tides,  and  it  was 
necessary  to  install  a  bypass  into  an  automatic  sewer 
ejector,  which  will  be  used  at  times  of  the  year  neces- 
sary. Barr  &  Anderson,  Ltd.,  Vancouver,  B.C.,  have 
the  contract  for  installing  all  mechanical  and  plumbing 
work. 

Electrical  Equipment 

Power  supplied  to  the  building  will  be  approxi- 
mately 65  h.p.  for  motors  and  about  110  kw.  for  lights. 
All  lighting  is  indirect,  and  some  very  interesting 
eff'ects  are  being  obtained.  Under  the  electrical  work 
comes  the  intercommunicating  telephone  system,,  buz- 
zers, announcement  panels,  stage  and  house  dimmers, 
speaking  tubes,  and  lire  alarm  system.  Electrical  work 
is  being-  installed  by  Mundy,  Rowland  Company,  Van- 
couver, B.C. 

Personnel 

The  architect  for  the  theatre  is  Mr.  B.  Marcus  Pri- 
teca,  A.R.C.A.,  Seattle,  Wash.  Mechanical,  sanitary, 
and  electrical  work  was  designed  by  Erwin  L.  Weber, 
consulting  domestic  engineer,  Seattle,  Wash.  Con- 
struction is  under  the  supervision  of  J.  E.  Gilbert,  chief 
superintendent  of  construction,  and  the  writer,  resident 
superintendent.  General  contractors  for  the  construc- 
tion are  Messrs.  Skene  &  Christie,  Vancouver,  B.C. ; 
R.  T.  Garrow,  engineer,  and  R.  .'^harpe,  superintendent. 


A   Definite  Scheme  of   Road  Organization 

Essential  for  Success — Author  Considers  Commission  Desirable — Sep- 
arate  Departments,    Each   with   Engineer   Head,  if  Work  is  Large 

 ■   By  George  S.  Henry.  M.L.A.*   

ORGANIZATION  is  an  essential  in  the  success- 
ful carrying  out  of  any  large  undertaking,  and 
efficient  organization  in  road  work  produces 
results  just  as  surely  as  in  railroad  work  or 
commercial  enterprises.  Before  we  outline  the  organ- 
ization which  we  consider  suitable  for  road  work  wc 
would  like  to  interject  that,  much  as  we  admire  good 
organization,  we  are  of  the  opinion  that  men  of  the 
I)roper  type  for  the  work  they  are  undertaking  are  more 
essential  than  organization.  Good  men,  men  who  know 


*  Member  of  Toronto  and  Vork  Highway  Commission,  before  Canadian 
and  International  Good  Koails  Congress. 


their  work,  although  weak  in  organization  but  anxious 
to  build  roads,  will  accomplish  better  results  than  in- 
experienced, unambitious  men,  no  matter  how  thor- 
ough their  organization.  C)ur  conclusion,  therefore,  is, 
that  in  the  organization  which  we  will  outline,  good 
men  must  fill  the  positions  to  secin-c  any  real  'benefit 
from  the  organization. 

We  can  readily  see  that  it  might  be  ver}^  difficult  to 
outline  an  organization  that  would  fit  the  conditions  as 
found  in  different  communities.  We  have,  therefore, 
drafted  a  scheme  of  organization  that  to  our  mind  ap- 
peals more  particularly  to  the  conditions  applving-  in 
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tlu-  IVoviiioc  of  t>iuarii);  aiul.  shiniUl  our  silunu'  ap 
|»oar  Ui  have  lucrit,  wo  liavt-  iii>  doubt  that  it  can  i  cadiK 
'  i   id C'!,  !!  to  llu'  conditions  prc'\  ailiui4  clscwhcii'. 

Getting  Public  Opinion  Influenced 
Althouvili  ui-  deal  witli  li-j^ishitiou  lirst.  it  is  readily 
un<lcrstu(Kl  that  tluMo  niust  ho  a  demand  from  t'.ie  eoni- 
niunitv  fi>r  tlie  le.yislalion  l)efore  the  hesi  results  will 
ho  i)htainc(l.  I'roparatory  to  legislation,  public  dis- 
oussj«>n  tlirouijiioiit  tlie  eoununuity  will  eniphasi/.e  the 
advantages  accruini^  from  the  construction  of  ^ood 
r«  adx.  The  ex))ressions  of  oiiiuiou  at  such  meetings 
will  indicate  ti)  tiie  lei^islature  public  fecliui^s,  and  be  a 
;,;uulc  as  to  how  far  in  adv  ance  nl  |)ublic  opinion  le,^is- 
lalioti  can  he  introduced  that  w  ill  K  ad  liic  comniuuity 
to  >u|>piirt  the  movement  rather  than  be  aula^ouistic. 

It  is  advisable  that  le.uislaliou  >liould  be  uuifoim 
Mver  larye  areas,  so  that  theie  will  not  be  the  possi- 
l)ilitv  of  sectional  jealousies  and  insinuations  that  cer- 
tain areas  are  favored  in  the  le^islatit)n.  The  lirst 
essential  in  a  road  oruianization  is  an  attitude  of  mind 
of  the  coniniunitv  which  indicates  their  belief  that  the 
laws  thev  are  ojieratiui^  under  are  equitable,  and  that 
thev  distribute  fairlv  tiie  reasonable  costs  of  the  under- 
takiiii^. 

I  laving;  secured  lei^islatiou  that  provides  the  ma- 
cliinerv  for  the  construction  of  the  roads  and  the  as- 
sessin;,;'  of  costs,  we  come  to  the  more  direct  fpiestiun 
of  road  or<4anization. 

A  Commission  Desirable 

The  lei;islati(;n  beiui;  proxided,  we  are  of  the  opin- 
ion that  the  detail  work  should  be  under  a  commis- 
sion, answerin.ii;  directly  to  the  minister  in  charge  of 
the  Department  of  Highways.  This  highways  com- 
mission might  be  charged  with  the  oversight  of  all  the 
highway  schemes  within  the  province  to  which  the 
province  contributes,  and  might  act  in  an  advisory- 
capacity  to  smaller  schemes.  Their  first  duty  would 
be  to  gather  and  assimilate  information  in  reference  to 
the  various  types  of  i)avement  now  being  used.  Hav- 
ing acquired  the  information,  they  should  then  arrange 
such  information  as  to  be  available  for  those  road 
builders  without  the  opportunity  and  experience  neces- 
sary to  digest  such  information.  They  could  direct 
and  advise  the  road  builders  in  the  smaller  centres,  and 
eliminate  manv  of  the  expensive  experiments  in  road- 
l)uilding  which  have  and  are  now  ibeing  carried  out  in 
too  many  localities.  This  commission  could  provide 
for  the  inspection  of  the  provincial-aided  work  during 
construction  and  at  completion,  and  undertake  the  road 
routine  work  of  the  department. 

If  provincial  highways  become  a  ]jart  of  the  good 
roads  problem  within  any  province,  this  commission, 
reporting  to  the  minister,  should  be  given  charge  of 
the  location,  construction,  and  maintenance  of  these 
provincial  roads.  Such  a  commission,  composed  of 
men  familiar  with  large  construction  undertakings, 
would  be  in  a  position  to  consider  not  only  the  engi- 
neering features  of  the  problem,  hut  the  commercial 
^nd  economic  advantages.  .Such  a  commission  would, 
of  course,  be  provided  with  a  suitable  stal¥  of  engi- 
neers, inspectors,  and  auditors. 

County  Organizations 
In  Ontario  the  chief  organization  for  good  roacl  c(jn- 
struction  work  so  far  has  been  the  county,  although  at 
the  present  time  a  number  of  suburban  areas  are  in 
contemplation  which  include  urban  and  rural  com- 
munities. 

Again,  we  favor  the  commission  idea,  a  commissicjn 
answerable  to  the  citv  and  county  councils  which  ap- 


point them.  W  e  fa\dr  a  small  commision  of  not  more 
than  li\c  nienvbers,  and  preferably  men  who  have  had 
niunici])al  ex])erience,  familiar  with  the  deliberate 
methods  obtaining  in  municipal  organizations.  This 
commission  should  be  ai:)i)ointed  for  a  term  of  years, 
i;o(i(l  conduct  always  being  presupposed,  for  in  tliis 
vvav  alone  can  a  dehnile  policy  be  laid  down  and  main- 
tained, unless  the  officials,  rather  than  the  commission, 
become  the  dominant  force.  Commissioners  appointed 
for  a  term  ol  vears  will  make  a  special  study  of  the 
problem  they  are  handling,  and  their  experience  ob- 
tained year  by  year  makes  tor  elficient  work  and  organ- 
ization. It  is  true  that  in  a  number  of  our  counties 
good  roads  committees  are  appointed  annually  from 
among  t!ic  re])reseiitatives  in  the  county  councils,  but 
the  e\  er-changing  ])ersonnel  of  the  county  councillors 
and  the  annual  apixal  of  the  county  councillors  for  re- 
election tend  toward  a  very  unsettled  policy  in  con- 
nection with  the  road  work,  for  it  has  been  found  im- 
possible to  satisfy  every  area  of  the  county  in  any  one 
vear. 

Organization  of  a  County  Commission 

The  commission  having  been  formed  and  given  con- 
trol of  the  Construction  and  maintenance  of  the  roads, 
the  ])ro\'iding  of  the  money  still  remaining  in  the  hands 
of  the  legislative  body,  whether  legislature,  county 
council,  or  city  council,  the  commission  must  proceed 
to  organize  its  dei^artments.  • 

A  secretary  should  he  secured  to  receive  the  com- 
munications, rect)r(l  the  minutes  of  the  meetings,  and 
forward  such  communications  as  the  commision  may 
direct.  Where  possible  he  should  not  hold  any  other 
position  under  the  commission  than  that  of  secretary, 
although  it  may  be  necessary  to  secure  a  man  at  small 
salary  who  has  another  occupation.  You  will  readily 
see  the  necessity  of  securing  a  secretary  independent  of 
the  other  officials.  It  is  through  this  official  that  the 
'board  must  receive  written  communications  from  out- 
side bodies  wishing  to  do  business  with  the  board,  and 
it  is  sometimes  necessary  that  these  communications 
come  directly  to  the  board  without  permitting  the  in- 
terference of  any  other  official.  He  should  also  certify 
that  all  accounts  have  been  properly  passed  by  the 
board  and  verified  by  the  proper  official. 

Treasurer  Can  Help  Prepare  Cost  Data 

A  treasurer  should  be  appointed  and  bonded,  whose 
duty  it  will  be  to  collect  the  money  authorized  for  ex- 
l^enditure  and  make  all  disbursements  authorized  by 
the  board.  The  head  of  the  treasury  department  should 
have  a  knowledge  of  bookkeeping  and  cost-keeping. 
It  is  essential  that  at  the  completion  of  the  season's 
work  a  statement  sltould  be  prepared  showing  the 
exact  cost  of  each  item  of  constructed  work  and  tabu- 
lated with  reference  to  roads,  bridges,  culverts,  etc.  A 
treasurer  with  a  proper  knowledge  of  bookkeeping  can 
so  work  with  the  engineering  department  as  to  make 
the  preparation  of  such  a  statement  inexpensive  and 
yet  very  informing. 

An  auditor  should  be  appt)inted  to  check  the  trea- 
surer's payments  and  vouchers  and  see  that  the  same 
are  properly  authorized  by  the  board,  and  the  ideal 
auditor  would  be  a  man  who  could  report  directly  to 
the  board  ui)on  the  methods  adopted  by  the  secretary 
and  treasurer  for  the  keeping  of  proper  records,  and,  in 
addition,  upon  the  purchases  and  costs  as  shown  by 
the  accounts  from  the  engineering  department. 

The  selection  of  a  chief  engineer  is  perhaps  one  of 
the  most  important  ai)i)ointments  which  such  a  com- 
mission would  have  to  undertake.  The  engineer,  act- 
ing under  the  direction  of  the  commission,  should  be 
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lield  responsible  for  tlie  desio'ii,  construction,  and  main- 
tenance of  every  road  or  structure  of  whicli  the  com- 
mission has  charge,  together  with  control  of  all  their 
employees,  excepting  tht)se  already  mentioned. 

If  the  work  is  large  enough,  the  chief  engineer  may 
be  able  to  form  separate  deijartments,  with  experienced 
men  as  heads  of  each  department;  but,  as  a  rule,  the 
work  is  not  of  that  character,  and  it  is  in  this  situation 
that  the  larger  i)r(i\incial  commission  can  give  exi)ert 
service  to  the  road-lniilder  who  is  not  expert  in  the 
three  de])artments  which  have  been  mentioned. 

Designing,  Constructing  and  Maintenance  Engineers 

Taking  it  for  granted,  h(»wever,  that  the  work  is 
large,  and  a  designing  engineer  can  be  employed  who 
can  take  charge  of  tlie  office  work  and  the  design  of 
bridges,  roads,  cuh'crts,  etc.,  it  will  'be  found  that  such 
a  man  will  be  best  employed  giving  his  full  time  to 
office  work.  The  designs  thus  ])repared  under  the 
direction  of  the  chief  engineer  will  then  be  turned  over 
to  the  constructing  engineer. 

The  constructing  engineer  should,  under  the  chief 
engineer,  ha\-e  full  control  of  all  construction  work, 
whether  done  by  day  labor  or  under  contract.  Experi- 
ence has  shown  that  a  proper  combination  of  day  labor 
work  and  contracting  will  give  the  best  results.  The 
dav  labor  gangs,  under  the  constructing  engineer,  act 
as  a  brake  on  excessive  profits  by  contractors,  and  the 
contractors  constructing  similar  works  are  a  splendid 
ciieck  on  excessive  costs  bv  day  labor,  and  it  is  in  this 
connection  that  an  efficient  treasurer  can  show  up  con- 
cisely the  costs  under  both  methods.  The  number  of 
gangs  employed  will  depend  u])on  the  amount  of  work 
undertaken,  but  it  will  usually  'be  found  that  an  ex- 
perienced foreman  can  do  efficient  work  with  gangs  of 
from  twelve  to  eig^hteen  rrien. 

The  maintenace  engineer  should  have  charge  of  all 
roads  and  structures  as  soon  as  the  construction  de- 
I)artment  is  relieved  of  them  by  the  chief  engineer.  As 
a  rule,  the  construction  department  should  not  be  re- 
lieved from  the  responsibility  of  new  work  for  at  least 
six  months  after  completion.  If  immediately  upon 
completion  a  de|)artment  is  relieved  of  responsibilitv, 
it  will  be  found  that  certain  essential  details  will  be 
consistently  skipped. 

Patrol  System  Most  Effective 

Maintenance  work  is  not  so  spectacular,  nor  does  it 
api)eal  so  effectively  to  the  community  as  construction 
work,  and  it  is  therefore  frequently  overlooked;  but  it 
is  nevertheless  one  of  the  most  important  departments 
of  road  work. 

The  i)atrol  system  under  a  maintenance  engineer  is, 
without  doubt,  the  most  efficient  and  finally  the  most 
inexpensive  method  that  can  be  adopted.  The  length 
of  the  patrol  will  vary  with  local  conditions,  and  the  ex- 
I)enditure  per  mile  will  depend  upon  construction  costs 
and  traffic  carried.  One  of  our  most  efficient  patrol 
gangs  handles  some  thirty  miles  of  road,  but  they  live 
at  the  intersection  of  two  main  highways,  and  are  pro- 
vided with  a  light  motor  truck,  so  that  the  extreme  end 
of  their  beat  is  only  some  twenty  minutes  from  their 
homes.  By  making-  the  beats  large  and  working  two 
or  three  men  tog-ether,  it  found  that  the  men  take 
greater  interest  in  the  work,  and  thereby  accomplish 
more  in  a  given  time.  One  man  working-  alone  .soon 
develops  a  very  slow  gait,  and  is  without  incentive  to 
quicken  his  work.  Where  conditions  are  not  suited  to 
such  a  large  organization,  two  men  working  in  the 
centre  of  a  seven-mile  beat,  with  one  horse  and  a 


wagon,  can  patrol  the  section,  and,  in  addition,  do  a 
certain  ifmount  of  construction  work. 

W  here  it  is  not  possible  to  have  three  engineers,  one 
for  each  of  the  departments  mentioned,  it  will  be  neces- 
sary for  the  chief  engineer  to  take  charge  of  each  de- 
partment, having  where  possible  a  superintendent 
who  can  carefully  inspect  the  field  work,  and,  where 
necessary,  give  directions  to  the  foremen. 

Suitable  Foremen  Hard  to  Obtain 

.  Because  road  work  is  new  in  Canada  foremen  suit- 
able for  rural,  or  even  interurban,  road  work  work  are 
difficult  to  secure.  W'e  have  a  large  body  of  men 
trained  for  work  in  cities  where  there  is  every  con- 
venience of  tools,  machinery,  and  special  equipment, 
but  a  foreman  for  road  work  such  as  we  are  interested 
in  should  be  of  a  different  type.  He  should  be  not 
onlv  al)le  to  handle  men  and  do  ordinary  road  build- 
ing, but  in  addition  should  be  able  to  make  use  of 
every  natural  condition  that  surrounds  his  work.  A 
cross  between  the  "buck  beaver"  of  the  lumber  camp 
and  the  "walking  boss"  of  the  railroad  gang. 

Commence  the  work  with  few  outfits  and  train 
vour  men,  and  the  next  year  you  will  be  able  to  double 
your  gangs  by  using  these  trained  men.  If  there  is 
much  concrete  work,  organize  a  special  crew  for  this 
work,  making  sure  you  have  one  man  who  can  build 
and  place  forms. 

Results  of  This  Organization 

The  organization  outlined  may  not  be  ideal,  but  it 
lends  itself  most  readily  to  ordinary  conditions,  and 
will  make  for  efficiency  in  construction  and  manage- 
ment with  even  the  most  ordinary  engineers  or  road 
superintendents;  and,  while  it  is  quite  clear  that  good 
roads  have  been  built  cheaply  with  an  organization 
much  simpler  than  the  one  outlined,  it  is  also  evident 
that  their  work  has  been  in  the  nature  of  costly  ex- 
periments, and  the  good  roads  movement  has  suffered 
accordingly. 

I  am  persuaded  that  the  organization  outlined  will 
lead  to:  1.  Continuity  of  plan.  2.  I^ermanency  of  or- 
ganization. 3.  Elimination  of  friction.  4.  Efficient, 
cheap  construction.  5.  Constant  and  systematic  main- 
tenance. 6.  The  minimum  of  overhead  expense.  7. 
A  community  satisfied  that  good  roads  are  a  perman- 
ent investment,  not  an  expense. 

Railway  Commission's  Report 

Experts  Not  Unanimous— Nationalization  of 
Canadian  Railways  Recommended 
in  Majority  Report 

Ti  riC  Royal  Commission  a]ipointed  by  the  govern- 
ment to  report  on  the  general  problem  of  trans- 
portation in  Canada  has  just  made  public  its 
findings  and  recoinmendations.  Iliis  commis- 
sion, which  is  composed  of  Sir  Henry  Drayton,  Chief 
Commissioner  of  the  Canadian  Board  of  Railway 
Commissioners,  W.  M.  Acworth,  of  England,  a  well- 
known  authority  on  railway  rates  and  economics,  and 
A.  H.  .Smith,  president  of  the  New  York  Central  Lines, 
was  not  unanimous  in  its  findings.  The  majority  re- 
port, i)re])ared  by  the  first  two  named  members  of  the 
commission,  covering  90  pages  of  closely  ]jrinted  mat- 
ter, suggests  a  comprehensive  plan  for  the  solution  of 
the  Dominion's  difficult  railway  jjroblem.  Mr.  Smith 
does  not  concur  in  the  judgment  of  his  fellow-commis- 
sioners, and  has  prepared  a  minority  report  setting 
forth  his  grounds  of  dissent. 

The  majority  re])ort,  in  brief,  recommends  the  im- 
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mediate  nationalizatiun  oi  the  (.iiaiul  I'nuik,  llraiul 
Trunk  Pacific  and  Canadian  Northern,  with  llu-  Na- 
tional Transcontinental  and  Intei-coUmial,  into  one 
great  jnibliclv-owned  system  operated  by  an  independ- 
ent board  of  five  commissioners  on  a  strictly  business 
and  economic  basis  free  from  the  danger  of  all  politic- 
al interference.  The  Canadian  Pacific  is  to  be  main- 
tained as  a  private  enterprise  comi)eting  with  the  pub- 
licly-owned system,  but  both  under  the  control,  as  to 
rates,  of  the  Dominion  Railway  Board,  both  operated 
by  expert  railway  men,  both  serving  their  own  econ- 
omic territories,  competing  with  each  other  l)ut  each 
serving  the  people  who  ctuUributod  nearly  all  the  finan- 
cial assistance  which  built  them. 

The  report  includes  details  of  the  organization  of 
the  managing  commission  and  the  requirements  to 
eliminate  political  interference  so  that  the  proposed 
new  national  system  may  be  operated  on  a  strictly 
commercial  basis  and  be  placed,  within  a  comparatively 
short  period  of  time,  upon  a  satisfactory  financial  basis. 

The  American  railroad  expert,  Mr.  Smith,  .is  op- 
posed to  government  ownership  and  operation,  believ- 
ing that  the  best  results  can  be  achieved  by  continu- 
ing private  enterprise,  with  the  re-organization  and 
the  better  co-ordination  of  the  work  of  the  Grand 
I'rimk  Pacific,  the  Grand  Trunk,  National  IVanscon- 
tinciital  and  Canadian  Northern. 

He  recommends  in  brief,  the  taking  over  of  the 
Grand  Trunk  Pacific  with  its  branch  lines  in  the 
West  by  the  Canadian  Northern,  leaving  the  latter 
comjiany  free  to  operate  in  the  western  part  of  Can- 
ada, while  the  Grand  Trunk  should  lease  the  eastern 
lines  of  the  Canadian  Northern  from  North  Bay  east, 
and  confine  its  operations  to  eastern  Canada.  With 
regard  to  the  Intercolonial  and  National  Transcon- 
tinental, he  believes  that  they  should  be  left  as  at 
present,  as  a  continuous  system  from  seaboard  to  the 
grain-distributing  centres. 

The  Commissioners  agree  that  the  Canadian  Pa- 
cific is  now  giving  good  service  and  should  not  be  in- 
terfered with.  The  Commissioners  also  agree  that  pre- 
sent conditions  are  economically  bad,  that  there  is 
wasteful  duplication  of  lines,  lack  of  co-ordinated  trans- 
l)ortation  economy,  and  heavy  deficits  to  be  met  on 
behalf  of  the  railways  by  the  people  of  Canada  for 
years  to  come,  unless  some  scheme  of  radical  reor- 
ganization is  promptly  carried  out. 


Successful  Engineering  Graduates  at  McGill 

The  following  are  successful  candidates  for  the  de- 
gree of  bachelor  of  science,  announced  by  McGill  Uni- 
versity : 

Civil  Engineering  (in  order  of  meritj  —  Boast, 
Chester  Winfield,  Richmond,  P.Q. ;  Gardner,  William 
McGregor,  Montreal ;  Poe,  Alexander  Spence,  Mont- 
real;  Hooper,  Benjamin  Reagh,  Charlottetown,  P.E.I. ; 
Aggiman,  Jacques,  Constantinople,  Turkey;  Heartz, 
Richard  Edgar,  Marshfield,  P.E.I. ;  McCulloch,  Orval 
lames.  Ottawa;  Mackenzie,  William  Langlands,  Otta- 
wa: Turnbull,  Lawrence  Russell,  Dockton,  D.C.,  U.S. 
A.;  Trudeau,  Alphonse,  Montreal;  Carroll,  George 
Francis,  Montreal. 

Unranked  Cin  alphabetical  order j — Alberta,  .\lbcrt 
Miller.  Jamaica,  B.W.I. ;  Milne,  Arthur  Hartley,  Mont- 
real West ;  Wicenden,  Henri  Roibert,  Bethel,  Conn. 

Unranked,  on  military  service  fin  alphabetical  or- 
der)— Eraser,  William  Lawrence,  New  Glasgow,  N.S. ; 
Peace,  William  J.  Bartonville,  Ont. ;  Richardson,  Sam- 
uel Sparling.  Notre  Dame  de  Grace ;  Scott,  George  i\T., 
Westmount. 


;\u\-liaiiir;il  iMigincering  (in  order  of  merit) — Wel- 
doii,  Richard  Laurence,  \\'inni])eg;  Ros.s-Ross,  Donald 
Ronald  dc  Courcy,  Lanca.ster,  Ont.;  Murphy,  Albert 
Edward,  Arnprior,  Out.;  i-aPrairic,  Charles  Leonard 
Richard,  Montreal. 

Unranked — Cliisholin,  Arthnr,  Harold,  Ottawa. 

Unranked  (on  military  service  ) — Clark,  Allan  Lind- 
say, Victoria,  P>.C. ;  Derrer,  Louis  Plenry,  Sault  Sle. 
Marie,  Ont. 

Degree  of  Bachelor  of  Architecture — Labelle,  Plenri 
i^icottc,  Wesl mount. 

Prizes  and  Honors  in  Science 

1  lonors  in  the  graduating  class  of  the  faculty  of 
api)lied  science,  presentation  of  medals,  certificates, 
and  prizes  are  as  follows  (names  in  alphabetical  or- 
der)— Aggiman,  Jasques,  (ireenshields'  prize  for  sum- 
mer essay,  honors  in  theory  of  structures;  Boast,  Ches- 
ter Winfield,  British  Association  medal,  honors  in  geo- 
desy, hydraulics,  strength  of  materials,  and  theory  of 
structures;  I'lough,  Roy  Brainerd,  prize  for  summer 
essay,  second  i)rize  for  paper  read  before  the  under- 
graduates' society  for  applied  science ;  Kert,  David, 
P)ritish  Association  medal,  honors  in  inorganic  quanti- 
tative analysis  and  ph3sical  chemistry;  Poe,  Alexan- 
der Silence,  honors  in  theory  of  structures ;  Ross-Ross, 
Donald  Ronald  de  Courcy,  Crosby  Steam  Gauge  and 
Valve  Company's  prize  for  summer  essay,  first  prize 
for  paper  read  before  the  Undergraduates'  Society  of 
Applied  Science;  Weldon,  Richard  Lawrence,  British 
Association  medal,  honors  in  mechanics  of  machines, 
works  organization,  and  manufacturing  plant  design. 


Montreal's  New  Building  By-laws  Overdue 

The  long-overdue  new  code  of  building  by-laws  of 
Montreal  was  the  subject  of  representations  to  the 
Board  of  Control  by  members  of  the  Builders'  Ex- 
change. Canadian  Society  i)f  Civil  Engineers,  and  Pro- 
vince of  Quebec  Association  of  Architects.  These  gen- 
tlemen interviewed  the  Board  of  Control  on  May  4. 
Mr.  Hugh  Vallance,  president  of  the  Architects'  Asso- 
ciation, introduced  the  deputation,  the  speakers  being 
Mr.  Walter  J.  Francis,  of  the  C.S.C.E. ;  Mr.  J.  P.  Ang- 
lin,  i)resident  of  the  Builders'  Exchange;  Mr.  Joseph 
Venue,  past  president  of  the  Architects'  Association, 
and  Mr.  M.  Beullac,  of  the  Builders'  Exchange,  who 
represented  the  steel  interests. 

The  new  code,  it  appeared  from  the  statements,  was 
ordered  to  be  drafted  seven  years  ago;  the  matter  was 
handed  over  to  a  committee  of  the  various  bodies  inter- 
ested, and  in  turn  the  drawing  up  of  a  draft  was  en- 
trusted to  Mr.  Francis  and  Mr.  Venue.  The  report  was 
finished  in  1913,  and  since  then  the  matter  has  been  in 
the  hands  of  the  city.  The  code  has  been  referred  to 
the  law  and  other  departments,  but  has  not  been 
adopted  by  the  Council.  The  deputation  were  anxious 
that  the  code,  which  is  a  great  improvement  on  the  one 
now  existing,  should  be  put  into  operation  without  fur- 
ther delay.  This  was  in  the  interests  of  fire  protection 
and  the  general  well-being  of  the  building  trade. 

Mr.  Laurendeau,  the  city  attorne}',  stated  that  one 
reason  for  the  delay  was  the  new  plumbing  and  heat- 
ing by-laws,  which  have  yet  to  be  adopted.  The  feel- 
ing of  the  Builders'  Exchange  is  that,  if  necessary, 
these  by-laws  should  be  made  into  a  separate  code,  so 
that  the  other  building  by-laws  can  be  adopted. 

Mayor  Martin  suggested  that  the  civic  committee 
which  had  the  matter  in  hand  was  responsible  for  the 
want  of  action,  and  promised  to  bring  the  question  be- 
fore the  Council  with  a  view  to  meeting  the  wishes  of 
the  deputation. 
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Timber  Decay  and  Its  Growing  Importance 
to  the  Engineer  and  Architect 

 ~~~  By  C.  J.  Humphrey*  ~~  


TO  the  structural  engineer  and  architect  the  sub- 
ject of  timber  decay  is  becoming  of  ever-in- 
creasing importance,  due  largely  to  the  fact  that 
the  timbers  which  have  entered  into  the  con- 
struction of  many  important  buildings  during  the  past 
decade  or  two  have  failed  to  give  the  service  expected 
of  them. 

It  is  a  matter  of  common  knowledge  that  this  un- 
satisfactory record  of  service  is  primarily  the  result 
of  using  timber  inferior  in  its  resistance  to  decay ; 
however,  there  also  enter  into  the  question  in  certain 
instances,  very  obvious  errorls  in  design  and  construc- 
tion. In  the  earlier  days,  when  a  larger  percentage 
of  high  grade  structural  timbers  was  available,  de- 
linquencies in  construction  did  not  result  so  disastr- 
ously and,  hence,  attracted  much  less  attention  from 
members  of  the  engineering  profession. 

What  Causes  Decay? 

Before  entering  the  discussion  further  it  may  be 
well  to  outline  to  you  briefly  the  causes  of  decay  and 
the  environmental  factors  which  promote  it.  Decay  is 
due  almost  entirely  to  the  growth  of  wood-destroy- 
ing fungi  within  the  tissues  of  the  wood.  There  are 
many  hundreds  of  different  fungi  which  disintegrate 
wood  in  the  forest,  but  the  greater  part  of  the  econ- 
omic losses  in  structural  timber  is  referable  to  a  com- 
paratively few  species. 

These  fungi  are  plants  just  as  much  as  are  trees 
and  herbs.  They  differ  merely  in  their  form,  lack  of 
green  coloring  matter  and  methods  of  nutrition.  While 
green  plants  absorb  their  food  supplies  from  the  soil 
through  their  roots,  fungi  derive  their  nutriment  from 
the  substance  of  the  wood. 

In  the  life-cycle  of  a  wood-destroying  fungus  there 
are  two  distinct  stages:  (1)  The  vegetative  stage,  con- 
sisting of  thread-like,  usually  much  branched,  fila- 
ments, termed  mycelium  ;  (2)  the  fruiting  stage,  which 
is  nothing  more  than  a  compact  mass  of  mycelium 
which  takes  on  a  definite  form  on  the  surface  of  the 
decaying  timbers  and  serves  for  the  production  of 
spores  and,  hence,  the  propagation  of  the  species. 

Usually  mycelium  is  confined  within  the  wood  sub- 
stance, the  fine  cottbn-like  filaments  ramifying  through- 
out the  tissues  and  filling  the  pores  of  the  wood  and 
the  cells  of  the  pith  rays,  as  well  as  boring  through 
the  walls  of  the  wood  elements.  It  can  roughly  be 
compared  to  the  root  system  of  ordinary  plants  for 
its  function  is  the  same,  namely,  that  of  an  absorbing 
system. 

Conditions  Essential  to  Mycelian  Growth 

In  addition  to  available  food  supplies  derived  from 
the  wood  constituents  through  organic  action,  fungi 
require  certain  essential  conditions  for  their  develop- 
ment. These  are:  1,  sufficient  moisture;  2,  at  least  a 
small  amount  of  air  within  the  wood  ;  and  3,  a  suit- 
able temperature. 

A  suitable  amount  of  moisture  is,  without  doubt, 
the  most  important  factor  in  decay.    The  different 
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wood-destroying  fungi  appear  to  have  their  own  i^ar- 
ticular  minimum  necessary  to  fulfil  growth  require- 
ments. Certain  ones  classified  as  "dry  rot"  organisms 
seem  to  get  along  on  a  comparatively  small  amount, 
while  others  thrive  only  in  highly  humid  surround- 
ings. In  the  case  of  "dry  rot"  fungi  it  appears  to  be 
more  a  question  of  the  ability  of  the  organism  to 
tolerate  dry  conditions,  or  to  produce  their  own  moist- 
ure from  the  wood  than  any  essential  need  for  such 
conditions,  for  observations  and  laboratory  tests  de- 
monstrate that  an  increase  in  the  moisture  under  such 
circumstances  leads  to  more  rapid  decay. 

The  need  for  at  least  a  certain  minimum  of  water 
is  well  shown  under  practical  conditions.  The  points 
of  failure  in  ordinary  dry  buildings  are  the  points  at 
which  a  little  extra  water  is  brought  to,  or  held  with- 
in, the  timbers ;  for  example,  the  ends  of  joists  or 
girders  set  in  brick  or  concrete  walls,  outer  window 
casings,  wood  surrounding  water  pipes  which  may 
sweat  or  occasionally  burst,  porch  floors  and  ceilings 
and  other  exposed  trimmings  where  atmospheric 
moisture  may  collect  at  the  joints,  qnd  last  and  often 
most  important,  basement  timbers,  either  in  contact 
with  or  close  to  moist  soil. 

Most  people  are  familiar  with  the  way  in  which 
posts  and  telephone  poles  rot  at  or  near  the  ground 
line.  Below  the  ground  line  the  sapwood  completely 
decays,  while  above  the  ground  line  a  thin  shell  of 
dry  hard  outer  wood  remains,  with  the  decay  running, 
up  beneath  it.  This  is  entirely  a  result  of  moisture 
conditions.  The  same  phenomenon  often  occurs  in 
water  tank  staves  where  the  outer  face  is  too  dry 
and  the  inner  face  too  wet  to  decay,  while  an  inter- 
mediate zone  may  completely  disintegrate. 

Air  Absolutely  Necessary 

A  certain  amount  of  air  within  the  wood  is  abso- 
lutely necessary  for  decay.  The  organisms  need  it 
for  their  growth.  In  saturated  wood,  the  air  is,  for 
the  most  part,  displaced  by  water  and  fungus  growth 
is  impossible. 

The  A'ery  widespread  idea  that  decay  is  due  to 
alternate  wet  and  dry  conditions  has  developed  through 
observation  of  the  way  timbers  behave  when  ex- 
posed to  the  elements.  Take,  for  instance,  a  rail- 
way tic  partly  embedded  in  soil.  During  a  dry  sea- 
son it  may  dry  out  to  such  an  extent  that  decay  is 
very  slow,  then  come  the  rains,  and  if  only  sufficient 
water  falls  to  put  the  tie  in  a  good  moistm-e  condi- 
tion it  begins  to  rot  rapidly  again,  and  will  continue 
to  do  so  as  long  as  the  moisture  and  temperature  arc 
favorable,  if,  on  the  other  hand,  there  is  a  long-con- 
tinued rainy  period,  the  tie  may  soon  liecome  saturated 
and  decay  will  stop  again  and  remain  practically  at 
a  standstill  until  the  stick  dries  out  sufficiently  to  ad- 
mit the  necessary  amount  of  air.  Thus,  in  the  altcrna- 
linn  of  wet  and  dry  conditions,  one  gets  at  some  points 
intermediate  between  the  dry  and  wet  ranges  a  con- 
dition at  which  decay  is  at  its  maximum.  If  the  tim- 
ber were  maintained  at  this  optimum  ])oint,  decay  of 
liie  stick  would  be  at  its  g^xatest  and  the  alternating 
wet  and  (Ir\-  conditions  would  be  unfavorable.    It  is 
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i»nly  under  riuctiiatiiiu  natural  lomlitions  tliat  altonia- 
tioii  bfCDUK's  of  aclvantaj^c. 

The  third  essential  CKmlititm  I'nr  ra|)i(l  funj^ous 
growth  is  a  suitable  teniperaturo.  I'oi  llu'  majority  of 
species  the  most  favorable  tniiperaluro  lii-s  botwoen 
75  and  S5  dej^rees  l'"alir. 

I'he  fact  that  all  the  species  of  fiini^i  curuniiii; 
naturally  in  a  j;i\en  locality  can  withstand  tlu-  most 
severe  winter  weather  shows  their  cxtrcim'  liardincss 
to  low  temperatures.  While  fjrowlli  may  be  almost 
contpletely  suspended  under  these  circumstances,  the 
organisms  will  normally  recover  their  growth  capacity 
stHMi  after  beinij  ])laced  under  more  favorable  condi- 
tions. 

.\s  a  rule,  li.uht  exerts  a  retarding  clVcct  on  mycelial 
growth,  '["his  may  amount  to  as  much  as  an  IS  i)cr 
cent,  reduction. 

Vitality  of  MyceHum 

Mycelium  in  wood  is  often  \cry  lon^-lixcd  in  lim- 
ber dried  in  the  air  at  moderate  temperatures.  Once 
it  gets  well  distributed  throughout  the  wood,  it  is 
thmbtful,  in  very  many  cases,  whether  the  wood  can 
again  become  free  of  infection  as  a  result  of  natural 
atmosi)heric  conditions.  One  case  on  record  shows 
that  a  stick  infected  with  one  of  our  common  species 
contained  very  vigorous  mycelium  after  having  been 
kept  in  a  warm  dry  room  for  four  years. 

Fruiting-Bodies 

The  second  stage  in  the  life-cycle  of  a  vvood-des- 
tnn'ing  fungus  consists  in  l)rackets  or  shelves,  "toad- 
stools," or  often  only  compact  incrustations  which  ap- 
I)ear  on  the  surface  of  the  timber  after  decay  has  be- 
come well  started.  Their  function  is  to  produce  spores, 
which  are  comparable  to  the  seeds  of  ordinary  green 
plants.  Being  very  minute  (finer  than  flour)  these 
spores  are  readily  carried  about  by  air  currents  and 
lodging  on  the  surface  of  moist  timber,  at  a  favor- 
able temperature,  germinate  to  j^roduce  new  infections. 

.\  large  i)art  of  the  infection  of  timbers  in  the 
open  occurs  through  the  agency  of  these  spores,  but 
in  buildings,  where  fruit-bodies  are  less  likely  to  de- 
velop, they  play  a  less  important  role. 

Decay  in  Building  Timbers 

iia\nig  n<nv  briefly  reviewed  the  conditions  whicli 
favor  the  development  of  rot-jjroducing  fungi,  I  will 
cite  a  few  specific  instances  of  the  more  serious  fungus 
outbreaks  which  have  come  to  my  personal  attention. 
.\II  of  the.se  cases  could  readily  have  been  prevented 
had  the  men  in  charge  of  the  design  and  construc- 
tion been  familiar  with  the  fundamental  conditions 
which  invariably  lead  to  rapid  decay. 

The  i>rincipal  sources  of  danger  fall,  roughly,  un- 
der the  six  following  heads : 

(1  )  Placing  non-durable  timber  in  moist,  ill-ven- 
tilated basements  or  enclosures  beneath  the  first  floor, 
or  laying  sills  in  direct  contact  with  the  ground. 

(2)  Embedding  the  girders  and  joists  in  brick 
or  concrete  without  boxing  the  ends. 

(3)  Placing  laminated  flooring  in  unheated  build- 
ings in  a  green  or  wet  condition. 

(4)  Covering  girders,  posts  or  laminated  flooring 
with  plaster  or  similar  coating  before  thoroughly  dried. 

(5)  General  use  of  non-durable  grades  of  timber 
in  a  green  or  only  partially  seasoned  condition. 

(6)  Cse  of  even  dry  timber  of  low  natural  dur- 
ability in  buildings  artificially  humidified  to  a  high 
degree,  as  in  textile  mills. 


.\  further  element  of  danger  lies  in  the  use  of  tim- 
ber infected  during  storage,  or  which  has  become  in- 
fected through  neglect  after  i)urchase  and  delivery. 

Poor  Ventilation  in  Basements 

A  considera1)le  number  of  cases  where  poor  ven- 
tilation beneath  buildings,  principally  warehouses  and 
frame  structures,  has  started  serious  infections  have 
come  to  the  writer's  notice.  One  case  will  suffice  for 
illustration.  This  was  a  wholesale  carpet  and  rug- 
warehouse  in  a  city  on  the  Pacific  Coast.  It  was  a 
one-storey  frame  building  four  and  one-half  years  old, 
with  solid  concrete  foundatjons,  except  for  four  small 
screened  ventilators  in  front  about  5  inches  by  18 
inches  in  size.  The  building  was  set  about  two  feet 
above  the  ground  and  the  air  beneath  the  floor  was 
stagnant  and  very  humid,  especially  at  the  back  end, 
where  the  infection  started.  In  the  course  of  about 
three  years  the  fungus  had  rotted  out  a  portion  of  the 
floor  girders,  joists  and  flooring,  and  had  done  some 
injury  to  stored  rugs.  At  this  time  repairs  were  made 
beneath  the  floor  and  also  a  new  floor  was  laid  on  top 
of  the  old  one.  In  less  than  a  year  the  new  floor  and 
also  the  bottom  of  racks  resting  on  it  w^ere  badly  rot- 
ted, causing  further  injury  to  the  carpet  and  rug  stock. 
In  one  case  the  fungus  passed  through  the  floor,  the 
base  of  a  rack  about  one  inch  of?  the  floor,  and  twelve 
thicknesses  of  heavy  rugs,  eating  large  holes  in  them. 

Embedding  Timbers  in  Brick  or  Concerte 

Cases  where  girders  and  joists  eml^edded  in  brick 
or  concrete  walls  have  rottecl  ofif  in  a  short  period  of 
time  are  not  uncommon.  The  writer  has  investigated 
one  case  on  the  Pacific  Coast  with  considerable  care. 
This  was  an  unheated  mill-constructed  building  used 
as  a  hardware  warehouse.  Heavy  12  by  20  Douglas 
fir  girders,  in  a  green  condition,  had  been  covered 
tightly  with  light  galvanized  iron  at  the  ends  and  then 
embedded  for  about  18  inches,  without  boxing,  in  con- 
crete pillars  at  the  outer  walls.  In  about  four  and 
one-half  years  many  of  the  timbers  were  thoroughly 
rotted  at  the  ends  and  had  to  be  removed.  In  an  ef- 
fort to  control  the  rot,  the  concrete  has  been  chipped 
away  from  the  ends  of  the  girders  to  allow  them  to 
dry.  Borings  taken  in  May,  1916  (after  chipping  away 
the  concrete),  in  two  girders  between  the  depths  of 
4  and  6  inches,  show  the  following  moisture  percent- 
ages :  1  foot  from  end,  19-20  per  cent. :  2  feet  from  end, 
14-16  per  cent.;  5  feet  from  end,  11-13  per  cent. 

It  is  thus  seen  that  the  timbers  were  then  in  an  air- 
dry  condition  at  5  feet  from  the  ends.  Very  little,  if 
any,  rot  has  developed  at  these  points. 

Laminated  Flooring 

There  seems  to  be  some  divergence  of  opinion  re- 
garding the  use  of  laminated  floorings.  In  many  build- 
ings it  has  proven  completely  satisfactory.  In  others 
it  has  given  very  poor  service.  .\11  the  complaints 
investigated  by  the  writer  have  shown  the  trouble  to 
be  due  to  the  use  of  wet  material.  This,  at  best,  dries 
very  slowly  in  an  unheated  l)uilding.  Covering  such 
timber  with  plaster,  or  any  other  heavy  coating,  when 
moist  will  almost  invariably  cause  troulile.  If  diffi- 
culties with  laminated  flooring  are  to  be  avoided,  the 
timbers  will  have  to  be  thoroughl}-  air  seasoned  and 
kept  dry  during  construction. 

Covering  Timbers 

i'his  leads  us  to  a  ccMisideration  (^f  the  adx  isability 
of  covering  materials  in  mill-constructed  buildings.  A 
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number  of  cases  ah-eady  investigated  indicate  clearly 
that  the  practice  should  not  be  recommended  except 
with  extreme  caution,  and  a  close  knowledge  of  the 
condition  of  the  timber  as  it  goes  into  the  building. 
1  will  cite  but  one  case.  This  occurred  in  a  mill-con- 
structed building  in  Chicago.  This  building  was  erect- 
ed about  three  years  ago,  the  construction  being  under 
way  throughout  the  winter,  so  that  the  timbers  were 
subject  to  periodic  wetting  from  rains  and  snow.  Such 
timbers  as  I  have  seen  removed  from  the  building  on 
account  of  decay  were,  for  the  most  part,  of  poor  qual- 
ity, low  density,  mostly  rapid  growth,  very  knotty  and 
often  with  a  large  proportion  of  sapwood.  Of  eight 
girders  and  posts  which  were  identified  for  species, 
seven  proved  to  be  lo])li)lly  pine  and  one  shortleaf. 

Laminated  floors  of  mixed  quality,  usually  sappy 
and  wide-ringed  southern  i)ine,  scant  3  by  6,  were  laid 
throughout  the  building,  with  the  ends  resting  directly 
on  the  girders,  with  about  a  6-inch  bearing.  The  ceil- 
ing, girders  and  posts  were  all  encased  in  plaster  board, 
leaving  a  narrow  air  space  between  the  board  and  tim- 
bers. 

This  combination  of  circumstances — low  quality 
timber,  high  moisture  content,  and  plaster  board  cover- 
ing— caused  the  timber  to  rot  rapidly,  particularly  at 
the  bearings  of  the  laminated  floor  on  the  girders. 

At  the  time  the  writer  inspected  the  building  the 
timbers  had  reached  an  air-dry  condition  for  a  heated 
building  and  the  fugus  was  apparently  dead  except  on 
the  top  (seventh)  floor.  During  the  time  in  which 
the  timbers  were  drying  to  this  point,  however,  the 
fungus  had  ample  opportunity  to  produce  serious  de- 
cay in  many  of  the  timbers  which  resulted  in  the  re- 
moval of  a  considera]:)le  number. 

How  to  Control  Decay 

This  phase  of  the  subject  can  best  be  discussed 
under  two  main  heads:  1,  Prevention;  2,  Eradication. 

Prevention  of  Infection. — The  possibility  that  tim- 
ber may  reach  the  consumer  with  infection  already  in 
it  is  by  no  means  remote.  Many  lumber  yards  are  in 
a  highly  unsanitary  condition  as  regards  the  presence 
of  destructive  fungi.  For  this  reason  the  material 
should  be  carefully  inspected  and  all  pieces  bearing  in- 
cipient rot  rejected.  Likewise,  it  may  prove  advis- 
able to  inspect  the  yard  where  the  purchase  is  made. 


Upon  delivery  of  the  material  it  shduld  not  be 
thrown  about  on  the  ground,  but  should  carefully  be 
placed  on  skids  and  kept  dry.  The  soil  is  often  a  pro- 
lific source  of  infection. 

Such  timbers  as  are  to  be  ])laced  in  situations  favor- 
able to  decay  should  either  be  select  grades  of  naturally 
durable  stock  or  else  treated  with  a  good  wood  pre- 
servative. Neither  non-durable  timber  nor  sapwood  is 
objectionable  when  used  in  a  dry  condition  and  kept 
dry.  Hence,  every  effort  should  be  made  during  con- 
struction to  keej)  moisture  away  from  the  timbers,  and 
especially  the  joints. 

Moist  timbers  should  never  be  cased  in,  nor  should 
timber  of  any  sort  be  embedded  in  concrete  or  l)rick 
walls  without  boxing. 

In  all  cases  thorough  ventilation  of  moist,  stagnant 
basements  should  be  provided. 

Eradication  of  Infections 

Whenever  timbers  begin  to  fail,  the  need  of  a  thor- 
ough inspection  of  the  building  is  indicated.  If  poor 
ventilation  is  the  cause,  the  building  should  be  opened 
up  to  secure  rapid  drying  of  the  timbers.  At  the  same 
time  tests  should  be  made  to  determine  whether  the 
wood  contains  living  fungus.  It  is  also  important  to 
know  what  species  the  fungus  is,  as  further  control 
measures  may  hinge  on  its  identity.  For  instance,  the 
true  dry-rot  fungus,  being  a  low-temperature  organ- 
ism, can  be  controlled  by  the  application  of  heat,  while 
such  a  procedure  would  be  useless  with  most  other 
species.  Some  fungi  may  also  prove  susceptible  to  a 
certain  amount  of  drying,  where  others  would  not. 

Where  serious  and  active  decay  exists,  without  the 
exact  method  of  control  being  indicated,  the  timbers 
should  be  carefully  removed  and  replaced  with  select 
durable  stock  or  with  lower  grade  material  treated  with 
antiseptics.  Likewise  all  incipient  infection  which  a])- 
pears  in  timbers  which  it  is  not  considered  necessary 
to  remove  should  be  given  two  or  three  a])])lications 
of  a  wood  preservative.  Either  a  hot  3  to  4  i)er  cent, 
water  solution  of  sodium  fluoride  or  a  cold  1  per 
cent,  alcoholic  solution  of  mercuric  chloride  is  well 
suited  to  interior  timbers.  Exterior  timbers,  where 
odor  and  color  are  not  objectionable,  can  be  satisfac- 
torily treated  with  a  good  grade  of  hot  coal  tar  creosote. 


Cement  Concrete  Roadways  of  Ontario 

A  Detailed  Schedule  of  All  Pavements  of  This  Type 
Laid  in  the  Province  —  Over  1,500,000  Square  Yards 

 —By  T.  Harry  Jones*  


Til  I*;  following  schedide,  i)rei)ared  as  an  appendix 
to  a  ])aper  read  l)y  the  writer  at  the  Canadian 
and  International  Good  Roads  Congress,  ab- 
stracted in  the  Contract  Record  of  A])ril  1<S, 
gavcs  statistics  covering  the  cement  concrete  pave- 
ments laid  in  the  Province  of  Ontario.  Under  an  alpha- 
betical arrangement  of  municii)alities  the  following 
(lata  on  this  kind  of  road  is  listed:  /Vmount  and  type, 
mix,  nature  of  reinforcement,  joints,  mode  nf  n instruc- 
tion, i)rescnt  condition.  The  total  amount  ol  concrete 
roads  in  Ontario  is  now  well  o\-er  one-and-hall  million 
s<niare  yards. 

Aylmer 

Total  numlier  of  s(|uarc  yards  of  one  course,  6,681. 


This  was  tiie  model  road  constructed  b\'  the  ( )ntario 
Highways  Department  in  l')14  on  'i'albot  Street,  one 
of  the  lea.ding  entrances  to  the  town,  and  on  the  main 
iiighwav  from  Windsor  to  Niagara  I'alls.  One  course, 
7  in.  thick;  1,918>4  ft.  long;  30  ft.  wide  between  curbs; 
mix,  1  of  cement  (of  wiiich  10  per  cent,  bv  weight  is 
hvdratcd  lime)  to  4  washed  lake  gra\  el ;  steel  reinforce- 
ment;  transverse  joints  e\'ery  30  ft.  ;in<l  longitudinal 
joints  next  curli. 

Total  number  of  scpiare  yards  of  two  course,  24,336; 
ax  erage  cost,  $1.49,  including  P)aker  joints,  which  cost 
9c  i)er  square  yard;  base,  5  in.,  using  mix  1:4  (pit 

*  City  Kngineer,  Brantford.  Ontario. 
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yravel);  top,  2  in.,  u^illi4  mix  all  pavcineuls 

rcinlurccd. 

Tile  first  section  was  laitl  in  1913,  on  a  rosidciUial 
street,  tile  main  road  to  the  station,  and  carries  heavy 
traffic.  It  is  2S  ft.  wide,  7  in.  thick,  with  reinforced  3^ 
in.  joints  at  cnrb.  in  l'>15  a  in.  concrete  top  was  laid 
by  contractor  on  old  snrface.  l-'or  14  inches  from  curb 
to  abont  5  ft.  from  cnrb  the  existini;'  snrface  was  picked 
to  a  depth  of  3  in.,  and  holes  that  had  developed  dw^ 
out  to  a  depth  of  7  in.  Concrete  5  in.  thick  was  laid 
from  a  point  14  in.  from  curb  over  whole  surface,  mix 
1:2:4.  Steel  reinforcini;  used,  with  Iransxerse  joints 
e\ery  30  ft.,  lilled  with  prepared  felt. 

First  concrete  pavement  laid  in  1*'13. 

Barrie 

Total  nnmber  of  sipiare  yards  of  one  v^ourse,  14,850; 
thickness,  6  in.;  mix,  1:2:4;  no  reinforcement  used. 
.\inety  per  cent,  of  blocks  are  free  from  cracks  or  ones 
not  requirinj^  repairs.  Except  for  250  ft.  over  a  creek, 
where  sub^rade  settled,  Tarvia  was  used  in  expansion 
joints  and  a  few  larse  cracks.  The  pavement  has  been 
entirely  satisfactory. 

Brantford 

Total  number  of  square  yards  of  one  course,  2,626. 

The  first  concrete  pavement  was  laid  in  1910,  on 
Lorne  Crescent,  a  residential  street;  one  course;' 
lenfjth.  394  ft ;  width,  24  ft. ;  depth,  6  in. ;  mix,  1  to  6  of 
pit  gravel;  transverse  joints  every  30  ft.,  filled  with 
pitch ;  others  with  wood  strips,  and  a  few  with  neat 
cement.  Lon.yitudinal  cracks  have  developed,  pave- 
ment havins;  been  laid  late  in  the  year  and  caught  by 
frost.  Cost,  80c  per  square  yard.  No  repairs  have  been 
necessary. 

Another  one-course  i)avement  laid  in  1911  on  Chest- 
nut Avenue;  length,  535  ft.;  width,  26  ft;  depth,  5  in.; 
mix,  1  to  5  of  crushed  gravel.  This  is  a  residential 
street,  but  subject  to  heavy  teaming.  Grade  from  1 
per  cent,  to  5  per  cent.    Joints  made  by  pine  strips, 

in.  wide  at  top  and  at  bottom  to  full  depth  of  pave- 
ment. A  longitudinal  joint  left  in  centre  for  a  length 
of  110  ft.  Longitudinal  cracks  have  developed,  except- 
ing in  the  part  where  longitudinal  joint  was  left.  No 
repairs  necessary. 

Total  number  of  square  yards  of  two  course,  10,779. 

A  two-course  pavement  laid  on  Market  Street  in 
1912;  length,  200  ft.;  width,  curb  to  curb,  40  ft.;  grade 
from  5  per  cent,  to  8  per  cent.  Subject  to  the  heaviest 
traffic  in  the  city.  Base,  4  in.,  with  mix  1  to  4  of 
gravel  and  broken  stone;  top,  2  in.,  with  mix  1  to  1^ 
coarse  sand;  corrugations,  ^2  in.  deep,  left  every  4  in. 
at  right  angles  to  the  street;  no  joints.  Very  few 
cracks,  except  in  lower  section,  where  a  30  ft.  excava- 
tion had  been  made.  No  repair  necessary  other  than 
re-cutting  the  corrugations.  Cost,  $1.25  per  square 
yard. 

Park  Avenue. — In  1914  a  pavement  was  laid  on  this 
residential  street,  which  is  subject  to  heavy  teaming. 
It  rs  1,532  ft.  in  length  and  27  ft.  wide,  with  a  5  m. 
crown.  This  was  a  two-course  pavement.  Depth,  7 
in. ;  bottom  course,  5  in.,  composed  of  1  part  of  cement 
to  4  parts  of  bank  gravel ;  the  top  2  inches  was  1  of 
cement  to  Ij^  of  a  coarse  sand.  Transverse  joints  left 
every-  30  ft.  One-half  the  width  of  the  pavement  for 
its  full  length  was  first  constructed;  the  other  half  join- 
ing it  was  constructed  without  any  filler  between.  This 
pavement  has  given  good  satisfaction ;  only  two  or 
three  cracks  have  developed,  and  these  owing  to  local 
conditions.    It  has  cost  nothing  to  repair.    Cost,  $1.30. 

Erie  Avenue  Pavement. — This  pavement  was  be- 


gun in  1915.  Its  length  is  3,200  ft.,  of  which  1,350  ft. 
have  been  completed;  concrete  curb  and  gutter  put  in 
before  pavement  was  laid.  A  single  track  is  laid  down 
,thc  centre  of  the  street.  Width  from  curb  to  curb,  36 
ft.;  sub-foundation,  gravel;  between  ties,  one-course 
concrete,  6  in.  deep,  1  to  6  of  pit  gravel;  above  ties  and 
between  rails  one  course  1  to  3j^  of  pit  gravel;  cross 
joints  every  11  ft.;  from  rails  to  water  table  two-course 
pavement,  11  in.  deep  at  rail  and  9  in.  at  water  table; 
bottom  course,  1  to  4  of  pit  gravel ;  top  course,  2  in., 
r  to  ll4  of  coarse  sand;  in  bottom  course  1^  in.  of 
sand  between  slabs;  joint  for  top  cut  through  and 
groover  run  across;  transverse  joints  left  every  33  ft. 
Cost  per  square  yard,  $1.55,  of  which  46  per  cent,  was 
for  material. 

Chatham 

Total  number  of  square  yards  of  two-course,  50,000, 
of  which  19,000  square  yards  were  laid  in  1916.  Base, 
3^  in.,  with  mix  1  :4;  top,  2]/2  in.,  Avith  mix  1  :3.  Aver- 
age cost,  including  grading,  $1.30.  Reinforcement  used 
in  all  pavements,  except  about  2,000  square  yards.  All 
pavements  giving  perfect  satisfaction,  except  one  strip 
900  ft.  long,  laid  in  1915.  The  pavement  laid  in  1908 
was  not  reinforced,  and  is  in  good  condition. 

First  concrete  pavement  laid  in  1908.  Pavements 
laid  on  business  and  residential  streets. 

Dunnville 

Total  number  of  square  yards  of  one-course,  11,833. 
Thickness,  6  in.;  mix,  1:2:4;.  no  reinforcement  used. 
Eighty  per  cent,  free  from  cracks  in  1915.  A  few  holes 
developed  by  1915,  but  most  of  it  in  good  condition. 
Most  of  it  resurfaced  2  in.  with  Tarvia,  at  cost  of  35c 
per  square  yard,  the  pavement  having  been  laid  with 
intention  of  resurfacing. 

First  concrete  pavement  laid  in  1912,  used  on  busi- 
ness and  residential  streets. 

Grimsby 

Total  ntnnber  of  square  yards  of  one-course.  17,500. 
Thickness,  6  in.  to  8  in. ;  mix,  1  :2  :3  ;  average  cost,  84c  ; 
no  reinforcement  used.  The  road  has  given  every  sat- 
isfaction. While  cracks  show  on  minute  examination 
on  50  per  cent,  of  blocks,  no  crack  is  serious  or  re- 
quires attention,  and  in  no  way  afifects  the  road.  Low 
cost,  partly  owing  to  sand  and  gravel  obtained  for  cost 
of  hauling,  at  65c  per  cubic  vard.  This  pavement  laid 
in  1916. 

IngersoU 

Total  number  of  square  yards  of  one-course  laid  to 
end  of  1915,  4,100;  laid  on  semi-business  and  residen- 
tial streets.  Depth,  7. in. ;  mix,  1  :1^  :3,  crushed  stone; 
cost,  $1.35,  or  $1.50  where  extra  g'rading  required. 

In  1916  number  of  square  yards  laid,  11,122. 

Jarvis 

Total  number  of  square  yards  of  one  course,  14,000; 
thickness,  7  in.  at  centre.  5  in.  at  sides;  mix,  1:2:3, 
stone;  except  in  about  300  square  yards,  no  reinforce- 
ment was  used.  Twenty-five  per  cent,  of  the  blocks 
free  from  cracks;  cracks  are  attributable  to  excessive 
heat  and  dryness  of  1916  and  foundation  not  having 
been  thoroughly  consolidated. 

First  concrete  pavement  laid  in  1914. 

Kitchener 

Total  nuinber  of  square  yards  of  one-course,  600; 
thickness.  7  in. ;  mix,  1  :1t/  :3,  screened  gravel ;  average 
cost.  $1.48. 

Total  number  of  square  yards  of  two-course.  9,100: 
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base,  5  in. ;  mix,  1  :2  :4,  screened  gravel ;  top,  2  in. ;  mix, 
1  -Ayi  :3,  stone;  average  cost,  $1.50.  Number  of  square 
yards  laid  in  1916  of  two-course,  6,040.  All  the  two- 
course  work  is  reinforced,  and  99  per  cent,  of  the  blocks 
are  free  from  cracks. 

First  concrete  pavement  laid  in  1914;  used  on  busi- 
ness and  residential  streets. 

Kemptville 

Total  number  of  scpiare  yards  of  one-course,  1,682; 
thickness,  7  in.;  mi.x,  1  :2  :3  ;  iio  reinforcement  used. 
First  concrete  pa\  ement  laid  in  1913. 

Leamington 

Total  number  of  square  }  ards  of  one-course,  36,935  , 
thickness,  6^1  in.;  mix,  1:11/^:3,  gravel  or  stone;  aver- 
age cost,  $1.27;  num'ber  of  square  yards  laid  in  1916, 
25,735;  same  as  above;  average  cost,  $1.25.  All  pave- 
ment reinforced  ;  99  i)er  cent,  of  the  blocks  free  from 
cracks;  specifications  same  as  Wa^ne  County. 

First  concrete  pavement  laid  in  1*^3;  laid  on  busi- 
ness and  residential  streets. 

London 

Total  number  of  square  yards  of  one-course,  19,673 ; 
thickness,  SVz  in.  at  side,  J^A  at  crown  (1913-14),  9  in. 
(1915-16);  mix,  1:4J/^,  gravel;  average  cost,  $1.60. 
Number  of  square  yards  laid  in  1916,  one-course,  4,420; 
.average  cost,  $1.66.  All  pavement  reinforced;  24  ft. 
wide  ;  laid  on  4  in.  gravel  sub-base  ;  crown,  5  in  ;  longi- 
tudinal ioint  of  li  in.  elastite  between  gutter  and 
curb;  cross  joints  of  Armor  plates  and  %  in.  elastite 
40  ft.  to  50  ft.  a])art.  Heavy  clay  subsoil;  tile  under 
curb  ;  closed  to  traffic  three  weeks.  Cost  includes  grad- 
ing (average  18  in.),  sub-base,  reinforcing,  and  expan- 
sion joints. 

First  concrete  pavement  laid  in  1913. 

New  Hamburg 

Total  number  of  square  yards  of  two-c'ourse,  8,000; 
base,  5  in.;  mix,  1:2:4;  top,  2  in.;  mix,  1:13^:3;  rein- 
forcement used.  Average  cost,  $1.41,  including  grad- 
ing and  engineering.   This  pavement  laid  in  1916. 

Niagara  Falls 

Total  number  of  square  yards  of  one-course,  9,800. 
In  1913  there  were  laid  6,500  square  yards.  Seven  in. 
thick  ;  1 :2 :4  mix  ;  no  reinforcement ;  cost  aibout  $1.47. 

In  1915  there  were  laid  3,300  square  yards;  width 
of  roadway,  24  ft. ;  thickness,  6  in.  at  sides,  8  in.  at 
centre  ;  mix,  1 :2  :3  ;  reinforced  with  No.  20  Kahn  mesh. 
Expansion  joints  35  ft.  to  45  ft.  apart;  in.  joints  at 
curb.  Cost,  $1.40,  exclusive,  of  engineering,  inspection, 
interest,  etc.,  amounting  to  24  per  cent.  No  transverse 
cracks;  50  per  cent,  of  blocks  show  slight  longitudinal 
crack  near  centre,  which  has  not  oi)ened  up. 

First  concrete  pavement  laid  in  1913. 

Oshawa 

Total  number  of  square  yards  to  end  of  1915,  26,375, 
located  on  business  streets,  all  one-course;  thickness, 
5  in.  at  side  and  7  in.  at  centre;  mix,  1:2:4;  majority 
16  ft.  to  18  ft.  wide ;  average  cost,  including  grading, 
90c.  No  reinforcement  used.  Cost  per  square  yard  in 
1915,  $1  (gravel  and  sand  furnished  by  town  at  10c  per 
load)  ;  work  let  by  contract,  and  guaranteed  for  two 
years. 

First  concrete  pavement  laid  in  1913.  Number  of 
scpiare  yards  laid  in  1916,  3,111. 

Peterboro 

Total  number  of  square  yards  of  one-course,  975; 


pavement  laid  in  1912,  403^4  ft.  x  21  ft.  9  in.;  mix,  1 :5. 
pit-run  gravel;  ^  in.  expansion  joint  in  centre  at  curb 
and  every  25  ft.  Cost,  97-}ic,  no  charge  for  gravel- 
hauling  included. 

(To  be  continued.) 


Why  Cement  Costs  More 

THIS  comment  on  the  higher  price  of  cement 
comes  from  the  Portland  Cement  Association  : 
In  connection  with  the  advance  in  the  prices  of 
building-  materials  in  the  last  two  years,  infor- 
mation reaches  the  public  occasionally  which  indicates 
that  the  manufacturer  in  dealing  with  labor  and  raw 
materials  has  the  vexing  problem  of  high  prices  before 
him  quite  as  well  as  the  consumer. 

One  manufacturer  of  cement  in  discussing  his  diffi- 
culties said:  "As  compared  with  1915,  cost  results  for 
January,  1917,  show  that  coal  for  power  and  burning- 
was  25  cents  higher  per  bbl.  for  finished  cement.  In 
other  words,  the  amount  we  are  obliged  to  pay  for 
coal  now  has  increased  the  cost  of  manufacturing  a 
barrel  of  cement  25  cents,  as  compared  with  the  early 
part  of  1915.  We  are  paying  35  per  cent,  higher  wages, 
which  has  increased  the  cost  of  manufacturing  cement 
several  cents  per  barrel.  All  repair  and  renewal  ma- 
terial has  increased  in  cost  by  percentages  varying 
from  30  per  cent,  to  250  per  cent.  The  increase  in  the 
cost  of  insurance,  due  to  the  general  adoption  of  the 
compensation  insurance,  and  the  increase  in  taxes  have 
also  added  to  our  cost  of  doing  business  1  cent  per 
barrel.  We  have  been  compelled  to  pay  higher  sal- 
aries. Our  operating  costs  are  considerably  higher 
than  formerly  by  reason  of  frequent  interruptions  due 
to  shortage  of  cars  and  delays  in  transportation.  All 
of  these  factors  and  the  general  increase  in  the  cost 
of  all  items  entering  into  the  problem  of  manufacturing- 
cement  have  vexed  the  cement  makers  and  have  com- 
pelled them  to  charge  more  for  their  product,  a  situa- 
tion which  is  not  at  all  relished  by  them  because  of 
the  fact  that  one  of  their  most  prominent  arguments 
for  the  use  of  concrete  is  not  only  its  economy  and 
permanence,  but  its  relative  low  cost  as  compared  with 
other  materials  which  for  many  purposes  are  rivals  of 
concrete." 


A  Scheme  to  Produce  Artistic  Buildings 

One  method  of  accelerating-  the  artistic  impulse, 
and  one  that  would  seem  to  offer  great  possibilities, 
has,  says  the  American  Architect,  been  adopted  in  the 
South  American  city  of  Buenos  Ayres.  That  muni- 
cipality exempts  from  taxation  each  year  the  most 
beautiful  building  erected  during  the  preceding-  twelve 
months,  and  in  addition  awards  a  medal  to  the  archi- 
tect. A  more  direct  form  of  encouragement,  or  one 
that  would  possess  a  greater  appeal  for  the  average 
owner,  it  would  be  difficult  to  devise.  It  is  possible 
that  the  decoration  of  the  architect  may  be  unnecessary 
to  the  success  of  the  plan,  but  doubtless  it  is  with  the 
idea  of  taking  cognizance  rather  than  paying  a  reward 
that  the  medal  is  bestowed.  The  ])lan  might  well  re- 
ceive consideration  by  municipalities  in  this  country. 
Then,  possibly,  the  average  citizen  would  learn  to  ap- 
jireciate  the  inherent  as  well  as  the  commercial  value 
of  good  architecture  to  an  extent  that  might  render 
unnecessary  the  offer  of  any  special  prize  or  distinction 
to  induce  him  to  co-operate  in  the  production  of  archi- 
tecturally meritorious  buildings. 


l  lll'.  CON  TRACT  RECORD 


May  16,  1917 


A  New  Form  of  Septic  Tank 


Till'.  ilia\\iu.i;>  >lb>\\  an  iiK'\i)cn>i\ c  ^^•l)tic  lank 
built  (111  aoooptctl  i>riiuMi)U's  for  a  family  of  froiv. 
two  to  six  i)orsons.  The  cross-section  of  the 
tank  shows  it  as  if  cut  down  through  tiic  centre 
across  the  direction  of  the  Mow.  Tiie  tank  is  con- 
structed l>y  sinkini;  in  the  ground  on  a  concrete  bot- 
tom two  Icnjiths  of  24  in.  \  ilrilu-d  tile  l'i|>e.  .\11  joints 
must  Ik*  made  water-ti.^ht.  riiroui^h  the  tank  are 
idaced  hoards  in  the  shape  of  a  \  ,  the  bottom  left  ()i)en 
to  form  a  slot,  i>ne  hoard  ))rojectin!4  enough  at  the  bot- 
tom to  prevent  j^ases  from  the  bottom  of  the  tank 
from  risini^  tliroii,i;h  the  slot.  The  X'-boards  are  shown 
at  "A."  '["he  iiitlowini;'  sewage  enters  the  tank  throut^h 
the  inlet  pipe  and  flows  throui^h  between  tlie  \'-boards 
and  out  at  the  outlet  i>i|)e  on  the  opposite  side  of  the 


Plan  and  sections  of  septic  tank  made  from  tile  pipe. 

tank.  On  its  way  the  solids  settle  out  throu!.^h  the  slot 
in  the  \'-hoards  and  remain  in  the  bottom  of  the  tank. 
The  sediment  in  the  bottom  ferments  and  gases  rise 
from  it.  carrvincf  with  them  small  particles  of  partly- 
rotted  sediment.  These  risin^^  particles  strike  th^  out- 
side of  the  \'-boards  and  are  deflected  outward,  bein"- 
unable  to  mix  with  the  inflowing  sewage.  The  gases 
escape  through  the  vents  in  the  cover  of  the  tank  and 
the  particles  of  sewage,  freed  from  the  gas  bubbles, 
again  sink  and  are  further  digested  in  the  bottom  of 
the  tank.  The  liquids  which  flow  through  the  tank  be- 
tween the  \'-boards,  being  freed  from  the  solids,  flow 
out  at  the  outlet  and  to  the  filter.  A  bafYle  board  placed 
near  the  outlet  pipe  projects  several  inches  below  the 
water  level  and  prevents  any  solid  matter  from  flow- 
ing out  with  the  efTluent. 

A  Reinforced  Concrete  Cover 
In  constructing  the  tank  care  must  be  taken  not  to 
have  the  inlet  and  outlet  i)ipes  project  too  far  into  the 
tank,  as  this  will  cause  difficulty  in  inserting  the  V- 
board.s.    The  \'-boards  are  supported  by  2x2  incli 


l)icces,  as  shown  in  the  drawings.  These  are  fastened 
to  two  planks  fitted  across  the  top  of  the  24  in.  pipe 
inside  the  bell.  IJetvveen  these  permanent  planks  tem- 
l)orary  planks  can  be  laid  to  act  as  a  form  in  construct- 
ing the  concrete  cover.  Vent  boles  must  be  left  in  the 
cover  as  indicated  on  the  cross-section.  These  may  be 
formed  by  pieces  of  tin  or  short  lengths  of  one  or  two 
inch  'i)ipe.  These  are  necessary  to  permit  the  escape  of 
the  gases  generated  by  the  decomposition  of  the  solids. 
Ireju  rings  should  be  fastened  in  the  top  of  the  cover 
to.  facilitate  removing  it  should  it  ever  Ijecome  neces- 
sary. Jn  pouring  the  concrete  cover,  tar  paper  should 
be  carefully  fitted  around  the  inside  of  the  bell  to  pre- 
vent the  concrete  from  sticking  to  the  vitrified  tile  pipe. 
All  permanent  wood  used  should  be  cypress,  since  this 
will  not  rot  and  will  last  indefinitely,  whereas  any 
other  kind  of  wood  would  have  to  be  renewed  every 
few  years.  The  concrete  cover  should  be  reinforced 
top  and  bottom,  as  shown,  with  chicken  wire  or  fence 
wire.  The  openings  for  the  inlet  and  outlet  pipes  can 
be  cut  with  a  sharp  steel  point.  It  is  customary  when 
cutting  tile  pipe  to  fill  the  pipe  completely  with  sand,  in 
order  to  i:)revent  its  cracking  while  being  cut. 

The  Filter 

While  the  proper  construction  of  a  septic  or  set- 
tling tank  is  of  importance,  the  construction  of  the 
filter  is  of  as  great,  if  not  of  greater,  importance  than 
that  of  the  tank,  for  while  the  tank  removes  the  visible 
impurities  there  still  remain  to  be  neutralized  the  noxi- 
ous elements  which  are  not  visible,  but  whose  efifect  is 
of  as  great  consequence.  The  filter  shown  in  the  draw- 
ing is  made  of  one  lengtii  of  24  in.  tile  pipe.  This  need 
not  have  a  concrete  bottom  unless  it  is  near  enough  to 
a  cellar  wall  to  make  it  damp  or  it  is  desired  to  lead  the 
efl:'luent  directly  to  a  stream.  If  the  bottom  of  the  filter 
is  composed  of  the  natural  ground  a  good  deal  of  the 


I'-: 


Construction  of  filter. 

elTlucnt  will  see])  away  antl  l)c  dis])oscd  of  in  this  man- 
ner. For  the  same  reason  the  underdrain  should  l)e 
laid  with  open  joints,  in  order  to  permit  the  eftluent  to 
enter  the  ground  on  its  way  through  the  pipes.  If  the 
])ipe  line  is  long  enough  the  eftluent  may  entirely  soak 
away  before  reaching  the  outlet,  provided  that  the 
grade  is  not  too  steep.  Fhe  main  consideration  in  con- 
structing the  filter  is  the  size  of  the  grains  used.  C^ver 
the  i:)ipes  should  l)e  sjjread  a  2  in.  layer  of  broken  stone 
or  gravel  about  1  in.  in  size.  On  top  of  this  s])read  a 
laver  of       in.  stone  about  an  inch  or  so  deep.  The 
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remaining  \olnme  of  the  filter  should  be  filled  with 
clean,  sharp,  gravel  or  screenings  not  more  than  in. 
nor  much  less  than  in.  in  size.  It  has  been  found 
by  experiment  that  this  size  produces  the  best  effluent, 
being  fine  enough  for  the  development  of  the  bacterial 
jellv  and  not  so  fine  as  to  unnecessarily  retard  the  flow 
through  it.  If  possible  it  is  best  to  use  broken  stone  in 
preference  to  round  grained  gra\el,  since  tlu'  rough 
surfaces  present  a  better  breeding  ground  for  the  bac- 
teria. The  object  of  the  coarser  stone  in  Uk-  l)ottom  is 
to  prevent  the  finer  particles  from  sifting  into  llie  pi])es. 
The  bacteria  wdiich  act  in  the  filter  cannot  li\e  with- 
out air.  Therefore,  an  opening  must  be  left  in  the 
cover  to  permit  access  of  air,  or  the  action  of  the  filter 
will  not  be  successful. 

No  Syphon  Chambers  Necessary 

It  has  been  customarv  in  almost  all  installalions  lo 
have  s}])hon  chambers  which  ])ermit  the  tank  eltluent 
to  be  discharged  upon  the  surface  of  the  lilter  at  inter- 
vals, the  intervening  time  being  necessary  for  the  air 
to  work  into  the  filter  to  sui)pl3'  the  bacteria.  In  a  fil- 
ter which  handles  the  drainage  from  one  house  this  is 
not  necessary,  since  there  is, never  a  constant  flow,  and 
the  filter  receives  a  charge  of  clarified  sewage  only 
when  some  of  the  house  fixtures  are  in  use,  such  as  the 
bathroom  tank  or  the  emptying  of  a  dishpan  into  the 
sink.  These  discharges  iiccur  at  inter\als  as  a  rule, 
and  allow  time  enough  in  l)etween  for  the  aerating  of 
the  filters. 

Septic  tanks  built  on  this  j^rincijile  may  never  have 
to  be  cleaned  out,  since  the  storage  capacity  is  suffi- 
cient to  contain  the  sludge  accumulations  of  several 
years.  The  longer  the  matter  remains  in  the  tank  the 
greater  is  its  reduction  in  volume.  If,  however,  it 
should  be  found  advisable  to  remove  the  sludge  at  anv 
time  it  can  be  pumped  from  the  bottom  of  the  tank 
with  an  ordinary  hand-pump  and  allowed  to  run  out 
on  the  ground,  where  it  will  dry  out  without  any  offen- 
sive odor  and  assume  the  a])pearance  and  character  of 
finely  powdered  garden  mould.  Tanks  should  never 
be  entirely  cleaned  out,  as  this  removes  the  colony  of 
bacteria,  and  the  action  of  the  tank  will  be  interrupted 
until  a  new  colony  becomes  established. — C.  E.  Ander- 
son, in  the  National  Builder. 


Sewerage  Scheme  for  Essex  County,  Ont., 
Municipalities 

THE  report  prepared  by  Morris  Knovvles,  engi- 
neer of  the  Essex  Border  Public  Utilities  Com- 
mission, covering  a  sewerage  scheme  for  the 
border  municipalities,  has  been  accepted  by  the 
Provincial  P)oard  of  Health*  This  report  proxides,  in 
the  first  place,  for  the  establishment  of  an  ea--t  inter- 
ceptor to  take  the  -<ewage  of  h'ord  and  W'alkervi Me. 
beginning  at  Pelette  Road  as  a  15-inch  tile  ])ii)e  and 
reaching  30  inches  in  diameter  at  the  west  main  sev.  er 
in  \Valkervi!!e.  .\  ])nm]ung  station  ecpiijjped  vvith 
electrically-driven  centrifugal  i)umi)s  will  be  located 
near  the  \yest  main  sewer  and  Sandwich  Street,  where 
the  sewage  will  be  screened  and  will  run  into  a  grav- 
ity main  connecting  with  the  Parent  Axenne  sewei*  in 
\\  indsor.  Tins  sewer  will  be  the  outlet  for  the  sewage 
of  Ford,  Walkerville,  and  the  east  side  of  Windsor. 
The  chief  bfuefit  of  this  i)lan  will  be  lo  ])ring  the  sew- 
age down  below  AVindsor  and  Walkerville  intake-. 
There  will  also  be  established  in  connection  with  the 
sclieme  a  south  intercei)tor  to  take  the  sewage  of  Ojib- 
vvay  and  portions  of  Sandwich  and  Sandwich  West. 
This  interceptor  will  commence  at  Fourteenth  and 


Main  Streets  in  (  )iibway  as  a  27-inch  tile  pipe,  enlarg- 
ing at  Chappus  Street  to  39  inches  diameter,  and  again 
at  Bedford  Street  to  42  inches,  and  continuing  through 
Prospect  and  Russell  Streets  to  Park  Street,  where  it 
will  l)e  lifted  bv  means  of  a  temporary  pumping  sta- 
tion into  the  existing  sewer  outfall.  The  total  cost  of 
the  whole  proiect,  including  these  two  separate 
schemes,  is  estimated  at  $210,000,  apportioned  as  fol- 
lows: Ford  City,  $70,900;  Walkerville,  $17,200;  Wind- 
sor, $10,800;  Sandwich,  $11,800;  Sandwich  W^-si, 
$36,800;  Ojibway,  $62,800.  In  1930  it  is  proposed  to 
link  u]>  the  two  sewer  systems,  at  an  estiinated  cost  of 
$')00.000  for  the  whole  undertaking. 


Increase  in  Canadian  Canal  Traffic 

A  government  re])ort  shows  that  there  was  an  in- 
crease of  8..^S4,oXS  tons  in  traffic  through  Canadian 
canals  during  the  season  of  1916.  The  total  volume  of 
traffic  last  season  was  23,583,491  tons,  as  against 
15,198,803  in  1915.  A  great  increase  was  shown  in  the 
traffic  through  the  canal  at  Sault  Ste.  Marie.  The 
total  traffic  through  this  waterway  during  the  season 
of  1916  was  16,813,649  tons,  as  against  7,750,957  dur- 
ing the  iM-evious  year.  The  traffic  through  the  St. 
Lawrence  canals  during  1916  totalled  3,368,064  tons, 
and  through  the  Welland  Canal  2,544,964  tons. 

The  total  volume  of  wheat  moved  through  the  Soo 
Canal  last  season  was  185,003,667  bushels,  and  of  this 
quantity  82,807,342  bushels  passed  through  the  Cana- 
dian channel.  The  larger  accommodation  on  the  St. 
Mary's  side  of  the  river,  says  the  report,  probably  ac- 
counts for  the  larger  portion  of  the  traffic  going 
through  the  American  channel. 


The  following  little  ditty,  oft'ered  by  one  of  the 
cement  companies  and  sung  to  the  tune  of  "John 
Brown's  Body,"  perhaps  throws  some  light  on  the 
elusive  cement  sack  : — 

The  Polak  needs  an  apron  to  protect  his  dainty  waist ; 
He  beats  it  to  the  pile  where  all  the  empty  sacks  are 
placed, 

Picks  out  the  best  that  he  can  find  and  then  skidoos 
in  haste — 
And  one  more  sack  is  gone. 

Chorus 

Some  cjue's  going  to  lose  the  money. 
Some  one's  going  to  lose  the  money. 
Some  one's  going  to  lose  the  money, 
¥ov  one  more  sack  is  gone. 

The  Dago  has  to  work  on  ground  that  is  a  trifle  wet, 
Mut  will  he  get  pneumonia?    No!  he  will  not — you 
can  bet ! 

He  wraps  his  feet  in  em])ty  sacks — the}-  never  sto])j)ed 
him  yet — 
And  one  more  sack  is  gone. 

The  llunkie  wants  a  handy  bag  for  carrying  his  tools; 
The  sacks  are  lying  all  around — there  are  not  an\-  rules 
To  keep  the  men  from  stealing  them — they  teach  it  in 
the  schools — 
And  one  more  sack  is  gone. 

The  C.inny  slips,  and  though,  by  luck,  he  isn't  badh- 
hurt, 

lie  sees  upon  his  lingerie  a  tear  and  maybe  dirt. 
He  steals  a  sack  and  takes  it  home  to  make  another 
shirt. 

And  one  more  sack  is  gone. 
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I  he  Water  Powers  on  Western  Rivers 

Data  Obtained  by  Commission  of  Conservation  Show 
Power  Possibilities  of  the  Hayes  and  Saskatchewan  Rivers 


Hayes  River 

1  lie  Ha>cb  Kivir  ilrains  an  area  i/ast  of  tlic  Nelson 
Kivcr  and  oinptic-s  into  the  Hudson  Bay  a  few  miles  from 
the  mouth  of  the  Nelson. 

The  discharge  of  the  Hayes  River,  metered  on  August 
1913,  at  a  point  four  miles  belpw  "The  Rock,"  was  3,265 
cubic  feet  per  second.  The  width  at  this  point  was  252  feet, 
the  maximum  depth  seven  feet,  and  the  greatest  mean  ve- 
locity in  any  one  section  ;i.45  feet  per  second. 

"The  Rock"  is  the  lowest  portage  on  the  river,  and 
between  it  and  Swampy  Lake,  35  miles  upstream,  the  des- 
cent occurs  in  short  rapids;  these  are  not  very  steep  but 
the  current  between  them  is  strong. 

The  available  theoretical  horse-power  given  for  two  of 
the  largest  falls  on  this  river  is  6,350  'each  under  a  head  of 
35  ft.  There  are  numerous  otiicr  falls  estimated  at  1,500  h.p. 
and  smaller. 

Saskatchewan  River  * 
The  North  Saskatchewan  and  South  Saskatchewan  rivers, 
uniting  at  the  forks,  form  the  Saskatchewan  River,  which 
after  traversing  part  of  the  provinc,e  of  Saskatchewan  and 
Manitoba,  empties  into  the  north-western  part  of  Lake 
Winnipeg. 

On  the  main  Saskatchewan  River  between  Cedar  Lake 
(Manitoba)  and  Lake  Winnipeg,  Grand  Rapid  occurs  in  a 
large  bend  where  the  river  is  about  1,300  feet  wide.  It  af- 
fords good  conditions  for  a  development  with  a  head  of  80 
feet.  The  estimated  capacity  is  41,000  h.p.  Between  the  Red 
Rock  and  Grand  Rapids,  the  river  is  from  600  to  900  feet 
wide.  At  two  other  points  in  this  district  estimated  povvers 
of  7,700  h.p.  are  listed.  Four  other  'falls  situated  on  the 
main  river  in  the  province  of  .Saskatchewan  are  rated  re- 
spectively 10,000,  9,500,  2,700  and  1,900  h.p. 

The  main  river,  as  already  noted,  is  formed  by  the  junc- 
tion of  the  North  Saskatchewan  and  South  Saskatchewan, 
some  30  miles  east  of  Prince  Albert,  Sask,  In  the  immediate 
vicinity  of  the  junction  point  there  are  four  possible  power 
sites  on  the  north  branch  rated  approximately  at  low  water 
capacity  of  3,000,  2,000,  2,000  and  3,000  h.p.  The  only  other 
waterfall  of  any  considerable  importance  on  this  river  in 
the  province  of  Saskatchewan  is  on  the  south  branch,  some 
15  miles  north  from  Saskatoon,  where  a  15-foot  head  is 
available  and  a  minimum  of  1,700  h.p.  Some  time  ago  con- 
siderable work  was  done  on  the  construction  of  a  dam  for 
the  development  of  this  power  for  the  city  of  Saskatoon, 
but  the  work  is  at  least  temporarily  abandoned. 

The  north  branch  of  the  Saskatchewan  River  rises  in 
the  Rocky  Mountains  and  traverses  from  west  to  east,  there- 
fore, the  whole  of  the  province  of  Alberta.  There  arc  a 
number  of  possible  power  sites,  most  of  which  are  small. 
The  largest  is  that  known  as  Rocky  Rapid,  some  75  miles 
west  of  Edmonton,  where,  with  regulated  river  flow,  it  is 
calculated  28,000  h.p.  could  be  developed.  This  is  much  the 
largest  power  on  this  river  in  the  province,  though  three 
others  are  rated  in  the  neighborhood  of  1,000  h.p,  minimum 
natural  flow. 

The  south  branch  of  the  Saskatchewan  rises  in  the  ex- 
treme southern  part  of  the  province  of  Alberta  and  is  aug- 
mented by  a  number  of  tributaries — the  Red  Deer,  the  Bow, 
Belly,  St.  Mary  and  others.  On  the  Belly  River  midway 
between  Macleod  and  Lethbridge,  there  is  an  estimated  power 


of  1,200  h.p.  On  the  South  Fork  River,  near  the  West 
Kootcnay  Pass,  there  are  three  powers  estimated  at  less 
than  1,000  h.p.  each,  minimum  flow.  On  the  Crow's  Nest 
branch,  there  is  a  possible  head  of  40  ft.  and  a  minimum 
development  of  300  h.p.  On  the  St.  Mary  River  and  other 
small  creeks  and  rivers  immediately  north  of  the  boundary 
line  there  are  a  number  of  comparatively  high  falls  of  very 
small  capacity.  One  on  the  St.  Mary  is  rated  at  384  ft.  head, 
with  3,400  h.p.  minimum.  Another  on  Tib  Creek  has  a  fall 
of  349;  another  on  Oil  Creek  has  a  fall  of  250  ft.,  but  the 
minimum  development  is  only  392  h.p.  Other  small  falls  in 
the  district  are  158  ft.,  127  ft.,  and  50  ft.  high,  respectively. 
On  the  Bow  River  tributary  of  the  South  vSaskatchewan,  there 
arc  a  number  of  falls  of  considerable  size,  varying  in  head 
from  12  to  70  ft.  At  Bassano  there  is  a  drop  of  38  ft.;  at  the 
city  of  Calgary,  a  fall  of  12  ft.;  at  Radnor,  a  fall  of  44  ft. 
and  a  minimum  of  3,500  h.p.;  Ghost  Fall  has  a  head  of  50  ft. 
and  a  minimum  of  4,000  h.p.;  Mission,  a  fall  of  47  ft.  and  a 
minimum  of  3,200  h.p.;  Bow  Fort,  a  fall  of  66  ft.  and  a  pos- 
si1)le  regulated  development  of  11,240  h.p.  Horseshoe  Fall 
has  a  drop  of  70  ft.  and  a  regulated  capacity  of  11,910  h.p.  At 
tills  point  the  Calgary  Power  Co.  has  installed  a  capacity  of 
19,500  h.p.  At  Kananaskis  Falls  the  Calgary  Power  Co.  has 
12,000  h.p.  installed.  At  Banff  there  is  a  64-foot  head  and  a 
minimum  development  of  1,500  h.p.  On  the  Elbow  River  there 
is  a  head  of  225  ft.  and  a  minimum  development  of  4,500  h.p. 
possible.  On  the  Kananaskis  River  there  is  a  series  of  falls, 
70,  70  and  45  ft.  On  the  Cascade  River,  a  64-foot  head  with 
a  calculated  regulated  capacity  of  1,450  h.p.  On  the  Spray 
River  a  fall  of  50  ft.  is  available.  On  Lake  Louise  there  is 
already  a  small  C.  P.  R.  plant  in  operation,  generating  about 
i:!0  h.p. 

It  will  thus  be  seen  that  though  the  River  Saskatchewan 
and  its  tributaries  traverse  three  provinces,  there  is  prob- 
ably little  in  excess  of  200,000  h.p.  natural  minimum  capacitj^ 
in  its  many  water-falls.  The  chief  characteristic  of  the 
rivers  that  rise  in  the  Rockies,  is  the  extreme  variation  be- 
tween maximum  and  minimum  discharge — sometimes  as  great 
as  200  to  1 — and  the  sudden  rises  that  occur  in  these  streams. 
The  North  Saskatchewan  and  South  Saskatchewan  receive 
the  greater  portion  of  their  flow  from  the  mountains  and  are 
aff'ected  by  extremes  of  temperature  in  the  high  altitudes. 
In  these  rivers  and  in  the  main  Saskatchewan  the  discharge 
varies  greatly  during  the  year;  high  water  and  floods,  due 
tf)  warm  rains  and  hot  weather  in  the  mountains,  usually 
occur  during  July  and  August,  while  the  low  flow  occurs 
during  February  and  March.  This  also  applies  to  their 
mountain  tributaries  and  consideration  of  this  is  a  factor 
of  vital  importance  in  designing  hydro-electric  developments 
on  these  streams.  At  The  Pas  the  range  between  these  two 
periods  is  ordinarily  some  15  feet,  which,  at  Grand  Rapid,  is 
gradually  lessened,  to  from  four  to  five  feet,  with  an  extreme 
of  some  six  feet.  During  the  spring  break-up,  the  field  ice 
of  Lake  Winnipeg  occasionally  becomes  jammed  at  the 
mouth  of  the  river,  damming  the  outlet  and  causing  rise  at 
the  lake  of  from  12  to  15  feet. 

It  is  thus  exceedingly  difficult  to  form  an  estimate  of 
any  of  the  powers  on  this  river.  Under  regulated  flow  pos- 
sibly a  million  horse  power  or  more  is  available.  It  would 
appear,  however,  that  the  development  of  the  waterfalls  must 
wait  a  general  scheme  of  regulation  which  would  be  far  too 
expensive  for  any  single  municipality  to  undertake. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in  —preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


Special  Form  Supports  Provide  Storage 
Within  Building 

Wlll'"..\'  the  rcooiuh'  ccimijlc-tc'cl  mail-order  l^iiild- 
inii  "f  t!ie  Robert  Simpson  C"onii)any,  Mutual 
Street,  'roronlo.  was  under  C( msl ruction.  Mu- 
tual Street,  wliich  was  tlic  only  adjoiniuL; 
tliorouijiilare,  liad  to  he  kept  o])i'n  lor  traffic.    As  the 
^ite   was  com])letely  occupied   by   the  building,  this 


Widely  spaced  bents  instead  of  plain  shoring  provide  storage  space 
during  construction. 

meant  tlial  >tora.L;e  space  lor  sand.  ;^ra\  el,  and  cement 
had  to  he  ])fovided  within  the  ])nildin^  itself.  J  o 
-ecure  sufficient  room  specially-designed  torm  sui)porls 
were  employed  on  the  tjroimd  flcjor,  with  timber  benis 
|)rovidin.!.(  a  wide  spacin_^  for  storat^e.  As  the  ground 
floor  storey  heit^ht  was  18  ft.  9  in.  and  there  was  no 
l)asement.  these  bent.s  were  quite  applicable,  and  found 
as  economical  as  ordinary  shoring.  The  accompanying 
sketch  indicates  the  arrangement.  The  bents  were  con- 
structed on  the  job.  and  were  all  alike.  They  were 
erected  on  2  in.  |)lank  caps,  resting  on  short  4  in-,  x  6  in. 
shores,  which  were  placed  and  then  cut  off  to  grade. 
The  bents  were  tapered,  giving  a  space  between  the 
bents  of  11  ft.  at  the  top  and  17  ft  .at  the  bottom.  This 
bent  construction  was  carried  out  f(;r  a  width  of  si.\' 
bays,  thus  providing  six  passages  facing  the  street, 
which  were  carried  through  for  a  depth  of  three  bays. 
.\t  the  end  of  the  aisles  the  fourth  bay  was  arranged 
lengthwise  for  the  whole  width  of  six  bays.  Each 
passage  was  17  ft.  wide  and  75  ft.  long,  with  a  storage 
capacity  of  250  yards.  Teams  would  drive  from  the 
street  into  anv  of  the  first  five  bays  and  dump,  return- 
ing by  the  connecting  passage  and  the  .sixth  bay,  which 
was  reserved  for  return  only.  Two  bays  were  used 
for  sand,  two  for  stone,  and  one  for  cement.  The  total 
storage  capacity  was  thus  1,250  yards. 


New  Bridge  Design  Saves  Concrete 

IX  the  .solid  flat  slab  reinforced  concrete  higluvav 
bridge  the  great  weight  of  concrete  contained  is 
.-erious,  for  several  reasons.    A  great  proportion 
of  the  bridge's  strength  is  rerpiired  to  carrv  the 
weight  of  the  superstructure,  in  many  cases  only  30 
per  cent,  of  the  strength  being  available  for  live  load 


sup])ort.  Another  disadvantage  is  the  difficulty  of 
supi)orting  the  concrete  when  pouring  iii  the  forms. 
In  manv  cases  insufficient  support  has  been  supplied, 
and  the  temijorary  false  work  has  settled  under  the 
Iliad  t)f  the  concrete,  resulting  in  actual  damage  to  the 
strength  of  the  ])ridge,  as  well  as  giving  an  tmsightlv 
appearance  to  the  structure.  The  Minnesota  State 
llighway  Commission  has  designed  a  new  type  of 
construction,  illustrated  herewith,  which  is  more  eco- 
nomical than  the  flat  slab  superstructure,  as  well  as 
licing  lighter  and  thereby  avoiding  some  of  the  diffi- 
culties encountered  with  the  solid  slab. 

The  new  type  is  cored  out  on  the  tuider  side  bv 
semi-circular  arches  of  corrugated  metal,  which  form 
longitudinal  reinforced  concrete  tee-beams,  with 
cross  beams,  as  shown  in  the  figure,  which  is  a  plan 
for  a  half-size  nmdel  of  a  23-foot  span,  18-foot  road- 
way l)ridge.  This  type  uses  one  third  less  concrete 
than  the  flat  slab  designs,  and  the  forms  are  cheaper, 
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Underside  of  bridge  cored  out  by  removable  semi-circular  arches 
of  corrugated  iron. 

as  the  corrugated  metal  arches  are  removed  after  the 
concrete  has  set,  and  can  be  used  repeatedly. 

To  test  this  type  of  construction  a  half-size  model 
bridge  was  built  according  to  the  dimensions  shown 
and  subjected  to  severe  loading.  The  result  showed 
this  economical  design  has  sufficient  stength  to  carry 
with  perfect  safety  a  20-ton  load  with  15  tons  on  one 
axle  on  a  full-size  bridge,  as  is  recpiired  by  the  Minne- 
sota Ijfw. 


Messrs.  S.  B.  Coon  &  Son,  architects.  Toronto,  announce 
tliat  they  have  removed  their  offices  from  the  Ryrie  Huildinjj 
to  .\o.  810  Excelsior  Life  Builclino-. 
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Explosive  Thawing  Methods 

XAAUTE  when  cr3'Stallized  or,  as  is  common- 
ly said,  frozen,  is  less  efficient,  since  it  becomes 
less  sensitive  to  shock.    Frozen  dynamite,  on 
other  hand,  is  dangerous,  because  vigorous 
friction  may  cause  it  to  explode.    In  cold  weather  it 
must  be  thawed  before  usint;-,  a  process  which  is  not 
dangerous  if  carried  out  along  aporoved  lines.  Acci- 
dents that  have  happened  in  thawing  are  chiefly  due  to 
the  use  of  improper  or  imprudent  methods. 

Three  dififerent  kinds  of  dynamite  are  on  the  market 
— the  ordinary  dynamite,  freezing  between  46  degrees 
b\  and  52  degrees  F. ;  the  low-freezing  dynamite,  freez- 
ing below  35  degrees  F.,  and  the  non-freezing  dyna- 
mite, freezing  below  10  degrees  F.  In  thawing,  indir- 
ect heat  should  be  applied  slowly.  Sticks  should  not 
be  placed  near  a  source  of  direct  heat,  such  as  a  boiler, 
fire,  steam  pipe,  hot  water,  or  even  in  the  direct  rays  of 
the  sun.  The  emi^loyment  of  body  heat  is  also  attended 
with  danger. 

Small  quantities  of  dynamite  may  be  thawed  l)y 
using  a  water-jacketed  vessel  with  water  not  above  130 
degrees  F.  The  cartridges  should  not  be  put  directly 
in  the  water,  but  the  thawing  should  depend  on  trans- 
mitted heat.  A  manure  bo.x,  consisting  of  a  tight  bo.x 
surrounded  bv  18  inches  or  so  of  fresh  manure,  is  suit- 
able for  the  thawing  of  a  considerable  quantitv  of  the 
e.xplosive.  and  the  method  is  cheap  but  slow. 

The  most  satisfactory  and  the  safest  means  of  thaw- 
ing explosives  is  by  steam.  Exhaust  steam  is  usually 
available,  but,  in  any  case,  the  pressure  should  not  ex- 
ceed three  i)ounds.  The  thaw-house,  besides  being  iso- 
lated, should  be  well  protected  from  the  cold  and  well 
ventilated.  Racks  should  be  arranged  for  the  cart- 
ridges, and  must  be  distant  from  the  heating  coils.  Hot 
water  coils  are  applicable  in  thaw-houses,  but  the  same 
I)recautions  must  be  taken.  l*~urther,  the  heater  must 
be  at  least  12  feet  from  the  building  in  which  the  ex- 
plosives are  being  thawed.  Hot  water  has  some  advan- 
tage, in  that  it  provides  a  very  uniform  heat. 

Hot  air,  although  frequently  employed,  is  not  com- 
pletely satisfactory.  The  heat  is  difficult  to  regulate, 
and  there  is  always  danger  of  defects  in  the  chimney 
occurring,  giving  passag^e  to  gases  and  smoke  and 
sometimes  flame.  The  stove  must  be  at  least  12  feet 
from  the  thaw-house.  Electric  heaters,  resistance  or 
lamp  type,  are  more  satisfactory  than  sto\  es  for  pro- 
ducing hot-air  circulation,  but  this  method  is  more 
wasteful  and  less  safe  than  low  pressure  steam.  Han- 
ger from  si)arks  and  flashes  is  always  present. 

Undergroutid  thaw-houses,  as  sometimes  used  in 
mine  work,  should  be  located  in  an  out-of-the-way  drift, 
in  such  a  way  that  accidental  ex])losion  would  not  cut 
off  the  esca])e  of  the  men  working  in  the  mine.  A 
very  serious  danger  to  men  working  in  such  a  thaw- 
house  is  lightning. 


John  1  layman  &  Sons  ha\x  purchased  a  half-yard 
batch  mixer  from  the  London  Concrete  Machinery 
Company,  to 'be  used  in  the  erection  of  the  new  theatre 
to  be  built  bv  the  Canadian  Theatres,  Ltd.,  at  Mont- 
real. 


1  he  London  Concrete  Machinery  (.  unipanv  have 
secured  theicontract  to  supply  Messrs.  1).  januison  (!v- 
Son  with  a  half-yard  London  batch  nuxer,  to  be  used 
in  building  the  Spanish  River  I'ulp  and  I'apcr  .Mills  at 
Sturgeon  I'^alls. 


Trade  Publication 

The  Hydrated  Lime  Bureau  has  issued  a  bulletin,  "Mod- 
eru  Methods  in  Concrete  Construction,"  referring  to  the 
use  of  hydrated  lime  in  concrete.  It  contains  letters  from 
various  prominent  engineers  and  contractors,  outlining  their 
experiences  with  hydrated  lime  in  their  actual  held  practice 
on  large  and  important  concrete  operations.  This  l)ulletin 
will  be  supplied  gratis  on  request. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


The  local  contracting  offices  of  the  Dominion  Bridge 
Company,  Lachine,  have  been  removed  to  Rooms  803-80.5, 
385  Beaver  Hall  Hill,  Montreal. 

During  the  month  of  A])ril  there  were  31  building  per- 
mits issued  in  Peterboro.  Ont..  at  a  value  of  $18,910,  as  com- 
pared with  17  in  Apr\],  191C),  at  a  value  of  .i;.'i9.S]  ,■•). 

Work  on  the  Pape  Avenue  extension  of  the  Toronto 
Street  Railway  is  progressing  as  rapidly  as  possible.  Over- 
head work  is  nearly  completed  and  delivery  of  rails  and 
curves  is  to  be  made  in  June. 

The  Steel  Company  of  Canada  is  having  new  concrete 
docks  built  at  its  ore  docks  at  Point  Edward,  Ont.  The  work 
will  be  carried  out  at  a  cost  of  al)0ut  $20,000,  and  will  greatly 
increase  the  efficiency  of  the  docks. 

Twelve  steel  road  drags  have  l)een  purchased  by  the 
council  of  Waterloo  Township,  Ont.  .Six  have  been  shipped 
to  Kitchener  hy  the  Sawyer-Massey  Company,  and  an  equal 
number  to  Preston  for  the  southern  division  of  the  township. 

Carriere  Roljerge,  Limited,  is  the  name  of  a  company 
incorporated  with  a  capital  of  $49,000,  to  deal  in  stone,  ce- 
ment, concrete,  lime,  brick,  tiles  and  other  construction 
materials,  and  to  acquire  the  lousiness  of  Rf)berge  and  (liroux, 
Chateau  Richer,  Co.  Montmorencj',  P.Q. 

Tile  building  permits  issued  in  \'anc(niver  for  .\pril  this 
year  number  49,  and  are  valued  at  $73,824,  as  compared  with 
38  at  a  value  of  $64,60.5  for  the  same  month  in  1016.  The 
total  for  the  first  four  months  of  the  year  is  16S  permits, 
valued  at  $233,364,  while  in  the  same  period  last  year  there 
were  1.33  permits  issued,  at  a  value  of  $.358,350. 

Mr.  George  McNamee,  of  Montreal,  secretaVv  of  the 
Do  minion  Good  Roads  Association,  will  be  invited  to  Ham- 
ilton, Ont.,  to  look  over  the  accommodation  which  tlu-  cit\' 
can  provide  for  a  good  roads  conveiUion.  should  it  be  <le- 
cided  to  accept  the  invitation  to  hold  tlu'  next  Canadian  and 
International  Good  Roads  Congress  in  Mamilton. 

The  building  permits  issued  in  St.  John,  N.B..  during 
the  month  of  April  total  $24,500  in  value,  compared  with 
$46,800  in  the  same  month  last  year,  a  decrease  of  $22,300. 
The  total  for  the  first  four  months  of  the  year,  however, 
shows  a  large  increase  over  the  corresponding  period  in 
1916,  the  figures  being  $388,000.  as  against  $81,600. 

The  Copeland-Inglis  Shale  Brick  Company,  Birming- 
ham, Ala.,  has  become  a  licensee  of  the  Dunn  Wire-Cut  Lug 
Brick  Company  of  Conneaut.  Ohio,  and  will  hencefortii  make 
wire-cut  lug  paving  brick.  This  is  one  of  the  largest  and 
most  inqxirtaiU  paviirg  l)rick  concerns  in  the  South.  Mr. 
Beattie  A.  Inglis  is  vice-president  and  treasurer  and  Mr.  W. 
Lawton  Inglis  is  secretary. 

Tile  l)uilding  permits  issued  in  the  city  of  London.  (  )nl.. 
(hn-ing  the  month  of  .April  this  year  number  1  tu.  and  are 
valued  at  $84,290,  as  compared  uiili  i:!s  iierniits  in  the  same 
month  last  year,  valued  at  $82,550.    For  the  llrst  four  months 
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Mt  the  year  the  total  is  335  in-nniis  .ii  ;i  value  of  $lt;:i,330. 
This  compares  witli  213  permits  during  tin  lorrcsixiiuliiii; 
period  last  year,  valued  at  $U)0,7(),'i. 

All  elaborate  and  well  e(|iiipped  tluatre  is  hcin^;  tiicud 
at  the  Whithy  Hospital  for  the  Insane  which  is  being  Uirnc<l 
over  to  the  Military  Hospital  t'ommission  to  lake  care  of 
convalescent  soldiers.  When  the  main  hall  is  coniplclcd. 
professionals  will  be  ensageil  regularly  to  play  at  the  tlicatrc 
lor  the  entertainment  of  the  soldiers.  1  lu'  Iniilding  will  scat 
1,300  persons.  The  stage  will  be  40  ft,  wide  the  whole  audi- 
torium being  70  ft.  in  width. 

Permits  for  (iSO  new  buildings  having  a  total  value  of 
$ji)4.C'i2  were  issued  in  the  city  of  Toronto  during  the  month 
of  .April  this  year,  as  compared  with  III  new  buildings,  hav- 
ing a  total  value  of  $457,646.  during  .\pril,  1916.  New  build- 
ings for  which  permits  have  been  granted  during  the  first 
four  months  of  ltU7  are  valued  at  .$1,997,557,  as  compared  with 
new  buildings  worth  $l,12l.4:i5  in  the  first  four  months  of 
1 9 1 6.  , 

The  (iood  Roads  Commission  of  the  province  of  Quebec 
liave  accepted  the  tender  of  Messrs.  Langanierc,  Houde  & 
Company,  of  Grondines.  for  ilic  Iniilding  of  a  bituminous 
macadam  pavement  between  the  city  limits,  on  St.  Foye 
Road,  and  St.  Augustin — a  distance  of  about  10  miles,  on 
condition  that  the  contractors  use  Ubanc  asphalt,  and  that 
the  municipalities  give  their  sanction  to  the  work.  The  ten- 
der of  this  firm  was  the  lowest  received. 

The  cost  of  widening  the  Toronto-Hamilton  Highway 
from  Etobicoke  Creek  to  the  city  limits  of  Toronto  has  been 
apportioned  by  the  Ontario  Railway  and  Municipal  Board  as 
follows,  the  total  estimated  expenditure  being  $314,771:  The 
Highway  Commission,  $100,489.  or  31.92  per  cent.;  the  city 
of  Toronto,  $70,542,  or  22.41  per  cent.;  the  village  of  Mimico, 
$69,094,  or  21.95  per  cent.;  New  Toronto,  $52,394,  or  16.64  per 
cent.;  Etobicoke  Township,  $22,251,  or  7.08  per  cent. 

Work  has  recently  been  started  on  a  new  C.  P.  R.  station 
at  Dryden,  Ont.,  the  contract  being  in  the  hands  of  J.  H. 
Simmons,  of  Winnipeg.  The  building  will  be  136  ft.  long 
and  22  ft.  wide.  It  will  contain  a  general  waiting  room,  27 
X  22  ft.,  office,  18  X  22,  baggage  room,  15  x  22,  freight  shed, 
73  X  22.  The  structure  will  be  one  storey,  11  ft.  high  to  the 
ceiling,  and  a  5-foot  awning  will  project  all  around  it.  A 
concrete  basement  for  the  heating  apparatus  will  be  con- 
structed under  the  office  portion. 

The  W'orks  Committee  of  St.  Catharines,  Ont.,  at  a  re- 
cent meeting  of  the  city  council  presented  b  report  re- 
commending the  laying  of  concrete  sidewalks  on  sections 
of  the  following  streets:  Elberta  Ave.,  Main  St.,  Leeper  St., 
McDonald  St.,  Highland  Ave.,  Vale  Ave.,  Russell  Ave., 
Brighton  Ave.,  Trapnell  St.  Pavements  are  recommended 
on  John  St.  from  Queenston  St.  to  Seneca  St.;  on  Cherry 
St.,  from  .'\nn  St.  to  Trafalgar  St.,  and  on  Ontario  St.  from 
Welland  Ave.  to  N.  S.  &  T.  Ry.  tracks.  The  installation 
of  a  vitrified  tile  sewer  on  Geneva  St.,  between  Russell  Ave. 
and  St.  Patrick  St.,  is  also  advised  in  the  report. 

If  the  city  of  Brantford,  Ont.,  wishes  to  have  a  vehicular 
subway  at  St.  Paul's  Avenue,  it  will  have  to  bear  the  greater 
share  of  the  cost,  according  to  the  decision  of  the  Dominion 
Railway  Board.  The  board  is  willing  to"  grant  an  order  for 
such  a  subway,  but  the  city  will  have  to  bear  all  the  cost 
additional  to  that  which  it  would  cost  to  place  a  pedestrian 
subway  at  this  point.  For  a  pedestrian  subway  only  the 
Grand  Trunk  Railway  would  have  to  pay  $4,800.  The  board 
would  allow  a  sum  not  exceeding  $5,000  to  go  towards  the 
cost,  from  the  railway  grade  crossing  fund,  and  as  the  esti- 
mated cost  of  the  subway  is  $4.5,000,  the  outlay  required  by 
the  city  would  be  $35,200. 


Personal 

M\-.  G.  L.  Wallace  has  been  appointed  by  the  Toronto 
Roard  of  Control  as  structural  engineer  in  the  City  Archi- 
tect's deparlmeni,  taking  the  place  of  Mr.  R.  J.  Fuller,  who 
lias  resigned. 

Mr.  (iuy  Robert  Ramsey,  Assoc.  M.  Am.  Soc.  C.  E.,  of 
Orlando,  Florida,  has  joined  the  engineering  staff  of  the 
Dunn  Wire-Cut  Lug  Brick  Company  of  Conneaut,  Ohio,  and 
will  he  division  enginer  for  the  southern  states,  with  head- 
(|ii:irters  at  yVtlanta,  Ga. 

Mr.  I'.  Philip,  who  for  seven  years  has  been  assistant 
in  the  city  engineer's  department  of  Vancouver,  has  now 
resigned,  having  been  appointed  supervising  engineer  for 
District  No.  .'!  by  the  provincial  government.  In  this  capa- 
city he  will  have  charge  of  road  and  bridge  construction. 

Mr.  Walter  J.  Francis,  M.C.S.C.E.,  Montreal,  has  been 
engaged  by  the  Saskatchewan  Government  to  investigate  the 
construction  of  the  bridges,  highways,  and  roads  recently 
built  in  the  province.  This  is  in  connection  with  a  Com- 
mission appointed  to  deal  with  the  matter.  Mr.  Francis  is 
now  in  Regina. 

Mr.  Geo.  McKnight,  city  engineer  of  Fredericton,  N.B., 
has  tendered  his  resignation  and  requested  that  he  be  re- 
lieved of  his  duties  as  soon  as  possible.  The  principal  rea- 
son for  Mr.  McKnight's  giving  up  office,  it  is  stated,  is  be- 
cause he  considers  the  funds  allowed  to  his  department  alto- 
gether inadequate  for  the  work  to  be  carried  on. 

Mr.  B.  E.  Michel  will  be  Kitchener's  new  city  engineer, 
according  to  the  decision  of  the  city  council  at  a  recent 
meeting.  He  takes  the  place  of  Mr.  H.  Johnston,  whose 
resignation  is  requested,  but  against  whom  no  charges  of  in- 
competency are  preferred.  The  new  engineer  is,  however, 
being  engaged  at  a  smaller  salary  than  that  received  by 
Mr.  Johnston. 

Gunner  Roger  Allan  Macdonald,  son  of  Mr.  and  Mrs. 
J.  R.  Macdonald,  of  Stratford,  Ont.,  has  been  wounded  and 
is  reported  seriously  ill,  suffering  from  a  gunshot  wound  in 
the  head.  Gunner  Macdonald  enlisted  over  a  year  ago  with 
the  54th  Battery  in  Toronto  and  had  been  serving  with  the 
6th  Battery  at  the  front  for  several  months.  He  had  just 
received  the  degree  of  B.A.Sc.  from  the  University  of  Toronto 
before  he  enlisted. 


Wettlaufer  Bros.  Secure  Contracts 

Wettlaufer  Bros,  advise  that  they  were  awarded  con- 
tract by  the  city  of  Ottawa  for  one  No.  2  Elevated  Road  Pav- 
ing Mixer,  with  gravity  chute.  This  firm  also  report  that 
the  Fredericton  Concrete  Company,  of  Fredericton,  N.B.,  has 
placed  contract  with  them  for  a  complete  plant  of  tile,  sewer 
pipe  and  brick  making  machinery,  which  consists  of  special 
automatic  mjxers,  screens,  elevators,  crushers,  crushing  rolls, 
tile  and  sewer  pipe  machines,  and  power  brick  presses,  brick 
and  tile  cars.  This  plant  is  now  in  operation,  and  is  manu- 
facturing all  concrete  products  under  special  steam  process. 
Tt  is  the  only  plant  in  operation  today  in  the  Maritime  Pro- 
vinces, manufacturing  concrete  pipe,  brick  and  tile,  with 
power  machinery.  Wettlaufer  Bros,  are  now  preparing  their 
fourth  shipment,  to  be  despatched  to  Paris,  France,  consist- 
ing of  41  pieces,  mixers,  brick  presses,  block  machines,  tile 
machines,  etc. 


Mr.  S.  R.  Sheldon,  vice-president  and  chief  engineer  of 
Sheldons,  Limited,  Gait,  Ont.,  manufacturers  of  fans,  re- 
cently passed  away.  The  late  Mr.  Sheldon  was  originally 
with  the  McEchren  Ventilating  Co.,  but  later  the  busi- 
ness was  taken  over  by  him  in  partnership  with  his  brother, 
Mr.  W. 'D.  Sheldon,  and  some  years  ago  incorporated  as 
Sheldons  Limited. 


Contracts  Department 


News    of  Special   Interest  to  Contractors,  Engineers,  Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Cap  de  la  Madeleine,  Que. 

Work  will  be  started  .soon  on  an  afiue- 
iluct  by  Alp.  Aubin.  St.  Jeronu-,  Lac  .St. 
Jean.  Engineer  and  sewa.ue  contractor, 
M.  (ienon,  Chicoutinii. 

Forest,  Ont. 

Town  Council  plan  to  iniijrove  Main 
Street  with  stone.  Councillors,  I'atter- 
son  and  Stuart. 

Leamington,  Ont. 

Town  Council  jilan  reservoir,  (,'oun- 
cillors,  Coulson  and  Scratch. 

Levis,  Que. 

f'rnvinciai  Road  Deparinuni,  (Juclicc. 
plans  l:.!")-niile  hi,yli\va>-,  fnini  I,c\ is  tn 
lM-aser\-ille.  |.  .\.  Tessier.  Minister  oi 
Hi.nhways. 

Matane,  Que. 

The  C  orporation  or  Matane  will  call 
lenders  shortly  for  $(iO.()00  acpieduct. 

Mitchell,  Ont. 

The  Town  Council  i)lan  macadam 
roadway.s  costing  .$1  (),()()().  Clerk,  W'ui. 
Ryan. 

Paris,  Ont. 

Tenders  now  open  for  supply  of  a 
750  gallon  booster  pump.  etc..  to  the 
Klectric  and  Water  Commission.  Town 
Council.  Secretary-treasurer,  (',.  FI. 
\  rinstrong. 

Pipestone,  Man. 

Tenders  received  by  the  secretary- 
treasurer.  .A..  P.  Power.  Rcston.  until 
May  24  for  supply,  delivery  and  sjircad- 
ing  gravel  on  ten  road\\  a\-  f,  ,i  ilii 
Town  Council.  Plans  and  s]  n n n,  .u  n  m s 
with  secretary-treasurer  and  Provincial 
Highway  Office.  I'arliameiit  Buildings. 
W'innipe.g. 

Rockwood,  Man. 

Tenders  received  by  the  secretary-trea- 
surer, V.  \V.  McFarlanc,  until  noon.  May 
IS,  for  ditching  and  grading  roads  in  the 
Municipality  of  Rockwood.  Plans  and 
specifications  at  office  of  ICnginecr,  D. 
M.  Mawliinney,  Stcmewall,  or  .Highway 
Commissioner.  W  innipeg. 

St.  John,  N.B. 

C  ity  soon  rcccix  cs  bids  I'or  excax'alion 
and  backldl  for  water  inpe  extension  on 
ManawagcHiisii  Rd.:  also  water  piiie  line 
Ironi  Loch  Lonnuid  to  citw 

St.  Lambert,  Que. 

Tenders  received  by  secretary-treasur- 
er of  Town  until  :>  p.m.,  May  .'is,  for  in- 
stallation of  a  horizontal  shaft  centri- 
fugal pump,  electric  mot(H-  and  switch- 
hoard  for  the  'i'own  Council.  Plans  and 
specificaticms  with  engineer.  IL  .\.  (iib- 
eau. 

Smith's  Falls,  Ont. 

Plans,  etc.,  for  sewer  and  walermain 
costmg  .$7,800  have  been  approved  bv 
ilic  Town  Council.  Tenders  will  be 
called  soon. 


Thorold  Ont. 

Plans  and  spec i  I ici  l  loii s  witli  eiiuineer-,. 
Cliipman  iSj  Powers,  .NIad  anil  I'jnpii-c 
lUlildinL^.  Toi-imto,  and  llie  clerk.  I).  J. 
C.  Mnnio,  \\l)o  will  i-ccei\e  lenders  unlil 

p.m..  Ma\'  tor  tile  construction  of 
sewers  lor  ihe    Town  ('ouncil. 

Tilbury  East  Township,  Ont. 

Town  Council  plan  to  procied  with 
drainage  system  coslin.i;  1  :.'..">on.  and 
later  nia_\-  ecpiip  pumping  siatimi  at  a 
cost  of  -iil  .),00().  l'"ngineer.  |.  1.  Newman. 
Davis  Block,  W  nids.n-. 

Toronto,  Ont. 

Te'nders  received  until  May  2;J  for  con- 
struction of  asphalt,  cement,  bitnlithic 
and  brick  b'lick  ]ia\enu  nt^.  ccjiicrete  curb 
and  sidewalks  for  the  cit_\-.  .Specifica- 
tions at  office  of  tile  W  .irks  Department, 
City  Hall.    Secretary,  T.  McQueen. 

Tenders  received  until  May  23  for  con- 
strnctiini  of  sewers  on  Pape  \\e.  from 
Danfortli  .\\e.  to  city  limits.  Specifica- 
tions at  oftlce  of  \\  cirks  Department,  City 
Hall.     Secretary.  T.  McQueen. 

The  t'omiiiittee  of  Works  recommends 
construction  oi  i i,i \  ei > i cuts  costing  $is."), 
000.      Secretar\-,    Thos.    McQueen,  City 
Hall. 

West  Garafraxa,  Ont. 

Tenders  received  liy  West  Garafraxa 
C  ouncil  at  Commercial  Hotel,  '\rthur.  on 
May  2;-!  at  2  p.m.,  for  the  consiruci  ion 
of  a  drain.  Plans  and  specifications  at 
office  of  fames  Campbell,  Belwood, 
Clerk. 

West  Oxford,  Ont. 

Plans  and  specifications  at  office  of  the 
clerk.  Byron  ( i.  Jenvey,  R.  R.  No.  5,  In- 
gersoll.  who  will  receive  tenders  until 
noon.  May  :!>>.  for  construction  of  Fos- 
ter drain  for  the  Township  Council. 

CONTRACTS  AWARDED 

Howick,  Que. 

f-eger  &  Charlton.  167  McCord  Street, 
Montreal,  have  general  contract  for  con- 
struction of  macadam  roads  for  the  Par- 
ish of  Trcs.  .St.  .Sacrament. 

Ottawa,  Ont. 

The  City  Council  has  recommended  the 
contract  for  concrete  pi|)e  to  R.  Blair 
&  Co.,  Woodstock.  Commissioner  of 
W^it-ks,  .\.  F.  McCallum,  City  Hall. 

St.  Augustin,  Que. 

Lagamere,  Honde  &  Cie,  Crandmerc. 
have  .general  contract  for  roads  coslin.g 
$14,000  for  the  Town  Council. 

Wallace,  Man. 

.\.  K.  Boivin,  107  Notre  Dame  IC, 
\\ innipeg,  has  general  contract  for  grad- 
ing \sy>  miles  of  roadway  at  a  cost  of 
.$1<I,.'500  for  the  Rural  .Municipalil  v  of 
Wallace.  •  ' 

York  County,  Ont. 

Ldwin  (!.  Law,  i:iO  Hillsdale  .\ve.  I'... 
Tonmto.  has  contract  for  construction 
of  I'l  miles  of  iiavement  at  Mount  Al- 
bert and  Routley  &  Summers,  47  Spark- 
hall  Ave.  have  contract  for  2^  miles  of 
p;i\cmcnt  on  ^'onge  Street   for  the  To- 


rcjnto  &  York  Highways  Commission. 
Engineer,  E.  A.  James,  .57  Adelaide  St. 
E.,  Toronto. 

Railroads,  Bridges  and  Wharves 

Annapolis,  N.S. 

Tenders  will  be  called  shortly  for  erec- 
tion of  structural  steel  bridge  fcir  the 
Department  of  Works  &  Mines,  Nova 
.Scotia   Provincial   ( io\'ernment. 

Tenders  recei\-ed  by  flic  clerk,  J.  W. 
Sutherland,  Lakeside,  until  May,  for 
construction  of  twcj  concrete  bridges, 
each  14  feet  long,  for  the  Township 
Council. 

Halifax,  N.S. 

Plans  are  being  pie'p.ired  for  double 
tracking  fm-  the  .\'o\a  Scotia  'I'ramways 
&  Power  Co.,  cor.  Sackville  and  Bar- 
rington  Streets.  Engineer,  Chas.  \\^ 
Fowler,  ]0  Lower  ^Vater  Street. 

Metcalfe  Township,  Ont. 

I'lans  and  s] ,eci fic.ii  ion s  with  the  clerk, 
Harry  Tlioinps,,n.  R  R.  \o.  3,  Kerwood, 
who  will  receive  tenders  until  noon.  May 
tor  erection  of  two  reinforced  concrete 
bridges  for  the  Township  Council.  En- 
gineer, Chas.  Talbot,  30  .\skin  St.,  l^on- 
don. 

Montreal,  Que. 

Alfred  Pion.  ];!00  Papineau  Ave..  Mont- 
le.il.  general  contractor  for  $310,000 
bridge  for  the  City  Council  is  in  the 
market  for  G,000  cubic  yards  of  stone, 
.")00  tons  of  reinforcing  steel,  0,000  cubic 
yards  of  sand  and  about  300,000  feet  of 
lumber. 

Ontario,  Province  of. 

Plans  and  specifications  at  office  of 
the  secretary.  Toronto,  and  the  chief  en- 
gineer, North  Bay,  who  will  receive  ten- 
ders until  noon,  June  1,  for  work  to  com- 
idete  construction  of  roadbed  ready  for 
ties  and  rails  extendin.g  from  Milea,ge  6.'! 
to  Mileage  06..)  and  Mileage  SO.S  to 
Milea.ge  81.2  for  the  Temiskaniing  and 
.Northern  Ontario  Railwav.  head  office. 
Toronfo. 

CONTRACTS  AWARDED 

Archie,  Man. 

Wm.  Myles,  hJkhorn,  has  general  con- 
tract for  grading  road  at  a  cost  of  $7,- 
000,  for  the  Municipal  Ccnincil.  Clerk, 
H.  Chipperfield,  .\Ic.\ulcy. 

Chatham.  Ont. 

Xorris  (iibb.  i;.;  I'.righi  Si.,  Sarnia,  has 
contract  for  I'onstruclion  of  ccmcrete  and 
timber  (hn-k  inv  the  Dominion  Sugar 
C  inni)an_\' 

Gosfield  Township,  Ont. 

\V.  J.  Wyalt,  Cottani.  has  general  con- 
tract lor  construction  of  several  cement 
bridges  over  dr.ains  for  the  Township 
t  duncil. 

St.  Eugene  L'Islet,  Que. 

Cali.x  Fondreau  has  general  canlract 
for  .$77,.")00  bridge  for  the  Town  Coun- 
cil, luigineer,  L.  \'allee.  80  St.  Cyrille 
Street ,  Quebec. 
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Vancouver,  B.C. 

(.  .iiiadi.iii  Pa^-itii'  Railway  let  euntract 
lor  cxtcmlinn  shcil  No.  1  foot  of  Bm- 
raril  Street,  to  Davits  L'oiistnictioii  Co  , 
i  rclit  Foiuitr  niiln..  $7.'..00i), 

Wallace.  Man. 

.XukIc  &  Diinka.  W  iiniipit.;.  have  Ki^^"- 
cral  contract  for  concn-ti'  liriilRcs  cosl- 
$S.s;i:!  for  tlu-  Rural  .\1  nnioipalit v  of 
Wallace. 

WallaceburK.  Ont. 

\.irn>  tiilili.  i;;;  ItriKhi  Si..  Sarnia,  lia.'> 
contract  lor  construction  of  a  concrcti- 
anil  timber  for  the  Dominion  Glass  Ioni- 
an v. 

Public  Buildings,  Churches 
and  Schools 

Chaudiere  Station.  Que. 

I'iau^  and  spccilications  wilii  tlie  sec- 
retary-treasurer. C  lias.  Martel.  who  will 
receive  tenders  unlil  May  Ul  for  erection 
of  school  for  the  School  Board. 

Corbin.  B.C. 

Tenders  bein^  received  by  the  Min- 
ister, J.  E.  Grirtith.  until  May  22,  for 
erection  of  school  for  the  Department  of 
I'ublic   Works,   Provincial  Government, 

Cowansville,  Que. 

I'n >te,-tant  School  Commissioners  plan 
academy  building.  Chairman  of  Building 
Commission.  Dr.  Rodtjer.  South  Street.  ■ 

London,  Ont. 

The  erection  of  a  $3,000  frame  taber- 
nacle is  planned.  Address,  Rev.  J.  (i. 
Stiiart,  81  Byron  Ave. 

Longeuil,  Que. 

Tenders  will  be  called  shortly  for  erec- 
tion of  school  for  the  School  Board. 
Secretary-treasurer,  P.  B.  Lamarre. 

Longford  Mills,  Ont. 

Ten<lers  received  bv  the  secretary-trea- 
surer. J.  L.  Baxter,  until  May  21.  for  erec- 
tion of  a  parsonage  for  the  .\nglicaii 
Church.  Plans  and  specifications  at  the 
Packet  Office.  Orillia. 

McCreary,  Man. 

Plans  and  specifications  are  with  the 
secretao'-treasurer,  J.  R.  McLean,  who 
will  receive  bulk  tenders  until  May  20  for 
erection  of  school  for  the  Rosemound 
School  District  No.  1348,  also  separate 
tenders  for  supply  of  material  for  above. 

Mont  Lauiner,  Que. 

Viau  &  \'enne,  70  St.  Gabriel  Street, 
Montreal,  are  preparing  plans  for  a  $60,t 
000  cathedral. 

Nominique,  Que. 

The  Church  wardens  of  St.  .Vgnace  de 
Nominique.  plan  $4,500  frame  and  brick 
presbytery.  Tenders  will  be  called  about 
May  l.'S.  .\rchitects,  Viau  &  ^'enne,  70 
-St.  Gabriel  Street.  Montreal. 

Perth,  Ont. 

Flllis  &  Ellis,  Manning  Chambers,  To- 
rr.nto.  are  preparing  plans  for  alterations 
costing  $30,000  to  school  for  the  Board  of 
Education.    Secretary,  R.  Tamieson. 

Petrel,  Man. 

Tenders  being  received  i)y  secretary- 
treasurer.  Jos.  Switzer,  until  June  1,  for 
erection  of  School  for  the  .School  Board. 

Plumas,  Man. 

Tenders  received  until  1  p.m..  May  21. 
for  erection  of  a  school  for  the  Consoli- 
dated School  District  of  Plumas  No.  88. 
Plans  and  specifications    at    office  of 


C  hairman,  .\.  C.  Munro,  and  Depart mcnl 
of  l-'ducation,  \Vinnii)og. 

Prince  Albert,  Sask. 

t  ity  I'ouncil  plan  alteraticjiis  to  hos- 
pital for  convalescent  home  at  a  cost 
of  $.|i),0()().  Plans  and  specifications  with 
the  Dominion  Government,  Col.  Don- 
aldson, Member  for  I'rince  Albert.  En- 
gineer. .Xngus  .Smith. 

Quebec,  Que. 

G.  K.  T.inguay,  20  d'Aiguillon  Street, 
has  drawn  jjlaiis  for  St.  Patrick  School  to 
be  erected  by  the  School  Board  and  ten- 
ders will  be  called  to  close  about  June  4. 

St.  Bonaventure,  Que. 

riie  Scliool  Hoard  will  erect  a  school 
in  July.  Secretary-Treasurer,  ("has.  For- 
est". 

St.  Ferdinand  de  Halifax,  Que. 

Tenders  will  ))e  called  for  all  trades 
shortly  for  the  erection  of  a  convent  for 
the  Sisters  of  Charity,  1  St.  Oliver  St., 
Quebec.    Asylum  will  be  l)uilt  later. 

Toronto,  Ont. 

Fifty  tliousand  dollars  is  being  raised 
for  addition  to  St.  Albans  Cathedral. 
\'cn.  .\rch.  Deacon  Warren. 

R.  Chalkley  &  Son.  34  Victoria  Street, 
and  the  Dickie  Cmislniction  Co.,  Ryrie 
BIdg.,  want  sub  tenders  for  $35o"oOO 
mausoleum  to  be  erected  for  the  Toronto 
Burying  Grounds  Trustees,  Confedera- 
tion Life  Bldg. 

CONTRACTS  AWARDED 

Beauport,  Que. 

The  following  contracts  liave  been 
.'(Warded  in  connection  with  the  erection 
of  a  $06,000  church  for  the  Parish  of 
Beauport  —  General  contract,  Kdmond 
Belanger,  ."-^t.  Marguerite  .St,,  Quebec: 
giiural  ciintract  for  interior  work,  Jos. 
(iossilin,  .St.  Ccnrgi'  .St.,  Lexis;  electrical 
work,  (ii.iiK-t  &  Belanger,  337  St,  Joseph 
St.:  phimliiiig  and  heating.  Brotisseau  & 
Frere,  320-322  St,  Paul  St„  Quebec: 
plastering,  G.  Therrien,  64  Fraser  Street, 
Levis;  painting,  O,  Lachance,  25  Eden 
.St..  Levis, 

Delisle,  Que. 

Edniond  I^avoie  has  general  contract 
ff)r  .$4,000  frame  jircsbytery  for  the 
Church  wardens. 

Jos.  Harvc.\-  has  general  contract  for 
$lb,.j00  ])re^llytery  for  tile  Church  war- 
dens, 

Dysart,  Sask. 

Smith  Bros.  &  Wilson,  Eightli  and 
Ottawa  Streets,  Re.gina,  have  general 
contract  for  $6,000  school  for  the  School 
Board. 

Hamilton,  Ont. 

The  folhnving  contracts  have  been 
awarded  in  connection  with  tin-  erection 
of  an  $11,000  brick  addition  to  nurses' 
home  for  the  City  C')tnuil: — Masonry 
and  steel.  General  Contractnr,  Geo.  E. 
Mills.  614  King  E.;  carpentry,  J,  Hux- 
ton.  142  Bell  view  .Vve,;  roofing,  Dennis 
&  Jocelyn.  Ferguson  .Vve.  N.;  electrical 
work,  Culley  &  Breay,  35  King  W.: 
plumljing  and  heating,  Adam  Clark,  7 
Main  .St.  N.:  jjlastering.  H.tnnaford  Bros.. 
2.32  Robinson  St.;  painting,  Peter  Thomp- 
son. 13  W^alnnt  W, 

Ottawa,  Ont. 

The  following  contracts  have  been 
awarded  for  supply  of  material  in  con- 
nection with  the  erection  of  parliament 
buildings  for  the  Department  of  Public 
Works,  Dominion  Government.  Ottawa: 
—  Partition  tile.  Sun  Brick  Co,,  32  To- 


ronto .St.,  Toronto;  terra  cotta  tile.  Na- 
tional Fireproofing  Co.  of  Canada,  Ltd., 
Dominion  Bank  Bldg.,  Toronto;  terra 
cotta  furring,  Montreal  Terra  Cotta  Co., 
Ltd.,  42  St.  Sacrament  Street,  Montreal; 
spruce  plank,  Estate  of  James  Davidson, 
Wellington  St.,  Ottawa. 

If.  Dagenais,  223  St.  Patrick  St.,  has 
the  general  contract  for  $6,000  brick  ve- 
neer hall  for  St.  Ann's  Parish  Church, 
.\ngelesca  Sq.  Plumbing,  heating,  plas- 
terin.g,  painting  and  electrical  work  will 
be  let, 

St.  Andre  D'Argentine,  Que. 

*  B.  Lafleur  &  Fils,  Lachute,  have  gen- 
eral contract  for  frame  and  brick  church 
for  the  church  wardens. 

St.  Anthonin,  Que. 

Chas.  E.  April,  Green  River,  has  gen- 
eral contract  for  school  for  the  School 
Board. 

St.  Honore,  Que. 

Thos.  Page,  Chicoutimi,  has  general 
contract  for  $4,300  presbytery  for  the 
Parish  of  St.  Honore. 

St.  Victor  de  Tring,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $30,000  stone  and  brick  college  for 
Fatlier  D.  Garon  and  J.  Bernier: — Ma- 
sonry and  plastering,  Chas.  Paradis,  159 
St,  Therese  Street,  Quebec:  carpentrj-, 
Poudrier  &  Boulet,  Blacklake;  roofing, 
E.  Falardeau,  308  Queen  St.;  plumbing, 
heating  and  electrical  work.  P.  P.  Gi- 
giiere,  Ltd.,  52-56  Fosses  St.,  Quebec.  ■ 

Wingham,  Ont. 

W  illiam  Kintoul  has  ,ceiieral  contract 
lor  $5,01)0  lirick  addition  to  hospital  for 
the  General  Hospital  Board. 

Winnipeg,  Man. 

The  Tyndall  Quarry  Co.,  Ltd.,  1591- 
Kvin  .St.,  have  the  contract  for  interior 
stone  work  for  the  Provincial  Parliament 
Buildings. 


Business  Buildings  and  Indus- 
trial Plants 

Amherstburg,  Ont. 

The  Imperial  Bank  have  purchased  a 
site  on  \\hich  they  plan  to  erect  a  $30,- 
000  bank  l)uilding.  Architect.  J.  C.  Pen- 
nington, Lal)elle  Bldg.,  Windsor. 

Belleville,  Ont. 

The  Graham  Co.,  Ltd.,  will  rebuild 
evaporator,  etc. 

Didsbury,  Alta. 

The  Carlyle  Dairy  Co.,  228  5th  Ave.  S.. 
t  a]gar\-,  are  erecting  a  $10,000  frame 
creamery. 

Ford,  Ont. 

(.'lialmers  Mtitor  Co.,  Ltd.,  plan  tem- 
porary factory  building,  costing  $15,000. 
Manager,  H.  S.  Lee. 

Grandmont  du  Cap,  Que. 

M.  Isail  ])lans  $:!,000  frame  and  brick 
store, 

Halifax  N.S. 

The  Ori^hcus  'fheatre  LOiiipany,  20 
Granville  .St.,  plan  addition.  Manager. 
Xarcisso  \'.  Ciaston.guay. 

Hamilton,  Ont. 

Tenders  w  ill  be  called  bv  the  architect, 
i".  W.  Warren.  Hank  of  Maniilton  Build- 
ing, shortl}^  for  the  erection  of  a  rein- 
forced concrete  and  brick  store. 

Plans  and  specifications  with  architect. 
F.  W.  Warren,  Bank  of  Hamilton  Bldg., 
who  called  tenders  for  heating,  painting. 
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niasunry,  steel,  carpentry,  roofing,  ])lunil)- 
ing  and  electrical  work  for  $:>,0()0  brick- 
addition  tu  factory  owned  by  Bowron 
Bros.,  105  \  ictoria  Ave.  N. 

London,  Ont. 

The  Steel  Lockers  Ltd.,  plan  $:i5,00() 
factory.  Manager,  V.  A.  Biichner,  574 
Waterloo  Street. 

F.  G.  Mitchell,  cin-  of  f^ondtin  l'".n- 
gine  Supplies  (d..  has  leased  premises 
and  will  fit  up  as  an  auto  sales  room  and 
repair  shop  at  a  cost  of  $5,0()0. 

Ottawa,  Ont. 

Plans  and  specifications  with  the  ar- 
chitect, W.  E.  Noffke.  Central  Cham- 
bers, who  will  receive  tenders  until  May 
I'J  for  erection  of  store  and  office  cost- 
ing $25,000  for  Hon.  Senator  N.  A.  Bel- 
court,  489  Wilbrod  Street. 

Quebec,  Que. 

'fhe  Canadian  I'acilic  Kailway  Rom- 
any, liead  iiflicc.  Montreal,  will  shortly 
erect  a  $11,()oi)  warelmuse. 

Plans  are  in  progress  for  $(5,000  frame 
and  brick  store  and  residence  for  Emile 
Roy.  Tenders  will  be  called  about  Ma\' 
15  for  metal  ceiling  for  store  and  wall 
board  finish.  Architect--.  Lacroix  ^; 
Nosworthy.  58  Palace  Hill. 

Renfrew,  Ont. 

Town  Council  plan  brick  market  build- 
ing.   I'lngineer,  J.  ]\.  Stewart. 

Richmond,  Que. 

The  Huot  Rifle  Automatic  .Vttach- 
nient  Co.  plan  factory  in  the  fall. 

St.  Hubert,  Que. 

.Mplionse  Qulnit  plans  sawmill. 

St.  John,  N.B. 

The  New  Brunswick  Power  Co.,  I3ock 
St.,  plan  gas  plant  to  cost  about  $500,000. 

Thorold,  Ont. 

Exolon  Plant  plan  $200,000  addition. 
r£ngineer,  Kalmus,  Comstock  &  W'est- 
cott,  care  of  owner. 

Three  Rivers,  Que. 

Henri  Godin,  .\lexandre  Street,  plans 
$.3,600  warehouse.  Architect,  Jules  Car- 
on,  69  Francois  Xavier  Street. 

Toronto,  Ont. 

W.  G.  Hunt,  10  Queen  Street  E.,  is 
preparing  new  plans  for  stores  and  apart- 
ment costing  $10,000  to  be  erected  at  St. 
(  'lair  and  Vaughan  Road. 

Tenders  received  by  Board  of  Contrrd 
until  May  23  for  erection  of  pig  pens, 
costing  $7,500,  for  the  Canadian  Nation- 
al Exhibition  Board,  n8  King  E.  Plans, 
(tc,  at  City  .Vrchitect's  Department,  Cilv 
Hall. 

The  Canada  Pipe  &  Steel  Company,  91 
(  Inirch  St.,  will  erect  a  warehouse  on 
site  of  old  building  which  is  being 
wrecked. 

S.  &  L.  S.  Yolles,  07  Baldwin  Street, 
will  erect  a  $10,000  mill  and  brick  ware- 
house. 

Tenders  are  now  being  received  by  the 
architects,  Hynes,  B'eldnian  &  Watson, 
105  Bond  Street,  for  smaller  trades  in 
connection  with  the  erection  of  a  .$60,- 
000  concrete  and  brick  warehouse  for 
H.  Rotcnburg,  77  Spadina  .\ve. 

Trail,  B.C. 

The  Kootenay-Columbia  Fuel  Supply 
Co.  will  erect  a  $16,000  brick  veneer 
business  l)lork.     Manager.   S.  Lazaroff. 

Viking,  Alta. 

The  Western  Canada  Flour  Mills  Co., 
plans  elevator. 


THE  CONTRACT  RECORD 

Winnipeg,  Man. 

The  Directors,  Union  Stock  Yard,  St. 
Boniface,  plan  improvements  costing 
$ll»(),0()()  (o  stock  yards.  Manager,  (i.  S. 
Wicknian. 

CONTRACTS  AWARDED 

Brantford,  Ont. 

.\.  i.  (  iiiniar.  lis  (  idborne  Street,  has 
general  rcmlr.ni  fur  alterations  costing 
$7.40(1  li.  ^tlM-^■  Icjr  (;.  K.  Stratford  and 
R.  (i.  ()  'i'liMinsdU.  1  Toronld  Slreel, 
Torontc  I. 

Halifax,  N.S. 

The  following  contracts  have  been 
;iwarded  in  connection  with  the  erection 
of  a  $12,000  departmental  store  for  F. 
W.  Woolworth  Co..  Toronto: — General 
contract,  W.  T.  Harris  &  Son,  Maynard 
St.;  steel,  carpentry,  roofing  and  plaster- 
ing, general  contractor;  masonry,  S.  A. 
Marshall  &  Son,  Iveith  BIdg. ;  plumbing 
and  electrical  work.  Farquhar  Bros.,  Bar- 
rington  St.:  heating.  Longard's  Ltd.,  Hol- 
lis  St.:  iiainting,  Martin  &  Moore.  Bar- 
rin.gton  Street. 

Falcmer  &  McDonald,  St.  Paul  Bldg., 
lia\e  the  general  contract  and  will  cari-y 
out  the  masonry,  steel,  carpentry,  roof- 
ing and  plastering  for  three  stores  for  Dr. 
F.'  1^  Little.  114  Gottingen  Street. 

Hamilton,  Ont. 

'file  ("anadian  Engineering  &  (,'on- 
struction  Co.,  [',ank  of  Hamilton  Bldg,. 
have  general  contract  for  $75,000  fact(jr\- 
for  the  National  .•Xbrasinc  Co.,  head  office. 
Boston,  Mass. 

Innerkio,  Ont. 

Jas.  Edwards  has  the  general  contract 
for  $5,000  brick  bank  building  for  the 
Standard  Bank,  head  office.  Toronto. 

London,  Ont. 

Harry  Hayman,  491  Ontario  Street, 
has  general  contract  for  remodelling 
buildings  at  a  cost  of  $:i,500  for  R. 
Hueston,  292  King  Street. 

Milverton,  Ont. 

B.  &  N.  Billing  Co.  have  general  con- 
tract for  $5,000  reinforced  concrete  gar- 
age for  Ed.  Groppe. 

Montreal,  Que. 

The  following  cc^ntracts  have  been 
awarded  in  connection  with  alterations 
costing  $5,000  to  store  for  the  Royal 
Bank.  St.  Tames  St.: — Masonry,  carpen- 
try and  uainting,  general  contractors, 
Purdy  &  Hcn.lrrson.  .  916  New  Birks 
Bldg.;  steel.  Structural  Steel  Co.,  Ltd., 
10  Cathcart  .St.;  roofing,  ]jluml)ing  and 
heating,  Hickey  &  -\ubut,  9,3  Dominion 
St.:  electrical  wf)rk,  McDonald  &  Wilson 
Co..  Ltd.,  99  Drumniond  .St.;  plastering, 
McNulty  Bros.,  182  Mountain  St. 

New  Liskeard,  Ont. 

.Sntcliffe  i*^'  Ni'cland  havi'  .general  con- 
tract for  $10,000  frame  creamer\-  for  the 
DejiartnuMit  of  Piddic  Works.  Provincial 
Government. 

Oshawa,  Ont. 

R.  Wallace,  Kingston,  has  the  ma- 
sonry and  concrete  and  Geo.  Oakley  & 
Son,  278  Booth  .Ave.,  Toronto,  the  cut 
stone  contract  for  $15,000  bank  for  I  be 
Dominion  Bank,  Kin,g  and  ^'ongr  I^ls., 
Toronto. 

Ottawa,  Ont. 

C,  C.  Ifamilton.  237  Lyon  Slreel,  has 
general  contract  for  $:j,()00  ironclad  and 
frame  stora.ge  l)uilding  for  the  Standard 
Chemical.  Iron  (.K:  Lumber  Co.  of  Can- 
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ada,  Ltd.,  head  office.  Royal  Bank  Bldg., 
Toroilto. 

Quebec,  Que. 

J.  Villeneuve  &  Son,  254  Prince  Ed- 
ouard  St.,  have  the  general  contract  for 
$10,000  brick  garage  for  Louis  Lavoie, 
i:!4  Queen  Street. 

jinchereau  &  Lamonde,  325  Richard- 
son Street,  have  general  contract  for  re- 
modi'lling  store  at  a  cost  of  $:!,000,  for 
Cyr    Robitaille,  330  St.  Joseph  St. 

Regina,  Sask. 

The  followin,g  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $26,000  brick  and  glass  public  gar- 
age for  Whitmore  Bros.: — Steel,  Dom- 
inion Brid.ge  Co..  Canada  Bldg..  Winni- 
pe,g:  carpentry,  J.  G.  Traub,  3f05  Rea 
St.;  plumbing  and  heating,  Regina 
Phnnbing  &  lieating  Co.,  1843  Hamilton 
Street. 

Saskatoon,  Sask. 

The  followin.g  contracts  have  l.ieen 
awarded  in  connection  with  the  erection 
of  a  $125,000  reinforced  concrete  ware- 
house for  T.  Eaton  Co.,  .^ve.  E.  North: 
— General  contract,  Hazelton  &  Walin, 
303  Donalda  Bldg.,  \\  innipeg;  plumbing, 
Green  &  Litster  Ltd..  237  Fort  St..  Win- 
nipeg; elevators.  Otis  Fensom  Co..  50 
Bay  St.,  Toronto;  fire  sprinklers,  Can- 
adian General  Fire  Extinguishing  Co., 
1200  Dundas  St..  Toronto. 

Sherbrooke,  Que. 

Gray  &  Dunn.  I  I  St,  John  St.,  Mont- 
real, have  the  general  contract  for  $36,- 

000  brick  garage  for  .\.  Sangster,  Drum- 
niond Street. 

Thornhill.  Ont. 

H.  F.  Sheldon,  care  of  Local  Branch, 
has  general  contract  for  $10,000  stone  and 
brick  bank  for  the  .Sterling  Bank  of 
Canada,  48  Kin,g  W^,  Toronto. 

Toronto,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $47,000  factorv  and  art  gallery  for 
B.  M.  &  T.  Jenkins,  28  College  Street:— 
Plumbing  and  lieating,  W.  J.  McGuire, 
Ltd.,  91  Jarvis  St.;  plastering,  Hoidge  & 
Sons.  34  Price  St.;  paintin.g.  A.  E.  Phil- 
lips, 14  Richmond  E.;  wiring,  Hudson 
Electrical  Co..  18  Toronto  .St.;  elevator, 
Otis  Fensom  Elevator  Co.,  Ltd.,  50  Bay 
St. 

R.  E.  McDonagh.  299  Huron  St..  has 
general  contract  for  $15,000  brick  ,gar- 
a,ge  for  Peter  Bros.,  348  Augusta  .Xve. 

Whitby,  Ont. 

Jackson  Lewis  Co..  Ltd.,  7()  .\dclaide 
W.,  Toronto,  has  general  contract  for 
$30,000  hollow  tile  and  brick  theatre  for 
the  ATilitary  Hospital  Commission,  I 
Queen's  I'ark,  Toronto. 

Windsor,  Ont. 

R.  Weslct)lt  &  Co.,  Hoard  of  fraile 
ISldg.,  have  general  contract  for  $.30,000 
reinforced  concrete  an<l  brick  auto  sales 
buildin.g    for    the    .Sliiclet)aker  Cor|)ora- 

1  ion. 

Winnipeg,  Man. 

Hazelton  &  W'alin.  :i03  Donalda  Bldg.. 
have  the  general  contract  for  $20,000 
motor  assembling  plant  for  Temple  God- 
man. 

The  Sutherland  C  onstruction  Co.,  302 
Carlton  Bldg.,  have  the  general  contract 
for  three  stores  costing  $10,000.  for  Dr. 
(  ;,  1  lu  berl,  412  Boyd  Bldg. 

(Continued  on  page  45) 


Tenders  and  For  Sale  Department 


Tenders  for  Drain 


,  ^  ,  n  ,  .1     i.>      1  lu      Wot     I  i.ll  .1 

il   ui   liif  I'oniiiiii iial    llotfl,  Aillnii. 
-..Uy.  the  aSrd  d»y  of  May.  ai  2  o'cl.nU 
ihc    loii-jniction    of    llii-    Wcsl  i\a\:i 
I'jvj  ami    IVrl  iii<iitii.-i|>al  ilruiii.     Work   to  (.'om 
"..»  ill,.,   than  llic  miiUUc  of  liinc.  I'laiiN 
UN    can    lie    seen    at    the  clerk's 
l.owe<I    or    any    tender  not 
.  I.te.l.      I>atc<l    this    i'tli    ilay  of 

M..>.  r.'lT 

(M>!.ie.li  .lAMKS  I.  AMI'llKI.I.. 
TtnynNhii"  t'lerk, 

r.elwoocl.  ()nl. 


Tenders  for  Sewers 


Tenilers  will  he  lecciveil  liy  rcgislen-il  |iosl  uiily. 
.i.Mrc»>c<l  to  the  riiairinaii.  Hoard  of  {'ontrol.  (  ity 
Hall.  Toronto.  ui>  to  noon  on  Tuesday.  May  22nd, 
1917.  for  the  construction  of  the  following  sewers: 
I'ai>c  Ave..  Danforth  Ave.  to  North  City  Limit ; 
Kyerson  Avenue.  Oueen  Street  to  1.51  ft.  nortli. 

Envelopes  containing  tenders  must  be  iilaiiily 
marked  on  the  outside  as  to  contents. 

Siieciticalions  may  be  seen  and  forms  of  tender 
ohtaineil  at  the  Works  Department,  Room  (J. 
(  ity  Mall. 

Tenderers  must  comply  strictly  with  conditions 
•  li  I'lty  IJy-law  a.t  to  deposits  and  sureties,  as 
set  out  in  specifications  an3  forms  of  tender. 

The    lowest    or    anv    tender    not  necessarily 

T.  I..  (  HURCII,  Mayor, 

Chairman,  Hoard  .of  Control. 
I  .,  "h.    1917.  20.20 


Notice  to  Contractors 

Temiskaming  and  North- 
ern Ontario  Railway 

Toronto,  Onl.,   .May  10th,  11*17. 
d'-rs     for     the     work     Cother  than 
y  to  the   complete  construction 
^dy  for  the  ties  and  rails  upon 
•  the  T.  &  X.  O.  Railway  Com- 
e.xtending  from  Mileage  03  to 
from  Mileage  WJ.8  to  Mileage 

•  -  '  ived   at   the  office  of  the  Sec- 

or    the    Commission,    tjti    Church  .Street, 
•  >,    until    twelve    o'clock    (noon)    on  the 
lay  of  June,  1917. 
On  receipt  of  a  request  in  writing,  a  copy  of 
"-ach   of  the  following  documents:  — 

In.<)tructions    to  Bidders; 
Form  of  Tender ; 
.Specifications ; 

•  t'!   »)f   furnished   to   intending   bidders   at  the 

■  f:   Secretary  of  the   Commission,  To- 
thc  office  of  the  Chief  Engineer  of 
-sion,   Xorth    Hay,   where   plans  and 
-  [.enaining  to  the  work  may  also  be  seen. 

The  right  is  reserved  to  reject  any  or  all  bids. 

W.  n.  MAUND, 

Secretary-Treasurer, 
2f»-20  T.  &  v.  ' ).  Railway  Commission. 


Tenders  for  Boilers 


'l\'niU*r->  addressed  to  the  uinlcrsif^iied  will  l)t." 
rtH'oived  by  re>»istercd  jiost  only  up  lo  Tuesday. 
June  6th.  1917.  fcir  tlu-  s.-ilc  .ind  ii-ninv.il  of  four 
IliirizoiUal  Koturn  Tubular  I'.oik-rs  froiii  llu-  West 
lloilci"  Uoon\  of  the  ("ity  llall,  Tonjiito.  Cojiy 
(»f  tei'nis  anti  contlitions  may  be  seen,  and  tender 
f(H  ni   obtained,   to^^etiier   w  ith  infrn  nialion  re- 

lative tlicreto,  at  the  offices  of  tlu-  I'mperty  1  )e- 
jiartment.  City  Hall.  The  nsuai  eunditinns  per- 
taining to  tendering,  as  preseril)ed  by  City  l!y-la\v. 
nuist  be  strictly  complied  witli,  and  en\»elc)pes  con- 
taining tenders  nnisl  be  plainly  marked  on  the 
outside  as  to  contents.  ,\  boncl  from  a  guarantee 
lompany.  satisfactory  to  tlie  Corporation,  will 
be  accepted  in  liett  of  the  personal  see\nities  pi-o- 
vided  for  in  the  terms  and  conditions.  Tlie  higli 
est   or   any   tender   not   necessarily  aeeepted. 

T,  L,  CHURCH,  iNfaycr. 
211-20  Cliaiinian,    Hoard   of  Coiilrol. 


CITY  OF  BRANTFORD 

PROVINCE  OF  ONTARIO 


Seale(.l  tenders  will  be  received  by  the  Sec- 
retary of  the  I?oard  of  Water  Commissioners 
luitil  .S  11. m,  on 

Monday,  May  28th,  1917 

for  two  electrically  driven  turljine  pumps  with 
capacity  of  .''.00  gallons  jier  minute  each,  also 
electric   motors  and  e(|uipment. 

Specifications,  etc.,  may  be  seen  at  the  office 
of  the  Secretary  of  the  Board,  Branttord,  or  at 
the  Engineer's  office,  Mail  Building,  Toronto. 

The  lowest  or  any  tender  not  necessarily 
accepted. 

JOHN   FAIR,  Esq.,  Chairman. 

F.  W.  FRANK,  Esq.,  Secretary. 

CHIPMAN   &    POWER,  Engineers. 

19-20 


Tenders  for 

Additions  and  Altera- 
tions to  School 

.Sealed  bulk  tenders  for  all  trades  except  Struc- 
tural Steel  work,  wdll  be  received  until  4  o'eloek 
p.m.,  June  1st,  1917,  for  proposed  .S-roum  addi- 
tions and  alterations  to  Oueen  Mary  .School,  C  hat- 
ham,  Ont. 

Plans  and  specifications  may  be  seen  at  Ar- 
chitect's office,  .\'o.  1  Victoria  I'.lock,  Clialliam. 
or  at  the  office  of  C.  E.  lieeslon,  .Sci  rel.ir>  icj 
Board  of  Education,   County   lUnlilinn.  Clialli.-uu. 

The  lowest  or  any  tender  not  necessarily 
accepted.  .  ' 

Tenders  to  be  marked  "Tenders  for  Oueen 
Mary  .School,"  and  addressed  to  C.  E.  Bceston, 
Secretary,   Board  of  Education,  Chatham,  Ont. 

.MI  information  may  be  had  at  the  office  of  the 
Architect.  John  Methven,  Victoria  Block,  Chat- 
ham, Ont. 

No  tender  will  be  considered  uidess  accom- 
panied by  marked  cheque.  WtjrW  must  be  com- 
pleted by  October  lOth,  1!-)17.  20-21 


Board  of  Education 


.Sealed  lenders,  whole  or  separate,  addressed  tu 
t.lic  .Secretary-Treasurer  of  the  Board  of  Educa- 
tion,  will   be  received  until 

Thursday,  May  31st,  1917 

for 

Pupils'  Desks,  Teachers'  Tables, 
Desks  and  Chairs,  Etc. 

also 

Lumber,  White  Lead,  Turpen- 
tine, Linseed  Oil,  Etc.,  re- 
quired for  repairs. 

.specifications  may   be  seen  and  all  informalioi^H 
(tbtained    at    the   office   of   the    Superintendent  o^H 
lluililinLfs,    .\dminist]-ation    J^»iiilding.    l.lo  Coileg^H 
Street.     Eacli   tender   must   be  accompanied  with^| 
an    accepted    bank   clieque    for   five   per   cent.  O^H 
tile  amoimt  of  tender,  or  its  etjuivalent  in  casU^^ 
applying    to    said    tender    only.      Sureties    for  all 
tenders  CNceeding  four  thousand  dollars  must  be 
furnished    by    Surety    Comitanies.     Tenders  must 
be  in  tlte  liands  of  the  Secretary-Treasurer  of  the 
IJoard  at  his  oftice.  Administration   Building,  not 
later  than  four  o'clock  p.m.  on  the  day  named, 
after    which    no    tender    will    be    received.  The 
lowest   or  any   tender  will  not  necessarily  be  ac-  1 
cepted. 

F.    I!.  EDMUNDS, 

Chairman,  Property  Committee. 

\V.   C.  WILKINSON, 
20-20  .Secretary -Treasurer. 


Trench  Excavator 


For  sale,  1  Parsons  Trench  Excavator,  Model 
J'",,  two  years  old.  Fiu-ther  particulars  on  ap- 
plication to  W.  H.  Thome  &  Co.,  Ltd.,  St. 
John,  N.B.  19-22 


Wanted 


Wanteil  a  .i^ooil  second-hand  shovel  dipper, 
to  1  yard.     .Steam  operation  considered,  but  om 
suitable  for  hydro  electric  power  preferred.  Musi 
be    cruaraiiteed    first    class    couditioti.-  (Ontario 
Sewer  Pi])e  Companv,   Limited,  Mimico.  Ont. 
•  ■  2H--J1 


For  Sale,  en  bloc 


Factory  equipped  to  turn  out  large  quantities  of 
Concrete  Sewer  Pipe,  Hollow  Blocks,  Bricks, 
Cornices,  Friezes,  Ornamental  Blocks,  V'ases. 
Floor,  Roof,  and  Ornamental  Tiles.  Wharf  equip 
ped  with  Electric  Crane  and  lights,  and  a  short 
tramway  with  branches  through  factory  and  yard. 
The  Plant  cost  .$70,000;  will  be  sold  cheap,  in- 
cluding large  stock  of  aggregates  and  colors. 

The  I'lant  includes  two  patent  automatic  pipe 
machines,  otie  for  pipe  15  in.  to  42  in.  in  diain- 
eter,  lengths  41  inches ;  and  one  for  pipe  4  in. 
to  12  in.  in  diameter,  lengths  40  in.;  two  men  on 
each  machine  and  a  mixer  can  turn  out  100  to 
200  lengths  every  ten  hours,  according  to  the  sizes 

(.)ver  ll,t)0O  feet  well  matured  sewer  pipe  in 
stock,  dimensions  as  above,  will  be  sold  in  lots 
to  suit  purchasers. 

For   particulars   apply  to— 

S.  C.  FOWLER,  Liquidator. 

No.  70  St.  Paul  Street. 
lOt.f.  Quebec,  Que. 
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Stone  Cutting  Machinery 
and  Plant  For  Sale 


Diamond  Saw. 
Gang  Saws. 

Derricks  and  Plant. 

Apply, 

HOLMES,  1113  YONGE  STREET 
TORONTO,  ONT. 

17  20 


POSITION  WANTED 


TECHNICAL  GRADUATE  witli   very  I'Cst  of 
steel  and  liuildinv;  experience  wiiuld  like  to  sectiie 
•  a.s<eney    in    steel    or    building    line    for  Montreal, 
liox  n.'itl,  fontract   llcecnd,  "'Montreal.  10-L'l 


ENGINEER   cai>al.Ie   of   taking   char.ye   of  ile 
^iiiiiins;  and   mstlinji    np    new     work,    open  for 
position   with   small   steel   and   iron    works.  l!o\ 
.ViS.  Contract  Record,  11!)  I'.oard  i>f  Trade,  Mr.nt 
real. 


CONSTRUCTION  ENGINEER.  C.  E.,  with 
practical  experience  in  I'^tetoiit  s,  (Irain  J'',]evaloi  s, 
I  )f)eks.  Concrete  and  Slct  l  Work,  oiien  for  a 
responsible  position.  lIox  o.jl),  Contract  Kecord, 
11!)  Hoard  of  Trade,  Montreal.  lO  -'l 


Residences 

Britannia.  Ont. 

Tenders  received  hv  the  arcliitect.s, 
Millson  &  Burscss,  L'nion  l!ank  Uuild- 
\xiii.  Ottawa,  until  May  IT  for  erection  of 
$5,000  stucco  cotta.2:e  for  .V.  H.  Coplan, 
liull,  Que. 

Delisle,  Que. 

Xoel  ])lans  ."tiii.OOO  frame  residence. 

Halifax,  N.S. 

I'lan.s  and  specifications  with  the  archi- 
tect. .\.  \\.  L'ohli,  iVamway  Buildino-,  who 
will  call  tenders  about  lune  1  for  the 
erection  of  a  $.'),()00  frame  residence  for 
I  i.  L.  1 1  art,  Gottinsen  .St. 

Tenders  will  i)e  .called  shortly  for  the 
erection  of  a  $4, .500  frame  double  tene- 
ment for  John  J.  Yduno".  145  Creiohton 
.Street. 

.Taffa.  Ont. 

I.  Stafford  will  erect  a  $:i,0n()  brick- 
residence. 

Kentville.  N.S. 

II.  I''.  I'"at(]ii  is  erecting  a  $4,000  frame 
residence. 

Leamington,  Ont. 
«|  Henry  KilT  plans  $4,000  residence. 
^  C.  (i.  .\twell.  Third   ("oncessiou,  will 

erect   a    $4,000    frame     and  iirnamental 

''rick  bnn.oalow. 

London,  Ont. 

lames  Orme,  101:.'  Walerhm  St..  will 
erect  a  $(1,000  brick  residence. 

Mont  Laurier,  Que. 

l-eoiiard  .Moncinn  is  erectin.o  a  $1,000 
Iraine,  tin,  and  bricl<  residence. 

Montreal.  Que. 

Sydney  C  oin  her.  .'ii:!  Drummond  lUdg., 
architect  for  a  $4,000  brick  residence  to 
i>e  erected  by  H.  S.  Lee,  17  Prudhoinme 
Ave.,  will  receive  tenders  shortly  for 
roolinof,  i)lnmhin,n:,  heatina:,  and  plaster- 
ing. 


Ottawa.  Ont. 

I).  Arbuckle,  ::s  (iv\\nn(,'  .\ve.,  will 
creel  .i  $5.51)0  l)i  ick  \  eiieer  residence,  and 
will  let  plimiliinn.  heatin.!.;,  jilasterint;, 
painliii.L;.  and  electrical  wurk'. 

Ouebec,  Que. 

I.   .\.   l.aberoe.   .\ ii.l; e-(  iardien,  (  i>unl\- 
Montmorencv,    nr    care    of    hwiut,  lias 
.L;ener,-il    contract    fi>r   $4,<i0(l    linck  rcsi 
deuce  for  dust,  loliidnn,  SS  St.  I'eter  Si. 

Regina,  Sask. 

I'lan^  .ind  speci li cations  with  the  archi- 
tects. St'M-cv  X:  \'an  l{.oiii,,nd,  10115-14 
McC  allum  llill  lilock.  who  will  receive 
tenders  until  iMav  :.'()  \or  erection  of  a 
$:.'(), 000  apartment  building  for  Seller 
Sons,  .\lbert  and  .Si.xtli  .Streets. 

Renfrew.  Ont. 

W  illiam  .\.  .Vctmi  plans  $:!,500  frame 
and  brick'  residence. 

Sherbrooke,  Que, 

I 'kills  liciiio  prep.ireil  hir  $4,000  lirick 
addition  tn  tenement  Iimusc  ownefl  by 
1'"..  .Sylvestre.   ilochelaga  I'.ank  lUiilding- 

St.  Thomas.  Ont. 

E.  S.  Hatcli.  11:3  l  entre  St.,  will  erect 
three  frame  residences,  costing  $6,000. 

Toronto.  Ont. 

L.  LoUa,  1!)7:>  Dutlerin  St..  will  erect  a 
])air  oi  brick  residences,  at  a  cost  of 
$4,000. 

M.  Dennis,  ;:;s  Richmond  West,  is 
open  for  tenders  nn  all  trades  for  the 
erection  id  pairs  ol  brick  ri'sidences. 

costin,^  $!),0()0. 

W.  E.  Charters,  .s:3,S  Kingston  Road, 
will  erect  eight  frame  and  lirick  \eneer 
residences,  costin,g  $10,000. 

J.  S.  Case,  124  Grenadier  Road,  exca- 
vating for  a  $4,000  brick  residence.  Own- 
er lets  plumbing,  heating,  plastering, etc. 

Plans  drawn  for  a  pair  of  brick  resi- 
dences, costing  $4,400,  for  D.  Gould,  117!) 
.St.  Clair  West,  who  buys  brick  and  lum- 
ber and  lets  plumbin.g,  heating,  plaster- 
ing, painting,  etc. 

George  Farrell,  (i  Matherly  Road,  will 
erect  a  pair  of  brick  residences,  costing 
$4,:300. 

Weismiller  &  McKenzie  l]rt)thers,  14:35 
King  West,  will  erect  a  $:!,000  brick  resi- 
dence. 

Tenders  wanted  for  erection  of  two 
frame  cotta.gcs  for  Mr.  Massey,  (Hi  Shu- 
dell  .\venue. 

Tenders  wanted  for  excavating  and 
stone  foundation,  with  or  without  mater- 
ial, in  connection  with  a  pair  of  brick 
residences,  costin.g  $4,000,  to  be  erected 
by  J.  .  Young-  &  Son,  8:!5  College  St. 

(jcorge  E.  Case,  50  Oakwood  Avenue, 
will  erect  a  ,$;!,500  brick  residence:  will 
buy  brick  and  lumber  and  let  pluml)ing, 
heating,  wiring,  and  plastering. 

M.  I'".  Worthington  &  Co.,  555  Mark- 
li;im  .St..  will  erect  two  residences,  cost- 
in.g $4,400;  will  buy  brick  and  lumber  and 
let  plumbin.g,  heating,  plastering,  etc. 

W.  I.  McWaters.  :3.S  Kingswood  Ud., 
will  erect  two  $:j,;300  frame  and  brick 
residences  and  buys  brick  and  lumber 
;ind  lets  plumbing,  heatin.g.  etc. 

Iv  11.  and  E.  T.  Miller.  ;39()  Lauder 
.\ve..  are  erecting  a  $:'..;3()0  brick  resi- 
dence, and  will  let  plumbing.  Iieatii-ig, 
etc. 

Plans  are  ready  for  a  $4,000  stucco  and 
brick  residence  to  he  erected  by  Cox  & 
Cummings,  Canada  Life  I'uilding.  wlm 
will  let  plumbing.  Iie.ating.  etc. 


\\  .  .S.  (jrimshaw,  10:3  .\\emie  l\d..  will 
erect  $:;.00l)  hrirk  residence  and  buy 
brick  and  luiiibei-  ,tnd  let  phimlring,  heat- 
in.g, plasirring,  and  paintin.g. 

h  .  C.  I '.nrri  mgh  s,  fU:;  (  Jiieen  \\  .,  jdaiis 
alleraticjiis  |m  residenct'  into  two  stores, 
at  a  cost  of  $4,000. 

-\lfreil  flawrs,  Stratford.  Conn.,  has 
])urchased  a  site,  on  which  lie  plans  to 
erect  a  number  of  residences,  costing 
from  $:;,(ioo  lo  $5,000  each. 

Griffin  ContractiiiL;  ( Umpany,  7a  Mc- 
J-toberts  .V\cmic,  will  erect  a  pair  of 
brick  resideiucs,  ciis,tniL;  $4,200. 

James  Johns., n.  5  1  b.llabeck  .\.ve.,  will 
erect  a  $:^,()0()  brick  residence. 

Walkerton,  Ont. 

I'lans  will  be  iireparcd  for  $.;,50o  brick 
residence  to  I.e  erecicd  \>\  ]<.<].  t'oiinors. 
Warwick,  Que. 

Lucien  I'.aril  plans  $15,000  stone  ami 
tranie  residence. 

Windsor.  Ont. 

I'ord  &  Mcl.arl\.  11  \'i,-i,,ria  lUiilding, 
will  erect  two  $:i.5()0  hnck  bungalows. 

Woodruffe,  Ont. 

I.  Courtemanch,  I  ;:3  Clarence  St..  |)lans 
residence. 

CONTRACTS  AWARDED 
Amherstburg,  Ont. 

Charles  Chaplan  has  plumbing,  heating 
and  metal  work  for  $(;,000  brick  residence 
for  Walter  Chater,  Walkerville. 

Bienville,  Que. 

Louis  Gnerin,  Laiizoii  Ouest,  Levis, 
has  general  contract  for  $5,000  residence 
lor  Syhis  (iiienard,  ISienxille,  Levis. 

Cap  de  la  Madeleine,  Que. 

V\  ilbrod  Rousseau  has  general  contract 
for  frame  cottages,  costing  $:!,000  each, 
for  the  St.  Maurice  Paper  Company. 

Granton,  Ont. 

The  general  contract  for  $4,000  brick 
residence  for  A.  J.  Clatworthy  has  been 
awarded  to  Mr.  Govvan,  care  of  owner, 

Guelph,  Ont. 

I'hc  lollowing  contracts  have  been 
avvarded  in  connection  with  the  erection 
of  an  $«.0()0  brick  residence  and  garage 
for  Dr,  Rudell,  Wyndham  St.:  Masonry, 
Johnson  &  Williams,  care  of  owner;  car- 
pentry and  roofin.g;  G.  H.  Scroggie,  400 
Woolwich  St:;  electrical  work,  W.  W. 
Stewart,  11  Quebec  Ave.;  plumbing. 
Iieating,  and  galvanized  iron.  Albert 
Smith  Company,  Ltd.,  51  Cork  St.;  plas- 
terin.g,  William  Harris.  :',5  Oliver  .St.; 
painting.  Dennis  i*v  i'.ennet,  22  Suffolk  St. 

Halifax,  N.S. 

Gray  &  h'linn.  55  Willow  Si.,  will  erect 
a  $:i.500  frame  residence. 

A.  A.  McDonald,  Pickford  &  lilack's 
Wharf,  has  general  contract  for  ;i;;!,00n 
frame  residence  for  Dr.  1.  .\.  .Mac Don- 
ald. :;4  Morris  St. 

ThomstHi  cS.-  Theakston.  ilollis  St.-eet. 
have  general  cinitracl  for  $4,500  fraiiic 
residence  for  b..  b.  Ilarl.  1(11  Lower  \\a- 
ter  Street. 

Dunlop  iK;  Co.,  10!)  Oxford  Si.,  .uive 
.general  contract  iov  $:',.()00  frame  resi- 
dence for  W.  I'atterson. 

J'he  followin.g  contracts  ha\ e  neen 
awarded  in  connection  with  the  erection 
o{  double  Hats,  costing  $(i.500,  for  the 
Eastern  Investment  Corporation,  Cra.gg 
ISuilding.  who  will  carry  out  the  mason 
ry,  steel.  car]')entry,  roofing,  plastcri:ig, 
and  painting:  Electrical  work,  William 
SiM  uin,  corner  Cornwallis  and  (  iottin.ger; 


•to 
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l>luiiiltiiit:.  \\ .  S.  I  raiB.  \\  aUr  Sim  i: 
liramiy,  l.i>nj;ur«l-i,  l.ttl..  H   I)'-  <i 

Hamilton.  Ont. 

I  he  lolliiwitiK  coiui;u  is  li.ivc  ii 
.iwunird  ill  connection  with  llic  erection 
ol  a  $a.(HHt  tirick  resilience  t<ir  I-'.,  llan- 
non.  US  r.arne.Mlale  Moulevanl:  lieneral 
c«>ntracl,  K.  K.  lituul,  ti.">'.»  Main  E.;  car- 
l>eniry  and  roolinn.  weneral  contractor; 
masonry  ami  steel.  C.  Kiild,  lUirris 
St. ;  electrical  work,  I",  riiornton,  17-1  Hal- 
moral  Ave.;  plninhin}>.  11.  Morrison, 
r.nrton  St.;  heatin.i,'.  Mcllary,  \drk  St.; 
plasieriiiK.  t'.  \\  itfyins.  ItU  Eastlioriie 
Ave.;  t>aintin>;.  (jihson  lirothers,  17:3 
Kosslyn  Ave. 

The  tollowiiiK  contracts  liave  hceii 
awardetl  in  connection  with  the  erection 
oi  a  $4,000  brick  residence  tor  Sparks  «S> 
McKay,  l"airliolt  Road  S. :  Electrical 
work.  I,.  Landers,  tl  Mc.Nab  St.  S.;  heat- 
inR,  l\.  H.  Dow.  l.'i  Hay  St.  N.;  painting, 
t  iihson  Hrothers.  172  Rosslyn  Avenue; 
plastrrinK.  t  ■  Ilartnip.  177  Rebecca  St. 

A.  \\  .  Ziminerinan,  74  Fullerton  Ave., 
has  the  general  contract  and  will  carry 
ont  the  masonry,  carpentry,  and  roohng 
tor  the  $:!..'iOO  brick  residence  for  R.  To- 
bin  04  Harvey  St.,  who  will  let  plnnibing, 
plastering,  luxating,  painting,  and  clccri- 
lal  work. 

Kentville.  N.S. 

Ercenian  Ratchlord.  Wolfville,  has  gen- 
eral contract  for  $:;.on()  frame  residence 
for  J.  R.  W  ebster. 

Lauzon,  Que. 

Telesphore  Guay,  Bienville,  Levis,  has 
general  contract  for  $4,000  residence  for 
J.  B.  Pare,  Lauzon  Quest,  Levis. 

London,  Ont. 

W  .  A.  Spearman.  :j8  Beattie  Ave.,  has 
the  general  contract  for  two  brick  resi- 
dences, costing  $5,000,  for  Sidney  Crock- 
ett.       Ontario  St. 

Evans  Brothers,  905  Queens  Ave.,  have 
general  contract  for  residence  for  Edgar 
Evans.  6  Erie  Ave. 

Ottawa.  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  three  brick  veneer  residences,  costing 
$4,000,  for  A.  E.  Thoms,  155  Snnnyside; 
C'arpentry,  J.  C.  Thoms,  Castle  Building; 
electrical  work,  J.  Swartz,  :{  Rose  St.; 
plumbing.  J.  T.  Blyth,  Frank  St.;  plaster- 
ing. D.  Lafontain,  503  Cumberland  St. 

J.  D.  Sanderson,  507  McLeod,  has  the 
rooting  and  Murphy  &  Morrow,  Billings 
Bridge,  the  plastering  contract  in  con- 
nection with  alteration,  costing  $18,000,  to 
apartments  for  George  O'Connor,  295 
-Velson. 

J.  &  C.  Low,  358  Lisgar  St.,  have  gen- 
eral contract  for  alterations,  costing 
?4.000,  to  residence  for  E.  H.  Clayton,  308 
Waverley  St.  Plumbing,  heating,  plas- 
tering, painting,  and  electrical  work  will 
1)6  let. 

Morris  Sullivan.  Arnprior,  has  general 
contract  and  Mr.  Powell,  Arnprior,  the 
;i!i;mbing  and  heating  contracts  for  a 
M  .iio  brick  residence  for  J.  J.  Neilson, 

Vriiyjrior. 

Quebec,  Que. 

Joseph  !'.  '  ovcney,  28  St.  Salabcrry 
Street,  has  the  masonry,  carpentry,  plas- 
tering, and  paintin,g.  and  Brousseau  & 
Fr..  318'4  St.  Paul  Street,  the  roofing, 
plumbing,  heating,  and  electrical  con- 
tracts for  $9,000  stone  and  brick  residence 
for  J.  A.  Cote,  care  of  architects.  Lacroix 
&  Xosworthy,  58  Palace  Hill. 


St.  Thomas.  Ont. 

.Sanders  i\:  Hell,  Ml  l\n>s  .Si.,  lia\e 
eral  (.■oiilract  for  two  brick  residences  tOi 
1\  Sutherland,  .M  I'earl  St.,  lo  cost  $1,000. 

riu'  ii  illow  in.L;  i'iinlr;u'ts  lia\c  been 
awarded  in  coniieclion  with  tlu-  erection 
of  a  $5.()0()  brick  residence  lor  IX  E.  A. 
Clarke,  liis  Talbot  .St.:  Masonry,  James 
S.  Helbin.  Iso  Centre  St.;  steel,  In.nrani 
iS;  l)ave\-.  Ltd..  ISti  Talbot  St.;  caipcnlry 
and  roollng,  Fd.  Reath.  .■)()  Southwick  St.; 
electrical  work,  Tankham  &  Roberts, 
care  of  owner;  plumbing  and  heating, 
Hamilton  &  Stott,  430  Talbot  St.;  plas- 
tering, James  .Stewart,  70  Barwick  St.; 
painting,  Charles  I).  L'ller,  care  of  owner. 

Sydney,  N.S. 

t  happell  lirothers  Company,  Ltd.,  62- 
M)  I'rooklantls  .St.,  have  general  (■i.)ntract 
ior  $.-).()()()  residence  for  M.  IC  Chapell, 
Aukerville  St.  Plumbing,  liealnig,  plas- 
terin.g,  and  electrical  work  will  be  let. 

II.  W.  Johnstone,  Vulcan  Ave.,  has 
.general  contract  for  $4,500  residence  for 
Dr.  VV.  McK.  McLeod,  George  St.  Gen- 
eral contractor  will  let  plunihing,  heat- 
ing, i)lastering,  painting,  and  electrical 
work. 

K.  C.  Bulley,  45  Alexander  St.,  has  gen- 
eral contract  for  $4,500  frame  residence 
for  Mrs.  (Capt.)  Howie,  Cliarlotte  Si. 
Plunihing,  lualing,  ]>lastering,  p;iinting, 
and  clfclrical  wurk  will  be  let. 

Thorold,  Ont. 

Mr.  Pctch,  care  of  owner,  has  general 
contract  for  SI 0,000  residence  f.)r  TIki.s. 
Mommerfelt. 

Three  Rivers,  Que. 

Trepanier  &  Bellefenillc  have  contract 
for  foundation  work  for  residence,  cost- 
ing approximately  $7,000  for  W.  B.  Bap- 
tist, Du  I'leure.  Tenders  will  be  called 
soon  by  the  owner. 

Toronto,  Ont. 

W.  A.  Thonnison,  care  of  nwner.  has 
the  plumbing  c(jntract  for  .-^."j.odo  Ijrick 
residence  lo  be  erected  by  J.  A.  Kitchen, 
209  Humberside  Avenue. 

J.  D.  Naylor,  139  Glenholme,  Ave.,  has 
general  contract  and  supervises  and  lets 
smaller  trades  in  connection  with  the 
erection  of  a  pair  of  brick  residences, 
costing  $6,600,  for  E.  S.  Vandcwater.  062 
St.  Clair  W.- 

H.  F.  .Selers.  417  Dovercourt  Rd.,  has 
the  heating  and  H.  W.  Rushby,  61  Rush- 
by,  61  Wychwood  Ave.,  the  plumbing- 
contract  for  $4,200  residence  to  be  erect- 
ed for  Mrs.  J.  L.  Dcvins,  .")!  Bird  Ave. 

The  Howard  F'urnace  Conii)any,  :;71 
Yonge  St.,  have  the  heating  and  I'urdy- 
Manscll,  Ltd.,  65  Albert  St.,  the  plumb- 
ing contract  for  $3,750  residence  being 
erected  by  H.  L.  Dawson,  129  Victoria 
Park  Ave. 

Three  Rivers,  Que. 

Joseh  lioisvert  has  general  contract 
for  $4,000  brick  residence  for  Danic  Vie 
I^agarc  Dnrochers. 

Toronto,  Ont. 

William  Moad,  46  Oak  wood  Ave.,  has 
general  contract  and  will  supervise  and 
let  smaller  trades  for  $3,750  brick  resi- 
dence for  S.  T.  Keyes,  16  Rosemount 
.\ve. 

A.  J.  Peppiatt,  315  High  Park  Ave.,  has 
general  contract  and  will  let  smaller 
trades  for  .$3,300  brick  residence  to  be 
erected  for  A.  E.  LePage,  35  Thorold  St. 

PL  N.  Dancy  &  Son.  C.P.R.  Building, 
have  the  masonry  and  F.  Markham,  r>] 
Orchard  View  Boulevard,  the  carpentry 


iiintract  for  $i;,5()0  brick  ai)arlnients  for 
Mrs.  F..  D.  Y.  Cohen,  26  Avoca  Ave. 

Welland.  Ont. 

Horace  Cira\-.  iMfth  Ave.,  has  general 
contract  lipr  $4,."i()0  l)rick  veneer  residence 
for  C.cor-e  Collins,  43  Main  St.  W.,  who 
is  recei\  ing  tenders  on  heating. 

Winnipeg,  Man. 

Canii)ljell  &  Brick,  Ltd.,  448  Notre 
Dame,  have  the  plumbing  and  heating 
contracts  for  $14,000  stucco  and  brick 
residence  to  be  erected  by  P.  S.  A\'right, 
12  Harron  Apartments. 

Woodstock,  Ont. 

\V.  Bond,  836  Water  St.,  has  genera! 
contract  and  will  carry  out  the  masonry 
for  $3,750  brick  residence  for  Mrs.  Hol- 
(len. 


Power  Plants,  Electricity  and 
Telephones 

CONTRACTS  AWARDED 

Bala,  Ont. 

Grant  &  Thorpe,  Peterboro,  have  gen- 
eral contract  for  erection  of  power  plants, 
etc.,  for  the  Bala  Electric  Light  and 
Idwer  Company,  Ltd. 

New  Glasgow,  N.S. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  telephone  building  for  the  Maritime 
Telephone  and  Telegraph  Company,  Hol- 
lis  St.,  Halifax:  Masonry,  steel,  carpen- 
try, roofing,  and  plastering,  A.  A.  Mc- 
Donald, 49  LTpper  Water  St.,  Halifax; 
electrical  work,  Pictou  Electric  Com- 
pany, New  Glasgow;  plumbing  and  heat- 
ing, James  Stewart,  Archimedes  St.; 
painting,  A.  C.  McDonald,  care  of  A.  A. 
McDonald,  Pickford  &  Black's  Wharf, 
Halifax. 

Wolesley,  Sask. 

The  Canadian  W'estin.ghouse  Company, 
Sanford  St.  N.,  Hamilton,  have  contract 
for  generator  and  exciter  in  connection 
with  extension  to  light  and  power  plant 
costing  $9,000  for  the  Town  Council. 


Miscellaneous 

Brantford,  Ont. 

Tenders  received  by  the  secretary,  V. 
W.  Frank,  until  8  p.m.,  May  38,  for  sup- 
ply of  booster  pumps  to  the  city.  Elans 
and  specifications  witli  the  secretary  and 
engineers,  Chipman  &  Power,  Mail  Build- 
in.g,  Toronto. 

Ellice,  Man. 

Tenders  received  by  the  secretary- 
treasurer,  H.  Denham,  Foxwarren  P.O.. 
for  supply  of  carload  of  cement  to  the 
Rural  Municipality  of  Ellice  to  pass  the 
government  test  at  Winnipeg.  Delivered 
at  Chillon  sidin.g,  near  Foxwarren,  Cana- 
dian Pacific  Railway. 

Kingston,  Ont, 

The  Citv  Council  plan  purchase  of  gas 
holder,  capacity  3,000,000  cubic  feet. 

Leamington,  Ont. 

Town  Council  plan  purchase  of  street 
Ihisher.  Chairman  of  committee.  H. 
Noble. 

Leaside,  Ont. 

Bate,  McMahon  &  Co.,  Ottawa,  will 
start  work  shortlv  on  an  'aviation  field 

for  the  Imperial  Munitions  Board. 

London.  Ont. 

Tenders  beinc  received  by  the  Board 
of  Control  until  May  17  for  all  broken 

(Continued  on  page  iS) 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 

The  John  Inglis  Company^  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

OtUwa  RcprcsenUtlve :— J.  W.  ANDERSON,  7  Bank  Street  Chunbcrt 


I  ll  I'.  CO  N  i  k  \(   1    R  I.' (OR  h 


May  15,  191T 


Miscellaneous 

((.'uutiiiiieil  fi'oiii  ptige  Hi) 

ri't|turi-il  l>)  Wurinn  the  yiar. 

I- iiyiiu-t  r.  II.  A.  Ura/iiT. 

I'cKilcrs  lu-in«  rvci-i\  i'«l  Ity  I  In-  cniti- 
iH  vr.  K  \'.  lUiclianai).  for  ilu'  sii)ily  of 
ii.iuiral  main,  costing  ^'.'ii.ono.  tn  the 
I'lilitii's  Itoaril.  C'itv  i  iiiiiumI. 

Notre  Dame  de  Ponneuf,  Que. 

MuiiK  i|i.tl  i  oiiiu'il  iil.di  intri-hasc  of  Urv 
o>|iii|>nu'iu.  coslinji  sKi.iioii    i  Itrk.  I.  I 
Kichanl. 

RidRctown.  Ont. 

"I  111'  l  ouii  I  lUiiuil  will  l>\iil(l  :i  (.(.•nu  iU 
lank  oi  l-'.ooo  gallons  (.apai. Ity  i  K  ik.  D 
t  ooltnuic. 

Stratford.  Ont. 

rtn<ii-r>  will  l>r  ialli<l  >liiirtlv  for  cn-c- 
lion  III  *».(10(>  concrete  or  hrick  iliiiniu  y 
lor  the  C  ilv  I  onncil.  l';n,!,Mniir,  A  1'.. 
Mansmi 

Sutton  VillaRC.  Que. 

Municipal  (  onncil  plan  purchase  ol  in  i 
e<inipnient.    C  lerk.  C  .  I'.  \i.  Tarlre. 

Toronto.  Ont. 

I  lu-  W  I'.  .Sparlin.u:  C  ompany,  !:,'()  Kay 
.  want  a  one-half  or  three-<piarler  yard 

•oiicrete  mixer,  steam  or  electrical;  alsn 

bucket  and  hoppers. 
Thomson  nrotliers.  kvrie  llnildiiii;.  will 

'miM  a  tunnel  hetween  two  hiiildinKS  lor 

T    Katon  C  omi>any,  I'.X)  Vonye  Strecl. 

Winnipeg,  Man. 

I'eiider.s  rccci\e<l  liv  tllc  secrclary-trra- 
surer  until  Mav  1«  for  supply  and  deliv- 
ery, f.o.h.  cars  W  inniiJe^.  r>f  two  horizon- 
tal water  luWe  boilers  to  EnKinecrin,if  l)i  - 
p.nrtnu-nt.  City  Council.    I'lans  and  spc- 


1  ilu-.ilion--  Willi  riii^iiurr.  \\  .  r.  IliTicliiii, 
'i:.'.".   I  ami-     ,  \  \  r 

CONTRACTS  AWARDED 

Ottawa.  Ont. 

Alex,  (ia^'vock,  Lewis  St..  lias  .nciu-ral 
conlracl  for  ^tiis.odii  Inick  w'orkslin])  lUr 
I'ilv  Comu-il. 

Longford  Mills,  Ont. 

.Standard  I'hcmical  (  ompaii.\'  ii  l  con- 
lracl lor  1. .')()()  .gallon  ])cr  niiniitc  dn])k'x 
pimip  lo  operate  a,L;aiiisl  lOO-pound  jircs- 
surc  to  I'law  (It'll  I'linip  (  Oniiiany.  l^td., 
I'oronto. 

Toronto.  Ont. 

i'lie  t'ustodis  (  anadian  ('liiniiu\'  (  oni- 
pan\.  Ltd.,  Ti)(l  N'oii^e  St.,  liaxi-  yi'iuTal 
conlracl  for  .")()()  brick  chimney  lor  llie 
I'orniiio  I'arpt'l  Mainifactnrinn  ( Dm- 
paiiN ,  11  ;!i  Kin.u  W  . 


Late  News 

Chatham.  Ont. 

I'lans  and  spccilications  with  llie  archi- 
lecl,  j.  Methven,  Victoria  lllock,  and  the 
secretary,  C.  E.  Beestoii,  L\(lican  A\e.. 
who  Will  receive  tenders  until  I  p.m., 
I. line  I,  for  addition  and  alterations,  cost- 
in.i-  $:!8,000,  to  Queen  Mary  .School  f,,r 
the  School  Board. 

East  Williams.  Ont, 

'J'enders  will  be  called  eail\-  in  June  lor 
erection  of  steel  brid.ue  lor  Townshi]) 
Conncil.  luinineer.  (  harles  Talbot, 
('omitv  liuildiny^.  Lniiilim. 

Halifax.  N.S. 

'I  enders  will  be  called  sliorth'  for  erec- 
tion of  .i;4. .')()()  frame  residence  for  Michael 
(',.  Mavin,  ;>9  North  f'ark  Si. 


Tenders  will  be  e.illed  shortly  for 
erection  of  $4, .")()()  frame  double  tenenienl 
for  John  J.  Youn.n,  14.')  Creighton  St. 

Tenders  will  be  called  soon  for  erection 
of  $."i,ono  frame  residence  for  Frederick 
L.  Dax'idson,  T':;  X'ictoria  i\oad. 

Ottawa,  Ont. 

Tenders  will  be  called  shortly  for  erec- 
tion of  $;."i,iH)()  brick  apartments.  Archi- 
tect, Richards  &  .Vbra,  12G  Sparks  St. 

Tenders  received  by  the  secretary, 
Crawford  Ross.  222  Gilniour  St.,  until 
May  .'il  for  erection  of  brick  veneer  addi- 
tion to  school  for  the  I'ublic  School 
ISoard.  Plans  and  si.ieci lications  with  the 
arcliitecl,  \V.  I!.  Gar\-ock.  Creighton  St. 
.School. 

Renfrew,  Ont. 

'The  Town  Council  plans  construction 
of  11,4(14  square  feet  of  concrete  side- 
walks, cnstiiiL;-  .$2, :!()."),  and  macadam  road, 
costin.n  ."fl  .:!i)i).    Engineer,  J.  R.  Stewart. 


For  Superior  Service 
MAIN  2609 

BONDS 

of  every  description 

INSURANCE 

Plate  Class  and  Burglary 
THE 

Canadian  Surety  Co. 

26  Wellineton  St.,  East 
TORONTO  ONT. 


Meet  All  Requirements 

'  .\merican"  Fire  Pumps  meet  all  requirements  of 
Underwriters'  Associations,  because  in  tlieir  design, 
material  and  workmansliip  high  quality  is  maintained, 
and  every  pump  is  carefully  tested  in  our  own  lab- 
rjraiory  before  it  is  permitted  to  leave  our  Works. 

W'lien  so  ordered,  these  pumps  are  furnished  direct 
connected  by  flexible  shaft  coupling  to  high  speed 
enrloserl  ventilated  motor,  so  designed  that  in  case 
of  hose  rupture  it  will  not  deluge  the  motor. 

Catalog  1352  describes  them. 
Write  for  your  copy. 

The  American  Well  Works 

General  Office  and  Works  :  Aurora,  III. 
Chicago  Office:  First  National  Bank  Building 

Special   Canadian  Dealers 
R.  H.  Buchanan  &  Co.,  Montreal. 
Gorman,   Clancy   &   Grindley,   Ltd.,   Edmonton  and 
CaJgary. 

B.  C.  Equipment  Co.,  Vancouver,  B.  C. 


mgs, 

(.--.    luUnniis,    Holts.  Stair 
,  Wire  Work,  Etc. 

ORNAMENTAL 

IRON,  WIRE  AND  BRONZE 

,iini     Cars    and    Knclosure.s,  Counter 
and    Wickets   for    Banks,  Offices, 
.    Iron   :ind    llrtni/c   (lalcs.  Ktc. 

DENNISTEEL 

.\Kl;d    Lockers,    .Slielving.    Stools.  Chairs, 


Caliinits,    Bins   and    I'artition.s,  .Etc. 

We  want  to  send  you  illustrated  literature 

THE  DENNIS  WIRE  &  IRON 


DENNIS-LONDON 
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Made  in  Canada 


Cost  nothing  to  maintain 

If  you  incorporate  The  Barrett  Specification 
into  your  building  plans,  you  then  will  get — 

4 


vei 


"bat 


nil 


— a  roof  that  has  a  lower  cost 
per  year  of  service  than  any 
other  roof  covering  known. 
— a    roof  that   costs  nothing" 
to  maintain. 

— that  takes  the  base  rate  of 
fire  insurance. 


— a  roof  that  will  g"ive  twenty 
years  or  more  of  service. 

— that  is  recognized  as  stand- 
ard everywhere  and  that  today 
covers  agreat  many  of  the  first- 
class  buildings  of  the  Domin- 
ion. 


Our  20-Year 
Guaranty  Bond 

Wc  are  now  iircpared  to  give 
without  charge,  a  twenty- 
year  Surety  Bond  Guaranty 
on  every  Barrett  Specifica- 
tion Roof  of  fifty  squares 
and  over  in  all  towns  of 
25,000  population  and  more, 
and  in  smaller  places  where 
our  Inspection  Service  is 
available. 

f)ur  only  requirements  are 
that  the  roofing  contractw 
shall  he  approved  hy  us, 
and  that  The  Barrett  Specifi- 
cation, dated  May  1,  10T(i, 
shall    he    strictly  followed. 


Further 
request. 


information  upon 


Under  the  conditions  mentioned  in  paragraph  below, 
we  will  guarantee  Barrett  Specification  Roofs  for  twenty 
years,  protecting  you  against  all  roof  up-keep. 

We  should  like  to  send  every  architect,  engineer  and 
owner  of  a  building  a  copy  of  The  Barrett  20-Year 
Specification.    Address  nearest  office. 

THE     PATERSON     MANUFACTURING    COMPANY,  LIMITED 

MONTREAL  TORONTO  WINNTPEG  \'ANCOnVKB 

LIMITED 

SYDNEY,  N.S. 

Plant     of  Northern 


THE    CARRITTE-PATERSON    MAFUFACTURING  CO. 

ST.  .lOHN,   N.B.  HALIFAX,  N.S. 


Iiii 


Ml 

■    ■  } 

[ 
1 

B 

Electric  Company, 
Limited,  Montreal. 
General  Contractors — 
E.  G.  M.  Cape  & 
Co.,  Ltd.,  Montreal. 
Roofers — 

Metal     Shingle  & 
Siding     Co.,  Ltd;, 
Montreal,  1500  sqs. 
Douglas  Brothers, 
Montreal.    250  sqs. 


ir.l 
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CONGRATULATE  ME,  fellows,"  said  Jim  Larkin,  the  plasterer,  as  he 
joined  a  group  of  his  friends  at  the  Builders'  Exchange.     "I  have 
just  put  one  over  Thompson,  the  Architect." 
"That's  important,  if  true,"  replied  a  friend.    "But  you'll  have  to  show 
us  Miisourians." 

"It  was  this  way,"  Jim  explained.  "On  the  school  house  job,  Thomp- 
son wanted  to  use  metal  lath,  but  it's  a  cheap  job  so  he  told  me  I  could 
use  a  cheap  lath.  So  I  saw  my  chance  to  play  to  the  galleries.  'Not  me,' 
1  told  him,  'I'll  never  use  cheap  lath  on  your  job,  Mr.  Thompson.  I'm  going 
to  use  Herringbone  copper  alloy  lath.'  Say,  it  tickled  him  clear  to  his 
toes.  I'm  solid  as  a  rock  there  now  and  I'm  going  to  get  his  next  job  on 
percentage.  " 

"Didn't  cost  you  much,  either,"  commented  his  friend. 

"Cost!"  laughed  Jim,  "I  gained!  Herringbone  costs  me  a  cent  more  per 
yard.  Its  selvage  edges  save  about  two  cents  per  yard  in  lap,  its  greater 
stiffness  saves  plaster,  and  I  don't  have  to  stitch  wire  between  the  sheets. 
All  told,  that  additional  cent  means  five  cents  more  profit." 


Metal  Shingle  &  Siding  Co.,  Clarence  W.  Noble,  General  Sales  Agent, 

Manufacturers  .  117  Sun  Life  Building,  Toronto 


ROCK  CRUSHING  OUTFITS 

FOR  ROAD  BUILDING 

Shipments  from 
Stock 

Jenckes  Rock  Crushing 
Outfits  are  reliable  all  the 
time.  They  will  stay  on  job 
when  you  most  need  them. 
Crushers  are  constructed 
specially  according  to  our 
time  tested  approved  de- 
sign. We  can  make  ship- 
ments from  stock  on  hand, 
subject  to  previous  sale. 
We  can  also  furnish  from 
stock,  Portable  Boiler  and 
and  Engine  to  operate  our 
Crusher  Outfits. 

The  Jenckes  Machine  Co.,  Ltd. 

Sherbrooke     Montreal    Cobalt    So.  Porcupine    St  Catharines   Toronto    Vancouver  Nelson 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 

MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


Durability 
^  ^  Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  size* 
inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
liouse  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre 
vents  damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisc© 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto    Montreal  Umited        Winnipeg  Calgary 


James  Thomson,  President. 


J.  G.  Allen.  Vice-President. 


J.\MES  A.  THOM.SON,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 


(GAST  IRON  RIPE 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  60  incites  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 


I  ll  (•,  CON  rR  AC  I"  R  i-  roRD 
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'VI. 


One  Man 
Standing 

I  all  111  tlu'  same  tiiiio — 
surface  as  nuicli  cdiuTetc 
:is  five  men  on  their  knees, 
and  do  it  better,  if  lie  uses 


ABRAM 
Long  Handled  Tools 

Ititndrcils  of  fjiiishcis  who  use  Aluain  Tools  will  prove  tins  to 
The  secret  is  ilic  Al>rain   1  )oublc  Action  Device, 
r  toiiay  for  our  cataloK  describing  tbis  exclusive  feature  and 
t'lr  AT'T.un  complete  line 

ABRAM  CEMENT  TOOL  COMPANY 

46  48  Ouelcltf  Avenue  WINDSOR,  ONT 


WOODEN  PIPE 


W^ire  wound  wooil  stave  pipe.  11  in.  to  24  in.  diameter 
liniious    wnixl    stave   pipe,    any    diameter  required. 


Con 


CANADIAN  PIPE  CO.,  LIMITED 


Establishea  1904 


New  Factory  Erected  1910 


K(|uipped  with  ilie  most  up-lo-date  machinery.  Every 
inacliine  driven  liy  a  separate  electric  motor.  Satisfaction 
Gua  rantecd 

Office  and  Factory— 550  Pacific  St..  VANCOUVER,  B.C. 


imniii 


Compare  These  Advantages  with  any 
other  method  of  Ash  Removal — 

Pertinent  reasons  why  this  hoist  is  being 
repeatedly  specified  by  leading  architects 


wi/h  Automalic  CcarShiftin^  Brake 
Device  and  Silencer 


MADE 
IN 
CANADA 


1.    Patented  Silencer 

Hoist  is  provided  with  a  patented  silencer  so 
that  it  is  noiseless  in  operation. 

8.    Factor  of  Safety 
No  part  has  a  factor  of  safety  of  less  than  eight 
based  on  ultimate  strengtli  of  material  when  load 
of  500  lbs.  is  raised. 

3.    Working  Test 
Every  hoist  is  subjected  to  a  working  test  be- 
fore shipment. 

4.    Automatic  Steady  Pin 
This  patented  device  springs  automatically  into 
place  to  hold  lioisting  head  rigid  over  liatch  wliile 
operator  turns   hoisting  liandle. 

S.    Bail-Bearings  Under  Hoisting  Head 
Hoisting  head  revolves  on  ball  bearings  to  de- 
posit can  on  sidewalk  without  lifting. 


6.     Brake  Lining 

Band  brake  is  lined  with  a  special  asbestos 
wire-woven  brake  lining. 

7.  Patented  Gear-Shifting  Device 
•  Gears  are  automatically  thrown  out  of  mesh 
w  henever  brake  lever  is  used  to  lower  load.  Empty 
cans  are  rapidly  lowered  because  nothing  moves 
but  the  cable  drum.  The  hoisting  handle  does 
not  revolve  when  brake  is  used. 


Write  to  Nearest  Agent  for  Booklet  and  Prices 


GILLIS  &  GEOGHEGAN,  Sherbrooke,  Quebec 


i;.         11.  iiio.Mr.so.\'  CO., 

LTD.,  Montreal  and  Toronto, 
Agents  for  Quebec  and  Ontario 

11 


\VM.  N.  O'NEIL  CO.,  LTD., 

VANCOUVER, 
Agents    for    British  Columbia 

llllllllllllllllllllllllllllllllllllllllllll 


R.  C.  GRANT, 
NEW  GLASGOW. 
Agent   for  the   Maritime  Provinces 

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 


W.  T.  GROSE, 
Agent  for  Manitoba,  Saskatcliewaii, 
Alberta,  Winnipeg 

lllllllllllllllllllllllllll 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Totigh  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 
Phone  or  write  us  for  quotations  when  you  are  In  the  market 
Office  -  M  4515-M  4516      Resldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toront* 

G.  W.  Essery,  Manager 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 


1551  Granville  Street 


Vancouver,  B.C. 
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ELEVATED 

STEEL  TANKS 

Hemispherical  and  Segmental  Bottoms 

Manufactured  in  Pittsburgh,  Pa. 
Erected  Anywhere 

We  have  special  designs  for  Municipal, 
Railway  and  Industrial  service 

Catalogue  No.  15  sent  upon  request. 

Pittsburgh-Des  Moines  Steel  Co. 

Xcu-  York  City,  42  Church  St. 

I'itlsburgh.  Pa.,  945  Cuny  BIdg 

Cliicago,  111.— 12T5  First  National  Bank  Bldg. 

Dallas,  Te.Nas,  Praetorian  Bldg. 

San  Francisco,  Cal.,  Rialto  Bldg. 

Havana,    Culia — tifi   Nova    Scotia    I'.ank  Bids. 

Des  Moines  Bridge  and  Iron  Co. 

I  )es  Moines,  Iowa,  938  Tuttle  Street. 


In  the  city  of  false  economy 

last  year,  a  pavement  was  laid 
with  an  asphalt  claimed  to  be 
"just-as-good"  as  Trinidad. 

This  year  the  pavement  lost  its 
"life."  The  imitation  asphalt 
lost  its  bond  ;  the  pavement  dis- 
integrated. 

MORAL :  Never  put  your 
trust  in  "just-as-good"  asphalts. 

Use 


LAKE 
ASPHALT 


the  only  paving  material  that 
has  been  proved  by  thirty-five 
years  of  service. 

There  is  no  "just-as-good." 

The  Barber  Asphalt  Paving  Co. 

PHILADELPHIA,  PA. 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
Manufacturers  ot  Wire- Wound  Wood  Pipe,  Continuous  Stave 

Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling-Potitlvely  LEAK  PROOF. 
We  are  the  originators  of  the  BORED  OUT  Wood  Sleeve  Coupling. 
Write  for  Illustrated  Catalogue. 

850  Hastings  St.  W.      VANCOUVER,  B.C. 


Concrete  Bonding 
Lockers  for  Clothes 
Iron  Stairways 

Enquiries  solicited. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the    "Keith''   Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        ^Vrite  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  '259-261  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  CLANCEY  &  GRINDLEY,  LTD.,  Calgary 

and  EdmontOD,  Alta. 
Messrs.  ROBERT  HAMILTON  &  CO..  LTD.,  Bank  of  Ottawa 
Bldg.,  Vancouver,  B.  0. 


1^  A  f  Y   O  New  and  Relaying 
A\wr\Jll.jiO  Switches,  Turntables,  Etc. 


Carried  in  Stock 


Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plailer  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Out  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones.  OtTice  North  |  ^    Evenings.  North  2107 


r 


r 


Dake  Reversing  Motor 

The  Dake  reversing  air  or  steam  motor 
is  especially  adapted  for  use  in  connection 
with  contractors'  machinery, 
cranes,  hoists,  marine,  sawmill 
and  mining  machinery,  where  J/2 
to  30  horse  power  can  be  used. 
Will  start,  stop  and  reverse  in- 
stantly. Send  for  complete  cata- 
logue. 

DAKE  ENGINE  CO.,  Grand  Haven,  Mich.,  U.S.A. 

Canadian  Agents 

MONTREAL-Mussens  Ltd.    TORONTO-A.  R.  Williams Mach.  Co.,  Ltd. 


A 

r 


'•v-jh'^s:'^  Id  look  ibi:  xL   '^mmE^k.  Mla^-elL^iim  LTiB- 


MacLean  Reports  give  the  vital  facts  that  are  so 
necessary  if  you  would  secui^e  the  best  of  new  busi- 
ness'— and  they  cost  but  a  few  cents  a  day.  They  are 
issued  daily  (card  system),  and  give  accurate  infor- 
mation on  Canadian  building  and  engineering  pro- 
jects, contemplated,  their  progress  and  details  of  the 
material  and  equiiinient  required.  Rates  and  samples 
on  request. 


MacLE.'W'  DAILY  REPORTS,  Limited,  Toronto. 


Canada  Iron  Foundries,  Limited 


CAST  IRG^Fl^IPE 


Head  OfBcc 

Mark  Fisher  Buildiac 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc.,  Castinnrs 
of  all  kinds,  Moorinfir  Bollards  for  both  Concrete  and  Wooden  Docks 
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Type  E  Crane— Learn  about  our  'I'ype  E 
Electric  Traveling  Cranes 


CRANES 


an( 


ELECTRIC  HOISTS,  DERRICKS,  ETC. 

for  all  purposes. 

We  can  make  your  Crane  or  Hoist  in  Canada.  Write 
us  about   your   Crane  requirements   for  any  purpose. 

Northern  Crane  Works,  Limited,  Waikerviiie,  Ontario 


Boving  Hydraulic  &  Engineering 
Company,  Limited 


LINDSAY, 


ONTARIO 


OUR  LINDSAY  WORKS 


We  Manufacture 
Water  Wheels,    Hydraulic  Governors, 
Centrifugal  Pumps,       Mill  Machinery 
Fly- Wheels  (up  to  28  feet  dia.) 

Prompt  Shipment 
Prices  etc.,  on  request 


Water  Supply 
from 
Deep  Wells 

is  obtained  at  a 
minimum  cost  by 
use  of  our  deep 
well  pumps. 


Write  for  Bulletin  26 
explaining  the  use  of 
Cook's  Patent  Brass 
Tube  Well  Strainer. 


A.  D.  COOK 

Lawrenceburg  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS.  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


Crushed  Rubble  Dimension 

CROOKSTON  QUARRIES 

Crushed  Stone — Clean,  tough  stone,  specially  suitable  for  concrete  mix  and  macadam  roads.  Although  we 
have  supplied  hundreds  of  cars  of  stone  to  Toronto,  Montreal  and  intervening  points  we  have  never  had  one 
car  rejected. 

Rubble  Stone — From  one  man  size  to  blocks  weighing  many  tons. 
Dimension  Stone    The  stone  that  has  stood  the  test  for  half  a  century. 


Capacity  500  ton*  a  day 


C.P.R.  and  G.T.R.  Connections 

ASK  US  FOR  QUOTATIONS 


Telephone  Madoc  2.  R  3 — 2 


QUINLAN  &  ROBERTSON,  Limited,  Crookston,  Ontario 


ril  V.  CON  TR  AC  T   KK CORD 


May  10,  I'.ll? 


Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

i  EMENT.  I.IME.  AND  HRICK 
Cement    adivcrea  in  5  Land  lots.  $-.40  pc.  1.1,1.; 

v,,i,  pkBS..  $2.i;5. 

Lime    «.iy  »'<■■•  I"'' 

in  nol  less  than  1500  lb.  lots.    At  tl.c  ware- 
'I..11SC,  grey  ■Hie,  white  55c. 

Br.ck    No.  1  dry  pressed  red  brick.  ^^J";  In.O. 
$••<».  f.o.b.  the  iob;  No.  common  vol 

Moek  luick.  $10;  grey,  $15;  wire-cut  brick 
i.„   (onn.l.ition  work,  $12.50  on  the  cars,  dc^ 
IiM'.e.I  $14:  -Tapestry"  brick,  imported,  !f2u 
•..  $:?5:  local  K115.  ?20;  sand-limc  brick,  ?10.00 
,  ..h.  car  at  King  Edward  Siding:  ?S.50  f.o.b. 
,ar  or  wagon  at  plant.     Paving  brick,  local 
manufacturers  not  quoting  prices  at  present,, 
imported   paving    squares,    delivered    at  jol) 
in  Toronto,  best  quality  $70,  second  quality 
?65,  third  quality  ?60.     Sun  Tcx  face  brick, 
$2:!  per  M.;  Denison  interlocking  hollow  tile,. 
$70  per  M.    I.ots  over  100,000,  ?G5. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 
Toronto  prices,  F.  O.  B-  Car: 

Crushed  stone-2  in..  $1.40;  1  in.,  $1.55;  H 

$1.55;  rubble  stone,  in  car  lots,  $1.25  per  ton,, 
f.o.b.  car. 


Sand— for  cement  or  brick   work,  .«5c  per  ton, 

f.o.b.  Toronto. 
Oravel  —  I'it  run,  90  cents  per  ton  f.o.b.  Toronto; 
screened,  $1.20  per  ton  f.o.b.  Toronto. 
LUMBER  (BUILDING  MATERIAL) 
I  oronto  prices,  delivered. 
Hemlock— 2  x  4  in.  to  2  x  12  in..  12  and  14  ft., 
$20;  in  and  16  ft.,  $31;  18  ft.,  $32;  No.  1 
liemlock  decking,  1x4  in.,  $27;  1  x  5  in., 
$.T0;  1x6  in.,  $32;  No.  2  liGinlock  decking, 
$5  less  than  No.  1. 
Pine— 1  in.  x  4  in.  and  5  in.,  $30;  1  in.  x  6  in.  to 

5  in.,  $32;  1  in.  x  10  in.,  $35;  1  in.  x  12  in., 
$3G;  2  in  X  4  in.  to  2  in.  x  12  in.,  and  10  ft. 
to  IG  ft.  long,  Norway  pine,  $:35  to  .$42 ;  Va  x 

6  to  10  in.  pine  shelving.  .$45  to  $48;  ?^  x  i:^ 
in.  pine  shelving.  $50;  No.  .1  pine  flooring, 
$4:;;  No.  1  spruce  flooring,  $35;  No.  1  pine 
V  or  beaded  sheeting,  $47;  No.  2  ditto,  $42; 
I.inc  trim,  4  in.  casing,  $2  per  100  ft.;  5  in. 
■lino.  $2.50;  S  in.  pine  base,  $M.'J5;  4  in.  pine 
« indow  stool,  $2.75. 

Shingles— XXX  B.  C.  shingles,  $4.25;  N.  B.  ex- 
I, as,  .$4.25;  N.  B.  clears,  $4;  No.  1  pine  lath, 
$<i.50;  No.  2  pine  lath,  $6;  No.  1  spruce  lath, 
$5.50. 

Dimension  timber  (B.C.  fir)— 10  x  14.  12  x  12, 
12  X  14  14  x  14,  14  x  16,  $45;  10  x  16,  12  x 
16  J6  X  16,  14  X  IS,  18  X  IS.  20  x  20,  $4(5; 
12  X  18.  18  X  20.  $50;  10  x  18.  12  x  20,  14  x 
20.  16  X  20.  $51.  These  prices  apply  to  32  ft. 
lengths;  32  to  35  ft..  $1  to  $2  per  thousand 
extra;  .'?6  to  40  ft..  $2  to  $3  per  thousand 

STEEL  AND  IRON 
Steel  and  Iron  Bars— $4.25  to  $6.00  base ;  twisted 

and  deformed,  $4.60  base. 
Shapes— Over  35  lbs.  per  yd.,  $5.00  per  100  lbs. ; 

under  35  lbs.  per  yd.,  $4.70  per  100  lbs. 
~ate3— 12  ins.  and  under,  $6.00  per  100  lbs. ;  over 
12  ins.  and  under  .36  ins.,  .$6.20  per  100  lbs.; 

ins.  and  over,  $6.5^)  per  300  lbs.  Tank  and 
boiler  plates — }4  in.  and  over  and  under  36 
ins.,  $6.50;  36  ins.  and  over,  $6.70,  Gauge 
plates— Xos.  10.  12,  14,  $6.40  to  SO.-'jO'  per  100 
lbs.  Black  American  bessemer  plates— 28 
sauge,  $6.50  10  $6.75  per  100  lbs. 
Flats — 7  in.  wide  and  under,  per  lOO  ' 


Extras— 1/lOc  per  lb,  extra  for  cutting  to  lenglli, 
for  plate  less  than  'A   in,  thick,  for  angles 
less  tliat^  5  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  18,  20,  and  24  in. 
hcims;    1/lOc   to    %c   per   lb.   extra   for  all 
licthlchem  sections. 
G.ilvanized  iron — k;i>i.«'',  •'?''^.-5  $'^.''). 
Cast-iron    pipe— Standard    prices,    carload  lots, 
f.o.b.  Toronto:  4-in.  $68  to  .fOO  pc-r  net  ton; 
ti  in.  and  up  $65  to  .$66,  with  $1  extra  for 
gas  pipe.    Less  than  car  lots,  $2  extra. 
SEWER  PIPE 
Sewer  pipe — Toronto  prices  (wholesale'),  wilh  dis- 
counts as  below,  f.o.b.  factory — 4  in.,  ii'lc  pc, 
ft.;  6  in.,  45c;  8  in.,  70c;  9  in.,  '.)l)c  ;  10  in., 
$1.05;    12   in.,   $l.;i5;    15   in.,   ,fl.S(l;    IS  In., 
.$2-50;  20  in.,  $3;  22  in.,  ,$4;  21  in.,  $4.50. 
Discounts — 4  in.  to  12  in.,  TO  i>er  cent.;  15 
in.  to  18  in.,  67  per  cent.;  20  in.  to  24  in.,  07 
per  cent 

Tile  wall  coping — S  or  i)  in.  wall,  50c  per  fl.  ;  12 
ill.  or  1.'!  in.  wall.  75c  per  ft;  1,S  in.  walT, 
$1.50  i.n  11  ;  .allied  in  G,  12,  and  24  in. 
Icnglhs.     liistunnt  70  per  cent. 

PAINTS  AND  OILS 

White  lead— ground  in  oil,  $15.30  per  100  lbs. 

Boiled  linseed  oil— in  bbls.,  .$1.53  per  gal.  of  9  lbs. 

Raw  linseed  oil— in  bbls.,  $1.50  per  gal. ;  red  lead, 
dry,  $15  per  100  His.  ;  putty  in  bulk,  .$4.75  per 
100  lbs.;  in  100-lb.  drums,  $5..'35 ;  putty  in 
2.")-lb.  tins,  .fo.SO  i.>er  100  lbs.;  steel  sash 
putty  in  25-l)i.  tins,  $5.75  per  100  lbs.;  tur- 
Iic-ntinc,  in  Ijbls.,  78c  per  Imp.  gal.,  based 
on   soiitliern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement  —  $'J,(;ii    sU-am    car    ioa.l    hils,  including 

k-.    1<  -        I...T   (...nl.   f...  . 

Lime— llydi..i>d,  .^17  iki   t..n;  hinip.  .^lii. 

Brick— No.  1  pressed,  $18;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic.  No.  1,  $15;  red  rustic.  No.  2,  $13; 
Inifl  (smooth),  $21;  buff  (rough),  $20;  plastic 

.i;i2,u.->. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 
$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Works,  Alasruuclie,  P.O. 

CONCRETE  SEWER  PIPE 
Straight   pipes    (per   foot)  ;   not   reinforced.   S  in. 
26c.;  9-in.  30c.  10  in.  34c;  12-in.  40c;  15-in. 
60c;  18-in.  74c.    Reinforced,  18-in.  90c;  21- 
in.  $1;  24-in.  .$1.20;  30-in.  $1.60;  36  in.  .$2.40; 
42-in.  $3;  48.in.  $4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 
Crushed  Stone— 2  in.,  $1.40;  J<-in.  $1.65;  J^-in., 

$1.75  per  ton,  delivered. 
Sand — $1.10  per  ton,  car  load,  on  cars. 
Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 
Steel  angles — in,  x  3  in.  and  up,  .1:5.00,  1  in. 
X  1  in.  X  ^  in.,  25c  extra;  ^  in.  x.  H  in. 
X  a  in.  50c  extra.  Boiler  plates — %  in. 
Ihick  and  thiLkor.  .'i:T.."iO.  (  irrulai  plates  — 
Flange  quality,  36  in.  dimension  and  over, 
$7.>-.j;  under  .'iti  in.  dimensicni.  .ST.tiO.  licams 
and  channels — Under  35  lbs.,  per  yd.,  $5.25; 
35  lbs.  per  yd.  and  over,  $5.00;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$7;  28  gauge.  $6.50  per  100  sq.  feet,  subject 
to  change  without  notice.  Copper  bearing 
slieets — Keystone  black,  2S  ('.  S.  Kaiige,  $5.."i5 
per  100  lbs,  nominal. 

SEWER  PIPE 
Straight  pipe  (per  foot) — 4  in.,  30c;  6  in.,  45c;  8 
in.  70c;  9  in.,  8.5c;  10  in..  $1.05:  12  in.,  $1.,35: 
15  in.,  $1.80;  18  in.,  .S2.50:  20  in.,  .$3:  22  in., 
$4;  24  in.,  $4.50;  27  in.,  $6.50;  30  in.,  $7.20. 
Channel  pipe  (4  in.  to  30  in.)  24c,  36c,  56c, 


72c,  84c,  $1.08,  $1.44,  $2.00,  $2.40,  $3.20, 
$3.60,  $5.20,  $5.75.  One-eighth  bends  (4 
■  in.  to  30  in.),  $1.20,  $1.80,  $2.80,  $3.60, 
$4.20,  $5.40,  $7.20,  $10,  $12,  $16,  $18.  $26, 
$28;  1/4,  $1.20,  $1.80,  $.3.15,  $4.05,  $4.75, 
$0.10,  $14.40,  $20,  $24,  $32,  $:36,  $52,  $57.60. 
Double  collar.  90c,  $1.35,  $2.10,  .$2.55,  $3.15. 
.$4  05,  $5.40;  slant  1  foot  long  side  (4  in.  to 
15  in.),  00c,  $1.35,  $2.10,  $2.55,  $3.15,  .$4.05, 
$5.40.  Single  branch  (G  in.  to  9  in.),  3  ft., 
$2  25,  .$3.50,  $4.25:  2  and  2'^  ft.  (4  in.  to  .30 
in.),  $1.35,  $1.80,  $3.15,  .$3.85.  .$4.75.  $6.10, 
$8.10.  $11,25,  $13.50,  $18,  $20.25,  $32.50.  $.30. 
Single  squares  (4  in.  to  30  in.)  ditto.  Double 
branch  and  double  square  and'V  pipe  (4  in.  to 
30  in.),  $1.80,  $2.70,  $4.90.  $6.30.  .$7.35.  $10.80. 
$14.40,  $20,  $24,  $32,  $36.  $45.50.  .$50.40. 
Syphon,  cesspool,  and  buchan  trap  (4  m.  to 
15  in.),  $3,  $4,  $7,  $9,  $10.50,  $18.  Double 
syphon,  running  trap,  and  hand  hole  trap  (4 
in.  to  12  in.),  $3,  $4,  $7,  $9.  $10.50,  $18. 
These  prices  are  subject  to  a  discount  of  50 
per  cent,  for  less  than  car  load  lots  delivered, 
and  a  discount  of  from  61  to  66  per  cent,  for 
car  load  lots  f.o.b.  Montreal. 

SUNDRIES 

Hard  wall  plaster— $14  per  ton.    Plaster  of  Pan* 
$2.80  per  bbl.,  both  less  5  per  cent,  for  casli. 

Rope— Best  Manilla,  SVAc  basis  per  pound; 
British  Manilla,  26'/k  basis;  sisal  rope,  24'/lc 
basis;  lath  yarn,  24i4c.  Boiled  linseed  oil— in 
barrels,  $1.35  per  gal.  of  9  lbs.  Raw  linseed 
oil— in  barrels,  $1.37'/^  per  gal.  nominal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement— Delivered  in  5-bbl.  lots,  $2.60;  in  car 

load  lots,  $2.20.    Bags  10  cents  extra. 
Lime— Giey,  34  cents  per  bushel;  white,  32  cents. 

Kelly  Island  lime  $2.10  per  200  lbs. 
Brick— No.   1   dry  pressed,   red   and  buff,  $35;^ 
common  red  stock,  $25;  common  grey  stock, 
$12;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
•K-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand— for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite— 154  and  2-in.,  $2.65;  J^in.  and 
1-in.,  $2.90;  -K-in-  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring— No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in  , 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No 
4,  $32;  No.  5,  $24 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16. 
6  x  10,  6  x  12,  8  x  12,  $39 ;  10  x  16,  12  x  16, 
16  X  16,  14  X  IS.  16  X  18,  IS  x  18,  20  x  20, 
$40;  6  X  14,  8  X  14,  12  x  IS,  18  x  20,  $42;  6 
X  16,  C  X  18,  6  X  20,  S  X  16,  8  X  IS,  8  x  20. 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  20. 
$43. 

(Continued  on  page  .S!<) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warehouse  Stock*  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM.  ONT. 


Sales  Office*  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St..  E. 


Mill*  and  General 
Office* : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


The  Insulation  on  this  Producer 
Pays  for  Itself  Every  5  Months 

A  little  over  a  year  ago  the  George  F.  Hinrichs  Company 
New  York  City,  insulated  the  sides  and  top  of  a  200  H.  P.  anthra- 
cite gas  producer  with  Nonpareil  Insulating  Brick,  at  a  cost  of 
approximately  v$55.oo  for  the  material.   The  savings  that  resulted 
from  the  use  of 

Nonpareil  Insulating  Brick 

For  Furnaces,  Boilers,  Blast  Mains,  etc. 

arc  clearly  indicated  b}'  this  ci mipan y'.s  records. 

They  show  that  in  one  year  the  insulation  has  sa\cd  $l.i-xOO  in  lucl 
and  circulating-  water — a  return  of  241  per  cent,  on  the  investment.  In 
other  words,  the  Nonpareil  Brick  pay  for  themselves  every  hve  months. 

Inirtherniore,  before  the  insulation  was  installed,  it  was  impossible  to 
stand  on  the  charging  platform  for  any  length  of  time,  and  the  sides  were 
so  hot  that  the  cast  iron  fittings  and  doors  at  the  lire  bed  level  would  crack. 
Now  the  platform  and  sides  are  com])arati\el}'  cool,  making  nuich  more 
comfortable  working  conditions. 

Ki'sults  such  as  these  can  be  secured  in  yuur  plant  usini;'  Nmiparcil  Insnlal- 
uig  I'rick  in  furnaces,  ovens,  liot  blast  mains  and  otlicr  phices  wIutc  Iu  :ri  i>  ii-^ecl. 

Full  information  and  sample  brick  sent  free  on  request. 

Armstrong  Cork  &  Insulation  Co.,  Ltd  •  ,  505  McGili  Building,  Montreal,  Que. 

Also  manuCacturers  of  Nonpareil  Corkboard  Insulation  for  cold  storage  rooms;  Nonpareil  Cork  Covering  for  cold  pipes;  Nonpareil  Mii^li  Pressure 
Covering  for  steam  lines;  Nonpareil  Cork  Machinery  Isolation  for  deadeninu   the  noise  of  machines;  and  Linotile  for  floors  in  oflices.  residences,  etc. 


'riiis  200  11.1".  anthracite  gas  producer  is  in- 
sulated with  Nonpareil  Insulating  Brick  on  the 
sides  and  top.  (ieorgc  F.  Iliruichs  Compar.y, 
.\eu'  York  C'itv. 
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Pine— 1  in.  common,  C  to  10  in.,  $108;   12  in  , 

$110;  pine  trim  4  in.  casing.  $3.70  per  100 

(t.  8,"i-in.  ditto,  $4.40;  S  in.  pine  base.  $«; 
10  in  .  $7;  4  in.  pit>c  window  stool,  $7.50. 

Shinglej— No.  1  U.  C.  cedar.  $4;  No.  2.  $3.50; 
No.  1  IJ.  f.  cedar  dimension,  $5,50;  hand 
sawn,  $7. 

SlEEl.  AND  IRON 

Steel-Kound  bars,  $3.30  per  100  lbs.;  square 
twisted,  $4  per  100  lbs. ;  channels  and  angles, 
$4.'J5;  beams,  $4;  plates,  $5  per  100  lbs. 

Cait  Iron  Pipes— Standard  price,  car  load  lots, 
(  o.b.  Witmipeg,  $38  per  ton. 

SKWEK  1*1  PE 
sewer  Pipe -Wholesale  prices  f.o.b.  Winnipeg, 
per  it.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
16  cents;  0  in.,  18H  cents;  8  in.,  30  cents; 
1)  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.',  75  cents;  IS  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— Unsanded,  $13  per  loii ;  sand- 
ed. $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Hrand,  SS.TG  per 
bbl..  in  bags  $15.00. 

PAINTS  AND  OILS 
Paints  and  Oils— White  lead,  ground  in  oil,  .$11.50 
per  100  lbs.;  boiled  linseed  oil,  in  bbls.,  98 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  ,90 
cents  per  gal.;  dry  red  lead,  .$10.00  per  100 
lbs.;  putty  in  bulk,  $:j.25  per  bbl.;  putty  in 
251b.  tins,  $3.75;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
I'cr   gal.,  .$.3.10. 


VANCOUVER  PRICES 

IK.MENT,  LIME,  AND  HRICK 
Cement— Grey  Portland,  $2.45  per  bbl  f.o.b.  ware- 
house, sacks  extra;  Keens  cement,  $32  per 
ton,  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
yOO   lbs. ;    superfine,    wliite,    .$9.50   per   bbl. ; 
white  Portland  cement,  $2.45  per  bbl.  of  350 
lbs.,  sacks  lOc  extra,  f.o.b.  Voncouver. 
Lime    .$l..")ll  per  bl)l.  f.o.li.  warehouse  or  ilcliv  ercil. 
Brick-Common  red  brick,  $11.50  to  $13.00  f.o.b. 
V  warehouse ;  $10.50  to  $13.00  in  car  lots  f.o.b. 
Vancouver;  pressed  red  brick,  $30  f.o.b.  wharf 
Vancouver;  pressed  bull  brick  .$40  at  ware- 
house; $33  in  car  lots;  tapestry  brick,  $45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings; fire  brick,  $35  in  car  lots,  $40  in  wave- 
house;  fire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEL 
Sand  -lirick  and  plaster  sand  $1.85  per  cu.  yd. 

f.o.b.  bunkers. 
Gravel — $2.00  per  yard  delivered. 
Prices  of  stone  are  still  open. 

LUM15ER   (BUILDING  MATERIAL- 
Vancouver  prices  f.o.b.  mills: 

Timber  (B.  C.  fir — all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  X  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce— small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  .$25;  No.  1  XXX  B.  C.  shingles, 
.$2.10;  fir  lath,  .$2. 


STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 

Steel — (round  and  square  bars)  $3.25  base;  twist- 
ed and  deformed,  $3.25  base;  structural  sec- 
tions, tu  .fti. 

Galvanized  iron  and  corrugated  iron— Prices  un- 
settled. Owing-  to  sliortage  of  stock  and  un- 
certainty of  supplies,  quotations  will  only  be 
made  on  speeilic  inquiry. 

Steel  angles— $5  to  .$t)  per  100  lbs.,  dependinp;  on 
size,    quantity  atid  specifications. 

Steel  channels,  beams— $5.50  to  $(i  per  ICO  IIds.. 
depeiuling  on  size,  quantity  and  specihcations. 

Steel  plates— $0.50  to  $7. 

SEWER  PIPE 
Sewer  pipe— Vancouver  prices  f.o.b.  warehouse: 
4-in,  I2/2C.  per  ft.;  6-in.,  21c  ft.;  8-m.,  30c 
ft  •  10-in.,  40c  ft.;  12-in.,  50c  ft.  i  15-in., 
$1.05  ft.;  18-in.,  $L25  ft;  20-in.,  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster— $15.00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 
Hydrated  lime— $14.00  in  car  lots. 
Alca  lime— $16  per  ton. 

Plaster  of  Paris— Hammer  brand,  $4.50  per  bbl. 
Finishing  Plaster— $18.00  per  ton,  sacks  extra. 
Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,  Manilla,  full  coil,  16c  basis;  2nd  grade, 
141/2C  basis;  sisal  rope,  12}4c  basis. 
PAINTS  AND  OILS 

Mixed  Paint— Per  gal.  $2.95  to  $3.25. 

White  lead — C.rounil  in  oil,  $15.00  tier  V»i  U'S. 

Boiled  linseed  oil— In  bbls.,  $1.40  per  gal.  of 
lbs. 

Raw  linseed  oil— In  bbls.,  $1.38  per  gal. ;  1  > 
lead,  dry,  $14.00  to  $15.00  per  100  lb- 
putty  in  bulk,  bbls.,  $4.00;  putty  in  2o  : 
tins,  .$4.85;  turpentine,  in  bbls.,  95  cents 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  Montreal.  .         „  j  i- 

Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters  ForgiBgs,  Hydraulic 
Machinery,  Pui^ps  centrifugal  and  "='P'^«**f K-pf;;;,\'"  Turbines,  Tanks,  Water  Wheels,  Water 


Ltchine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 
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:^CRYSTAL 


Roofing 


ROOFS 
THAT 
ARE 
PERMANENT 
ASSETS 


^^PANTFO,^ 

^RUBBER 


Roofing 


Sonic  roofs  are  long-lived  liabilities.  They 
require  constant  repairing  after  a  few  y>;ars' 
service — often  interrupting  and  delaying 
work — possibly  causing  serious  damage  to 
machinery  or  stocks  by  bad  leaks. 

Your  customer  expects  a  good  roof  from 
you,  Mr.  Contractor.  See  that  you  don't 
disappoint  him. 

Drantford 

U  Hpofin^r 

makes  roofs  that  have  proved  to  be  assets 
of  cumulative  value  wherever  used. 

Brantford  roofing-  is  absolutely  water- 
proof, fire-proof,  lightning  proof,  storm 
proof  and  trouble  jjroof.  It  covers  the 
McClary  Mfg.  Company's  plant — shown  in 
illustration  below — and  is  now  in  use  on 
hundreds  of  other  factories,  foundries  and 
manufacturing  plants  throughout  Canada. 
It  is  particularly  well  adapted  for  roofing- 
such  buildings  because  it  is  not  affected  by 
acid  fumes,  sulphur  fumes,  gases,  cinders,  or 
flying  sparks. 

There  are  four  kinds  of  Brantford  Roof- 
ing-— Asphalt,  Rubber  and  Crystal  (in  rolls) 
.  — and  Asphalt  Slates.  The  base  of  all 
Brantford  Roofing  is  long-fibred  felt,  com- 
pletely saturated  with  pure  asphalt. 

Write  for  free  samples,  booklet  and  prices. 

Brantford  Roofing  Co.,  Ltd. 

HEAD  OFFICE  AND  FACTORY 

BRANTFORD,  CANADA 

BRANCHES 
9  Place  d'Yoiiville  MONTREAL,  QUE. 

124  Richmond  St.  W.  TORONTO,  ONT. 
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CANADIAN 
CHICAGO  BRIDGE  &  IRON  CO. 

Limited 
BRIDGEBURG.  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

S.ALF.s  Office.s:— 
Bridgeburg.  Ontario.  130  Janet  Street 

Chicago,  Illinois,  2014  Old  Colonv  BIdg 
New  York,  N.  Y.,  30  Church  Street 

Shops:— Bridgeburg,  Ont. 

Built  for  C.P.R. Montreal   Chicago,  111.  Gre«nvllle,  Pa. 


CONCRETE  MIXERS 

Four  Sizes.  From  50  yds.  to  200  yds.  capacity  per  day. 
Our  large  size  has  traction  drive. 

We  also  make  Towers  and  Tanks  for  Sprinkler  and 
other  purposes. 

Gas,  Gasoline  and  Oil  Engines,  Stationary  Mounted 
and  Traction. 

The  most  complete  line  on  the  market.  Hoists,  Com- 
bination pumping  and  water  supply  outfits  of  every 
description.    Steel  flag  poles,  etc. 


Send  for 
Catalogue 
if 

interested 


Our  50  Yard  Mixer 


Goold,  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


««GalTaduct"  and  **Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Maoutactureri  under  Canadiaa  and  U,  S.  Letters  Patent 

Toronto      •  Canada 


f.O 
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Civil 

Contractors 

Electrical 
Mechanical 

Directory  of 

Engineers 

Special 
Interests 

Chipman  &l  Power 

Civil  Eng^ineers 

TORONTO  WINNIPEG 

Willis  Cliipiiian.       Ceo.  II.  Powi : 


BRYAN  PONTIFEX 

Chartered  Accountant. 
—SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


H.  J  Griswold. 

Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office  and  Laboratories, 
320  Lagauchetierc  St.  West,  Montreal. 

BRANCH  OFFICES: 
24  Adelaide  Street  East,  Toronto. 
hiK;   I'nioii    Tni^t    linlMin^.  Winiiiiici; 

CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL,  SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS   AND   INSPECTION   OF  IRON 

AND  STEEL  PIPE,  ETC. 
LOCOMOTIVES,    CARS.    NEW  AND 
SECOND-HAND  EQUIPMENT 
Represented  at  New  York,  Pittsburgh  and 
Chicago ;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 


MONTREAL 


Head  Office 
and   Main   Laboratoriei : 

Branch    Offices    and    Laboratories — 
TORONTO,  WINNIPEG,  EDMONTON, 
VANCOUVER  «nd   NEW  GLASGOW 


HADDIN  &  MILES 

LIMITED 

( Formerly  The  John  Gait  Engineering  Co. ,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 


WINNIPEG 


CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  .Supply  ;  Sewera^fe  and  Drainage  ;  Water 

Puritication;  Disposal  of  Sewage  and  Refuse  ; 

Water  I'ower  Developments  and  Power  Plants. 
K;ports,  Designs,  Suparvision  of  Construction 
New  Birks  Bldg.  Telephone 

MONTREAL,  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

40  JARVIS  STREET,  TORONTO 


Robert  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Charles  Warnock, 
Jas.  W.  Moffat, 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories : 
McGill  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 


Cut 

Stone 

SAND 


T.  A.  Morrison  &  Co.,  ^^^SVi'treal' 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  larde  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Officeand  Workt-63  Esplanade  E.  TORONTO 

Phones— Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

40  JARVIS  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


Milton   Hersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


Geo.  M.  Miller  &  Co, 

Architects 

93  Yonge  Street        ■  TORONTO 


Anglins  Limited 

Contracting  Engineers 

65  Victoria  St.  MONTREAL 


THOMSON  BROS. 

CONTRACTORS 

Kslablisbed  1SS4. 
Masonry    and    all    kinds   of  Reinforced 
Concrete  Construction  Work  carried  oiu. 

Main  245.'!     413  Ryrie  Bldg.,  Toronto. 
I'ark.  5:iS,  Park.  3;!02  Nights,  Sundays,  and 
1 1  olidays. 


If  your  client  desires  to  erect  a 

RESIDENCE    or  FACTORY 
in   TORONTO    I   can   arrange  a  FIRST 
MORTGAGE     LOAN     from     $2,000  to 
$100,000. 

Walter  J.  Morris,  Branch  Manaser 
London   &   Lancashire  Life  Ass'n. 
10  Adelaide  Street  Ea.t     -  TORONTO 


DARLING  BROTHERS  LIMITED 

ENGINEERS  &  MANUFACTURERS 

MONTREAL,  CANADA 

Toronto.  Winnipeg       Halifax.  Calgary.  Vancouver 

PUMPS  FOR  ANY  SERVICE    •  STEAM  APPLIANCES  OF  EVERY  KINO 


I 
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The  Maritime  Bridge 

Company,  Umited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


I  Beams 


22—1"  at  S'A  lbs— 50'  0" 
50-4"  at  9!^  lbs.— 50'  0" 
20^"  at  lO'/i  lbs— 50'  0" 

Bars 

20—  S"  X  30'  0" 

20—10"  X      14"— 30'  0" 

20—10"  X  5/16"— 30'  0" 

10—11"  X  5  'ir."— 20'  0" 


Flange  Quality  Steel 
Circles 


10—36" 
7—48" 
1-Ai" 
5^8"  X  7/16" 
X  7/10" 
X  7/16" 


X  V716" 


1—01" 

1—  64" 

2-  ^8" 


Tees 


Channels 

61—12"  at  .-'.O  lbs.— 10'  1" 
70—15"  at  33  lbs.— 36'  10!^' 


10—1" 

X 

1" 

X  1/S"— 25' 

0" 

19-1 M" 

,K 

I'A" 

X  1/4"— 25' 

0" 

n~VA" 

X 

I'A" 

X  1/4"— 30' 

0" 

7—2" 

X 

2" 

X  5/16'— 30' 

0" 

W—2'A" 

X 

2A" 

X  3/S"— 3)' 

0" 

4—3" 

X 

4" 

X  3/8"— 50' 

0" 

11— 3  k;" 

X 

4" 

X  3/8"— 50' 

0" 

17^" 

X 

4" 

X  3/8"— 50' 

0" 

10—4" 

X 

4" 

X  1/2"— 50' 

0" 

1-4!^" 

X 

3'/2" 

X  7/16"— 40' 

0" 

4—5" 

X 

3" 

X  1/2"— 50' 

0" 

y— 5" 

X 

4" 

X  1/2"— 50' 

0" 

Zees 


4—2  11/16 

1—  2  11/16 
1^ 

2—  4  1/16 
1^  1/S 
1^  1/10 
1—4  1/16 
1—4  1/10 
7—5 
1—5 

1—5  1/16 
1—5  1/16 

3—  5 
1—5 


IS '  0 

s'  n 


x  :;  1  10 
X  :;  1,  s  X 

x  3  3/16  X 
X  3  1/16  X 
X  3  1/16  X 
X  3  1/16  X 
X  3  1/4  X 
X  3  1/4  X 
X  3  5/16  X 
X  3  5/16  X 
X  3  1/4  X 
x'3  1/4  X 


3  '8 
:i  s 

1  4  -25 • 
5  16— 2.  ;  • 
3/8  —11' 
1/2  —40' 
1/2  —41' 
1/2—11' 
5/16—60' 
5/16—15' 
3' 8  —50'  0 
3/8  —44'  7 
1/2  —50'  0' 
1/2  —14'  8 


5" 
0" 
9" 
4" 
0" 


Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


Trades  and  Labour  Branch 

Department  of   Sf^H    Public  Works 


W.  A.  Riddell,  M.A.,  Ph.  D. 
Superintendent 


Findlay  G.  Macdiarmid, 
Minister  of  Public  Worl<s 
and  Highways 

The  Trades  and  Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes: 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP,  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 


The  followiTig  regulations  are  of  importance  to  Contractors: 

STEAM  PIPING 

Drawings  and  specifications  of  .ill  high  pressure  steam  piping  must 
be  registered  and  approved  by  the  Steam  Boiler  Branch  before 
any  work  of  installation  is  commenced.  The  drawings  sub- 
mitted should  show  clearly  the  dimensions  and  layout  of  the 
main  steam  lines.  Full  particulars  should  be  given  as  to  the 
Mialcrial  used  in  the  construction  of  the  piping,  and  all  valves 
and  other  fittings  ns<'(l  in  cnnncclion  Ihcrewilb  must  bo  of 
approved  make. 

\"y  ilrvialinn  of  the  aliovc  rcquii  cmcnls  shall  lie  <li'c'mcil  a  violalioTi 
<if  ihf  Siraiij   I'.oileiR  Ai-f. 

All  connnunicatioiis  in  Ibis  coimcclion  should  hi-  addressed  lo  Ibe 
Steam  Boiler  I'rancb,  llepartmenl  of  Public  Works,  15  Queen's 
Park,  Toronto. 


Facilities  for  Service 

\Vc  offer  you  a  complete  line  of 
hi<.4li-t;rade  electric  wires,  cables,  and 
acce.'isories.  and  unexcelled  facilities 
for  renderin.!4'  prompt  service  at  rea- 
sonable prices.  ' 

Standard  Underground  Cable 
Co.  of  Canada,  Limited 

Hamilton,  Ont. 

Montreal         -        Winnipeg         -  Seattle 


STRUCTURAL  STEEL 

and 

BRIDGE  BUILDERS 


Capacity  18,000  Tons. 

We  build  and  erect  all  kinds  of  Structural  Steel  Bridges, 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work.  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

McGregor  &  Mclntyre,  Limited 

1139  Shaw  St.  -  -  TORONTO,  CAN. 

Telephone  Hilkrest  1614—1615—1616. 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  pr«v«at- 
ing  rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.y  Varnish  Works 

Montreal  TORONTO  Winnip«« 


I'll  !■;  L  ON  IK  AC  1    R  ICC  OR  I) 


May  Hi,  lillt 


Works  at  Walkerville,  Ontario 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


TIMITED 


liffKERRSCi 

VALVE- HYDRANT  MANUFACTURERS 

WALKERVILLE,  ONT. 


BOOKS 

for  Engineers 
and  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

British  &  Foieien  Building  Stones,  by  John  Watson.  Pub- 
lished in  1911  at  tlie  University  Press,  Cambridge,  Eng- 
land.   483  pages.     Price  50  cents. 

Centrifugal  Pumps,  by  R.  I^.  Daugherty.  Published  in  1915 
by  McGraw-Hill  J!ook  Company.  190  pages,  illustrated. 
Price  $2.00. 

Concrete  Construction  for  Rural  Communities,  by  Roy  A. 
Seaton.  Published  in  1916  by  the  McGraw-Hill  Book  Co. 
'2'2:i  pages,  illustrated;  price  $2.00. 

Construction  of  Roads  &  Pavements,  by  T.  R.  Agg,  C.  E. 
Published  in  1916  by  McGraw-Hill  Book  Company.  432 
pages,  illustrated.     Price  $3.00. 

Dams  &  Weirs,  by  W.  G.  Bligh.  Published  in  1915  by  the 
American  Technical  Society.  206  pages,  illustrated.  Price 
$1.50. 

History  of  Bi'idge  Engineering,  by  plenry  Grattan  Tyrrell, 
C.E.     480  pages,  illustrated.     Price  $5.00. 

Hydraulics,  by  Ernest  H.  Sprague,  with  worked  examples  and 
89  illustrations.  Published  by  Scott,  Greenwood  &  Son 
in  1914.     Price  $1.00. 

Irrigation  Practice  and  Engineering  (Volume  One),  by  B.  A. 
Etcheverry.  Published  in  1915  by  McGraw-Hill  Book 
Company.    213  pages,  illustrated.     Price  $2.00. 

In  igation  Practice  &  Engineering  (Vol.  2),  by  B.  A.  Etche- 
verry. Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.   364  pages,  illustrated.     Price  $3.50. 

Irrigation  Practice  &  Engineering,  Volume  3,  by  B.  A.  Etche- 
verry. Published  in  1916  by  McGraw-Hill  Book  Company. 
438  pages,  illustrated.     Price  $4.00. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne.  Pub- 
lished in  1904  by  John  Wiley  &  Sons.  1,116  pages,  illus- 
trated.    Price  $1.50. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Josepli  G.  Branch.  Second  edition. 
Published  by  the  Josepli  G.  Branch  Publishing  Company  in 
1914,     143  pages,  illustrated.     Price  $1.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912  by 
Crosby,  Lockwood  &  Son.     120  pages.     Price  $1.50. 

Some  Considerations  Regarding  Cast  Iron  and  Steel  Pipes,  by 
Jolm  Sharp.  Published  in  1914  by  Longmans,  Green  & 
Company,    142  pages,  illustrated.     Price  $1.50. 

Steel  Bridge  Designing,  by  Melville  B,  Wells,  C.E.  Published 
by  Myron  C.  Clark  Publishing  Company  in  1913.  260 
pages,   illustrated.     Price  $2.00. 

Surveying  Manual — A  Manual  of  Field  and  Office  Methods  for 
Use  of  Students  in  Surveying,  by  William  D.  Pence,  C.E,, 
and  Milo  S,  Ketchum,  C.E.  Published  in  1915  by  McGraw- 
Hill  Book  Co.     388  pages,  illustrated.     Price  $2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Published  in 
1915  by  McGraw-Hill  Book  Company.  265  pages,  illus- 
trated.    Price  $2,00. 

Water  Power  Engineering,  by  Daniel  W.  Mead,  2nd  edition. 
The  Theory,  Investigation  and  Development  of  Water 
Powers.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.    843  pages,  illustrated.     Price  $5.00. 

Waterworks  Engineering.  A  Practical  Treatise  on  the  Con- 
struction of  Waterworks  for  the  use  of  Engineers  and 
Students  of  Engineering,  by  Fred.  C.  Uren,  M.  Inst.  C. 
E.  I.  With  numerous  plates  and  186  illustrations.  Pub- 
lished by  Castle  Litho  Limited,  Bristol,  England,  in  1914. 
268  pages.    Pwce  $3.00. 

Waterworks  Handbook,  by  Alfred  Douglas  Flinn,  Robert  Spurr 
Weston  and  Clinton  Lathrop  Bogert.  Published  in  1916  by 
McGraw-Hill  Book  Company.  824  pages,  illustrated.  Price 
$6.00. 
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Short  Belt  Drive  Electric 
Air  Compressor 

Some  of  the  advantages  you  gain  by  the  use  of  a  unit  of  this 
type  are  as  follows: — 


I. 

o 

4- 
5- 
6. 


Lower  first  cost  than  gear  or  chain  drive. 

Much  lower  belt  cost  than  ordinary  long  belt  drive. 

Compactness- — much  smaller  floor  space. 

Very  simple  unit  foundation. 

Efiicient  drive — maxiixium  belt  contact. 

Freedom  from  slippage  strains  and  wear. 

Most  noiseless  operation. 


Our  nearest  office  is  at  your  service,  and  will  be  glad  to  advise  as 
to  size  best  suited  to  your  needs,  and  to  submit  complete  informa- 
tion as  to  prices,  etc.,  for  your  consideration.  We  can  ship  some 
sizes  of  compressors  from  stock. 

Canadian  IngersoU-Rand  Co.,  Limited 


Commercial  Union  Building 
Works: 

Sherbrooke, 
Que. 


MONTREAL,  QUE. 

Branches : 
Sydney,  Toronto,  Cobalt, 
Timmins,  Winnipeg,  Nelson, 
Vancouver 
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BOX  HANDLES 

With  the  Marline  Covered  Hand 

CANADA 


Grip 

Lowest  Prices — 

Immediate  Shipment 


'DOMINION" 
WIRE    ROPE  £ 


I L  Marli 


Marline  Covered  Hand  Cri 

'  f  ~  r  E  O 


The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL  TORONTO  WINNIPEG 

Contractors'  Equipment 

The  illustration  shows  STEEL  DERRICK 


Designed  and  built  by  us  for  use  on  the 

WELLAND  CANAL 

When  you  want  an  efficient  plant 
consult  us. 


DUMP  CARS 


all  capacities 

Rock  Drills, 
Pumps, 
Crushers 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 
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Denison 


Interlocking  Hollow  Tile 


St.  Regis  Hotel,  Toronto 

Modern  hotel  construction  demsjids  the  best  in  material  and  equipment. 

DENISON  Interlocking  Hollow- Tile  was  used  throughout  in  the  above  building  by 
reason  of  its  essential  and  suitable  qualities.  Denison  Interlocking  Hollow  Tile  is  being 
specified  by  architects  everywhere.  Why?  Because  it  meets  •  every  requirement,  and  the 
result  is 

A  Cheaper  Building.  A  Cool  Building  in  Summer. 

A  Fireproof  Building.  A  Warm  Building  in  Winter. 

An  Absolutely  Dry  Building  at  All  Times;. 

OUR  ENGINEERS  ARE  AT  YOUR  SERVICE. 

Sun  Brick  Co.,  Limited 

Toronto  St.         -         -         Toronto,  Ont. 
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CAUTION. 
KEEP  ON  CONCRETE 
WHENASPHALT'^SLIPPERY 
ST.  DEPT.  SO.  PASADENA 


GOOD  ADVICE 

Note  how  the  "Street  Department"  of 
South  Pasadena  (CaUfornia)  tells  the  truth 
about  Concrete.  Could  you  think  of  any  more 
direct  way  of  emphasizing-  the  "non-slip"  qual- 
ity of 

Permanent  Highways  of  Concrete 


Tlris  non-slij)  feature  of  Concrete  is  a  verj^ 
important  advantage.  "Safety  First"  principles 
dictate  the  general  adoption  of  Concrete  for 
road-building  on  this  account.  On  Concrete 
pavements,  horses  and  pedestrians  do  not  slip — 
and  motor  cars  do  not  skid. 

There's  a  kind  of  economy  that  works  noth- 
ing but  harm. 

There  is  that  supposed  economy  that  says: 
We  cannot  afford  a  new  road — let's  patch  up 


the  old  one."  Result,  more  patching  next  year 
—and  more  the  next — until  you've  spent  as 
much  on  repairing  as  it  costs  to  build  new 
highways  of  Concrete. 

It's  true  economy  to  start  building  at  once 
the  roads  that  we  must  have  sooner  or  later — 
the  durable,  dustless,  weather-proof  Concrete 
roads  that  alone  can  make  our  countrv  trulv 
prosperous  and  pleasant  to  live  in. 

Our  road  literature  sent  free  to  all  who 
enquire  for  it. 


CANADA   CEMENT   COMPANY,  LIMITED 

5  Herald  Building  MONTREAL 


CONCRETE  FOR 


May 
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Quick  Delivery  Service 

During  the  Spring  and  early  Summer  season,  stocks 
frequently  become  depleted  and  rush  Sorting  Orders 
are  sent  to  manufacturers.  That  is  where  our  un- 
equalled facilities  for  a  quick  delivery  service  prove 
very  helpful  to  the  trade.  Our  twenty-eight  "service" 
branches  make  the  quickest  kind  of  service  possible. 
If  you  have  not  proved  that  fact,  put  us  to  the  test 
for  anything  you  need  in  rubber. 

For  Builders  and  Contractors  we  have 


Water  Hose       Steam  Hose        Air  Hose 
Hydraulic  Hose     Suction  Hose  Packing 
Conveyor  Belting  Motor  Belting 

Rubber  Boots  and  Coats 

Write  our  nearest  branch 

Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office :  Montreal,  P.  Q. 

Service  Branches  at  Halifax,  St.  John,  Moncton,  Quebec, 
Ottawa,  Toronto,  Hamilton,  Brantford,  London,  Kitchener, 
North  Bay,  Fort  William,  Winnipeg,  Brandon,  Regina,  Sas- 
katoon, Calgary,  Edmonton,  Vancouver,  Victoria. 
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"BEATTY" 

Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years*  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 


Work  of  this  kind  calls  for    ependability— "Beatty"  Hoists  furnisli  it. 


H.E.  PLANT  1790  St.  James  Street,  Montreal,  Que.        — Agknts- 

K.  LEONARD  &  SONS  St.  John,  N.  B. 


ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

KELLY-POWELL  LTD  McArthur  Bldg.  Winnipep.Msn. 


LONDON  Batch  Mixers 

London  Batch  Mixers  cost  less  l)ecause  they  will  run  for  years 
without  repairs  ur  lireakdowns.  They  produce  more  Concrete, 
tluy  make  better  Concrete,  and  do  it  in  less  time.  These  features 
mean  clear  profits  to  the  Contractor  instead  of  loss. 
Every  Mixer  Sold  Sells  Ten  More.  Nearly  2,000  now  in  use.  Made 
in  all  sizes  from  K  yard  to  3^  yard  batch.  Get  prices  now  before 
startini^-  on  the  next  job.    Send  for  Catalogue  No.  1. 

SEVENTEEN  LONDON  BATCH  MIXERS  are  used  on  the 
Winnipeg  Aqueduct,  the  largest  Con-  1 

crete  Job  ever  attempted  in  Canada.  \  a"rd!  J^fot down*"*^" 

'  a  Price. 


London  Batch  Mixer 


CHAMPION  HOIST^ 


Direct  connected.  S<,  lo^t  iiouer.  Liuilt  \ery  .string.  A  high- 
grade  hoist  at  a  moderate  price.  We  make  a  full  line  of  Hoists, 
\:r.th  Griioline  and  Steam. 

Send  for  Catalogue  Xo.  2:i,  stating  requirements. 


Champion  Reversible  Hoist 


LONDON  CONCRETE  MACHINERY  CO.,  LIMITED 

Dept.  7,  LONDON,  ONTARIO 
World's  Largest  Manufacturers  of  Concrete  Machinery 


R.  R.  Power.  Halifax.  U.S.  Rene  Talbot,  Quebec,  Que. 

The  Foss  &  Hill  Machinery  Company,  Montreal,  Que. 
The  General  Supply  Company  of  Canada,  Ottawa,  Ont. 


AGENCIES 


The  General  Supply  Company  of  Canada,  Toronto,  Ont. 
The  General  Supply  Company  of  Canada,  Winnipeg,  Man. 
The  B.  C.  Equipment  Company,  Vancouver,  B.C. 
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ROAD  MACHINERY 

Rollers,  Crushers,  Graders,  Scrapers,  Ploughs, 
Sprinklers,  Sweepers,  Oil  Distributors,  Etc, 


MUSSENS  UNITED 


MONTREAL       QUEBEC-Pruncau  &  Co. 
WINNIPEG        TORONTO  -H.  Turnbull  &  Co. 
VANCOUVER      COBALT   H.  L.  Usbornc 


May  we  ask— Are  you  safeguardintf  the  public  and  your  business  adequately  ? 
l''or  Safety's  Sake — Remeniher  the  old  Proverb.  "  An  Ounce  of  Prevention" 

Montgomery  Faultless  Hose  Reel 

For  safety's  sake  use  the  only  Perfect  and  Economical  Method  of 
Fire  Protection — The  Montgomery  Faultless 

"THE  WORKING  WONDER" 

It  is  the  first  few  minutes  of  a  fii'e  that  decides  a  small  Ijlaze"  or  a 
conflaoration.  With  the  Montgomerv  Faultless  liose  Reel  the  following 
advantages  are  obtained : 

 ,  .  .         Instantaneously  automatic  and  fool-proof. 

I  IE  i  _    Not  necessary  to  unreel  the  hose,  but  will 

lead  off  to  the  fire  in  any  direction. 


Cabinet  Type. 


No  lost  pressure — by  gauge  test  we  get  the 
same  force  at  the  nozzle  as  at  the  hy- 
drant. 

-    Kinks  eliminated. 

Economically  unrivalled,  prolonging  the  life 
of  the  hose  live  times  by  actual  lest. 

Capacity — Up  to  300  ft.  258  i"-  hose  (unliued 
linen  br  cotton  rubber  lined). 

Endorsed  by  the  Ontario  Government  and 
installed  in  I  heir  principal  buildings,  in- 
cluding the  rarliament  lUnldings,  To- 
ronto, and  specihed  for  all  new  buildings. 

Installed  i  (Million  Dollar)  Ross  Memor- 
ial Wing,  Royal  Victoria  Hospital. 
Montreal. 

Write  for  full  particulars  and  prices. 


Exposed  Swinging  Bracket. 
Pat.  Aug.  8,  1916. 


Montgomery  Faultless  Hose  Reel  Co., 


47  Gore  Vale  Ave. 
TORONTO 


Armco  Iron 

C     AMh-RICAN  \ 

ARMCO   IRON   CORRUGATED  CULVERTS 

^^^^^^^^^^^^^^^                     -—      "^-^                         l^c^^jii-,  /           ."^^  """"^^ 

Made  in  Canada  by 

CANADA   INGOT   IRON  COMPANY,  LIMITED  . 

GUELPH                             WINNIPEG  CALGARY 

Resists  Rust 
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riie  lullowmjt  rcjjiiUnuiis  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  headings; 
quartrr  pa^o,  six  headings;  hall  page,  twelve     headings;     tull       page,    twenty-four  headings. 


Atr  CompccMOd 

Cin.    Ingerioll  R»nd   l"o  ,  Ltd 

Alum 

Millons  Limited 

Aluminium 

Spiclniann  Agencies  Kcgd. 

Air  Hoitt* 

Caixdiaii  liigcrsoll  Kand  Co. 
.Noitliern   Crane  Works 

Architectural  Iron  Works 

Canada  Wiie  &  lion  Goods  Co. 
McGregor  &  Mclntyre 

Architectural  Terra  Cotta 

Toronto  Plate  Glass  Imp'lg.  Co 

Ash  Hoist* 

Gillii  &  Geogliegan 

Asphalt 

Asphalt  &  Supply  Company 

Auto  Cranes 

Uyets  Macliine  Co.,  John  F. 

Blast  Hole  Drills 

Hopkins  &  Co..  1-.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 
Can.  IngersoU  Rand  Co.,  Ltd. 
Sbeldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  U.  r. 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsli  &  Hcnthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boiler  Inspection 
Trades  and   Labor   Branch,  De- 
partment of  Public  Works. 

Boxes — Junction 

Standard  Underj[round  Cable  Co. 
of  Canada,  Limited 

Brick  Dryer* 

Canadian  Blower  and  Forge  Co. 
Sheldon*  Limited 

Brick  Machinery  and  Supplies 
Sheldon*  Limited 

Wcttlauier  Bros. 


Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pitt*burgh-De»Moine9  Steel  Co. 


Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 


Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


Casements 

Tiussed  Concrete  Steel  Co. 

Cedar 

B.  C.  Lumber  Commissioner. 

Cement 

Alfred  Rogcis,  Limited 
Britnell  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

Cement  Blocks  , 

Cast  Stone  lllock  &  Machine  Co. 

Cement  Gun 

Cement  Gun  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co. 
Paterson  Mfg.  Company 

Centrifugal  Pumps 

Boving  Hydraulic  &  Engineering 

Company 
Canadian  IngersoU  Rand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
LaboratoVies 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus. 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 

Armstrong  Cork  Company 

Concrete  Block  Machines  . 

Cast  Stone  Block  &  Machine  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Wettlaufer  Bros. 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Mussens  Limited 
Wettlaufer  13ios. 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

Foundation  Company 

Gray  Construction  Co.,  John  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

t'anadian    Malhi-ws   Gravity  Car. 
ricr  Co. 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  IngersoU  Rand  Co.,  Ltd. 

Corrugated  Iron 

Pedlar   People  Limited 

Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 

Crushed  Stone  and  Granite 

Canada   Crushed   Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Hagersville  Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 

Crushers  (Stone  and  Rock) 
London  Concrete  Machinery  Co. 
Mussens  Limited 

Wettlaufer  Rros. 

Culverts 

Canada  Iron  Ingot  Company 
Pedlar  People 

Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and  Derrick  Fittings 
Beatty  &  Sons,  M., 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern  Crane  Works 

Douglas  Fir 

B.  C.  Lumber  Commissioner 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 

Drill  Steel  Sharpeners 

Canadian  IngersoU-Rand  Co. 

Dump  Cars,  Wheels,  etc. 
Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 
Wettlaufer  Bros. 

Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Light  Systems 
Lister  &  Company,  R.  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 

Elevator  Doors 

Ormsby  Company,  A.  B. 


Elevators 

Northern  Crane  Works 
Turnbull   Elevator  Company 

Engines 

Canadian  Blower  and  Forge  Co. 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
Lister  &  Company,  R.  A. 
McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Foundation  Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 
Heller  &  Brightly 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H.  " 

Excavating  &  Screening  Machinery 

Excavating  &  Screening  Machin- 
ery Company 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Ferro-Concrete  Chimneys  ' 

Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Fire  Escape  Spirals 

Canadian   Mathews  Gravity  Car- 
rier Co. 

Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  8) 


May  33,  1917 


THE   CONTRACT  RECORD 


Burlington  Steel 
Co.,  Ltd. 

Hamilton,  Canada 

STEEL  BARS 

Tor 

Concrete  Reinforcing 

Rounds,  Flats,  Plain  Squares, 
Twisted  Squares 

We  furnish   Rail  Carbon  Steel  Bars 

minimum  Elastic  Limit,  50,000  lbs.  per 
Square  Inch,  in  strict  accordance  wi  th 
''American  Society  of  Testing  Materials," 

specification. 

Increased  Physical  Properties  of  our 
product  allow  use  of  less  Tonnage, 

Bars  bent  to  shape  for  Beams^ 
StirrupSy  Etc. 

Prompt  Shipment 


/ 
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Flooring  Materials 

Armstrong  Cork  Company 

Pu*l  EcoaomUers 

Sturlevant  Co.  ot  Can.,  Ltd.,  11.  F. 

Forges 

Canadian  Blower  and  Foikc  Cu 
Shcldons  Limited 

Gas  Engine* 

Goold,  Shapley  &  Miiir  Co. 
Lister  4  Company,  R.  A. 

Gasoline  Engines 

Boving  Hydraulic  &  Kngiiicering 

Company 
Goold.  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Ontario  Wind  Engine  &  Pump 

Company 

Glass 

Luxfer  Prism  Company 

Toronto  Plate  Glass  Imp'lg  Co. 

Coventors 

Boring  Hydraulic  &  Engineering 
Company 

Gravity  Carriers 

t '.iiirKli.-iii    M.i'Imm-    Cv.vi'v  (';ir. 
•ir:    C . 

Hammer  Drills 

Canadian  Ingersoll-Rand  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B  F. 

Heat  Insulating  Materials 
.Armstrong  Cork  Company 


Hifih  Pressure  Pipe  Lines 

ritlsburgh  Valve,   Foundry  S: 
Construction  Company 

Hoists,  Electric 

Northern  Crane  Works 

Hoisting  Apparatus 
Hcally  &  Sons,  M. 
(  atiadian  Ingersoll Kand  Co 
Cillis  &■  Geoghegai) 
('■oolcl,  Shapley  &  Muir  Co. 
London  Concrete  M,ichinery  Co 
Marsh  &  Ilenthoiii 
Mussens  Limited 
N'orthern  Crane  Works 
WctllaufiM  Uros. 

Hoisting  Engines 
Bcatty  &  Sons,  M. 
Tlopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 


Hydrants 

Canada  Iron  Foundries 
GartshoreThompson  Pipe 
Kerr  Engine  Company 
.McAvity  &  Sons,  T. 


Co 


Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 


Interior  Finish  and  Doors 
Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 

Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 

Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Lubricators 

Lyman  Tube  &  Supply  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 


Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 


Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co 


Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 


Paints  and  Varnishes 

Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  &  Wood) 

Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore  Thomson  Pipe  Co. 
National  Iron  Works 


Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 


Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


Put  a  Byers  Auto-Crane 

on  the  job  this  Spring  and  cut 
out  that  expensive  hand  labor 

NO  MATTER  WHAT  YOUR  WORK  MAY  BE— 
Car  Loading  or  Unloading, 

Barge  Loading  or  Unloading, 

Excavating  or  Material  Rehandling, 
Pile-Driving  or  Derrick  Work— 

it  will  surely  pay  you  to  investigate 
this  wonderful  machine  before  you 
start  your  work. 
Handles  a  half-yard  bucket  on  a  30  ft.  boom. 
WRITE  FOR  BULLETIN  1007. 


F.  H.  Hopkins  &  Co. 

Montreal  —  Toronto 

Canadian  Distributors 


THE  JOHN  F.  BYERS 

MACHINE  CO. 

390  Sycamore  St. 


RAVENNA,  OHIO, 


U.S.A. 
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LITTLE  WORDS  WITH  BIG  MEANING 


According:  to  "Webster," 
Quaiity  is  '*an  excellence 
of  character;  natural 
superiority.^' 


definition 


of 


Webster's 

"Service"  is;  "The  per- 
formance of  labor  for  the 
benefit  of  another." 


We  use  these  words  advisedly — fully  understanding  their 
definitions — and  realizing  the  obligation  we  place  upon  our- 
selves by  their  continued  use  in  connection  with  our  products 
of  Iron  and  Steel,  and  our  attitude  to  the  people  we  serve. 

THE 

STEEL  COMPANY 

OF 

CANADA 

MONTREAL  "'"^^'^ 


Pie  Iron, 

Steel  &  Iron  Bars, 
Horse  Shoes, 
Steel  and  Iron  Prodigcts. 


Steel  Billets, 
Track  Spikes  & 
Bolts,  Forgingrs,Wire 
of  every  description. 
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Pcncili  (L«ad) 

Amcfican  I  f »d  Ptncil  Compiny 

Perforated  Mctali 

Canad*  Wiic  &  lion  Goods  Co. 

PIU  Driving  Machinery 
Beatty  &  Son».  M. 
Canailian  I ngerioll- Rai)d  Co. 
Hopkin*  A  Company.  F.  H. 
Marsh  &  Henlhorn.  I.imited 

Pipe  Fittings  and  Flanges 

Pittsburgh   Valve,   Foundry  & 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Plaster 

Britnell  &  Company 

Plug  Drillers 

Canadian  tngersoll-Rand  Co. 

Pneumatic  Machinery 

Canadian  Ingersoll-Rand  Co. 


Power  Engines 

Roving  Hydraulic  &  Engineering 

Company 
Inglis  Company,  John 


Pumps  and  Pumping  Machinery 
American  Well  Works 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll-Rand  Co. 
Cook.  A.  n. 
Darling  Bros. 

Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
McDougall  Caledonian  Iron  Wks. 
Ontario   Wind   Engine   &  Pump 

Company 
Waterous  Engine  Works  Co. 
Wettlaufer  Bros. 


Quarry  Machinery 

Canadian  Ingersoll-Rand  Co. 
Hopkins  &  Company,  F.  H. 


Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co 
Dominion  Iron  &  Wrecking  Co. 
Gartshore,  John  J. 
Hopkins  8c  Company,   F.  H. 


Reinforcements,  Concrete  &  Steel 
BurHngton  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
'"lir.ton  Wire  Cloth  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 


Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 


Road  Asphalt 

Asphalt  &  Supply  Company 


Road  Machinery 

Hopkins  &  Company,  F.  H. 
Waterous  Engine  Works  Co. 

Rolling  Steel  Doors 

(1inisl>y  Company,  A.  15. 

Roofing  Material 

l!ianlfonl   Koornig  Company 
Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 

Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Scrap  Iron 

Dominion  lion  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 

Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Hamilton  St  Toronto  .Sewer  Pipe 

Coinpaiiy 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National   Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 

Shingles 

B.  C.  Lumber  Commissioner 

Shovels  (Steam) 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Spruce 

B.  C.  Lumber  Commissioner 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Plttsburgh-DesMoines   Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co 
McAvity  &  Sons,  T. 
Sheldons  I,imited 

Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Steel 

Burlington   Steel  Company 
Dominion  Iron  &  Wrecking  Co. 
Hopkins  &  Company,  F.  H. 
Steel  Company  of  (Jan.,  Ltd. 


Steel  Bars 

Burlington  Steel  Company 
Hopkins  &  Company,  F.  H. 
Steel  Company  of  Canada,  Ltd. 

Steel  Pipe 

Can.  Chicago  Bridge  &  Iron  Wks." 

Steel  Plate  Construction 

Waterous  Engine  Works  Co. 

Steel  Sash 

Ormsby  Company,  A.  B. 

Stone 

Britnell  &  Company 
Hagersville  Contracting  Co. 
Rogers  Supply  Company 
Satkville  Freestone  Company 


Structural  Iron  and  Steel 

Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 
Iron  Works 

Surveyors'  Instruments 
Heller  &  Brightly 

Swinging  Gears 

Dake  Engine  Company 


Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  Iron  Co. 
Gould,  Shapley  &  Muir  Co. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
Mackinnon,  Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 


Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &  Geoghegan 

Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 
Wettlaufer  Bros. 


Toncan  Metal 

Stark  Rolling  Mills  Company 


Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 


Tractors 

Lister  &  Company,  R.  A. 


Turnbuckles 

Canadian  Billings  &  Spencer 
Limited 


Valves 

Canada  Iron  Foundries 
Gartshore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Dunlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Tiffin  Wagon  Company. 

Water  Level  Apparatus 

Gent  &  Company 

Waterproofing 

Paterson   Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 

Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 

Welding  Apparatus 

Prest-O-Lite  Company,  Inc. 

Welding  and  Cutting  Plants 

Prest-O-Lite    Company,  Inc. 

Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford   Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 


Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 

Wood  Pipe 

Canadian  Pipe  Companj' 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  9c  Tank 

Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 
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Section  of  Canadian  Pacilic  Railway  Terminals.  TORONTO 

Structural  Steel  painted  with  7T  O  Because  Architects  and  Engineers 

/V  rH  Y    r  know 
^  *  *  *    •       it's  "A  LITTLE  BETTER" 

DOMINION  PAINT  WORKS,  Limited 
WALKERVILLE,  ONT. 


"SUPERIOR  GRAPHITE  PAINT" 


TORONTO 
WINNIPEG 


MONTREAL 
VANCOUVER 


Sewer 
Pipes 


ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections  are  a  specialty 
with  us.  We  also  manufacture  culvert  pipes,  inverts,  flue  linings,  stove  linings, 
fire  bricks,  locomotive  blocks,  guUey  traps,  range  bricks,  cupola  linings,  wall 
coping  and  all  kinds  of  vitrified  and  fire  clay  goods.  Prompt  shipments  on  all 
goods. 

Vitrified  Hollow  Building  Blocks 
"Amco"  Segment  Sewers— From  30  to  108  diameter 

Send  for  Illustrated  Book  on  "Building  Segment  Sewers" 

Standard  Clay  Products  Limited 

THREE  SKWER  PIPE  FACTORIES  :   SL  Johns.  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


I  II  !•:  ("()N'1~R.\(,  r   R  I'.COKD 


May  33,  1917 


SHARP 
WASHED 


SAND 


In  Bins    Princess  St.  Dock 


Quality  Guaranteed 


Screened  and 
Pea  Gravel 


CRUSHED  STONE  ^^.tf 


Yards 


G.T.R.  and  C.P.R. 


CEMENT 


Pape  Avenue  and  G.T.R. 
I.ansdowne  Ave.  and  Dundas  St. 
Lawton  Ave  and  G.T.R. 
Berkeley  St  and  Esplanade 


Rogers  Supply  Co.,  Limited 

28  King  St.  West,  TORONTO 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Copingr 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF   CANADA,  LIMITED 

WALKERVILLE,  ONTARIO 

Branch  Offices  at 

Montreal      -      Toronto      -  Winnipeg 


Live  Agents  wanted  in  every  town  in  the  countiy. 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices  : 


Transportation  Bldg.,  MONTREAL 


Quebec 


St.  John  N.B. 


May  33,  l'J17 
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"Meaford"  Means  Merit 

■ 

That  is,  when  it  is  applied  to  the  line  of 

Wheelbarrows, 

Concrete  Carts,  etc.,  etc., 

which  has  made  the  name  "Meaford"  famous 
among  contractors  all  over  the  country. 

If  you  are  in  need  of  concrete  wheelbarrows, 
drag  scrapers,  concrete  carts,  wheel  scrapers, 
etc.,  which  will  stand  the  maximum  wear  for 
the  lowest  cost,  you  should  investigate  the 
"Meaford"  line  immediately.  Write  for  cata- 
logue and  prices. 

Meaford  Wheelbarrow  Co.,  Limited 

Meaford  -  Ontario  -  Canada 

SELLING  AGENTS: 

Quebec  and  Maritime  Provinces:  Alexander  Gibb,  1-2  St.  Nicholas 
Building,  St.  Nicholas  Street,  Montreal,  Que. 

Manitoba  and  Alberta :  Bissett  &  Loucks,  Limited,  161  Notre 
Dame  Avenue  East,  Winnipeg,  Man. ;  Bissett  &  Loucks, 
Limited,  504  Agency  Building,  Edmonton^  Alta. 

British  Columbia:  John  Burns,  329  Railway  St.,  Vancouver,  B.C. 


To  Secure 
ECONOMY  and  DURABILITY 


Construct  Your 


SEWERS 


from 


Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 


Limited 


KEMPTVILLE 


ONTARIO 


'^Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price.  " 

N.  B.  The  adjoining  illustration  shows  a  line  of  42-in.  pipe 
In  a  trench  ready  for  filling. 


Bar  Cutter 


CUTS  ROUND, 
TWISTED  AND 
JOHNSON  BARS 
up  to  1 1  X  '  for  Re- 
inforced Concrete 
Work. 

Built  of  two  heavy 

"Armor     Plate"  steel 

plates,  securely  bolted 
aud  riveted. 

Equal  to  cast  iron 
m  a  c  h  i  n  e  twice  its 
weight. 

iMiid  out  more  about 
our  punches,  shears, 
for,g-es,  and  drills  — • 
write  for  cataloi4'  P/S- 
12. 


Canadian  Blower  &  Forge  Co.,  Ltd. 

KITCHENER,  ONT. 

Montreal      Toronto      Winnipeg      Vancouver      St.  John 
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Everywhere  —  Why  ? 


The  motor  driven  street  flusher  is  a  comparatively  new 

type  of  apparatus. 
Five  years  ago  such  flushers  were  little  known. 
Tiffin-made  Flushers,  motor  driven  and  mount,ed  on 

motor  truck  chasses,  were  first  in  the  field  as  a 

thoroughly  practical, 

efficient  machine. 

These  Flushers  are  to- 
day in  use  in  every 
corner,  and  part  of 
the  United  States  and 
also  in  many  Canad- 
ian cities. 

Preceding  the  Tiffin  Double  Motor  Power  Flushers 
were  the  Tiffin  horse  drawn  power  and  automatic 
types. 

The  school  of  experience  has  taught  us  how  to  obtain 
ideal  results  in  this  apparatus. 


Double  Motor  Street  Flushers 

Licensed  under  Ottofy  Patent  No.  795059 


It  has  taught  us  that  to  get  effective  performance  there 
must  be  an  entirely  independent  motor  for  water 
pressure— separate  and  distinct  from  the  motor  for 
vehicle  movement. 
This  exclusive  Tiffin  type  of  design  is  the  only  method 

that  permits  correct 
control  of  flushing 
pressure  regardless  of 
vehicle  speed. 
That  is  why  the  Tiffin 
does  more  and  better 
work  at  less  cost. 
Tiffin  Flushers  have  self- 
starters  for  both  mo- 
tors, one-man  complete  control,  and  are  made  in 
capacities  of  900  to  I  500  gallons. 

Ask  for  engineering  data  and  catalog,  or  request  that  a 
factory  representative  call — without  obligation — to 
discuss  street  cleaning  problems  with  your  city  officials 


THE  TIFFIN  WAGON  COMPANY 

TIFFIN,  OHIO 

We  build  Tiffin  Motor  Trucks  of  3  4  to  6  ton  capacities  for 
every  service,  also,  Tiffin  Dumping  and  Farm  Wagons 


REPRESENTATIVES : 

^cur  vR55'  {        S''  '"PO"      PORTLAND.  ORE.,  A.  G.  Long.  FARGO.  Fargo  Fire  Engine  Co. 

SSrV  A\?T?T'i;, °''^='''^°'"<=s"'^      NASHVILLE.  Dixie  Road  Mchy.  Co.    PITTSBURG.  H.  B.  Navlor. 

,.,A,rARr  *  smth.       Montreal,  f.  h.  Honi^in.s  &  Co.   denver.  s.  g.  Elbe, 

,?wHv  .^J.^^-  Rat'cliffe  Mchy,  Co.    TORONTO,  F.  H,  Hopkins  &  Co.        MEMPHIS.  I.  G.  Livar. 
LULUMBIA.  SC.  Tos.  A.  Bell  &  Co.     NORFOLK.  VA.,  W.  M.  Hannan,  Ir.  CHATTANOOGA    R    R  Nixon 

ST.  LOUIS,  Granville  Supply  Co. 


lACKSON.  MICH.,  G.  M.  Whalev. 
MINNEAPOLIS.  J.  N.  Johnson  Co. 
OGDEN,  Sidney  Stevens  Imp.  Co. 
LOS  ANGELES.  The  F.  F.  Foster  Co. 
SAN  FRANCISCO.  N.  K.  Davis, 
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One  of  the  Certainties 
of  Good  Road 
Construction 


Perfect  drainage  —  years  of  guaranteed 
wear  and  service  —  freedom  from  repairs 
and  washouts — quick  installation  and  last- 
ing economy  —  you  leave  nothing  to 
chance  when  you  specify 


PERFECT" 


The  Pedlar  Cuh'ert  will  outlast  the  best  of  good  roads, 
however  hea\y  and  constant  the  traffic.  A  30-inch 
Pedlar  Culvert  will  support  a  load  of  8,000  pounds. 
This  has  been  ])roven  by  actual  test.  The  narrow  and 
deep  lateral  corrusations  make  Pedlar  Culverts  the 
strongest  for  weight  and  heaviest  for  length. 


Made  of  heavily  galvanized  anti-corrosiv'c  <^^^^> 
they  cannot  rust,  rot,  pit  or  crack  from  frost  or  ex- 
posure. As  an  extra  precaution,  the  rivets  used  are 
heavily  galvanized.  Come  in  sizes  up  to  84  inches  in 
diameter,  and  in  lengths  up  to  40  feet.  Large  stocks 
always  on  hand  for  immediate  shipment. 


Write  for  complete  culvert  Reference  Book  No.  4  C.  R.  to-day. 

THE  PEDLAR  PEOPLE,  LIMITED  C^^ll'^^")  Executive  Offices  and  Factories:  OSHAWA,  ONT. 


Branches:  Montreal 


Ottawa 


Toronto 


London 


Winnipeg 


Vancouver 


Screening  and  Washing  for 
Less  than  1  cent  per  yard 


The 
Gravel  Screen 
of 

No  Regrets 

We  design  complete 
plants. 


Ic  a  yard  is  the  figure  at  which  an  actual  commercial  plant  turned  out  60  yards  per  hour  of 
perfectly  graded  and  clean  sand  and  gravel  of  five  different  sizes.  In  the  plant  shown  below, 
the  E  &  S  Shaker  Screen  with  washer  attachment  replaced  a  $30,000  outfit  of  a  different  make, 
part  of  which  still  standing  is  shown  on  the  left  of  the  photo. 

E  &  S  Shaker  Screen  with  Washer  Attachment 

is  simply  the  latest  of  the  great  efficiency  and  economy  inventions  that  are  bound  to  develop 
from  time  to  time  in  every  industry.  It  has  been  in  practical  use  for  6  years.  It  has  proved 
its  distinctive  merit  beyond  question.  Exactly  eccentric  motion  gives  the  screens  a  decided 
"throw,"  thus  turning  out  more  material  at  less  cost  than  any  other  outfit  of  the  same  capacity. 
There  are  a  score  of  reasons,  every  one  vital,  to  you,  why  you  should  give  the  B  &  S  screening 
outfit  your  immediate  and  careful  investigation.  Start  it  out  by  dropping  us  a  line  of  inquiry 
today. 

The  Excavating  &  Screening  Machinery  Co.^lLtVi^^l^: 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Abram  lemcnt  Tool  C  ompany   

American  Leail  I'cncil  t  oinpany 
American  Well  Works 

Anfilins  Limited  

Armstrong  Cork  Company  

Asbestos  Maniifacturins  Company.. 

Asphalt  and  Supply  Company  

\ntt  \-  \\  il>"ru  I'ompany   •'" 

Haines  &  I'eckovcr 

Barber.  Frank   ''' 

Barber  .\sphalt  Paving  Company  ... 

Beatty  it  Sons.  Ltd..  M  

Bishopric  Wall  Board  Co   ■'•i 

Black  BuildinR  Supi.ly  Company  . .  • 

Blair  lOmpany.  B.  .  

Bovine'  Hydraulic   and  EnsinecrinR 

(.  Ompany  

Brant  lord  Rooting  Company   

Britnell  Company,  Limited   ■'><1 

Burlington  Steel  Company  ...   . .  • 
Bvers  Machine  Company.  J^hu  F  .  .  « 


Canada  Cement  Company  

Canada  Crushed  Stone  Corporation 

Canada  Ingot  Iron  Company  

Canada  Iron  Foundries,  Ltd  

Canada  Wire  and  Iron  Goods  Co.  .. 

Canadian  Billings  &  Spencer  

Canadian  Blower  and  Forge  Co.  ... 
(  anadian  Chicago  Bridge  and  Iron 

(ompany  

Canadian  C(msolidate<l  Rul)t)er  Co. 
Canadian  Ingersoll-Rand  Company  . 
Canadian    Inspection    and  Testing 

Laboratories  

Canadian   Mathews  Gravity  Carrier 


Company 


Canadian  Office  School  Furniture  Co. 
C  anadian  Pipe  Company,  Ltd 

("anadian  Surety  Company   

Carey  Company,  Philip 

Carter  White  Lead  

Cement  Gun  Company  

(  hipman  &  Power  

Conduits  Company,  Limited   

Cook,  A.  D  

Crushed  Stone,  Limited   


4'.) 


4S 
tlO 


-)(; 

49 


48 


Dake  Engine  Company    .jO 

Darling  Brothers  ...    •)•> 

Dennis  Wire  and  Iron  Company  . . . 

DesMoines  Bridge  and  Iron  Works  40 

Dillons  Limited  

Dominion  Concrete  Company   13 


Dduiininn    luigiiu'erinL;  and  lnsi)cc- 

linii  C'iinip;m\'   

|)(iniiiiion  Iron  and  .Su-el  Company 
l)(iniini(in    Iron   and    Wrecking  Co 

Dominion  Paint  Works   

Dominion  Sewer  Pipe  Company 
Dominion  Wire  Rope  Company  . 
Dunlop  Tire  and  Rubber  Company 


.')() 

13 
11 
12 
(10 


I'.xcavating  and  Screening  Macliinery 
(dmpany   IT) 


Foster,  W.  [  

\'i  lundation  ( Ompany 


(iarlshorc,  John  J  

(iartshore-Thompson  Pipe  and  Foun- 
dry Company   59 

(jent  Company   59 

(jillis  &  Geoghegan   .  . 

Goold,  Shapley  &  Muir  Company  ...  49 
(iray  Construction  Co.,  John  W  ... 

Haddin  &  Miles   5f) 

Hamilton  &  Toronto  Sewer  Pipe  Co. 

Hopkins  &  Co.,  F.  H   60 

Hunt  &  Co..  Robert  W   56 


Ideal  Concrete  Machinery  Company  49 
Inglis  Company,  John   43 

Jenckes  Machine  Company   


Kerr  tlngine  Company,  Ltd. 


MacKinnon  Holmes  &  Co  

Manitoba  Bridge  Works  Company.. 
Maritime  Bridge  Works  Company.. 

Marsh  &  Henthorn,  Ltd  

McAvity  &  Sons,  T  

McDougall  Caledonian  Iron  Works 

Company  

McGregor  &  Mclntyre  

MacLean  Daily  Reports   . . 

Meaford  Wheelbarow  Company  . .  . 

Miller  &  Co.,  George  M  

Milton  Hersey  Company  

Montgomery    Faultless    Hose  Reel 

Company  


58 


56 


Lea,  R.  S.  &  W.  S  

Lister,  R.  A  

London  Concrete  Machinery  Co.  ...  4 
London  &  Lancashire  Life  Ins,  Co.  50 
Lyman  Tube  and  Supply  Comi)Hny  5.") 


51 
18 
57 
47 


54 


50 
13 


50 


Morrison  &  Company,  T.  A   56 

Mueller  Manufacturing  Co.,  H   55 

Mussens  Limited   5 

National  Iron  Works   49 

Neptune  Meter  Company   48 

Noble,  Clarence  W  

Northern  Crane  Works   

Nova  Scotia  Steel  and  Coal  Company 

Office  Specialty  Company  

Ormsby  Company,  A.  B   IS 

Ontario  Sewer  Pipe  Company   ....  45 

Ontario  Wind  Engine  and  Pump  Co.  48 

Pacific  Coast  Pipe  Company   48 

Paterson    Manufacturing  Company 

Pedlar  People   15 

Pittsburgh-DesMoines  Steel  Co.  ...  40 

Pontifex,  Bryan   50 

Power  &  Son   56 

Quinlan  &  Robertson  ...  .'  

Reid  &L  Brown  Structural  Steel  and 

Iron  Works    50 

Rogers  &  Company,  F  

Rogers  Supply  Company   12 

Sheldons  Limited  

Standard  Clay  Products,   Ltd   11 

Standard  Underground  Cable  Com- 
pany of  Canada    57 

Stark  Rolling  Mill  Company  

Steel  Company  of  Canada,  Ltd   9 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F. 
Sun  Brick  ompany    21 

Thompson  Brothers   56 

Tiffin  Wagon  Company   14 

Toch  Brothers  

Toronto  ['late  Gla.ss  Importing  C  >  . 
Trades   and   Labor   Branch  Depart 

ment  of  Public  Works   57 

Trussed  Concrete  Steel  Company  ...  12 
Turnbull  Elevator  Company  

\'ancouver  W'ood  Pipe  and  Tank  Co. 

Waterous  Engine  Works  Co  

Wells  &  Gray,  Limited  

Wcttlaufer  Brothers   47 

\Vynnc-Rolicrts.  R.  0   50 


Our  advertisers  represent  the  most  pro^essive  manufacturers  and  dealers.  Make 
your  purchases  of  them.  Give  your  business  to  the  man  who  is  enterprise 
ini  enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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Each  permanent  material  used 
is  of  benefit  to  the  building 
as  a  whole. 


Hnnpnnnjigg 

•^gg  n  i-|||H 


Permanent  foundations  pre- 
vent sinking-cracked  walls, 
etc.  Permanent  roofs  are 
protection  from  the  elements. 


Asbestos  Corrugated 
Sheathing 
for 

Roofing  and  Siding 
Industrial  Plants 


Permanent 
Stones 

In  the  Structure 
of  Permanent 
Communities 

Solid  Facts 
Which  Cannot 
be  Disregarded 


Tn  the  ARCHTrECT,  the  UUILD- 
I-:R.  the  PROPERTY  OWNER,  this 
I'ACT  IS  PROVING  ITSELF— 
that  in  quahtics  of  elasticity,  tough- 
ness, uniformity,  and  permanence 
as^ainst  wear  and  accident  "ASBES- 
TOSLATE"  holds  up  better  than 
any  of  the  "natural"  or  artificial  roof- 
ing's of  commerce. 

They  are  changing  the  property 
owner's  wh(.)le  standpoint  toward  his 
roof.  For  the  first  time  in  roofing- 
history  he  is  coming  to  realize  his 
,roof  as  an  investment  instead  of  an 
expense — a  thing  to  he  Dought  for 
permanent  service. 


The  Roof  That  Outlasts  the  Building. 


Communities  insisting  on 
Permanent  Fireproof  Build- 
ings help  the  public  generally 


Prevent  the  enormous  sums 
lost  yearly  by  fire,  repairs 
and  renewals. 


"LINABESTOS" 
The  Permanent  Lining 
for 

All  Classes  of 
Buildings 


ASBESTOS  MANUFACTURING  COMPANY,  Sioi^TREAr-TANADl 

78  St.  Peter  St.,  Quebec  601  C.P.R.  BIdg.,  Toronto 

EVERYTHING  IN  ASBESTOS— FROM  A  THREAD  TO  A  FIREPROOF  BUILDING. 


I'   CON  rRAC'l'  RECORD 
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Bar  Iron 

Carried  in  all  sizes  and  lengths 
for  immediate  shipment.  Special 
prices  on  certain  sizes. 

Steel  Sheets 

A  complete  range  from  10  gauge  to  28 
gauge,  for  immediate  shipment. 


ll^f^      Small  Angles 

From  3^"  X  2/4"  x  J/g"  to  2"  x  2"  x 
54  "  in  all  sizes,  thicknesses  and 
lengths. 

Steel  Plates 

All  sizes  from  3/16"  to  1"  thick,  in  stock 
now. 


Reinforcing  Bars  for  Concrete 

Shipment  from  Mill  or  Stock 

Medium  Steel,  Square  Cold  Twisted,  sizes  from  Y^"  to  ly^",  lengths  up  to  60  feet.  Medium 
Steel,  Plain,  Round  and  Square,  sizes  from  y^"  to  1^",  lengths  up  to  60  feet. 

We  desien  and  fabricate  all  kinds  of  structural  steel,  and  carry  at  all  times  a  large  stock  of  Beams,  Chan- 
nels, Broad  Flange  Beams,  Plates  and  Angles,  Rivets,  Bolts,  Shafting.  Transmission  Machinery,  etc.,  besides 
those   mentioned   above — ready  for  immediate  shipment. 

We  have  a  monthly  stock  list  that  should  be  on  your  desk.   Ask  for  it. 


Manitoba  Bridge  &  Iron  Works,  Ltd. 

Winnipeg       -  Manitoba 


Showing  48  -  inch 
Ormbsbv  -  Swari- 
wout  Ventilator, 
ventilating  6  stor- 
eys of  factory  toil- 
ets (68  units)  in 
the  Warner  & 
S  w  a  s  e  V  Plant. 
Clevc'.TH'l.  Ohio. 


s 


THIS  VENTILATOR 

SOLD  20  MORE 


IX  vear.s  aj^o  a  .sin£;"lc  ( )rm.^])y-.S\var\V(nit  \'entilali)i"  w  as  installed 
(in   this  ])lant.     Since  tlien   they  have  in.stalle(l  twenty  more 

of  the  "pulling"  power"  of  their  first 


ventilators  as  a  result 
( )rmsbv-Swartw()ut. 


In  .the  Ormsby-S wart wout  Ventilator "pu  11  ini;-  power 
fact.    It  |)uts  the  free  ))ower  of  the  wind  to  work, 
c-reatin<i-  a  vacuum  before  the  mouth  of  t'.ie  \  en- 
tilator,  which  is  continually  filled  by  the  used  air 
below.    Tem])eraturc  conditions  do  not  aft'ect  it 
— the  Ormsl)y-Swartwout  mains  a  steady  How  of 
air  even  on  the  hottest  days.     Ventilation  and 
ventilation  i)roblems  are  fully  treated  in  our  24- 
lia.L^e  handbook,  "The  Gospel  of  Fresh  Air."  It 
lake>  up  sucli  subjects  as  fresh  air  and  labor  out- 
put, ventilation  and  workers'  errors,  the  semi-mechanical  i)rin- 
ciple,  exact  specifications,  list  of  users,  etc.    It's  free  to  ymi  (hi 
rcf|iie-t.    Give  name  ftf  com])any  and  writer. 

A.  B.  ORMSBY  CO.,  Limited 

TORONTO 

Associated  with  the  Metal  Shingle  &  Siding    Co.,  Ltd.,  Preston.  Montreal.  Winnipeg. 


an  ac 


.-tual 


Ormsby-Swartwout 

Rotary  Ball  Bearing 

VENTILATORS 
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Record  Breaking  Tunnel  Methods 

TIMC  completion  of  the  Coiinatii^lit  Tunnel  a  few 
niontlis  ai4o  draws  the  curtain  on  what  i.s  with- 
out doubt  the  most  notaljlc  achievement  in  the 
art  of  tunneling-  ever  accomi)lished  on  tlie  Am- 
erican continent.  The  rapidity  with  which  operations 
were  carried  out  was,  possibly,  tiie  most  outstanding 
characteristic  of  the  work.  To  complete  a  rock  tunnel, 
five  miles  lonj^-,  in  practically  three  years,  under  condi- 
tions not  by  any  means  ea.sy,  is  an  undertakint^-  that 
mii^ht  well  be  termed  a  brilliant  success.  That  the  con- 
tract was  completed  eleven  months  ahead  of  the  all5\v- 
al)ic  date  is  a  s])lendid  tribute  to  the  organizations  that 
have  had  this  matter  in  hand.  They  were  facilitated 
in  their  progress  by  a  sufficient  backing  of  money  and 
authority,  coupled  with  a  free  hand,  and  during-  the 
whole  time  no  strikes  or  interruptions  occurred  to  mar 
the  continuity  of  their  plans. 


The  rapid  headway  made  stands  as  a  record  in 
American  tunneling  methods.  European  methods  have 
always  proved  speedier  than  those  adopted  on  this 
side  of  the  Atlantic,  but  the  lack  of  the  abundant  cheap 
labor  that  makes  the  application  of  these  methods  in 
Europe  possible  at  low  cost  precludes  similar  headway 
in  America,  unless  at  an  exorbitant  expense.  The 
growing  traffic  congestion  of  this  division  of  the  Cana- 
dian Pacific  Railway  lines  can  be  thanked,  in  part  at 
least,  for  the  speed  that  was  exhibited.  This  fact  led 
the  railway  officers  to  regard  the  time  of  completion  as 
more  important  than  any  other  consideration,  and  in 
letting  the  contract  the  guarantee  of  completion  in  the 
shortest  time  carried  more  weight  than  tlie  cost. 
*      ♦  * 

To  meet  the  urgency  demanded  by  the  railway 
methods  somewhat  removed  from  the  cotiventional 
were  obviously  a  necessity.  In  this  work,  therefore, 
we  see  the  adoption  of  'bold  innovations  that  are  dis- 
tinct advances  in  the  science  of  rock  tunneling.  For 
these  radically  novel  methods  credit  is  due  to  Mr.  A. 
C.  Dennis,  superintendent  of  the  contractors,  Foley 
Brothers,  Welch  &  Stewart,  and  Mr.  J.  G.  Sullivan, 
chief  engineer  of  the  C.P.R.  Western  lines,  whose  col- 
laboration resulted  in  the  perfected  scheme  of  attack. 
They  did  not  hesitate  to  throw  precedent  aside  if  by 
doing  so  they  were  succeeding-  in  accomplishing  the 
desired  end  in  a  more  efficient  manner,  which  meant  in 
this  case  ^  more  spee'dy  manner.  The  rapidity  of  head- 
way was  a  result  of  the  combination  of  two  elements 
— a  new  mode  of  heading  attack  and  a  revised  plan  of 
enlargement.  In  each  of  these  distinct  progress  is  evi- 
dent upon  the  practices  heretofore  accepted. 

The  pioneer  bore,  inaugurated  as  an  experiment, 
was,  it  will  be  remembered,  looked  upon  with  distrust 
by  many  authoritative  tunneling  engineers.  They  re- 
garded its  efficacy  as  questionable  because  it  did  not 
follow  the  precedent  set  by  prior  rock  tunneling.  But 
the  initiative  of  the  engineers  produced  results,  and  the 
experiment  made  good — just  how  good  the  actual  tiiue 
figures  give  sufficient  evidence.  In  the  article  on  the 
Connaught  Tunnel,  printed  elsewhere  in  this  issue,  the 
advantages  that  accompanied  the  adoption  of  this 
scheme  are  outlined  and,  in  a  word,  the  chief  argument 
in  its  favor  seems  to  be  that  it  was  possible  for  the 
main  heading  progress,  enlargement  drilling,  blasting, 
and  mucking-  to  be  operating  continuously  and  simul- 
taneously without  interference.  All  fears  as  to  the  de- 
velopment of  dangerous  internal  pressure  conditions 
through  the  proximity  of  the  pioneer  bore  to  the  main 
tunnel  proved  groundless. 

The  enlargement  operations  further  demonstrated 
the  success  of  progressive  ideas.  The  adoption  ol  a 
central  heading  of  such  size  as  to  permit  radial  drilling 
for  the  final  enlargement  prox-ed  well  worth  wiiilc.  as 
the  speed  of  driving,  averaging  If)  to  20  feet  daily,  con- 
stituted a  record.  The  enlargement  by  blasting  in 
rings  on  planes  perpendicular  to  the  tunnel  axis  made 
for  phenomenal  progress  aild,  although  an  innovation, 
led  to  a1)solute  success. 


Not  only  in  the  actual  methods  of  heading  and  en- 
largement driving  was  success  apparent,  but  likewise 
in  the  co-ordination  of  operations  and  their  planning  in 
such  a  way  as  to  ob\iate  oxerlapping  and  mitigate 
delays  Tht*  speed  of  the  undertaking  was  further  ac- 
celerated by  the  scheme  of  payment  which  provided  an 
inducement  for  rapidity  of  work  The  bonus  scheme 
outlined  in  our  article  adequately  compensated  the 
workmen  for  any  extra  spurts  tliey  miglil  exhibit,  and 
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(itTereil  an  ample  iiu'i-mivc  tor  .speedy  leMilts,  I'.y  niak 
in^  the  4jan,ij  rather  than  tlie  iiuHvithial  the  unit,  .uul 
having  the  bonus  paid  to  the  s^anj;.  tlie  system  siu- 
eceded  in  semiring;  the  niaxinmni  efft)rts  from  the  men 
as  the  jjanij'  took  upon  itself  the  responsibility  of  eor- 
reetinj;  its  tardy  or  ineompetenl  members. 

An  insijL;ht  into  the  jiroi^ress  in  the  art  of  tunneling 
ean  l>c  no  better  trained  than  by  a  perusal  of  the  ('on- 
naught  Tumiel  methods.  Radical  as  the\  nia\  iiaxe 
.sccmed  three  years  ai;o,  their  success  is  their  future 
recommendation.  h'nqineers  throughout  Ihe  world 
have  watciicd  with  a  i;rcal  deal  of  exi>ectaucy  the  re- 
sults attending;  these  experiments.  Their  eyes  lia\e 
l»een  ojiencd  because  the  experiments  have  made  ^ood. 
Because  they  have  made  j^ood,  the  stereotyped  pro- 
cesses arc  doomed  to  revision  at  least,  and  the  success 
at  Rojjers  Pass  will  be  an  incentixe  for  still  furthe: 
projjress  in  this  very  im])i>rlaut  ])ranch  of  cn^ineermt;. 


Better  Building  Reports 

Ni  )\\'  that  the  buildinj;'  season  in  Montreal  has 
coiumenced  in  earnest,  it  is  evident  that  it  will 
be  an  improvement  on  last  year.  More  activ- 
ity has  lately  been  shown,  and  although  the 
permits  do  not  indicate  any  substantial  increase  in 
number,  the  average  value  of  the  buildings  is  con- 
siderably higher  than  in  19b5.  The  total  gain  for  the 
four  months  is  about  $700,000,  and  this  despite  a  con- 
siderable rise  in  most  classes  of  building  material.  The 
greater  number  of  permits  is  for  apartments  and  flats, 
which  are  in  demand,  on  account  of  an  influx  of  popu- 
lation, due  to  munition  work.  Tn  the  neighbouring 
city  of  Maisonneuve  it  is  officially  stated  that  the  re- 
rpiirements  in  the  wa\^  of  residences,  chiefly  for  work- 
ing peojjle,  far  exceed  the  supply,  and  the  city  are 
anxious  to  encourage  building  of  this  character.  The 
reports  from  different  parts  of  the  province  are  fairly 
good,  and  it  looks  as  if  the  agricultural  districts  in 
particular  will  have  a  satisfactory  building  season,  al- 
though the  municipalities  are  not  spending  large  sums 
on  municipal  work,  except  where  it  is  absolutely  neces- 
sary. The  very  sharp  advance  in  the  price  of  lum- 
ber and  also  its  scarcity  is  a  factor  which  has  to  be 
taken  into  account  in  considering  the  prospects  of 
building  and  contracting  work. 


Thrift  in  Municipal  Expenditures 

IT  is  evident  that  the  financial  conditions  at  the 
present  time  are  unfavorable  to  the  carrying  out 
of  municipal  enterprises,  as  the  Canadian  bond 
market  is  non-receptive,  and  now  that  the  United 
States  has  entered  the  war,  the  outlook  is  .more  un- 
promising than  ever,  owing  to  the  derhands  which  are 
being  made  by  the  United  States  Government  for 
capital.  Attention  is  called  to  this  fact  in  a  statement 
submitted  to  the  Toronto  board  of  control  by  Works 
Commissioner  Harris  and  City  Treasurer  Bradshaw, 
in  which  it  is  pointed  out  that  the  city  has  not  made 
a  sale  of  bonds  since  last  November,  owing  to  the 
unfavorable  situation,  and  it  is  urged  that  the  most 
rigid  economy  must  be  practised.  These  officials  point 
out  that  a  numlier  of  works  are  proceeding  wdiich  were 
commenced  some  tw-o  or  three  years  ago,  and  which 
the  city  is  obligated  to  complete,  and  some  of  them 
have  not  been  financed  as  yet.  These  and  other  works 
which  have  recently  been  carried  through  on  tempor- 
arily borrowed  capital,  together  with  war  expendi- 
tures, will  require  that  the  city  borrow  in  the  neigh- 


borhood of  nine  million  dollars.  "It  is  absolutely  es- 
sential, therefore,"  they  continue,  "because  of  the  fore- 
going conditions,  and  also  because  of  the  present  heavy 
capital  indebtedness  of  the  city,  and  the  debt  charges 
associated  therewith,  that  we  shall  not  embark  upon 
any  new  capital  expenditure  whatever,  unless  legally 
compelled  to  do  so.  It  is  realized  that  there  are  many 
undertakings  which,  if  conditions  were  normal,  and 
if  our  finances  would  warrant,  should  be  proceeded 
with,  but  we  must  recognize  that  conditions  are  not 
normal ;  that  we  are  in  a  period  of  financial  uncer- 
tainty, and  that  our  present  financial  conditions  do  not 
encourage  us  to  add  to  our  already  heavy  burdens." 


Summer  Plans  of  Saskatchewan  C.S.C.E. 

AT  the  regular  INIay  meeting  of  the  Saskatchewan 
Branch  of  the  Canadian  Society  of  Civil  En- 
gineers— this  name  has  now  been  approved  by 
the  parent  society — the  following  officers  were 
elected  :  Chairman,  L.  A.  Thornton,  city  commissioner, 
Regina  ;  vice-chairman,  Geo.  D.  Mackie,  city  commis- 
sioner, Moose  Jaw;  secretary-treasurer,  J.  N.  de  Stein; 
Executive  committee — E.  G.  Montgomery,  Regina ;  H.  - 
S.  Carpenter,  Regina;  A.  H.  Dion,  Moose  Jaw;  C.  J. 
Yorath,  City  Commissioner,  Saskatoon  ;  Professor  A. 
R.  Greig,  agricultural  and  engineering  department. 
University  of  Saskatchewan. 

It  was  decided  to  hold  a  general  meeting  in  Regina 
on  May  23  to  discuss  the  Canadian  railway  problem. 
The  Premier  of  the  Province  and  other  prominent 
public  men  will  be  present. 

The  July  meeting  will  probably  take  place  at  Fort 
Q'Appelle,  to  give  the  members  an  opportunity  of  vis- 
iting the  sanitarium  at  that  point.  In  August  a  visit 
to  Moose  Jaw  is  being  arranged,  for  the  inspection  of 
the  public  works  of  that  city. 

At  the  meeting  of  May  10,  Mr.  Walter  J.  Francis, 
C.E.,  of  Montreal,  Avas  present  and  addressed  the 
Branch.  Mr.  Francis  spoke  particularly  of  the  atti- 
tude of  the  Canadian  Society  towards  the  employment 
of  alien  engineers  and  the  steps  that  are  being  taken 
to  bring  the  matter  before  the  Dominion  Government. 
Mr.  Francis  also  spoke  of  the  apparent  lack  of  interest 
on  the  part  of  engineers  in  political  matters,  pointing 
out  that  not  one  single  member  either  of  the  House 
of  Commons  or  of  the  Senate  is  an  engineer  by  pro- 
fession. The  speaker  also  directed  attention  to  the 
fact  that  approximately  one-quarter  of  the  3.000  mem- 
bers of  the  Canadian  Society  of  Civil  Engineers  in 
Canada  are  on  active  service  to-day. 


Montreal  Aqueduct  Again 

The  committee  of  engineers  recently  appointed  to 
make  a  report  on  the  Montreal  aqueduct  system  have 
presented  the  findings  to  the  Board  of  Control.  The 
report  is  signed  by  Messrs.  H.  E.  Vautelet,  Chairman. 
A.  St.  Laurent  and  J.  B.  McRae.  The  report  in  general 
is  unfavorable  to  the  scheme  of  power  development  as 
originally  planned.  The  problem  appears  to  hinge 
very  largely  on  whether,  having  already  expended  sev- 
eral million  dollars  on  this  work,  it  would  not  be  more 
economical  to  complete  it  than  to  lose  entirely  the 
value  of  the  money  expended. 

Messrs.  Carter,  Halls  i^-  .Xldinger  ha\  e  awarded  the 
steel  sash  contract  on  the  Canadian  Rag  Company's 
warehouse,  at  Winnii)eg,  tc)  the  A.  1>.  Ornisby  Com- 
IJany.  Ltd.,  Toronto. 
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America's  Longest  Railway  Tunnel 

,  The  Gonnaught  Tunnel  on  the  G.  P.  Railway  Through  the 
Rockies,  Five  Miles  Long,  Driven  with  Phenomenal  Speed  by 
the  Application  of  Radically  Improved  Methods  of  Rock  Boring 


THE  Rogers  Pass  tunnel,  officially  known  as  the 
Connaught  Tunnel,  on  the  line  of  the  Canadian 
Pacific  Raihva\-  through  the  Selkirk  Range  of 
the  Rocky  INlduntains  in  Britisli  Colunil)ia,  was 
l)lace(l  in  service  on  December  9,  1916.  l>esi(les  being 
the  longest  railway  tunnel  in  y\merica,  it  occupies  a 
noteworthy  and  unicjue  place  among  projects  of  this 
kind,  inasmuch  as  entirely  new  methods  of  tunneling 
resulting  in  unprecedented  speed,  were  demonstrated 
with  success.  Details  of  the  work,  with  progress  ar- 
ticles, have  appeared  in  the  Contract  Record  at  various 


Plan  of  Rogers  Pass  or  Connaught  tunnel- It  short«ns  line  by  4.3  miles  and 
lowers  summit  552  feet. 

times,  notably  April  8,  1914.  Sept.  9,  1914,  Dec.  23, 
1914,  Mar.  17,  1915,  Nov.  24,  1915,  Jan.  26,  1916,  June 
28,  1916. 

The  tunnel  is  five  miles  long,  double-track,  and 
was  carried  out  at  a  cost  of  $6,500,000,  as  part  of  a 
10-mile  local  improvement  to  the  main  line  of  the 
C.  P.  R.  at  this  point.  This  adjustment  was  made 
necessary  by  the  increasing  congestion  of  traffic,  which 
made  an  immediate  double  tracking  essential.  Rather 
than  make  the  improvements  to  the  existing  location, 
the  railway  decided  on  a  new  alignment,  which  would 
effect  some  very  important  advantages.  The  objects 
that  have  been  attained  include  the  saving  of  4.3  miles 
of  distance,  the  lowering  of  the  summit  of  the  former 
line  by  552  ft.,  the  elimination  of  about  2400  degs.  of 
curvature,  the  reduction  in  the  length  of  the  east  and 
west  pusher  grades  of  nine  and  eight  miles  respectively 
and  the  elimination  of  the  expense  and  danger  of  main- 
taining the  operation  of  4j/.  miles  of  snowshed. 

Tunnel  Part  of  a  Local  Improvement 

The  transcontinental  line  of  the  C.  P.  R.  crosses 
the  .Selkirk  Mountains  at  an  elevation  of  4,300  feet 
through  rugged  country,  with  2.2  i)er  cent,  grades  on 
the  approaches,  which  are  21  and  25  miles  long  on 
the  east  and  west  sides  respectively.  The  whole  im- 
provement at  this  point  involves  a  change  of  line  10% 
miles  long,  most  of  which  is  east  of  the  tunnel.  The 
re-location  to  the  west  of  the  tunnel  saves  a  distance 
included  in  two  spiral  loops  on  the  old  line.    A  six- 


track  yard  just  west  of  the  tunnel  with  three  short 
girder  bridges  is  also  included  in  this  re-location.  The 
tunnel  is  26,500  feet  long,  with  provision  for  two  tracks 
spaced  13  feet  centre  to  centre  with  a  horizontal  clear- 
ance of  8  feet  from  centre  of  track  and  vertical  clear- 
ance of  20  feet  above  base  of  the  rail  measured  on  the 
centre  line  of  the  track.  A  grade  of  0.95  degs.  exists 
throughout  the  length  of  the  tunnel,  ascending  west- 
ward. 

The  rapidly  increasing  traffic  on  this  part  of  the 
line  made  speed  a  very  urgent  consideration  in  the 
construction  of  the  tunnel,  and  for  this  reason  special 
studies  were  made  to  devise  a  method  of  driving  that 
would  prove  most  rapid.  The  topographical  location 
of  the  tunnel  through  a  mountain  which  rises  almost 
abrui)tly  from  the  portals  and  reaches  an  elevation  of 
about  6,000  feet  above  the  roof,  made  it  impossible 
to  utilize  vertical  shafts  for  the  driving  of  intermediate 
headings.  Adits  were  also  impracticable.  The  work 
was  thus  restricted  to  operations  from  the  two  portals. 
The  usual  American  method  of  driving  a  double  head- 
ing and  taking  out  the  bench  with  a  power  shovel 
was  obviously  too  slow,  and  the  European  method  of 
a  bottom  heading  and  stoping  out  the  rest,  while  two 
or  three  times  as  rapid,  was  too  expensive  with  labor 
costs  as  found  on  this  continent. 

Pioneer  Heading  Distinguishes  Work 

The  method  ultimately  adopted  was  devised  by  A. 
C.  Dennis,  superintendent  for  the  contractors,  Foley 
Bros.,  Welch  &  Stewart,  and  revised  as  to  detail  by  J. 
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Profile  of  Connaught  tunnel  showing  modified  location  of  pioneer  rortals. 

G.  Sullivan,  chief  engineer,  C.  P.  R.,  western  .lines.  It 
involved  the  use  of  an  auxiliary  or  pioneer  heading  en- 
tirely outside  and  independent  of  the  tunnel  proper,  and 
which  was  driven  at  the  maximum  speed.  The  cross- 
section  was  as  small  as  could  be  worked  satisfactorily. 
From  this  pioneer  heading  drifts  or  cross-cuts  were 
driven  at  intervals  from  the  centre  line  of  the  main 
tmnicl,  thereb)-  affording  numerous  ])oints  from  which 
advanced  centre  headings  could  be  driven  in  the  tun- 
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lU'!  prupcr.  This  motlnul,  w  liioli  is  mi|)rt.xH'(li.'iU(.  (l,  was 
justified  for  the  follnwinj^'  reasons:  {\)  It  |)ro\i(lr(l  a 
means  for  the  transportation  of  the  nuuk  from  thr 
various  hea<hn^s  and  from  shovel  operations  in  the 
enhirj;emeiit  of  the  main  tvn\nel  :  (2)  a(le([uate  \  enlila- 
tii»n  of  the  headinij  was  secnred,  I'nr  tlie  pioneer  tini- 
nel  served  as  an  intake  for  foreed  eireulation  of  fresh 
air  threiu.yh  the  eross-euts  and  eul  ni  liie  main  tnii 
!\el.  enahhni;  work  to  he  resnnied  inimechately  after 
hhistini^  the  main  tunnel  enlart;ement ;  (3)  water,  air 
and  ventilation  pipes  were  conducted  to  the  headings, 
so  as  to  be  entirely  undisturbed  and  independent  l)()tli 
of  l)lasting  and  power  shovel  operations  incident  to  the 

 fP/oneer  tunnel. 

^I'Vast  portal 
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Pioneer  bores,  cross  cuts,  a'centre  heading  for  the  main  tunnel  and 
radial  drillinf!  for  enlargement  are  distinctive  features 
of  the  construction 

enlartjement  f)f  the  main  tunnel  to  full  size;  (4)  it 
expedited  the  work  of  enlargement  of  the  main  tun- 
nel by  making  it  possible  to  drill  the  main  headings 
for  enlargement  as  far  ahead  of,  and  without  interfer- 
ence from  or  with,  the  main  tunnel  blasting  or  muck- 
ing for  enlargement;  (5)  it  supplied  a  route  for  men, 
tools  and  materials ;  (6)  it  carried  the  ventilation  pipes 
around  the  main  tunnel  enlargement  drilling,  blasting 
and  mucking  operations,  so  that  the  gas  and  smoke 
from  heading  operations  would  ni>t  foul  the  .enlarge- 
ment operations. 

No  Interference  of  Operating 

It  was  thus  possible  to  keep  the  heading  progress, 
enlargement  drilling,  enlargement  blasting,  and  muck- 


ing going  sinudtaneously  without  any  interference  with 
one  another  whatever. 

Before  tiie  main  tunneling  could  be  started  a  cer- 
tain amount  of  preliminary  work  had  to  be  carried 
out.  On  the  east  side,  it  was  necessary  to  build  three 
miles  of  temporary,  heavy,  side-hill  railway,  to  reach 
the  camp  site  and  take  out  a  rather  heavy  approach  cut. 
( )n  the  west  side  about  1^  miles  of  temporary  railway 
had'  to  be  built  and  streams  diverted  before  the  ap- 
proach cut  could  be  started. 

The  pioneer  tunnels,  run  from  each  end,  were  7  ft. 
high  and  8  ft.  wide,  and  were  normally  50  ft.  to  the 
right  of  the  centre  line  of  the  main  tunnel,  with  the 
bottom  7  ft.  above  subgrade.  Thus,  on  the  east  end, 
the  pioneer  tunnel  was  north  of  the  main  tunnel,  and 
on  the  west  end  it  was  to  the  south.  The  interval  be- 
tween cross-cuts  varied  from  1,500  to  3,000  ft.,  six  cuts 
being  driven  from  each  of  the  temporary  tunnels.  The 
pioneer  tunnels,  working  from  each  end,  did  not  con- 
tinue to  a  point  of  meeting,  but  weje  stopped  at  the 
sixth  cross  cuts,  wdiich  were  almost  exactly  one  mile 
ai)art. 

Pioneer  Portals  Modified 

The  normal  alignment  of  the  pioneer  tunnels  was 
modified  at  the  portals  to  shorten  them  as  much  as 
jiossible.  The  east  pioneer  heading,  which  was  started 
in  September,  1915,  was  located  about  50  feet  north 
of  the  main  tunnel,  700  feet  west  of  the  portal  and 
about  60  feet  above  the  main  tunnel  level.  By  so 
locating  the  pioneer  heading  about  700  feet  of  pioneer 
tunneling  was  saved  and  a  quantity  of  soft  ground 
work  was  reduced,  and  the  work  on  the  heading  was 
started  sooner  than  on  the  approach  cut.  The  grade 
of  the  main  tunnel  heading  reached  the  grade  of  the 
pioneer  at  the  third  cross-cut,  tAvo  former  cross-cuts 
being  dipped.  Solid  rock  Avas  reached  about  600  ft.  in. 
At  this  point  the  first  cross  cut  was  started.  The  west 
pioneer  heading  was  on  an  incline  and  was  located 
about  700  feet  east  of  the  west  portal  and  150  feet  above 
the  main  heading  level.  A  grade  of  50  per  cent,  was 
used  to  bring  this  heading  to  the  main  tvmnel  gi"ade. 

The  reason  that  the  pioneer  tunnels  were  stopped 
at  the  end  of  the  sixth  cross-cuts  was  that  it  was 
rightl}^  calculated  that  the  advanced  headings  could  be 
driven  for  this  distance  and  that  the  drilling  for  the 


One  of  the  pioneer  tunnel  headings 


Main  heading  Connaught  tunnel,  steam  shovel  at  vvoik 
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Approach  work  at  eastern  entrance 

enlargement  of  the  tunnel  could  be  completed  before 
the  blasting  ttperations  would  ])ass  the  last  cross-cut 
and  thereby  disturb  work  within  the  limits  of  this  mile 
of  centre  heading. 

The  main  tunnel  was  located  entirely  in  rock,  with 
the  exception  of  1,200  feet  at  the  east  and  400  feet  at 
the  west  end  where  it  passed  through  loose  debris 
consisting  of  disintegrated  rock,  loose  rock  and  earth. 
In  these  portions  special  soft  ground  methods  of  tun- 
neling were  required,  the'  process  being  to  drive  a 
crown  heading  with  side  drifts  and  full  timbering.  A 
description  of  the  soft  ground  work  was  given  in  de- 
tail in  the  Contract  Record  of  June  28,  1916. 

Soft  Ground  Methods 

The  characteristic  of  this  soft  ground  tunnelling 
was  the  adoption  of  a  method  that  made  the  larger 


was  passed  down  through  a  chute  into  the  cars  in  the 
wall  drifts.  When  excavating,  the  wall  plate  was  sup- 
ported on  temporary  batter  posts  which  were  set  by 
the  day  shift,  the  following  night  shift  straightening 
the  face  and  setting  the  plumb  posts  and  lagging.  Al- 
though there  were  some  doubts  regarding  the  stability 
of  the  sides  when  the  shovel  was  undermining  the  wall 
plate,  it  was  fovmd  that  the  settlement  at  no  time 
amounted  to  more  than  one  inch.  The  wall  plate 
drifts  in  this  section  were  started  in  January,  1914, 
;ind  reached  rock  in  July.  1'he  entire  excavation  was 
linished  in  December,  1914. 

Difficult  Work  at  West  Entrance 

At  the  west  end,  the  soft  ground  section,  amount- 
ing to  400  feet,  comprised  much  looser  fnarerial  than 
at  the  east  end.  with  a  great  many  large  boulders  and 
consideral)le  water.  At  this  section,  bottom  drifts  for 
the  ])lumb  posts  were  started  first,  with  a  view  to 
(h  ainage.  followed  closely  by  superimposed  side  drifts. 
The  muck  from  the  top  heading  was  trapped  into  18-in. 
gauge  cars  in  the  bottom  heading.  A  crown  drift  was 
also  driven,  which  was  quite  difficult  due  to  the  dis- 
turbance of  the  ground  by  the  other  drifts.  After  the 
jjlumb  post  drifts  were  finished,  the  plumb  posts  were 
set  and  a  stope  was  started  in  the  sides  of  the  crown 
drift.  A  seven-segment  arch  timbering  was  employed. 
When  the  plumb  post  drifts  had  reached  rock  at  the 
level  of  the  top  posts,  wall  plate  drifts  were  used.  The  ' 
muck  from  the  stopes  was  used  to  backfill  the  post 
drifts.  While  this  method  was  very  expensive  in  the 
use  of  timber,  it  allowed  the  steam  shovel  to  excavate 
the  entire  core  of  the  tunnel.  Work  was  very  slow 
and  expensive,  the  time  required  for  the  400  feet  in 
this  section  being  from  June,  1914,  to  February,  1915. 
Owing  to  the  manner  in  which  the  material  at  this 
section  sets  or  hardens  when  drained,  there  was  no 
caving  in  of  the  sides  when  the  material  had  been  re- 
moved from  the  inside  of  the  plumb  posts. 


WEST  END 


EAST  END 

Sequence  of  processes  for  soft  ground  tunneling.  The  aim  was  to  make  as  large  a  part  of  the  cut  as  possible  accessible  to  the  steam  shovel 


part  of  the  excavation  accessible  fur  steam  shovel 
mucking.  At  the  east  end,  where  there  were  1,200  ft. 
of  glacial  drift,  two  wall  plate  drifts  were  driven  and 
stoped  out  to  make  room  for  a  five-segment  arch  tim- 
bering. The  steam  shovel  operated  by  compressed  air 
then  excavated  the  core  of  the  cross-section  and  every- 
thing below  the  wall  plate,  over  66  per  cent,  of  the  total 
excavation  being  removed  by  the  shovel.  Until  the 
wall  plate  drifts  met  the  main  heading,  the  muck  was 
drawn  to  the  portal  on  hS-inch  gauge  cars.  ,\fter  that 
time  the  material  was  hauled  to  the  first  cross-cut 
and  out  at  the  pioneer  heading,    'i'he  sto])e  material 


A  Centre  Heading  for  Main  Tunnel 

The  rock  portion  of  the  tunnel  was  dri\  en  by  using 
a  centre  heading  9  ft.  high  and  11  ft.  wide,  the  centre 
line  being  the  same  as  that  of  the  complete  tunnel  and 
the  bottom  8  ft.  above  sub-grade.  1'he  enlargement 
was  made  by  drilling  radially  and  blasting  to  full  size, 
the  ])()sition  and  size  of  the  advance  heading  being  such 
that  the  lateral  holes  could  be  drilled  to  break  the  en- 
largement to  the  re(|nired  dimensions. 

None  of  the  rock  was  limbered  except  where  local 
faulting  occurred.    There  was  some  doubt  as  to  the 
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crt'cct  the  eiu>rinous  rock  prcssuri'  alxur  ilu'  tuuiu  l 
ami  thf  otTcct  of  cccontricity  of  loail  produced  l)y  the 
pioiK'cr  hoadinj^s,  l»ut  all  fears  proved  groundless.  Thv 
tunnel  required  no  ei>nerete  lininf^"  excej)!  at  the  soft 
grounti  portions  and  a  few  rock  sections  where  falls 
occurred  due  to  slips  in  the  rock  strata. 

Drilling  and  Mucking  Operations 

The  pioneer  and  centre  advance  headings  were  driv- 
en with  lii;lu  l.eyner  hanuner  drills,  using  hollow  steel 
with  water  attachments.  As  a  rule  three  drills  were 
used  siniultanei->usly  in  each  headint;-  with  four,  in 
hard  rock  parts,  mounted  on  a  light  horizontal  bar 
placed  about  18  inches  below  the  roof  line.  The  idea 
of  carrying  the  drills  on  a  horizontal  shaft  held  in 
place  by  heavy  jacks  was  to  enable  these  shafts  and 
drills  to  be  carried  on  narrow  gauge  tracks  so  they 
coidd  be  moved  as  re(|uired.  'Jliis  bar  was  first  in 
position  tt>  drill  all  the  holes  in  the  upper  half  of  the 
face  and  then  in  a  lower  position  to  reach  the  remain- 
ing holes.  Air  and  water  were  taken  over  the  muek 
pile  or  on  hooks  in  the  side  by  a  single  hose  line  for 
each  to  a  manifold  from  which  short  individual  hose 
lines  supplied  the  drill.  In  the  pioneer  heading  24 
holes  were  driven  in  the  hard  rock  and  21  in  the  soft. 
In  the  advance  heading  2S  holes  were  driven  in  hard 


luniu'l  ihnmgh  the  first  cross-cut  to  the  rear  and  was 
then  disjjosed  of  as  before. 

Ventilation  by  Exhaust  Fan 

For  ventilation,  a  12-inch  wooden  w^ater  pipe  was 
connected  to  a  blower  which  was  started  exhausting 
when  the  first  shot  was  fired  or  a  little  before.  The 
men  were  enabled  to  get  back  to  work  in  from  5  to 
10  minutes.  The  pipe  was  hung  on  the  side  away  from 
the  track  close  up  to  the  roof  and  was  carried  to 
within  20  feet  of  the  face. 

After  each  shooting,  the  drill  gang  followed  the 
smoke  back,  at  the  same  time  trimming  the  roof,  and 
set  up  the  horizontal  bar,  placed  their  drills,  and  drilled 
the  holes  in  the  upper  half  of  the  face.  There  was 
rarely  any  muck  to  ht  handled  before  this  part  of  the 
drilling  could  be  started,  as  blasting  of  the  previous 
bottom  holes  had  thrown  it  well  back  from  the  face. 
When  the  drilling  from  the  upper  setting  was  com- 
pleted, the  machines  were  carried  back  and  oiled  and 
after  the  mucking  was  done  the  bottom  holes  were 
drilled,  with  the  horizontal  bar  in  its  lower  setting^ 
While  the  bottom  holes  were  being  drilled  the  muck- 
ers laid  the  track,  adjusted  the  muck  sheets  and 
brought  up,  explosives.    Spare  drill  machines  were  al- 
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The  diagram  illustrates  the  various  operations  in  the  construction  of  the  funnel  in  sequence. 


and  26  in  soft.  An  advance  of  6  or  7  feet  was  made 
per  shot.  The  drills  were  always  used  on  the  u])per 
position  of  the  bar  first,  while  the  muckers  were  busy 
clearing  away  the  muck  below.  This  enabled  the 
drills  and  muckers  to  Avork  simultaneously  with  the 
least  loss  of  time. 

The  muck  was  shovelled  by  hand  from  steel  plates, 
upon  which  it  was  thrown  by  the  blast,  into  one-half 
cubic  yard  dumj)  cars  operating  on  an  18-inch  gauge 
trac1\.  The  muck  cars  were  taken  Ijack  from  the  head- 
ing to  a  siding  by  a  single  mule  and  from  there  to  the 
dump  by  a  mule  team,  or  where  the  haul  was  long, 
by  a  small  compressed  air  locomotive.  Material  from 
the  f)ioneer  heading  was  carried  along  the  pioneer  tun- 
nel to  the  first  cross-cut  behind  the  point  where  the 
main  tunnel  was  enlarged  to  full  section.  Here  it 
was  hauled  out  on  a  trestle  extending  at  right  angles 
across  the  tunnel  proper,  by  air  hoist  and  cable,  from 
which  it  w-as  dumped  into  standard-gauge  dump  cars 
standing  on  tracks  on  the  enlarged  tunnel  bottom. 
The  advance  heading  muck  was  taken  into  the  pioneer 


ways  kept  at  hand  in  the  heading  to  replace  those  out 
of  order. 

The  usual  heading  gang  comprised  three  drillers, 
two  helpers,  five  muckers  and  one  nipper,  working  in 
three  eight-hour  shifts  per  day.  The  men  operating 
locomotives  or  driving  mules  worked  in  two  12-hour 
shifts.  There  were  always  three  men  loading  a  car 
and  pushing  it  out,  while  three  others  stood  by  w^ith 
an  empty  car  and  rested  until  the  load  came  out.  This 
relieved  the  monotony  of  continuous  shoveling,  be- 
sides leaving  an  empty  car  available  as  soon  as  the 
load  went  out.  The  empty  cars  were  lifted  right  off 
the  track,  so  as  to  abolish  the  necessity  of  sidings. 

Record  Progress 

The  pioneer  tunnel  from  the  east  w^as  driven  about 
two  miles  in  one  and  a  half  years.  The  maximum 
monthly  progress  was  776  feet.  The  daily  average  w-as 
20  feet  for  the  entire  drift  in  rock.  The  west  pioneer 
tminel  was  driven  for  a  length  of  more  than  XYi  miles 
in  less  than  a  year.    The  maximum  monthly  progress 
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was  9.^2  feet,  by  long  odds  the  record  on  the  American 
continent.  The  daily  average  was  24  feet.  In  con- 
nection with  the  main  tunnel  heading,  the  average 
daily  progress  per  heading  at  the  east  end  was  a  little 
over  16  feet.  The  maximum  monthly  progress  was 
621  feet.  At  the  west  end  the  average  daily  progress 
per  heading  was  20  feet  and  the  maximum  monthly 
advance  was  762  feet. 

-  Radial  Drilling  for  Enlargement 

The  enlargement  of  the  tunnel  to  full  size  was  ac- 
complished by  shooting  a  ring  of  holes  drilled  radi- 
ally in  a  plane  perpendicular  to  the  axis  of  the  tun- 
nel. The  rings  of  hole^  were  to  h'-j  feet  apart,  the 
maximum  interval  being  used  during  the  earlier  work 
on  the  tunnel.  The  5  ft.  spacing  was  adopted  when 
explosives  advanced  in  price,  since  with  the  closer 
drilling,  a  saving  in  explosives  was  effected  which 
was  found  to  balance  the  extra  cost  of  drilling.  In 
addition  the  muck  w  as  broken  into  smaller  pieces  and 
scattered  farther  back,  k^.ach  ring  of  holes  comprised 
twenty-six  holes.  The  drills  (if  the  Leyner  and  Dread- 
naught  types,  which  were  so  light  as  to  be  handled 
easily  by  one  man,  were  mounted  on  arms  on  vertical 
columns.  At  each  setting  of  the  column  the  thirteen 
holes  in  one  half  of  the  ring  were  drilled.  Two  set- 
tings of  the  drill  on  the  column  were  used,  one  to  bore 
the  upi)er  holes  and  the  other  the  lower.  The  column 
carrying  the  drill  was  always  set  at  the  same  distance 
off  the  centre  line  of  the  tunnel  and  the  arm  for  the 
upper  and  lower  sets  was  always  the  same  distance 
above  the  subgrade,  tlie  line  and  levels  being  fur- 
nished by  the  railway  comi)any's  engineers. 

Drills  Set  by  Clinometer 

To  determine  the  correct  angle  for  drilling  the 
holes,  a  clinometer  was  employed  when  pointing  the 
drills.  This  is  a  sheet  iron  plate  12  inches  square  "with 
a  handle  riveted  on  the  upper  edge  and  a  pendulum 
hanging  from  one  of  the  up])er  corners.  Craduations 
on  the  board  show  the  angle  at  wdiich  each  hole  must 
l)e  drilled  and  at  tlie  lower  end  of  each  graduation 
is  a  number  showing  the  length  of  steel  to  be  used 
in  finishing  the  hole.  The  board  was  set  on  the  shell 
or  drill  and  the  drill  tilted  until  the  pendulum  reached 
the  proper  angle  \vhen  the  drill  was  clamped.  A  dif- 
ferent ])oard  was  used  for  each  arm  of  the  drill  column. 
By  placing  (h^ill  cohnnns  with  reference  to  line  and 
grades  and  setting  the  drills  l)y  clinometer,  irregulari- 
ties in  the  heading  driving  did  not  affect  the  holes, 
which  were  always  bottomed  at  a  regular  distance  l)e- 
yond  the  neat  line  of  the  completed  enlargement.  All 
setting  was  performed  by  men  for  that  purpose  so 
that  drillers  had  c^nly  to  do  the  drilling.  The  steel 
was  also  brought  to  the  drillers  and  dull  steel  taken 
away.  The  normal  drill  setting  was  maintained  except 
wliere  the  roof  was  soft,  in  which  case  the  upjx'r  set- 
ting was  lowered  one  foot  so  as  to  leave  some  trim- 
ming to  be  done  by  jack-hammers. 

Remarkable  Speed  Possible 

V>y  using  this  ingenious  method  of  enlargement  a 
large  battery  of  drills,  as  many  as  lifteen  at  one  time, 
could  be  employed.  Phenomenally  rapid  i)rogress  was 
the  result,  not  only  as  to  drilling,  but  also  as  to  muck- 
ing, since  the  blasting  out  of  the  tunnel  to  full  section 
with  every  ring  of  holes  fired  facilitated  the  use  of 
the  shovel. 

The  enlargement  was  carried  on  progressively  from 
the  two  portals  with  the  drilling  work  kept  well  ahead 


of  the  blasti)ig  and  mucking  so  that  air  and  water  lines 
could  l)e  led  into  a  cross-cut  so  as  not  to  be  interfered 
with  by  the  blasting  operations.  Each  drill  completed 
three  rings  and  then  was  moved  to  the  head  of  the 
line  taking  the  next  three  rings,  air  and  water  con- 
nections being  made  for  every  thir'd-  ring.  In  this 
way  congestion  was  avoided  and  no  operator  received 
benefit  over  another  by  having  constantly  softer  rock 
to  drill.  A  method  of  ecpializing  the  work  in  this 
way  was  imposed  by  the  system  of  payment.  The 
drillers  and  helpers  received  wages  plus  a  bonus  if 
the  footage  based  on  a  unit  price  per  foot  amounted 
to  more  than  his  wages.  A  peculiar  feature  was  that 
new  men,  after  a  very  few  weeks  practice  made  greater 
progress  than  long  experienced  men. 

Centre  Portion  Drilled  Complete 

The  mile  of  advance  heading  between  the  ends  of 
the  last  cross-cuts  from  the  pioneer  tunnels  was  drilled 
for  enlargement  complete  before  any  shooting  was 


This  enlargement  was  made  by  blasting  in  rings.    The  drills  were 
set  by  clinometer  to  secure  standardization. 

done  within  those  limits.  'I'he  drilling  in  this  portion 
was  started  at  the  middle  and  progressed  toward  the 
portal,  the  track,  pipe,  etc.,  being  removed  as  the 
drilling  was  finished. 

The  blasting  was  done  with  a  battery  in  the  main 
heading.  The  holes  in  the  lower  half  of  the  section 
were  shot  in  advance  of  those  in  the  up])er  half.  The 
shooting  was  usually  continued  until  the  tuimel  be- 
came so  full  of  muck  that  no  more  shooting  could  be 
done.  The  steam  shovel  then  cleaned  up  the  muck, 
after  which  blasting  was  resumed.  When  no  holes 
had  to  be  reloaded  rings  could  be  blasted  at  \5  or 
20  minute  inter\als.    Jack-hammers  were  used  after 
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rt>in*>\inj;  iIk-  tuuck  tn  drill  up  li^lu  mck  ilial  did  ii«>i 
Mi>\v  <>n  ti>  tho  neat  line.  If  ;i  liolo  did  imt  Imak, 
it  was  roloadi'd  and  shot  with  tin-  next  rinj;. 

r«>  j^ct  ih*.-  I)i>tt*>in  to  l)n'ak  to  Mih-,nraclc,  it  was 
touiul  iKvcssarv.  wlu-ii  tlu-  tunnel  was  started,  to  drop 
tho  floor  of  the'  main  lu-adinj^  one  foot  and  drill  one 
foot  deeper.  Relief  holes,  sometimes  as  many  'as 
ei},;ht,  had  to  he  used  in  tou^h  hreakintj  rock  to  ,L;et  the 
sides  helow  the  sprinj^injj  line  to  break  to  the  full 
width. 

Ventilation  Methods 
To  remove  the  yases  and  smoke,  fresh  air  forced  in 
hy  a  fan  at  the  portal  circulated  throuj^h  the  pioneer 


600  Hp  Diesel  engine.  ■ 


Section  Through  the  Ventilating  Plant 

tunnel  and  cross-cut  ahead  of  the  blasting  and  then 
hack  throufjh  the  main  heading  over  the  muck  pile 
and  out  at  the  portal  of  the  main  tunnel.  Stoppinj^s 
and  doors  in  the  cross-cuts  passed  by  the  shovel  ])rc- 
vented  the  circulation  from  short-circuiting.  Ventila- 
tion in  the  blind  ends  of  the  advance  and  pioneer 
headings  was  furnished  by  auxiliary  fans  set  up  in 
the  pioneer  tunnel  to  exhaust  air  from  the  headings 
through  a  12-inch  wood  stave  or  galvanized  pipe. 

The  enlargement  mucking  was  done  with  a  steam 
shovel  adjusted  to  operate  on  compressed  air,  loading 
into  standard  gauge  12-yard  air-dump  cars.  The 
shovels  had  dippers  of  1^^  cubic  yard  capacity.  The 
tunnel  being  large  enough  to  accommodate  two  stand- 
ard-gauge tracks,  the  shovel  operated  from  one  track 
while  the  muck  cars  were  backed  in  alongside  on  the 
other,  by' two  small  compressed  air  locomotives.  A 
larger  high-pressure  compressed-air  locomotive  in 
each  end  took  care  of  the  haulage  to  the  portal.  They 
have  a  storage  capacity  sufficient  to  carry  them  one 
mile  with  a  regular  load,  and  2-inch  high-pressure  air 
mains  in  the  tunnel  provide  air  stations  about  2,000 
feet  apart. 

The  shovels  mucked  on  an  average  about  2  feet 
per  hour.  The  best  monthly  run  for  one  shovel  was 
986  feet  at  the  east  end  and  1,030  feet  at  the  west  end. 
The  shf>vels  were  working  at  such  a  rate  as  to  com- 
jdete  four  miles  of  tunnel  per  year. 

The  force  for  mucking  out  each  end  was  as  follows 
for  each  shift:  6  men  scaling,  trimming  and  loading 
rounds  ahead  of  shovel ;  1  engineman  and  1  craneman 
on  the  mucking  shovel;  10  to  12  jjitmen  at  the  shovel; 
1  general  foreman;  1  foreman  and  12  to  15  laborers 
tor  the  dumj)  and  track  work  ;  engineers  and  brake- 
men,  1  fireman,  1  steam  conductor  and  2  repair  carmen 
for  the  hauling  locomotives  and  cars. 

Concrete  Lining  for  Some  Parts 
About  XYz  miles  of  the  tunnel  required  a  concrete 
lining.    This  included  the  soft  ground  sectir)ns  at  each 


(.•nd  and  interior  sections  where  the  rock  was  of  a 
disintegrated  character  requiring'  a  covering.  The 
roncrete  was  aj)i)licd  to  about  6,000  feet,  extending  in 
froni  the  west  jxirlal,  and  1,300  feet  from  the  east 
portal,  with  a  little  over  600  feet  at  intermediate  points. 
The  concrete  section  is  heavily  reinforced,  which  pre- 
vented the  use  of  the  pneumatic  method  of  placing. 
There  is  no  invert  in  either  the  rock  or  timber  por- 
tions, a  simple  wall  footing  being  set  to  sub-grade 
offset  ()  inches  from  the  neat  work  line  on  the  inside. 
The  niininunn  thickness  of  the  lining  was  2  ft.  6  ins. 
in  the  soft  groinul  and  bad  rock  sections  and  15  ins. 
in  ])laces  where  the  rock  is  firmer.  Where  an  over- 
break  occurred  the  lining  required  back  as  well  as 
front  forms,  the  concrete  being  applied  to  standard 
thickness,  and  the  space  behind  the  back  forms  was 
filled  with  rock  to  the  springing  line  and  cord  wood 
above  that  level. 

The  reinforcement  consists  of  y^-\n.  circumferential 
rods  placed  concentrically  12  ins.  centre  to  centre  and 
Yz-'m.  longitudinal  rods  2  ft.  6  ins.  centre  to  centre. 
The  side  walls  were  united  to  the  arch  by  dowels. 

The  forms  were  of  wood  with  ribs  placed  4  ft. 
centre  to  centre  and  l6-ft.  lagging  assembled  in  widths 
of  3  ft.  means  of  cleats.  For  the  keying  of  the 
arch  4-ft.  lagging  was  used  for  a  width  of  2  ft.  6  ins. 
at  the  crown,  l^his  permitted  the  placing  of  the  keying 
in  short  sections.  4  he  arch  ribs  were  secured  in  place 
l)y  anchor  bolts  set  in  the  rock,  wires  from  these  bolts 
being  secured  to  lines  of  6  in.  x  S  in.  wales. 

Special  Car  Mixing  Plants 

Mixing  plants  located  outside  of  the  tunnel  placed 
all  of  the  lining  at  the  east  end  and  2,300  feet  at  the 
west  end  of  the  tunnel.  Special  car  mixing  plants  were 
used  for  the  lining  elsewhere.    This  plant  consisted 


West  entrance  to  tunnel.    Ventilating  plant  Is  located  at  this  poital. 

of  three  cars,  one  containing  the  mixer,  one  the  gravel 
and  one  being  an  incline  car.  The  hopper  cars  sup- 
l)lied  the  gra\el  which  was  deposited  in  a  small  car 
running  on  a  track  on  the  floor  of  the  cars  underneath 
the  hoppers.  This  gravel  car  carried,  the  material  to 
the  mixer  car  which  contained  a  complete  plant  for  the 
proportioning,  mixing  and  discharging  of  the  concrete. 
The  purpose  of  the  inclined  car,  which  consisted  of  a 
flat  car  upon  which  an  inclined  track  had  been  built, 
was  to  transfer  a  concrete  buggv  with  its  load  of  con- 
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Crete  from  the  track  level  to  a  track  on  an  elex-ated 
platform  supported  l)y  the  forms.  I'his  platform  sup- 
ported at  a  level  of  15  ft.  S  ins.  above  sub-grade  re- 
ceived the  concrete  from  the  mixer.  It  was  placed 
in  the  forms  by  hand.  I'xith  concrete  and  material  cars 
were  operated  by  cables  from  the  drums  of  hoisting 
engines  located  on  the  mixer  car. 

To  facilitate  the  delivery  of  concrete  a  32-ft.  length 
of  traveling  platform  supported  on  trucks  was  installed 
on  the  fixed  platform  and  moved  along  on  the  latter 
as  the  work  progressed.  This  sui)plenientar_\-  platform 
was  ecjuipped  with  a  track  on  the  centre  line  ele\  ated 
about  3  feet,  save  for  an  incline  at  one  end  to  connect 
with  the  track  on  the  platform  proper.  Along  each  sifle 
of  this  track  and  extending  to  the  side  walls,  inclined 
aprons  were  installed  on  which  the  concrete,  tlum])ed 
from  the  cars,  was  scrajjed  into  the  side  wall  forms, 
or  picked  up  in  shovels  to  be  thrown  back  on  the 
arch  forms. 

Ordinarily  the  concrete  crew  worked  a  single  10- 
hour  shift  during  the  day  time.  Night  work  consisted 
of  backfilling  and  jjacking,  car])enter  work  on  the 
forms  and  preparation  of  the  mixing  ])lant  for  the  next 
day's  run.  A  day's  supply  of  cement  \\■a^  piled  on  the 
roof  of  the  concrete  car.  F(irms  for  400  ft.  of  tunnel 
were  usually  in  place  at  one  time  and  4S  ft.  of  com- 
pleted side  wall  was  kejit  in  adxance  of  the  arch  to 
permit  the  erection  of  arch  centres. 

Sixteen  men  were  conunonly  em])loye(l  on  the  ])]at- 
forms  to  deposit  the  concrete.  \\ drk  w  as  concentrated 
on  an  arch  sectit)n,  placing  the  lagging  a>  the  le\  el  of 
the  concrete  rose.  As  the  crown  w;is  closed  up  and 
the  work  slowed  clown  the  concrete  could  not  be  ])laced 
as  fast  as  the  mixer  could  furnish  it.  C  >  inseijuently,. 
a  portion  of  the  crew  was  di\erti-d  to  ])lace  the  sur- 
plus concrete  in  the  side  walls,  while  the  remaining; 
force  completed  the  keying  of  the  arch  The  crew  on 
the  mixing  plant  consisted  of  15  or  1()  men.  In  the 
absence  of  traffic  in  the  tunnel  it  wa>  possible  carry 
on  this  work  to  good  advantage  and  the  progress  was 
rapid.  In  ten  consecutive  days  an  average  of  200  cubic 
yards  of  concrete  was  placed  per  shift. 

As  soon  as  the  preliminary  work  enabled  the  track 
to  reach  the  sites,  complete  construction  camps  were 
built  at  each  portal  with  accomnn)dation  for  500  men 
at  each  end.  These  were  completed  about  the  end 
of  1913.  They  embodied  every  comfort  and  sanitary 
convenience  for  the  men,  including  hot  and  cold  water, 
steam  heat,  sewerage  and  electric  light. 

The  power  plants  at  the  camj)  sites  supplied  com- 
pressed air,  water,  electricity  and  heat  for  the  build- 
ings. Five  150  h.p.  return  tubular  boilers  with  induced 
draft  and  special  grates  for  slack  coal  provided  steam. 
The  boilers  were  generally  operated  above  capacity. 
Each  plant  had  three  compressors  supplying  in  com- 
bination 4,500  cubic  feet  of  free  air  per  minute  at  100 
to  125  lbs.  i)ressure  at  the  compressor  and  90  to  100 
lbs.  at  the  drills.  Two  high  pressure  compressors  with 
a  combined  ca])acity  of  1,500  cubic  feet  per  minute  pro- 
vided air  at  1,000  lbs.  pressure  at  the  compressor  and 
800  to  900  lbs.  at  the  charging  station,  this  air  operat- 
ing the  locomotives.  The  low  pressure  machines  were 
two  stage  and  the  high  ])ressure,  four  stage  with  inter- 
coolers,  the  steam  ends  being  com])oun(l  condensing. 
An  after-cooler  was  added  to  ])re\ent  trouble  from 
the  freezing  of  the  moisture  in  the  air  exhausted  by 
the  a])pliances.  The  compressors  were  of  the  Ingcr- 
soll-Rand  pattern. 

All  locomotives  operating  in  the  Iminel  headings 


used  compressed  air.  Jn  each  pioneer  tunnel  a  5-ton 
locomotive  on  an  l<S-inch  gauge  track  hauled  the  small 
muck  cars  from  the  headings.  At  the  west  end  three 
15-ton  standard  gauge  locomotives  handled  12  cubic 
yard  Western  steel  air-dump  cars.  At  the  east  end 
where  the  grade  was  down,  three  10-ton  locomotives 
were  used  in  similar  service. 

Trains  Through  Tunnel  Operated  by  Steam 

Although  it  was  the  intenticjn  at  first  to  operate 
trains  through  the  (dnnaught  Tunnel  electrically,  the 
high  Cost  of  installing  ])lant,  which  would  wipe  out 
any  sa\ing  due  to  the  construction  of  the  tunnel,  de- 
cided in  fa\-or  of  steam.  Thi>  implied  the  installation 
of  a  high  power  ventilating  plant  by  which  air  is 
blown  through  the  tunnel  b}'  fans,  so  that  steam  loco- 
motives may  be  used  with  perfect  safetv.  The  fans 
are  located  over  the  west  portal  and  are  direct-driven 


The  east  portal  of  the  Connaught  tunnel. 

b_\-  Diesel  engines.  They  force  air  down  the  tunnel 
against  the  ascending  train.  They  are  not  used  for 
trains  descending  the  grade.  The  air  is  forced  into 
a  comparati\'el v  large  chamber  which  terminates  in 
a  nozzle  inside  the  tunnel,  the  air  coming  out  at  a 
high  velocity,  sufficient  to  blow  away  the  smoke.  The 
two  fans  are  12  ft.  3  ins.  in  diameter  and  S  ft.  3  ins. 
wide,  capable  of  delivering,  in  cond)ination,  700,(X)0 
cubic  feet  of  free  air  per  minute  at  a  temperature  of 
70  degrees.  These  were  made  by  the  B.  I*".  Stnrtevant 
Company  of  Canada,  Limited,  Gait,  Ont.  Diesel  en- 
gines for  drix'ing  the  fans  are  two  in  nimd)er,  four- 
cylinder,  foiu'-cycle,  500  h.p.,  mannlactiu'ed  by  the 
Mcintosh  &  Seymour  Corporation.  I'.ach  weighs  15(),- 
000  lbs.  and  o])erates  at  190  r.|).m.  These  engines 
consmne  only  0.4  to  0.5  lbs.  of  oil  ])er  h.p.  hour,  as 
against  2  or  2.5  lbs.  of  oil  for  a  boiler.  The  residts 
will  perhaps  l)e  e\'en  better  than  this,  as  the  work  is 
onl\-  intermittent,  the  fans  being  run  oidy  at  intervals 
when  a  train  is  on  the  upgrade  through  the  tunnel 
and  for  a  sufficient  length  of  time  after  the  train  passes 
to  entirel\'  clear  the  tunnel  of  gas.  I  he  engines  are 
direct  connected  to  the  l.ius  and  to  a  three-Stage  air 
compressor.  coui])ressiug  to  about  'WO  ll)s.  pressure. 
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The  air  from  this  is  supplictl  to  two  receivers  and  is 
uscil  to  start  the  engines.  I'lie  locomotives  used  on 
this  section  i)f  tlie  railway  l)uni  California  cruile. 

The  Permanent  Track 

The  laying  of  the  permanent  track  in  the  tunnel 
was  simi>lilie(l  hy  the  presence  of  the  contractor's 
stan(hjrcl  gauge  track  throughout  the  entire  length. 
Tunnel  rock  was  fouiul  unsuitahle  for  use  as  ballast, 
so  a  pit-run  gravel  from  Revelstokc,  4,?  miles  west 
of  the  tuiuiel.  was  used.  This  was  delivered  in  Hart 
liallast  cars,  and  was  handled  into  the  tunnel  from  the 
uphill  and  by  compressed  air  locomotives  in  two  to 
six-car  trains,  the  loads  going  down  hill  and  being 
plowed  otT  in  the  same  direction.  The  ties  and  rails 
were  handled  in  the  same  maiuier.  All  work  was  done 
hy  the  contractor  with  a  gang  of  about  100  men.  Drain- 
age of  the  road  bed  is  alYorded  by  an  <S-inch  tile  drain 
locateil  on  the  centre  line  between  tracks  at  sub-grade. 

Auxiliary  facilities  in  the  tunnel  include  refuges  in 
the  sidewalls  at  intervals  of  onc-([uarter  mile  and  a 
telephone  every  half  mile.  The  tunnel  telephone  line 
and  a  I  '^-in.  cable  for  the  regular  telephone  and  tele- 
graph .circuits  are  carried  in  a  wooden  duct  buried  in 
the  ballast  on  the  centre  line  between  tracks.  A  turn- 
table is  provided  at  each  end  of  the  tunnel. 

A  Bonus  System  Secures  Speed 
The  tunnel  has  been  finished  eleven  months  ahead 
of  contract  time  and  for  a  substantial  sum  less  than 
the  i)rice  bid.  The  contract  for  the  work  was  let  on 
July  1.  1913.  with  the  time  of  completion  set  as  three 
ami  a  half  years,  which  ended  on  January  1,  1917. 
There  was  an  allowance  of  one  day  for  every  10  feet 
of  soft  ground  encountered  and  as  there  Avere  some 
l/ZiO  feet  of  such  ground  the  time  was 'virtually  ex- 
tended to  June  1,  1917.  The  contract  did  not  include 
track  laying,  ballasting  and  siyfacing.  A  bonus  was 
l)rovided  in  case  the  tu;inel  was  completed  in  advance 
of  the  date  fixed,  the  time  fixed  for  the  calculation  of 
the  bonus  or  penalty  being  when  the  contractors  had 
completed  the  enlargement  of  the  main  bore.  This  was 
done  when  the  shovels  met  on  July  6,  1916,  eleven 
months  ahead  of  time.  The  contractors  also  estab- 
lished a  bonus  system  of  payment  for  the  men  as  an 
inducement  to  increase  the  rate  of  progress.  The  men 
of  each  heading  gang  were  paid  by  a  combination  of 
day  rate,  piece  work  rate,  and  bonus.  Each  gang  re- 
ceived a  piece  work  rate  of  $2.00  per  foot  in  the  advance 
heading  and  $1.50  per  foot  in  the  pioneer  heading,  this 
being  divided  among  the  men  (A  the  gang  in  proportion 
to  their  daily  wages.  If  in  any  month  the  total  amount 
of  heading  driven  exceeded  450  feet,  the  gang  received 
a  bonus  for  each  foot  in  excess  of  the  450  feet,  the 
bonus  being  divided  among  the  members  of  the  gang. 
The  above  rates  were  based  on  tunnelling  in  schist, 
quartz  or  quartzite  tunnelling  being  arranged  on  the 
basis  of  1  foot  of  quartzite  being  equal  to  1^^  feet  of 
schist.  In  a  case  of  steam  shovel  work  for  the  re- 
moval of  the  muck  from  the  enlargement,  750  feet  of 
tunnel  was  regarded  as  a  standard  month's  perform- 
ance with  a  bonus  provided  for  each  foot  of  excess 
completed  per  month. 

Personnel 

The  general  contractors  for  the  tunnel  were  Foley 
I'.rothers,  Welch  &  Stewart,  the  construction  being- 
supervised  by  Mr.  A.  C.  Dennis,  M.  Can.  Soc.  C.  E., 
their  superintendent.  Th£  Canadian  Pacific  Railway 
C'r. mpanv  ]>frU  <rmc']  the  neces'^ary  engineering  work. 
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The  conipan\"s  staff  comprised  Mr.  J.  (i.  Sulli\-an,  M. 
Can.  Soc.  C.IC,  chief  engineer;  Mr.  W.  A.  James,  M. 
Can.  Soc.  C.E.,  engineer  of  construction  ;  Mr.  F.  F.  Bus- 
teed,  M.  Can.  Soc.  C.  It.,  engineer  of  double  tracking; 
Mr.  IT.  G.  Barber,  assistant  engineer;  Mr.  T.  Alartni, 
and  .Mr.  |.  K,  Macredie,  resident  engineers. 


Coloring  Concrete 

Tl  1  F,  monotony  of  concrete  construction  may 
often  be  diversified  and  f)rnamental  eiYects  easily 
secm-cd  by  application  of  simple  pigments  to 
cement  ])ef(irc  mixing.  The  i)ermanency,  of 
course,  is  an  important  consideration  for  this  work, 
and  a  number  of  the  best  colors  suitable  for  it  are 
enunierat-ed  in  a  bulletin  on  cement  stucco  issued  by 
the  Association  of  American  Portland  Cement  Manu- 
facturers. The  (|uantities  recommended  wall  give  a 
light  shade  of  the  desired  color.  About  twice  as  large 
a  quantity  is  necessary  for  a  medium  dark  shade  of 
the  same  color. 

Mix  the  coloring  matter  thoroughly  with  the  sand 
till  a  uniform  color  results  and  then  mix  with  the  ce- 
ment. Blacks  are  safe  colors,  as  a  rule,  but  it  is  bet- 
ter to  avoid  experiments  with  cheap  blacks.  The  car- 
bon blacks  are  preferable  to  lampblacks,  because  they 
do  not  have  the  same  tendency  to  float  to  the  top  dur- 
ing mi.xing.  Utra-marine  blue,  if  of  good  quality,  will 
hold  its  color  for  a  number  of  years,  and  generally 
possesses  the  virtue  of  fading  out  evenly.  It  cannot 
be  classed  as  a  permanent  color,  as  is  black,  brown  or 
ochre. 

Green  is  an  imsatisfactory  color  to  experiment  with. 
Commercially,  there  is  no  green  cement  color  on 
the  market  that  will  not  fade  when  mixed  with  cement 
and  exposed  to  light  and  weather. 

Pounds  of 
Pigment  for 

COLORS  REQUIRED  PIGMENTS  USED  Each  Bag  of 

Cement 

,  ,     ,  ,    ,        ,  ,  ,    ,         r-Cei  mantown   Lampblack  14 
Ciiays,  lilue-black  ana  black   .  .  .1  Carbon  Black  % 

^  Black  Oxicle  or  Manganese  1 

Tiliie  shade  Ultramarine  Blue  .5 

Brownish-red  to  dull  brick  red.  Red   Oxide   or   Tron  5 

Bright  red  to  Vermillion  Mineral  Turkey  Red  5 

Red  sandstone  to  pvn  plish-red ..  Indian  Red  5 

Brown  to  reddish-brown  Metallic  Brown   (Oxide)  5 

Buff,  colonial  tint,  and  yellow ..  Yellow  Ochre 


Stratford  Builders'  Exchange  Have  Banquet 

On  the  evening  of  May  8,  the  annual  banquet  of 
the  Builders'  Exchange  of  the  citv  of  Stratford,  Out., 
and  the  County  of  Perth,  was  held  at  the  Mansion 
House,  .Stratford.  Mr.  Clove  Myers,  president  of  the 
Exchange,  was  in  the  chair,  and  a  pleasant  and  pro- 
fitable evening  was  spent.  The  program  was  informal, 
nearly  all  present  taking  part.  The  city  was  represent- 
ed by  Mayor  Monteith  and  also  by  Inspector  Geo. 
Heideman  and  Assistant  Inspector  Dixon  of  the  build- 
ing department.  Thoughts  of  the  Avar,  as  usual,  were 
present  to  the  minds  of  all,  and  a  toast  was  proposed 
to  "Our  Overseas  Members,"  particular  reference  be- 
ing made  to  Lieut. -Col.  John  L.  Youngs  and  Lieut. 
John  Keyes,  two  ])rominent  builders  who  are  serving 
their  country  in  France.  It  was  stated  that  Col. 
Youngs  recently  resigned  his  rank  to  get  back  to  the 
line  of  battle,  where  a  few  weeks  ago  his  son.  Lieu- 
tenant J.  L.  Youngs,  gave  up  his  life. 


The  steel  sash  contract  for  the  Middlesex  Mills 
Companx'  lias  been  awarded  lo  llie  A.  B.  (^rmsbv  Coni- 
]jany,  1  .td.,  Toronto. 


May  a;!,  1917 


THE  CONTRACT  RECORD 


459 


A  Ten  Storey  Warehouse 

In  Montreal— Flat  Slab  Concrete  Con- 
struction with  Stone  and  Brick  Ex- 
terior— Excavation  Started 

EXCAVATION  has  I)fcn  commenced  for  a  ten- 
storey  storaj'i'e  wareliousc,  designed  'by  Mr.  A. 
i'iche,  architect,  Montreal,  for  the  (greater 
Montreal  Land  Investment  Company.  The 
site  is  at  the  corner  of  St.  Lawrence  Boulevard.  St. 
Jean  Baptiste  Street  and  Le  Royer  Street,  the  frontage 
l>eing  92  feet  on  two  sides  and  68  feet  on  the  third 
side.  The  building  to  be  constructed,  on  the  l(_)ft  i^rin- 
ciple,  is  130  feet  high,  and  is  intended  for  the  storage 
of  valualile  merchandise,  but  later  it  is  hoped  to  use  it 
for  an  office  l)uilding,  very  few  alterations  being  neces- 
sary for  this  purpose. 

The  foundations  are  of  reinforced  concrete,  while 
the  exterior  will  be  of  Ohio  cut  stone  for  the  first  two 
storeys,  plastic  brick  for  the  next  six,  and  cut  stone 
for  the  remaining  two,  with  a  certain  amount  of  orna- 
mentation in  the  way  of  carving  and  moulding.  The 
structure  generally  is  to  be  of  the  skclctnn  reinforced 
concrete  type,  flat  slab  construction,  with  the  floors  de- 
signed to  carry  250  pounds  per  square  foot  live  load. 
The  ceilings  and  interior  walls  are  to  be  of  cement 
finish.  The  stairway  will  be  iron-cased,  with  wired 
glass  and  steel  sash.  Lavatories  will  be  provided  on 
each  floor,  the  walls  and  floors  being  of  tile  and  the 
partitions  of  marble.  The  roof  is  of  tar  and  gravel.  A 
sprinkler  system,  with  the  pressure  tank  on  the  same 
level  of  the  roof,  is  to  be  provided. 

One  passenger  elevator  and  two  freight  hoists  will 
be  installed,  and  in  addition  there  is  to  be  a  lowerator 
for  lowering  goods,  which  consists  of  a  platform  oper- 
ated by  an  endless  chain.  This  device  will  lower  goods 
only — i^t  cannot  be  used  for  hoisting  purposes.  Heat- 
ing will  be  by  means  of  a  low-pressure  steam  system, 
the  boilers  and  other  equipment  for  this  purpose  being 
located  in  a  basement. 

Three  entrances  will  be  provided,  with  the  main 
one  on  Le  Royer  Street.  This  is  approached  by  gran- 
ite steps,  leading  to  a  vestibule  with  tiled  floor. 


The  general  contractor  is  Mr.  L.  Beaudry,  Mont- 
real. The  contract  for  the  elevators  has  been  awarded 
to  the  Otis-Fensom  Elevator  Company,  Montreal;  the 
lowerator  to  the  Lowerator  Company,  New  York,  and 
the  plumbing  and  heating  to  Latourelle  &  Co.,  Mont- 
real. 


Architect's  drawing  of  a  10  storey  concrete  wareliousc  on 
Le  Royer  Street,  Montreal. 


The  Tallest  Chimney  in  the  World 

Recently  Completed  in  Japan — Reinforced  Concrete,  570  Feet  High, 
Over  26  ft.  Inside  Diameter  at  the  Top— Smoke  Flue  2,500  ft.  Long 

■  By  Chas.  P.  Woodworth*  


TIllC  chininev  illustrated  below,  which  was  con- 
structed by  the  Weber  Chimney  Company  at 
Saganoseki,  Japan,  for  use  in  connection  with 
coi)i)er  smelting  furnaces,  is  the  highest  chimney 
in  the  world.  It  is  570  feet  high  above  the  base,  42  feet 
8  inches  outside  diameter  at  the  bottom,  with  an  inside 
diameter  at  the  top  of  26  feet  3  inches.  The  shell  thick- 
ness is  29^2  inches  at  the  bottom  and  7  inches  at  the 
top.  It  is  designed  to  withstand  earthciuake  stresses, 
the  design  being  checked  and  a])proved  at  the  Tokyo 
Imperial  University.  The  reinforced  concrete  founda- 
tion, of  monoHthic  construction,  rests  on  gravel  on  to]) 
of  a  hill  430  feet  above  sea  level.  The  maximum  bear- 
ing ])rcssure  per  square  foot  under  maximum  wind 
conditions  is  6,000  pounds  per  square  foot.   The  foun- 

•  Vice-President,  Weber  Chimney  Company. 


dation  is  in  the  form  of  a  Inmcated  cone  17  feet  thick, 
with  a  diameter  of  95  feet  at  the  ])ase  and  42  feet  at  the 
to]),  it  contains  2,711  cubic  yards  of  concrete,  and 
recfuireil  30  days  to  place,  working  24  hours  a  day. 
The  total  steel  reinforcement  in  the  structure  amounts 
to  530  tons,  and  consists  of  i)lain,  round  steel  bars  and 
s(|uare  bars  of  Amcricui  make.  'I'iiis  steel  was  pur- 
chased in  Japan  fr<im  stock.  The  reinforcement  con- 
sists in  tiie  lower  i)ortiou  of  the  chimney  of  pairs  ol 
rings  of  'Vs  in.  scpiarc  ])ars,  s])aced  ()  in.  centre  to  centre 
\-erticalIv.  In  the  n])])er  j^ortion  there  are  single  -^^  in. 
rings,  si)aced  7|/j  in.  centre  to  centre.  The  chimney  has 
a  reinforced  concrete  lining  to  a  height  of  1.50  feet 
above  the  top  of  the  foundation.  The  lining  and  shell 
are  separated  with  a  4  in.  air  space. 

The  Portland  ccnu'iU  used  was  of  Japanese  manu 
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lacturc.  and  equally  as  ijoiHl  as  Aiucricaii  makes.  I  lu' 
mixture  in  tlie  sliafl  was  1  :2'  :4,  with  1  in.  stone.  The 
foundation  mix  was  I  :3  :5,  witli  2  in.  stone.  The  chim- 
ncv  was  built  in  courses  It.  liii^lu  and  two  sets  of 
wooden  mmahle  forms  were  used,  which  alluwcd  for 
leaving  forms  in  jilace  24  hours  after  tlie  concrete  was 
poured.  .\n  idea  of  the  size  of  this  chimney  can  l)e 
yained  from  tlie  fact  that  the  lower  ft.  course  contains 
eni>uy;h  concrete  to  make  a  6-tt.  chimne-v  120  ft.  liii^h. 

'IMie  mixiui^-  ami  i)iacin^  e(iuii)ment  comprised  a  . 
i>ne-\ard  ."^mith  mixer  and  a  steel  hoi^t  witli  elexator 


The  world's  largest  chimney,  here  illustrated,  is  570  ft.  high. 

ljucket  and  wooden  tower  built  u);  inside  the  chimney. 
An  aerial  wire  tramway  5,000  ft.  lon<r  was  used  to 
deliver  all  materials.  Two  of  the  officials  of  the  Weber 
Chimney  Company  and  eight  other  Americans  in  the 
employ  of  the  contractors  were  sent  to  Japan  to  build 
the  chimney.  Native  labor  was  employed,  and  found 
to  be  cheap  but  inefficient. 

A  reinforced  concrete  smoke  flue  extends  from  the 
smelter  plant  to  the  chimney,  a  distance  of  2,500  feet 
up  the  slope  of  the  hill.  It  is  of  elliptical  section,  30  ft. 
across  the  larger  diameter,  with  a  wall  thickness  of  8 
inches.  It  is  built  on  a  zigzag  line,  so  as  to  form  a 
series  of  baffles  to  check  the  flow  of  gas  and  cause  the 
dust  to  settle.  A  manhole  and  interior  stairway  pro- 
vide access  for  collecting  and  removing  the  dust.  At 
the  base  of  the  chimney  is  an  opening  20  ft.  wide  and 
31^  ft.  high,  from  which  a  horizontal  conduit  20  ft. 
long  is  built  integrally  with  the  chimney.  The  bottom 
of  this  opening  is  level  with  the  toj)  of  the  foundation, 
and  the  smoke  flue  is  connected  to  it. 

For  the  purpose  of  lightning  protection  there  is  a 
copper  circle  at  the  top  of  the  chimney,  which  has 


sc\  cn  i)latinum  i)oints  extending  4  feet  above  the  edge 
of  the  ciiimney.  From  this  circle  seven  cables  lead  to 
the  base.  At  a  height  of  400  feet  from  the  base  a  simi- 
lar c()pi)er  circle,  with  four  platinum  points,  is  located, 
with  rods  down  the  chimney. 

The  general  contractors  for  the  smelting  plant  were 
the  Oriental  Com])ressol  Company,  the  \Veber  Chim- 
ney Company  designing  and  erecting  the  chimney  for 
the  general  contractors 


In  French  Battle  Areas— Stone  Structures  Re- 
paired with  Concrete  W  ithout  Use  of  Falsework 

THE  exigencies  of  battle  in  the  north  of  France 
ha\  e  recpiired  the  rapid  and  stable  reconstruc- 
tion of  a  number  of  masonry  arch  bridges  that 
had  been  more  or  less  completely  destroyed  by 
the  German  or  by  the  Allied  forces  for  military  reasons. 
These  bridges  are  generally  in  an  area  where  timber 
and  cut  stone  are  scarce,  and  their  reconstruction  must 
be  done  rapidly  without  the  aid  of  the  needed  cjuota 
of  skilled  artisans.  To  meet  these  conditions,  con- 
crete arches  placed  without  the  use  of  falsework  have 
been  successfully  employed  in  a  number  of  cases. 

Cement,  of  course,  can  more  readily  be  brought 
forward  than  any  other  structural  material,  and  sand 
and  gravel  are  local  i)roducts,  so  that  concrete,  which 
can  be  made  by  unskilled  labor,  is  doubly  effective 
for  such  work.  A  novel  feature  of  the  reconstruction, 
however,  is  the  use  of  old  iron  and  a  minimum  of 
timber  for  arch  centers,  which  can  be  readily  erected, 
thus  saving  time  and  labor.  As  a  rule,  these  centers 
are  of  old  steel  rails,  curved  to  an  arch  immediately 
below  the  main  arch  rib  and  carrying  the  concrete 
of  that  rib  on  a  supplementary  thin  concrete  arch  cast 
on  a  timber  frame  supported  from  the  rail  ribs. 

This  article,  taken  from  Iingineering  News-Record, 
outlines  the  reconstruction  of  one  such  bridge  accord- 
ing to  this  method,  the  details  of  which  were  described 
in  Le  (ienie  Civil  for  April  7,  1917.  This  bridge  is  one 
acrcjss  the  Meurthe  River  and  was  rebuilt  by  the  rail- 
way company^  that  operated  the  two-track  line  crossing 
it.  The  bridge,  shown  in  Fig.  1,  originally  comprised 
three  60-ft.  masonry  arches,  of  rather  low  rise.   Two  of 


Me+hod  of  Laying  Up  Arch 


Fig.  1.  — Restoring  destroyed  arches  of  stone  bridges  in  France. 


these  were  completely  destroyed,  as  shown  in  the 
drawing. 

The  first  operation  was  to  build  the  light  timber 
framework  carryings  the  footway  and  erect  thereon  the 
towers  for  a  construction  cableway.  Frt^ni  this  cable- 
way  a  series  of  centering  ribs  made  up  of  old  steel  rails 
was  ])laced.  These  rails,  which  were  found  in  the 
neighl)orhood,  weighed  W  lbs.  to  the  yard.  They  were 
cold  bent  to  the  j)roper  curve,  in  two  sections,  as 
shown,  and  spaced  20  inches  centre  to  centre  clear 
across  the  arch.  At  the  abutment  they  were  bolted  to 
a  bedplate  that  was  held  by  a  hook  bolt  driven  into  the 
masonry.    These  curved  rails  were  used  as  the  basis 


Repairing  Destroyed  Bridges. 
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of  a  thin  concrete  arch  that  in  itseh'  served  as  the 
centre  of  the  main  arch.  This  procedure  was  adopted 
rather  than  phicing  the  main  arch  immediately  n])on 
falsework  hung-  from  the  steel  ribs  themselves,  he- 


Fig.  2.— Details  of  steel-rail  arch  centering. 


cause  the  rails  were  not  sufficiently  strong  to  act  as 
centers. 

The  details  of  the  centering  are  shown  in  Fig.  2. 
It  consisted  merely  of  timber  joists  and  a  floor  hung 
bv  steel  rods  from  the  did  rails.    On  this  a  concrete 


arch  ril)  of  1:2:4  concrete  was  placed  for  a  uniform 
thickness  of  10  in.  from  abutment  In  abutment  and  ior 
the  full  width  of  the  arch.  This  concreting  was  done 
in  two  i)arts,  a  crown  section  and  two  abutment  sec- 
tiiin>  lieing  first  placed  and  the  intermediate  sections 
last.  The  whole  concreting  of  this  shallow  section 
could  be  done  in  one  morning.  Ten  days  was  allowed 
for  this  concrete  to  set.  Meanwhile  the  top  of  the  rib 
was  laid  ofif  in  19  voussoirs,  and  a  vertical  dividing 
wall  was  erected  across  the  arch  at  each  voussoir  di- 
vision line.  This  dividing  wall  was  made  of  a  wire 
mesh,  large  enough  to  hold  the  aggregate,  fastened  to 
•>4-in.  and  ^'^-in.  vertical  rods  tied  in  at  the  bottom  to 
hook  bolts  that  had  been  left  emerging  from  the  cen- 
tering concrete.  These  frameworks  having  been  placed 
during  the  ten  days  allow^ed  for  the  setting  of  the 
centers,  concreting  was  carried  on  across  the  arch  rib 
in  the  voussoirs  so  laid  out,  placing  them  across  the 
bridge  so  as  to  impose  the  least  eccentric  loading  on 
the  centering  arch.  The  progress  of  voussoir  deposi- 
tion is  shown  in  Fig.  1.  All  this  concreting  for  one 
6-ft.  arch  could  be  done  in  two  ten-hour  days. 

After  the  main  arch  rib  has  achieved  a  sufficient 
set,  the  centering  arch  can  be  removed,  although  this 
is  not  necessary.  Meanwhile,  the  superstructure  of  the 
arch  can  be  erected  in  a  continuous  process  following 
the  construction  of  the  main  arch  ril>  and  the  roadway 
put  into  service  in  a  minimum  of  time. 


Standardized  Steel  Frame  Construction 

Standard  Units  Have  Been  Designed  to  Simplify  and  Facili- 
tate Erection  of  Steel  Structures — Tests  Show  Great  Strength 


IN  steel  work  construction  on  the  usual  methods  of 
manufacture  a  large  portion  of  the  time  required 
for  production  is  occupied  in  design  and  calcula- 
tion, the  preparation  of  working  drawings  and  de- 
tails, the  listing  of  parts,  and  making  templates.  Re- 
l)etition  work  of  this  description  represents  valuable 
time  l(jst,  quite  irrespecti\  e  of  the  question  of  expense, 
which  may  be  avoided  by  the  adoption  of  the  standard 
unit  princiide,  with  which  this  article,  irum  the  "Engi- 
neer," deals.  When  post-war  conditions  prevail,  a  vast 
amount  of  work  which  was  suspended  owing  to  war 
demands  will  be  proceeded  with,  and  any  system  which 
will  expedite  and  reduce  the  cost  of  building  construc- 
tion is  worthv  of  consideration. 

  T-  .   


■^itn-    .'.It.:*  „  


Simplifies  Erection 

Standard  units  ha\  e  il)een  designed  to  simplify  the 
erection  of  every  description  of  steel  structure,  and  at 
the  same  time  to  provide  maximum  strength  and 
safety.  The  units  are  triangular  in  form,  constructed 
of  steel  angles,  which  are  bolted  or  rixeted  to  steel 
l)late  corner  gussets.  The  joint  holes  for  the  reception 
of  a  large  diameter  bolt  are  drilled  in  each  gusset  at 
the  exact  intersection  of  the  central  lines  of  the  tri- 
angle sides.  Tlie  bars  are  of  steel  angle  section,  and 
are  ])rovided  with  joint  plates  bolted,  or  riveted,  to 
angle,  and  shaped  out  to  accommodate  the  joint  hole 
on  the  centre  line  of  bar  for  connecting  u\)  to  the  units 
in  the  structure.  The  flanges  of  units  and  bars  are  pro- 
vided with  standard  holes  for  connection  of  purlins, 
rails,  or  ])racing  bars  in  the  structure.  .Ml  the  \  arious 
members  are  manufactured  to  standard  templates,  dies, 
and  gauges,  the  units  and  bars  being  assembled  on  a 
stiff  frame  of  exact  gauge,  thus  ensuring  correctness  of 
dimensions  when  the  gusset  ])lates  are  bolted  up,  and 
eliminating  any  slight  inaccuracies  of  workmanship. 
The  units  and  bars  are  also  constructed  in  doubles,  for 
the  i)urpose  of  providing  greater  strengtii.  Particular 
members  of  the  lighter  frames  may  l)e  reinforced  l)v 
the  addition  of  standard  bars. 

Simple  Connections 

The  structures  are  pin-jointed,  i)ro\iding  the  sim- 
plest possible  connection,  and  the  joint  bolt  is  of  suffi- 
cient shearing  strength  to  (le\elop  the  full  stress  that 
can  be  taken  in  the  members  of  the  unit  frames  or  bars. 

'I'he  svstem  is,  therefore,  admirably  adapted  for  the 
(•oust ruction  of  either  i)ermanciU  oi-  temporar\-  build- 
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iuji^s  of  a  lij^lit  or  lua\ y  nature.  It  is  also  specially 
applicable  to  sciui-permaiient  or  emergency  huildinns 
which  can  he  readih  tlisiuaiitled  if  desired  ami  creeled 
on  a  ilirt'creiit  site,  whilst  the  style  of  hnildinj;  can 
altered  or  niodilied  hv  the  addition  of  further  units.  I>y 
a  snitahle  conihination  of  standard  units  and  l)ars, 
spans  are  obtained  from  10  ft.  to  ?0  fl.  in  closely  gradu- 
ated stt'p>.  lar,i;er  span>  up  to  al)oul  1(K)  ft.  are 
obtained  bv  bnildinj^  the  standard  Iraiucs  or  girders 
rnnniny  crossways  of  tlu'  structure  and  carrying  the 
ntof  covering"  on  small  cantile\er  trusses  built  up  of 
sinijle  units  and  bars.  The  additional  streni^lh  for  the 
lari^er  span  ijirtlers  is  obtained  by  provicliuL;-  ilangc 
plates  h.xed  throui;h  the  standard  holes  in  the  tniits.  An 
important  advanta.ne  claimed  fur  the  standard  unit  sy.s- 
tem  is  the  savin*;"  in  cost  and  linie  in  erection,  as  the 
itjtcrchanyeabilitv  ant!  accuracy  of  the  standard  parts 
ensures  rapiditv  of  assemblini;'.  'I'lie  standard  bars  and 
units  are  bolted,  or  riveted,  up  at  the  makers'  works 
readv  for  immediate   erection   on    (leli\er\,  and  the 


I  if  Inc  tons  each  were  also  huni;-  on  the  similar  pins  of 
a  double  13  ft.  unit,  the  total  load  beint;-  the  safe  lift  of 
sui)portin!:4"  ■crane. 

iMii'.  1  ai)plies  to  a  building-  constructed  on  the  stan- 
dai-d  unit  principle.  Unit  frames  are  employed  thrpugh- 
out  the  structure  in  columns,  roiif  trusses,  eaves,  gird- 
ers, and  lateral  wind-Jbracing  girders. 

Table  of  Safe  Stresses 

'I'ensionS' — H  Ions  jjcr  siniarc  inch  net  area. 
7 

t 'Dnipi'i'ssioii  i)C'r  s(|uare  inch  .s<r()ss  area. 

l+a(I/k)' 
I  1 

a  =  for  pin  ends  and  for  flat  ends. 

'  10, 000  20.000 
.Shear  on  ri\cls — (1  tons  ]jcr  s<|uarc  inch. 
.Shear  on  h(dts  and  ]>ins — '>  tons  per  sciiiare  inch. 
Double  shear  on  rivets,  holts,  and  pins — 1.7.')  times  single 
shear. 

Maxinunn  lihre  stress  on  i)ins  in  l)ending — 11  tons  pei 
si|uare  inch. 

ISearing  pressure — 12  tons  per  S(|uare  inch. 


$6-6  Span  - 


[filer  End 
Mam  Truss.  Main  Truss 
r«elJZ« feci  Centres. 


Fig.  2.— Cross  section  of  a  building  erected  with  standard  steel  units. 


dimen>ions  are  such  as  to  provide  for  convenient  hand- 
ling and  transit. 

The  connections  of  the  standard  parts  require  only 
one  large  diameter  bolt  for  each  joint. 

A  single  13  ft.  standard  unit  of  the  lightest  section, 
under  test,  carried  safely  a  load  of  4,872  j^ounds,  hung 
from  each  side,  and  in  addition  a  central  load  uf  1,568 
jKjunds,  making  a  total  of  11.312  pounds.  .\t  the  same 
time  various  other  tests  were  carried  out  uii  riveted  and 
bolted  unit  frames  of  single  and  double  members,  each 
arrangement  of  loading  being  supported  safely  by  the 
standard  unit.  Loads  ol  one  ton  each  were  hung  from, 
the  pins  on  the  base  intersection  of  the  single  13  ft.  unit 
frame,  the  base  member  being  unsu])jjorted  externally 
between  the  pins. 

The  same  loads  were  hung  from  cleats  tixed  to  the 
end  standard  flange  holes  in  the  base  member  of  the 
single  13  ft.  standard  unit,  thus  testing  the  efifect  of  this 
eccentricitv  of  loading.  Similar  tests  were  made  on  the 
single  JO  ft.  standard  unit  with  the  same  loads.  Loads 


As  regards  dimensions  and  clearances  the  design 
adopted  fitted  exactl}'  the  requirements  of  a  rather  dif- 
ficult site,  where  the  sidings  and  surrounding-  struc- 
tures were  already  built.  The  building  is  111  feet  long 
by  26  feet  high  by  36  feet  8  inches  wide,  with  an  over- 
hang on  the  one  side  of  12  feet,  the  columns  being 
si)aced  at  41  feet  longitudinally  to  suit  the  require- 
ments of  the  site.  Standard  units  of  13  feet  were  em- 
ployed throughout,  either  single  or  double,  as  retpiired 
for  |)urposes  of  strength. 

\\'ilh  regard  to  the  ])roperties  of  standard  units  and 
bars  it  might  be  mentioned  that  the  standard  unit  has 
a  base  of  13  ft.  centre  to  centre  of  jiins,  and  the  second- 
ary standard  unit  has  a  base  of  10  feet  to  prov  ide  it> 
combination  with  the  13  feet  unit  for  a  greater  variety 
in  dimensions.  The  standard  bars  are  made  of  lengths 
as  required,  the  straight  lengths  of  angle  being  cut  and 
punched  with  standard  holes  for  attachment  to  the 
standard  gusset  ])lates  at  each  end.  The  allowable  safe 
stresses  on  mild  steel  for  the  various  unit  members  arc 
gi\  en  in  the  table. 
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Cement  Concrete  Roadways  of  Ontario 

A  Detailed  Schedule  of  All  Pavements  of  This  Type 
Laid  in  the  Province  —  Over  1,500,000  Square  Yards 


Sarnia 

otal  number  of  s(|u;u"c  yards  of  uue  cmirsc,  10, 
constructed  by  Ontario  Highways  Dei)artnient  in 


2,475  ; 
1  :2  :3  ; 
cracks 
grad- 


^71 

1913  on  main  artery  to  the  town  ;  length,  5,940  ft 
width  of  concrete,  16  ft.  witli  4  ft.  gravel  shoulders  on 
each  side;  depth,  7  in.;  mix,  1  of  cement  (10  per  cent, 
by  \-olume  of  hydrated  bmc  )  to  4  of  gra\  el.    Cost  per 
S(|uare  yard,  $1.54. 

Simcoe 

Total  num1:»er  of  scjuarc  yards  of  one  course 
thickness,  9  ins.  at  centre,  0  ins.  at  gutter ;  mix 
width,  48  ft.;  not  reinforced;  centre  joint;  no 
ha\e  developed.    Average  cost,  $1.45,  including 
ing.    Laid  in  1916. 

Sault  Ste.  Marie 

Ti)tal  number  of  square  yards  of  two  course,  19,700; 
base.  5  in. ,  mix,  1  :5  ;  top,  2  in.,  1  :2  screened  gravel  fine 
to  1/3  in.;  average  cost,  $1.37,  including  grading 
(without  overhead  charges);  number  of  square  yards 
laid  in  1916  (two  course),  10,700;  same  as  above;  no 
reinforcement  used.  First  concrete  pavement  laid  in 
1914. 

Stratford 

'i\ital  number  of  square  yards  of  one  course,  6,400: 
thickness,  5  in.  at  curb,  7  in.  at  centre;  mix,  1:1 11:3 
(crushed  stone)  ;  reinforced  with  No.  7  triangular  mesh 
and  Kahn  joints  ;  99  per  cent,  of  blocks  free  from  cracks, 
which  is  remarkable  considering  sub-grade.  Tliis 
pavement  laid  in  1914. 

Stamfofd 

Total  number  of  square  yards  of  one  course,  2,050; 
thickness,  6  in.;  mix,  1  :2  :4 ;  cost,  $1.47  (labor  15c  per 
sq.  yd.)  ;  no  reinforcement  used;  80  i)er  cent,  of  blocks 
free  from  cracks.    This  pavement  hiid  in  1913. 

St.  Jacobs 

Total  number  of  square  yards  of  one  course,  4,392; 
thickness,  7  in. ;  mix,  1  :4  ;  average  cost,  97  cents  ;  square 
yards  laid  in  1916  (one  course),  1,777;  thickness,  8 
in.;  mix,  1:4;  no  reinforcement;  very  few  cracks; 
makes  a  good  road. 

First  concrete  pavement  hiid  in  FU3. 

St.  Thomas 

'i'otal  number  of  square  yards  of  one  course,  22,160; 
thickness,  7  in.;  mix,  Idj^-.S  stone;  all  reinforced; 
average  cost  $1.50;  first  concrete  pavement  laid  in 
1913.  Street  car  tracks  laid  in  1914.  .Sub-grade  9  ft. 
wide,  with  4j^  in.  concrete  of  1:1^/2:3  (stone)  on 
which  ties  and  rails  are  laid  and  concreted  to  toj)  of 
rails. 

Steelton 

I  otal  numliei'  of  scjuare  \'ards  of  tw  o  course,  S,8(')6  ; 
l)ase,  5  in.;  mix,  1  :5  (gravel)  ;  top,  I'/j  in.  :  mix,  1  :1  :1 
(granite  screenings);  laid  in  1912. 

Toronto 

'I'otal  number  of  sq.  yds.  laid  since  1895,  144,243. 
Number  of  scjuare  yards  laid  in  1916  of  one  course, 
2,837 ;  thickness,  6  in. ;  mix,  1  :!><  :3  ;  average  cost,'$2.42. 
Number  of  scpiare  yards  laid  in  1916  of  two  course, 

*City  Ensrineer,  Brantford.  Ont. 


"By  T.  Harry  Jones*  

(Continued  from  last  issuet 

16,875;  base,  4  in.;  mix,  l:l)/:3;  top,  2  in.;  mix, 
1:1>^:3;  average  cost,  $2.07. 

The  first  concrete  pavement  was  laid  in  1895.  To^ 
tal  !iumber  of  square  yards  to  date  in  which  reinforce- 
ment was  used,  16,875. 

The  prices  quoted  include  the  entire  cost  involved 
in  laying  the  pavements,  trimming  the  boulevard,  ad- 
justment of  walk  and  all  grading  on  the  actual  line 
of  the  pavement. 


Toronto  and  Hamilton  Highway 

162,841  sc|.  yds.  laid  in  1915;  149,159  sq.  yds.  laid  in 
1916;  general  width  of  jjavement,  18  ft. ;  spur  line  near 
Burlington  of  7.325  sq.  yds.  is  9  ft.  wide;  in  Oakville 
about  7,400  s(|.  yds.  is  50  ft.  and  30  ft.  wide  ;  one  course 
pavement;  mix,  1:1^2:3;  course  aggregate  of  crushed 
stone  from  Dundas  quarry ;  fine  aggregate  is  a  coarse 
sand;  estimated  cost,  $1.40  per  sq.  yd.;  the  completed 
cost  will  be  in  the  neighborhood  of  that  figure.  The 
surface  is  standing  the  wear  very  well.  The  repairs  to 
cracks  and  joints  on  the  1915  work  made  in  1916  cost 
$76.71  for  material  and  $200.34  for  labor. 

Walkerville,  Sandwich,  Ford  City,  Sandwich  East  and 
Canadian  Steel  Corporation 

Total  number  of  square  yards  of  one  course,  70,410; 
thickness,  63%  to  7  in.;  at  Sandwich  ]<!.,  6  in.  at  side 
and  8  in.  at  centre;  average  cost,  $1.25. 

Number  of  square  yards  of  two  course,  223,992; 
base,  414  in.  to  5  in.;  top,  2  in.:  on  7,000  sq.  yds.,  1^ 
in. ;  average  cost,  $1.25. 

Number  of  square  yards  of  one  course  laid  in  1916, 
7,960;  thickness,  7  in.;  mix,  l:li^:3;  reinforcement 
used  in  all  excepting  about  13,000  sq.  yds.  First  con- 
crete pavement  laid  in  1908. 

Mr.  Owen  IMcKay,  M.  Can.  Soc.  C.  E.,  of  Walker- 
ville, who  was  engineer  for  these  pavements,  after  des- 
cribing the  earlier  pavements  laid,  states  he  laid  more 
than  4^  miles  in  1914  in  Sandwich  E.  under  the  Wayne 
County  specifications.  One  course;  mix,  1  :U/>  (clean 
washed  gravel);  1^/,  miles,  16  ft.  wide  and  3  miles, 
15  ft.;  depth,  6  in.  at  side,  8  in.  at  centre;  expansion 
steel  joints  25  ft.  apart.  Only  500  lin.  ft.  today  found 
with  crackt^,  and  so  fine  as  to  be  scarcely  noticeable. 
No  reinforcement  used. 

In  1915  he  laid  two  lines  of  jjavement  for  the  Can- 
adian Steel  Corporation,  each  3":/.  miles  long  with  a  25 
ft.  strj])  between  reserved  for  street  railwav  ;  mix,  1  :2  :4. 
No  cracks  have  a])])eared  exce|)ting  in  .1  stri])  about 
three-quarters  of  a  mile  long  where  drainage  was  im- 
perfect. Mr;  McKay  concludes  that  where  width  does 
not  exceed  18  ft.,  with  base  flat,  sides  6  in.  and  centre 
8  in.  and  expansion  joints  not  more  than  30  ft.  ai)art, 
wire  reinforcement  may  be  safely  dispensed  with,  pro- 
viding the  sand  and  gravel  are  washed  and  free  from 
inqjurities  and  all  stones  over 
t;rushed  and  used  in  the  abo\e 


in.  in  diameter, 
prop(  irtii  ms. 


Wingham 

'I'olal  nundjer  of  square  yards  of  one  cotu-se,  11,448: 
on  main  business  street  of  town;  length,  2,410  ft.; 
width,  40  ft. ;  thickness.  7  in. :  crown,  6  in. ;  mix,  1  :2  :4  : 
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rcinfiirceuK'Ht  usoil  thiouj^hout  of  No.  stool  \\  iro 
(>  ill.  X  12  in.  nicsh ;  expansion  joints  40  ft.  apart  ; 
Baker  armor  plates;  cost.' $l..vS. 

This  pavement  was  laid  in  aiul  no  oraoks  havo 

ilcveloped.  Repairs  have  been  niado  tn  a  fow  hi^h 
Joints,  holes  and  ron*;)!  si)ots  caused  by  frost.  In  all 
other  respects  the  ])a\ oinont  has  proved  entirely  satis- 
factory. 

Woodstock 

Total  number  of  sqnaro  yards  of  two  onurso,  l.\- 
.^2.^ :  laid  in  191();  base,  in.,  mix,  1  :23.j:4;  to]),  2  in.. 
nn\.  1:1'  .:2'  .;  reinforced  bv  No.  9.  4  in.  x  10  in. 
wire  fencinjj. 

Windsor 

To  em!  of  HM.^.  total  number  of  S(|uaro  \ards,  34(),- 
S4.V  In  1*'15  number  of  scpiare  yards  laid,  18,986;  cost 
per  si|uare  yard  ])rior  to  191.S,  $1.15;  cost  per  scpiarc 
vard  in  1915.  $l..i5.  l'"irst  concrete  ])avcnu'nt  laid  in 
l')07. 

The  Concrete  pavements  laid  in  the  .v^  places  given 
in  this  schedule  amounts  to  I..V/i,6()0  square  yards,  of 
which  over  75  per  cent,  is  one  course.  The  quantity 
rei)orted  as  laid  in  19U)  is  ,^50,048  scpiare  yards. 


Ruthenian  Catholic  Church 

at  .Montreal  Partly  Completed— Concrete,  Steel, 
Brick  and  Stone^Designed  in  Byzantine  Style 

OX!',  section   (the  presbytery  and  basement)  of 
.-^t.    Michaers    Ruthenian    Catholic  Church, 
Iberville  .Street.  Montreal,  has  just  been  com- 
I)leted.  from  plans  by  Mr.  (.  .\.  Karch,  Mont- 
real.   It  is  proposed  later  to  build  the  church  proper,  at 


a  total  cost  of -$75,000.  In  the  meantime  the  basement 
will  be  used  for  worship. 

il  will  be  seen  from  the  cut  that  the  church,  to 
acconnuodate  2,000  peo])le,  is  in  the  Byzantine  style. 
The  foundations  are  of  concrete,  while  the  superstruc- 
tin  c  will  be  of  steel,  with  pressed  brick  of  two  shades, 
laid  in  alternate  courses  ;  brick  is  also  used  for  decora- 
tive purposes.  The  window  columns  are  of  stone,  and 
the  same  material  is  employed  for  trimmings.  The 
|)resl)ytery  has  been  constructed  in  accordance  with 
these  features,  with  the  addition  of  iron  balconies  to 
the  upi)er  floor.  The  dome  and  roof  of  the  church  will 
be  of  copper. 

There  are  to  be  two  entrances,  one  to  the  basement 
aiul  ihc  other  to  the  church,  above  the  basement  en- 
trance, the  church  entrance  being  approached  by  con- 
crete steps  with  iron  treads.  The  plans  show  that  it  is 
contemplated  to  erect  an  inside  stairway  from  the 
basement  to  the  church,  the  stairway  being  continued 
so  as  to  give  access  to  the  galleries,  which  will  encircle 
three  sides  of  the  building. 

The  walls  are  backed  with  terra  cotta  and  finished 
in  plaster.  The  floors  are  of  concrete,  covered  with 
hardwood.  Four  steel  columns  covered  with  terra 
cotta  and  plastered,  support  the  roof.  The  windows 
are  of  steel  sash,  fitted  with  prism  g'lass  in  the  base- 
ment. The  altar  in  the  church  will  be  placed  at  the 
south  end.  It  is  intended  when  the  building  is  com- 
pleted to  use  the  basement  as  a  meeting  hall.  At  pres- 
ent there  are,  in  addition  to  the  space  reserved  for  wor- 
shi)),  various  rooms  for  the  use  of  the  congregation. 

The  presbytery  contains  the  usual  domestic  accom- 
modation for  the  minister,  and  provision  is  made  for 

(Continued  on  paee  466) 


St.  Michael's  Ruthenian  Church,  Montreal,  as  it  will  appear  when  completed. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


Snatching  Wagons  from  Cellar  Excavation 

THE  illustration  shows  the  mctiiod  of  siiatchhii^ 
wati'ons  from  a  lart^e  cellar  cxcaxation  in  New 
York.  This  cxca\-ation  w  as  aboul  X3.\T32  ft.,  and 
was  performed  h\-  steam  shox  el  for  a  depth  (jf  10 
ft.  below  street  le\'el,  witli  hand  work  to  trim  it  to  a 
depth  of  20  ft.  The  shovel  was  a  J-g-yard  machine 
with  steam  supplied  from  the  boiler  of  a  hoist  on  the 
street  level  adjacent  to  the  pit.  Three-yard  wage)ns 
were  used  for  hauling  the  spoil  away,  these  being- 
loaded  by  the  shovel.  To  snatch  the  wagons  from  the 
l)it,  the  hoist  referred  to  above  was  used,  this  hav- 
ing two  drums  from  which  two  lines  were  run.  The 
wagons  were  snatched  in  two  lifts.  The  longer  line 
from  the  hoist  was  attached  to  the  hounds  of  a  loaded 
wagon  and  pulled  it  rai)idly  to  an  intermediate  eleva- 


steam  hoist  snatches  wagons  from  excavation  in  two  lifts. 

tion  or  landing,  where  this  line  was  unfasteiVed,  the 
wagon  given  a  half  turn  in  the  direction  of  the  second 
incline  and  the  second  line  fastened  to  the  back  axle. 
The  load  was  thus  drawn  to  the  street  level.  By  con- 
necting the  line  to  the  rear  axle  and  drawing  the  load 
backwards  it  was  i)ossible  to  place  the  two-sheave 
Iilock  shown  well  inside  the  curb  line. 


Oil  Burning  Torches  Break  Boulders  Where 
Blasting  is  Impracticable 

LARCiE  nigger-head  boulders  up  to  8  x  10  feet 
were  encountered  in  subway  excavation  work 
in  Brooklyn,  N.Y.  The  nature  of  the  work 
made  it  impracticable  to  break  them  uj)  by 
dynamite  blasting.  Satisfactory  results  were  obtained 
l)y  the  use  of  torches  of  the  oil-burning  variety  which 
emit  a  very  great  heat.  When  one  of  these  machines 
was  concentrated  on  one  point  of  the  surface  of  the 
boulder  for  10  or  15  minutes  the  great  heat  expanded 
the  rock  so  much  that  it  split  at  the  seams.  The 
operation  was  rei)eated  on  the  smaller  pieces  until 
they  were  reduced  to  a  satisfactory  size  for  handling. 
1  he  total  cost  for  breaking  uji  a  large  boulder  of  the 


size  mentioned  was  about  60  cents,  using  two  men 
and  the  torch,  which  consumed  alxtut  1  gallon  of 
kerosene  oil  per  hour. 


Unloading  Road  Roller  from  Flat  Gars 

IN    the   absence   of   derricks   or   their  equivalent, 
heavv  machinery,  blocks  of  stone,  or  other  mas- 
sive articles  of  moderate  length  can  conveniently 
l)e  unloaded  from  the  end  of  a  flat  car  b\'  inclined 
skids.     Long  timbers  are  not  alwavs  a\ailal)]e,  and 
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Track  ties  make  incline  for  unloading  heavy  machinery  from  flat  cars. 

different  .sizes  of  l^locking  or  short  chunks  may  not  I)e 
at  hand,  besides  which,  if  piled  up  carelesslv  thev  are 
likely  to  be  unstable,  and  may  be  displaced  or  collapse 
under  the  load.  A  safe  and  convenient  incline  may  al- 
most always  be  readily  built  from  standard  6x8  in. 
track  ties  8  ft.  long  that  are  usuall\-  available.  Some 
care  has  been  taken  to  lav  (jut  an  arrangement  of  ties 
for  such  a  purpose,  especially  suitable  for  unloading 
heavy  road  rollers,  and  this  has  been  published  in  a 
bulletin  of  the  Illinois  Highway  Commission,  from 
which  the  illustration  is  reproduced.  This  will  enable 
any  intelligent  workmen  to  build  a  safe  and  efificient 
incline  without  difificultv.  The  load  should  be  eased 
down  the  incline  bv  a  preventer  rope  or  tackle  snub- 
bed on  the  car  or  to  some  secure  anchorage  in  the  rear. 


White  Paint  Increases  Light  in  Buildings 

IT  IS  significant  that  some  of  the  larger  new  build- 
ings for  mercantile  uses  have  had  the  walls  of 
extensive  ofifices  they  contain  finished  in  a  i)ure- 
white.    This  has  been  due  to  a  recognition  of  the 
fact  that,  in  such  buildings,  white  walls  make  for  com- 
fort, facility  and  efficienc>-  in  working,  and  that  condi- 
tions which  make  for  this  have  a  cash  \'alue. 

The  effect  produced  on  most  minds  b>-  the  painting 
of  the  walls  of  large  offices  as  nearly  pure  white  as  can 
be  attained  is  that  a  sense  of  increased  light  is  pro- 
duced, it  is  not  a  sense  of  a  redundant,  dazzling,  or 
overpowering  light,  but  of  a  light  which  is  cpiite  sni^i- 
cient  for  easy  and  comfortable  working. 

It  lias  long  been  recognized  that  the  axailable  light 
in   large  mercantile  buildings,  and  in   factories  and 


workshops,  has 
been  iialf  used. 


to  use  the  homely  expression,  only 
The  i)ower  of  the  light  has  beeii 


rii    c-()N'rk.\(  r  rj^cori^ 
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»liiuiiii>lu'(|  l)\    till-  iihsmptix  c  (.'iTiol  nf  dark  m  ilirl\ 
walls  and  roiliii.i;s.     I  lad  these  hccn  koj)!  rcasdiiahh 
while  ami  clean  the  iiitensilv  of  the  li.ulil  in  tlie  apari 
meiits  would  have  l)een   from  one  third   to  oiu  hall 
i^reater  than  it  has  heen. 

The  v^reater  ohecrluhiess  and  com  enience  of  ahmi 
dance  of  davlij^ht  in  larijc  ofiice  ajiartnients  is  hexond 
•  lonht  1)1"  tincstion.     Tiie  condition'-  of  working  arc  ini 
proved  hv  it  in  every  wa\,  and  the  cost  of  L;as  or  of 
elect ricit\  is  much  reduced. 


Ruthenian  Catholic  Church 

(Contimieil  from  pajri'  -164) 

communication  with  tlie  hasemenl.  'J"hc  Si)cnccr  Ijoil- 
ers  for  heatini^'  are  placed  in  the  basement  of  the  ])res- 
hvtery. 

The  masonrv  work  was  done  by  I'iiion  &  J'  rerc ; 
brick  work  bv  Mr.  .s.  Marotta;  woodwork,  Guertin  <.K; 
Pioiichard;  painting-.  .Mr.  C".  lienard  ;  plastering',  Mr.  |. 
I.efebvro;  plumbing  and  heating,  'rreml)lay  &  Fran- 
cocur.  The  steel  was  supplied  by  the  Dominion  Bridge 
C'ompany,  and  the  brick  by  the  National  Brick  Com- 
l)anv  of  Laprairie,  I  .td. 


A  New  Paving  Mixer 

A  new  paving  nii.xer,  built  especially  for  road  pav- 
ing-, but  suitable  for  many  different  kinds  of  concrete 
work,  is  being  marketed  by  Wcttlaufer  Bros.,  Limited. 
.\mong  the  outstanding  features  of  this  mixer  are  the 
following:  Elevated  drum,  gravity  being  positive  by- 
reason  of  the  higli  elevation  ;  oval  hopper,  providing 
freedom  from  clogging,  sticking  and  corrosion,  all 
square  corners  being  eliminated ;  tw'O  speeds,  forward 
and  reverse ;  extra  strong  water  tank  Avith  facilities 
for  measuring  quantities  for  any  size  batch,  and  rear 
discharge,  permitting  speedy  work  on  narrow  road- 
ways. The  delivery  chute  is  equipped  with  six  gates, 
any  one  of  which  may  be  opened  to  deposit  concrete 
on  any  part  of  the  road.  The  chute  swings  in  a  com- 
plete half  circle.    Traction  drive  is  connected  to  both 


A  new  mixer  built  specially  (or  road  paving. 


rear  w  liccls  -instead  of  one,  insuring  maximum  driving- 
power.  This  mixer  is  made  in  two  sizes,  10  ft.  and  15 
It.  capacity,  and  is  equi])ped  with  boom  and  bucket 
w  lien  s|)ccilie(l,  np  to  18  feet  in  leiigth. 


New  Books 

Water  I'uril'icalicin— l)y  Jd.scpli  \V.  Ellms,  Mem.  .^.S.C.E.. 
etc.  .VIc(i raw-Hill  Book  Company,  publishers;  pcice  $5  net. 
Tlu'  object  of  this  book  is  to  provide  a  fairly  complete  ac- 
count of  the  ile\  elopment  of  the  art  of  water  purification.  The 
various  steps  ni  purilication  processes,  such  as  plain  sedi- 
mentation, ciia.nulalion,  titration,  and  disinfection,  are  de- 
scribed in  c.onsideraljle  detail.  Several  chapters  are  devoted 
to  water  softeninj;-  and  to  the  remo\al  of  iron  and  manganese 
from  ,!;rinmd  water  supplies.  A  number  of  installations  made 
at  various  points  in  the  United  States  have  been '  described, 
but,  stran.^ely  enough,  the  author  has  omitted  mention  of  the 
Toronto.  f)nt.,  rapid  sand  filtration  system,  decidedly  one  ot 
the  most  modern  and  up-to-date  on  the  continent,  and  repre- 
senting- a  numl)er  of  uni<|ue  features  which  have  added  mater- 
ially to  tlie  art  of  producing  pure  water.  Illustrated  through- 
out; 47.')  pages;  (1  x  '.)  incites  apiiroximateh" ;  blue  cloth  binding. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


•St.  John.  XT'.,  is  considering  the  adx  isability  of  codifying 
a  new  set  of  Iniilding  by-laws. 

.\  by-law  has  been  carried  at  llespeler,  Ont.,  authorizing 
the  issue  of  debentures  to  raise  .1^14,000  to  provide  for  exten- 
sions to  the  town's  waterworks  sj'stem. 

The  CM'.U.  is  getting  wcndc  under  way  in  connection  with 
a  ci]ncrete  l)ri(lge  which  will  be  erected  over  the  river  at  Min- 
nedosa,  Man.,  to  take  the  place  of  the  present  wooden  struc- 
ture. 

Tt  is  staled  that  W(n-k  will  proliably  start  before  the  end 
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cif  this  inniuli  (111  the  erL-ctimi  dl'  si_-vi.Tal  li,in.L;ai>  and  nilici 
necessary  stnictnres  at  Ridley  I'ark,  Xnrlli  'I'l.ronto.  wliieli  is 
heiiii;  laid  (Hit  as  an  a\iati(in  schoid. 

At  a  recent  niectiiiL;  df  the  Iduncil  of  Scarlxirn  'Jnwn- 
ship,  (  )nt..  it  was  decided  tn  di\ ide  the  tii\\  nshii)  into  ei^iit 
sections,  and  a  coniniissii  iiu  r  was  apiiointed  lor  each  to  o\ er- 
see  the  carrj-ing  on  of  tlie  road  work. 

The  Ontario  Railway  and  Municii^al  ISoard  have  decided 
that  the  last  five  miles  of  the  Toronto- 1 1 aniilton  highway  be 
completed  at  a  width  of  twenty-four  feet,  in  \  iew  of  traffic 
conditions,  and  that  the  extra  cost  he  apportioned  amon.u  the 
municipalities  directly  affected. 

FollowiiiL;"   the   demands   made  civic   em])loyees,  the 

Sewerage  and  Public  WUrlv-,  ('oiiimis^ion  and  the  Water 
Commission  of  Guelph,  (  )iu.,  ba\  e  decided  to  grant  them  an 
increase  in  wa.ges  of  :."  cents,  which  lirings  the  rate  up  to  :!0 
cents  per  hour.    This  increase  affects  about  :!0  men. 

.\  by-law  will  be  submitted  to  the  ratepayers  of  Peter- 
boro,  Ont.,  on  May  endorsing  the  issue  of  deiientures  to 
the  amount  of  $::;80,00()  for  the  purpose  of  building  bridges 
across  the  river  at  Hunter  .Street  an<l  at  Lonchin  and  flaziitt 
Streets.  This  is  part  of  the  agreement  with  the  (Juaker  Hats 
Compau}-. 

Plans  are  being  prepared  for  a  sixteen-storey  building  to 
be  erected  in  .\niherstl)urg,  Ont.,  by  the  Brunner-Mond  Com- 
pany, a  subsiduiix  (if  the  Solvay  Process  Company,  of  Detroit. 
It  is  said  that  the  building  will  be  one  of  the  largest  In  the 
countrj'  dcN'oted  entirely  to  industrial  puri^oses.  and  will  cost 
in  the  neighborhood  of  $2,000,000.  , 

The  Toronto  L'ity  Council  have  decided  against  tiie  exten- 
sion of  Teraulay  Street,  repealing  the  by-law  dealing  with  the 
proposal,  and  have  abandoned  the  scheme  for  the  widening  of 
Kingston  Road.  They  ha\e  also  refused  the  proposals  for 
new  pavements  on  Silverljircli  Avenue  and  Daveni)ort  Road, 
estimated  at  a  total  cost  of  $1.')0,000. 

Plans  have  been  submitted  by  Mr.  Emile  Tanguay  to  the 
Catholic  School  Commission  for  the  new  St.  Patrick's  scliool 
to  be  erected  on  De  .Salaberry  Street.  Quebec.  The  building 
will  be  a  three-storey  and  basement  structure,  and  will  provide 
accommodation  for  twelve  classes,  a  dwelling  for  the  brothers 
and  a  chapel.    The  cost  will  be  about  $1.17, 000. 

It  is  stated  that  two  new  factories  will  be  established  in 
Windsor.  Out.,  shortly.  The  Maxwell  Motor  Company  have 
signified  their  intention  of  constructing  a  new  plant  on  their 
site  on  McDougall  Avenue.  The  building  is  to  be  of  the  rein- 
forced concrete  type  of  construction.  Mr.  Charles  Mitchell 
also  contemplates  Iiuilding  an  up-to-date  brass  and  iron  foun- 
dry. 

On  Priday,  May  4,  the  Engineers'  Club  of  Thorold,  Ont.. 
held  an  interesting  meeting.  Mr.  Price  Green,  of  the  Cana- 
dian Northern  I'Jailway,  disi)la\ed  a  series  of  lantern  views, 
which  were  much  ajipreciated.  The  \iews  started  at  the  east- 
ern terminal  of  the  railway  and  continued  to  the  Middle  and 
I'arthest  West,  and  portrayed  some  of  ilie  scenic  mar\els  of 
the  dominion. 

A  plan  is  under  consideration  by  the  North  Eraser  Har- 
bor Commission  for  the  creation  of  harbor  facilities  on  the 
north  arm  of  the  Praser  Ri\er  and  making  pr(.ivision  for  the 
cstablisliment  of  industries  along  its  banks.  It  is  the  inten- 
tion of  the  commission  to  request  the  government  to  i)roceed 
with  the  dredging  of  the  channel  from  lona  Island  tfi  the 
easterly  limits  of  llurnaby:  the  <lredging  of  a  channel  :;00 
feet  wide  and  15  feet  deep  has  already  been  done  from  Point 
Grey  up  to  lona  Island.  They  will  also  ask  the  Dominion 
(jovernment  for  permission  to  issue  bonds  to  the  amount  of 
$1  ..")00,000,  with  which  to  purchase  about  sixty  industrial  sites 
an<l  (o  provide  wharfage  and  trackage. 

Mie  C.P.U.  has  now  suggested  an  amemK'd  plan  to  the 


cil\  of  Toronto  in  connection  with  the  railway  company's 
double-tracking  scheme.  The  Railway  Hoard  has  ordered  a 
single  steel  bridge  for  the  additional  track  across  the  rax'ine. 
The  C.P.R.  now  agrees,  however,  to  erect  a  concrete  struc- 
ture to  carry  the  two  tracks,  and  also  to  make  provision  now 
for  the  undertaking  of  the  scheme  of  the  Ci\ic  Guild  for  a 
vehicular  bridge  further  north.  'The  new  i)lan  will  involve 
the  closing  of  Sumiuerhill  and  Macl-ennan  .\\enues  and  the 
construction  of  a  sul)way  at  the  east  end  of  the  concrete 
bridge.  The  railway  company  states  that  it  will  merely  be 
ftecessary  for  the  city  to  declare  the  policy  and  they  will  make 
the  necessary  grades  and  other  provisions  for  carrying  out 
the  project. 


Personal 

The  degree  of  civil  engineer  has  been  conferred  upon 
Messrs.  W.  C.  Smith,  T.  Taxdor,  and  C.  J.  Townsend  liy  the 
University  of  Toronto. 

Mr.  .Mphonse  Aubin,  of  St.  Jerome,  has  been  appointed 
to  supervise  the  work  on  the  waterworks  and  drainage  scheme 
for  Cap  De  La  Madeleine,  Que. 

Lieut.  Stewart  PI.  Pepler,  of  Toronto,  has  been  wounded 
in  action.  Prior  to  his  enlistment  Lieut.  Pepler  was  enga.ged 
as  an  engineer  with  the  Toronto  Harljor  Commission. 

(iunner  Thomas  Vincent  McC'arthy,  of  Toronto,  is  rejiort- 
ed  wounded  in  action.  He  is  a  graduate  c>f  the  Schixd  of 
Practical  Science,  and  was  formerly  an  engineer  in  the  \Vorks 
Department  at  Toronto. 

Mr.  E.  P.  Gutel  ius,  M.  (.  an.  Soc.  C  .  E.,  general  manager  of 
the  Canadian  Government  Railways,  kas  been  offered  the 
position  of  vice-j^resident  of  the  Delaware  and  Hudson  River 
Railway.    It  is  understood  he  will  accept. 

Lieutenant  W.  B,  Pennock,  Canadian  Engineers,  reported 
wounded,  is  a  McGill  graduate.  After  obtaining  his  degree  in 
civil  engineering  in  11)15  he  received  a  commission  at  Ottawa. 
He  has  been  at  (he  front  for  over  a  year. 

Lieutenant  A.  M.  West,  who,  previous  to  his  enlistment, 
was  North  Vancouver's  municipal  engineer,  has  recently  been 
reported  wounded.  Mr.  W'est  left  North  Vancouver  in  charge 
of  a  draft  from  the  .Sixth  Engineers  about  .\ugust,  1015.  The 
mimicipality  has  been  h('dding  his  position  for  him  awaiting 
his  return. 

The  honorary  degree  rif  LL.l).  has  been  conferred  by  the 
.St.  h'rancois  Xavier  L'niversity,  .\ntigonish,  N.S.,  on  Mr.  D. 
II.  McDougall,  general  manager  of  the  Dominion  Steel  Cor- 
poration,  Sydney,  N.S.;  Mr.  M.  J.  Butler,  C.M.c;.,  past  jiresi- 
dent  of  the  Canadian  Society  of  Civil  Engineers,  and  manager 
of  Armstrong-Whitworth  Company  of  Canad^:  and  Mr.  Neil 
MacNeil,  contractor,  of  Boston,  who  has  been  a  benefactor  to 
the  university. 

Major  A.  J.  McPherson,  of  Regina,  Sask.,  according  to 
word  recently  received,  has  been  appointed  to  the  headcpiar- 
ters  staff  of  the  P'ourth  Divisional  Canadian  Engineers,  with 
the  forces  in  France.  Major  McPherson  left  Regina  with  a 
local  battalion  as  second  in  command  and  on  his  iiromotion 
lo  the  Engineers'  headquarters  retains  his  rank  as  major,  lie 
has  had  many  years'  experience  in  engineering  work,  and  was 
at  one  time  in  the  employ  of  the  federal  government,  for 
which  he  carried  out  surveying  work  and  territorial  public 
work  in  the  Yukon.  He  was  also  citi'  commissioner  of  Re- 
gina for  some  time  .•lud  lali'r  attached  to  tlu'  Local  Govern- 
ment Board. 


Obituary 

Private  Jcdm  J.  Trac\-.  of  Toronto,  is  reported  killed  in 
action.  Private  Tracy  was  :!l  years  old,  and  worki'd  as  a  con- 
Ir.u'lor  previous  tn  enlistint;-. 


Contracts  Department 

News    of   Special   Interest   to   Contractors,  Enftineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

AmherstburR,  Ont. 

l\-iiiliTs  Will  lie  i;illiil  slioi  lh  lor  con- 
struction of  rcinforci'il  concrete  pa\c- 
lucnts  ami  curlis  on  Apsley  and  Sandwicli 
Street  tor  the  Town  C  ouncil.  Knt-ineer. 
Mr.  Newman.  I'leniinu  lilock.  Windsor. 

Brooke  Township,  Ont. 

Temlers  received  l>v  the  clerk,  W.  J. 
Weed.  .Mvinston.  until  June  2  for  repair- 
ing IWnner.  Duffy  and  Rillett  drains  for 
the  Townsiiip  Council. 

Colchester  South.  Ont. 

Plans  in  progress  for  draina.^e  work 
for  the  Township  Council.  CKrk,  J.  11. 
Madill. 

Granby,  Que. 

Municipal  Council  plan  waterworks 
impnnements.  En.s^ineers,  W.  S.  &  R.  S. 
Lea.  10  Cathcart  St..  Montreal. 

Halifax.  N.S. 

Hnyineer's  Departn;ent.  City  Council, 
plan  $4,000  sewer  extension.  Engineer, 
H.  \V.  Tohnston. 

Herbert.  Sask. 

Tenders  will  he  called  about  May  28 
for  street  grading,  to  cost  about  $:!,200, 
for  the  Town  (Jouncil.  Ensineers,  Mur- 
phy &  Underwood.  .•)2n  1-ifth  .\ve..  Saska- 
toon. 

Leamington,  Ont. 

Town  Council  plan  water  storage  tanks. 
Clerk.  R.  M.  Selkirk. 

Magog,  Ont. 

l!y-iaw  lor  construction  of  sewers,  side- 
walks, and  paving,  costing  $6.5,000.  has 
been  approved.    Clerk.  ."Mf.  Touriguy. 

Oshawa.  Ont. 

I'lans  being  prepared  for  water  filtra- 
tion system  costing  $30,000  for  the  Town 
Council.    Engineer.  \V.  G.  Worden. 

Portneuf,  Que.  , 

Town  Council  plan  construction  of  two 
miles  of  macadam  roads.  Tenders  will  be 
called  soon.    Engineer.  J.  .^.  r)abin. 

Ste.  Foy,  Que. 

The  Road  Commission  of  Quebec,  Par- 
liament Building.  Quebec,  plan  construc- 
tion of  four  miles  of  macadam  roads, 
costing  $14,000.  Engineer,  W.  Garvreau. 
F^arliament  Buildings.  Quebec. 

Saskatoon.  Sask. 

City  Council  plan  sewer  extension, 
costing  $.'>..500.    Clerk.  .Andrew  Leslie. 

Strathroy.  Ont. 

Town  Council  plan  road  improvements, 
plan  to  purchase  two  cars  of  gravel,  and 
want  prices  on  crushed  stone.  Clerk.  P. 
W.  .-Atkinson 

Sudbury,  Ont. 

Tenders  received  addressed  to  the 
clerk.  W.  J.  Ross,  until  1  p.m..  May  28, 
for  supply  of  all  material  and  erection  of 
;.  -,(1(1  (iflo  gallon  steel  stand  jjipe  for  the 


.Municii)al  Cduncil.  I'lans  and  spccilica- 
lions  at  ortice  of  the  superintendent,  K. 
11.  Martindale. 

Westmount,  Que. 

Cil\-  Council  plan  construction  of  mac- 
adam roads,  I  it\'  I'jigmeer,  I'.  E.  Jar- 
nian. 

CONTRACTS  AWARDED 

Portneuf.  Que. 

Quebec  Concrete  and  Construction 
Company.  14  St.  Roch  St.,  Quebec,  have 
the  general  contract  for  concrete  side- 
walks, costing  $4, ()()(),  for  the  Town 
Council. 

South  Norwich  Township,  Ont. 

.\.  Cooi>er,  ( )tler\  ille,  has  general  con- 
tract for  the  construction  of  the  "Singer" 
tile  drain  lor  the  Town  Council.  Engi- 
neer \'.  J.  Ure,  Woodstock. 

Walkerville.  Ont. 

Merlo,  Merlo,  &  Ray,  29(>  Winder- 
mere Road.  •  have  general  contract  for 
construction  of  :i,.".oi)  s(|uare  feet  of  con- 
crete pavement,  costing  aliout  $4,800,  for 
the  city. 

Merlo,  Merlo  &  Ray,  296  Windermere 
Road,  have  general  contract  for  con- 
struction of  9,094  square  feet  of  concrete 
sidewalk  for  the  city. 

West  Zorra  Township,  Ont. 

LJe\  iney  (.^  Canipl)ell,  Embro,  ha\  e  con- 
tract for  supiilying  tile  and  Ale.x.  Tree, 
Embro,  has  contract  for  construction  of- 
tile  drain  for  the  Township  Council.  En- 
gineer, Allan  Murray,  Embro. 

Winnipeg,  Man. 

E.  T.  Hungerford  Brass  and  Copper 
Company,  New  York,  N.Y.,  have  the 
general  contract  to  supply  the  Greater 
Winnipeg  Water  District  with  bronze 
castings. 

York  Township,  Ont. 

The  Dominion  Construction  COmpany, 
14  Wellington  E.,  Toronto,  have  contract 
for  construction  of  mains  on  I^glinton 
Ave.,  Baby  Point,  Jane,  etc..  at  a  cost  of 
.$4:!,011,  and  Mitchell  &.  Mohan,  :;():;  King 
-St.,  London,  have  contract  for  mains  on 
Oakwood  and  Weston  Road,  costing 
$21,122. 


Railroads,  Bridges  and  Wharves 

Biddulph  Township,  Ont. 

Tenders  will  be  called  early  in  June  for 
the  erection  of  two  concrete  bridges  for 
the  Township  Council.  Engineer,  Chas. 
'J'albot,  County  Buildings,  London. 

Brome,  Que. 

Township  Council  contemplate  the 
erection  of  a  steel  bridge.  Secretary- 
treasurer,  G.  F.  Hall. 

Lobo  Township,  Ont. 

Tenders  will  be  called  early  in  June  for 
erectitm  of  two  concrete  bridges  for  the 
Township  Council.  Engineer,  C  has.  Tal- 
bot. County  Buildings,  f.ondon. 


Public  Buildings,  Churches 
and  Schools 

Carmangay,  Alta. 

Town  Council  plan  municipal  hospital. 
.Address,  Mayor  or  Hon.  Mr.  Gariepy. 
Parliament  Buildings,  Edmonton. 

Chateau-Richer,  Que. 

Plans  and  specilications  with  the  chair- 
man of  Building  Committee,  L.  Trem- 
blay,  and  the  secretary-treasurer,  C.  Me- 
tot,  who  will  receive  tenders  until  June  1 
for  erection  of  $.5,000  brick  school  for  the 
School  Board. 

Halifax.  N.S. 

The  School  Board,  81  Sackville  Street, 
plan  addition  to  St.  Joseph's  School. 
Secretary-treasurer,  Miss  S.  J.  Wilson. 

Hamilton,  Ont. 

The  Russian  Church  plan  erection  of  a 
$:;0,()00  brick  church. 

The  Servian  Church  i)lan  erection  of  a 
frame  and  brick  church. 

Indian  Reserve.  Ravenswood,  Ont. 

Plans  and  specifications  with  the  chair- 
man of  Building  Commision,  P.  McKel- 
lar,  Forest,  who  will  receive  tenders  until 
May  28  for  erection  of  $4,000  school  and 
residence  for  Department  of  Public 
Works,  Dominion  Government. 

Kentville.  N.S. 

Tenders  received  by  the  Commissioner 
of  Works.  Hon.  E.  H.  .A.rmstrong.  Hali- 
fax, until  May  26,  for  installation  of 
steam  piping  and  equipment  for  sanitor- 
ium  for  the  Provincial  Government. 
Separate  tenders  for  trenching. 

Kitchener,  Ont. 

Tenders  close  May  28  for  erection  of 
$90,000  hospital  for  the  Sisters  of  Charity. 
Kingston.  Plans  and  specifications  at 
the  office  of  the  architect,  A.  W,  Holmes, 
10  Bloor  St.  E.,  Toronto,  and  with  Rev. 
A.  J.  Fischer,  St.  Mary's  Rectory. 

London.  Ont, 

The  Western  l^niversity  plan  erection 
of  a  university  building.  President,  E.  E. 
Braithwaite. 

Megantic,  Que. 

Tenders  open  for  erection  of  frame 
school  for  St.  Agnes  de  Ditchfield  School 
Board.    Secretary-treasurer,  D.  L.  Lijipe. 

Monteith.  Ont. 

Tenders  close  May  30  for  erection  ol 
residence  for  training  school  at  experi- 
mental farm  for  the  Department  of  Pub- 
lic Works,  Provincial  Ciovernment.  Plans 
and  specifications  at  .Agricultural  Depart- 
ment Agency,  Xew  Liskcard,  and  with 
the  Provincial  .Architect. 

Montreal,  Que. 

The  Roman  Cathcdic  School  C^ommis- 
sioners,  87  St.  Catherin  W..  plan  school, 
costing  ai^proximately  $84,000.  C'hairman 
of  Building  Commission,  Canon  W  . 
O'Meara. 

Ottawa.  Ont, 

Tenders  received  bv  the  Board  of  C^on- 
lr(d  until  Mav  2<)  for  erection  of  exliihi- 
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tion  fiitraiu'c  huildin.u,  custin.n  $."),ni)0,  fur 
tlie  Central  Canada  l{xliil)itiiiii  Associa- 
tion, City  Hall.  Plans  and  spccilication.s 
with  the  Commissioner  of  Works,  A.  I'". 
McCalluni,  City  Hall. 

Tenders  received  by  the  secretary-trea- 
surer, Crawford  Ross,  222  Gilmour  St.. 
until  May  31  for  repairs  ami  altcralii  ms 
to  various  schools  for  the  ()lt;i\\a  I'uMic 
Schools,  El.u'in  &  Gilniorc  .Streets.  Plans 
and  specilications  with  the  architect,  W. 
B.  Garvock,  Creif;hton  St.  .School. 

Plans  in  progress  for  brick  addition  to 
school  on  OsK'oode  .St.  for  the  Public 
School  Board.  Chairman  of  Buildini^ 
Commission,  james  Watson,  Fourth  .\ve. 

Quebec,  Que. 

Tenders  will  be  ca-lleil  about  June  15 
for  the  erection  of  a  $:3()(),(ii)0  church  for 
the  Parish  of  Limoilou.  Architect,  ].  V. 
Ouellet,  28  St.  Eamille  St. 

St.  Bonaventure,  Que. 

P.  Le\es(|ue,  ll.>  St.  John  St.,  Queliec, 
is  preparing"  plans  for  altcr:itions  to 
church  for  the  parish, 

St.  Henri  De  Mascouche.  Que. 

P.  L.  W.  Duijre,  .5('>T  Delorimier  .\\e.. 
is  preparins'  plans  and  tenders  will  be 
called  shortly  for  erection  of  a  $15,000 
colle.ijc  for  the  -School  Commissioners. 

St.  Louis  De  Courville.  Que. 

Sub-tenders  will  be  called  for  the  erec- 
tion of  a  church  for  the  parish,  (jeneral 
contractor,  Georae  Chalifour. 

St.  Michel  Archange,  Que. 

Work  will  start  July  1  on  a  brick  and 
pine  frame  school  for  the  School  Board. 
Secretary-treasurer,  J.  A.  Toupin. 

Toronto,  Ont. 

The  Earlscourt  Children's  Home,  46 
St.  Clair  Gardens,  have  purchased  a  site 
on  which  they  plan  to  erect  a  $25,000 
children's  home. 

C.  J.  Pcad,  12  Queen  St.  E.,  has  been 
.iPl)ointed  archilect  for  $20,000  school  to 
be  erected  by  the  Separate  .School  Board. 

Wainwright,  Alta. 

Town  Council  plan  municii^al  hospital. 
.\ddress.  Mayor  G.  II.  Beaudry  or  Hon. 
Mr,  Garicpy,  Parliament  Buildings,  Ed- 
monton. 

Whitby  Qnt. 

The  Ontario  Ladies'  CoIIckc  plan  ad- 
dition to  college  buildings,  costing 
.$50,000.    Principal,  Rev.  F.  L.  Farewell. 

The  Board  of  Education  i)lan  erection 
of  $5,000  wing  to  Hiffh  School.  ('bair- 
m^n  of  Building  Committee,  Frank  Math- 
ison. 

Winnipeg,  Man. 

The  \Vinnipeg  School  lioard  plan 
$60,000  school.  Architects,  J.  1).  Atchi- 
son &  Co.,  SM4  Boyd  Building. 

i'lans  in  progress  for  $20,000  addition 
to  King  EdWard  Hospital,  Morley  .^ve., 
for  the  city.  I'uilding  inspector  and  archi- 
tect, F.  H.  Rodgers,  Albert  St. 
M  The  Winnipeg  School  Board  plan 
120,000  school.  Architect,  J.  D.  Atchison 
•l^j  Co.,  914  Boyd  Building. 

CONTRACTS  AWARDED 

Aylesford,  N.S. 

I.  H.  Hicks  &  Sons,  Bridgetown,  lias 
.Lteneral  contract  for  frame  church  for  the 
Metluxlist  Congregation. 

Chicoutimi.  Que. 

Pednault  &  Blanchette  have  general 
contract  for  new  wing  to  hospital,  cost- 
ing, $40,000,  for  the  Sisters  of  Hotel 
Dieu. 


Glace  Bay,  N.S. 

Angus  McAskill,  Main  St.,  has  general 
contract  for  $17,000  school  for  the  School 
Board. 

Guelph,  Ont. 

I',  i.vall  &  Son  Construction  Company, 
Ltd.,  120  St.  James  St.,  Montreal,  have 
the  general  contract  for  hospital  l)uil(l- 
ings  for  Military  liosjiitals' Commissio)i, 
1  Queen's  Park,  Toronto. 

Ingersoll,  Ont. 

IC  McNichol,  Mary  St..  Woodstock, 
has  the  general  contract  for  tower  and 
steeple  for  the  Presbyterian  Church,  and 
will  let  masonry,   steel,   carpentry,  and 

rooting, 

Maidstone  Township,  Ont. 

David  Croft,  Maidstone,  has  general 
contract  for  brick  school  for  the  trustees 
of  School  No.  11. 

Niagara  Falls,  Ont. 

Ireland  &  Dinbam,  (ilenlndme  -\\e,, 
have  general  contract  for  $20,700  Ijrick 
fireball  for  the  City  Council. 

Pointe  au  Pic,  Que. 

J.  B.  Lachance,  .-\venuc  Mont  Marie, 
has  the  plumbing,  heating,  and  electrical 
contracts  and  the  general  contractors, 
Treffle  Bergeron,  Lamalljaie.  will  cury 
out  the  masonry,  cari^entry,  roollng,  and 
I>ainting  for  $37,925.  church  and  presb\- 
terl,  for  the  parish. 

St.  Beniamin,  Que. 

A.  Roy  &  Cie,  Three  Rivers,  has  gen- 
eral contract  for  interior  work,  ccxsting 
$1(),900,  to  church  for  the  parish  congre- 
gation. 

St.  Gerard  D'Yamaska,  Que. 

Dona't  Boisclair,  St.  Marcel  County, 
Richelieu,  has  general  contract  for  frame 
school  for  the  School  Board. 

St.  John,  N.B. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $23,000  steel  and  brick  power  house 
and  laundry  for  the  General  Public  Ili^s- 
pital:  General  contract,  R.  A.  (.'c.jrl)ett. 
272  Douglas  St.;  masonry,  carpentry,  and 
roofing,  general  contractor;  electrical 
work,  Vaughan  Electric  Company.  94 
Germain  St.;  plumbing,  F.  S.  ^Valker,  18 
Germain  St.;  painting,  W.  E.  Demings, 
23  Cranston  St.  Tenders  will  be  called 
shortly  for  heating  and  electric  gener- 
ators. General  contractor  is  in  the  mar- 
ket for  a  c|uantity  of  material. 

Selkirk.  Ont. 

Tlie  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  .$10,000  brick  school  for  the  School 
Board:  Pressed  brick,  Milton  Pressed 
I'rick  Company,  Milton;  ordinary  brick. 
Sun  Brick  Company  32  Toronto  St..  To- 
ronto; cut  stone,  Richie  Cut  Stone  Com- 
pany, 191  Grant  .'\ve.,  Hamilton;  steel. 
Dominion  Bridge  Company,  Imperial 
Life  liuilding,  Toronto;  lumber,  R.  Laid- 
lavv  Lumber  Company,  65  Yonge  St., 
Toronto;  roofing.  Thomas  Irwin  &  Son, 
22  McNab  St..  Hamilton;  heating.  Pease 
Foundry  Comi)any.  Ltd.,  41-45  King 
William  St.,  Hamilton. 

South  Porcupine,  Ont. 

F.  R.  r;il)Sf)n,  Haileybiirw  has  plumb- 
ing and  E.  Hargreaves,  Haileybury,  the 
painting  and  glazing  contract  for  $40,000 
school  for  School  Section  Xo.  1.  Tisdale 
Township. 

Winnipeg,  Man. 

riie  (.'anadian  W\-stin.t;house  torn- 
pany.  Ltd.,  Portage  Ave.  E.,  have  the 
contract  for  the  supply  of  motor  gener- 


ators, and  the  Northern  Electric  Com- 
pany, 599  Henry  Ave.,  for  lead  covered 
cable  and  pot  heads  for  the  Provincial 
1  'a  r  1  i  a  m  c  n  t   B  u  i  1  d  i  n  gs . 


Business  Buildings  and  Indus- 
trial Plants 

Avonton,  Ont. 

l'"ratik  (jlovn,  .\\cuiton,  i)lans  to  rebuild 
his  mill  and  blacksmith  shop,  costing 
$:i,5()0,  E(|ui|.)ment  will  likeh-  be  in- 
stalled. 

Bridgewater,  N.S. 

C.  J.  Cragg,  Empire  St.,  and  Dr.  I-'ras- 
er.  King  St.,  will  receive  tenders  until 
May  25  for  the  erection  of  their  theatre. 
Plans  and  specifications  at  oBice  of  the 
Bulletin. 

Brockville,  Ont. 

A  Stuart  Allaster,  Kiu.g  .St.,  has  i)re- 
jiared  plans  for  hollow  tile  garage  for  J. 
Reynolds,  King  St.  E. 

Chicoutimi,  Que. 

Victor  Dostic  ])lans  stoi'es  and  resi- 
dences. 

Edmonton,  Alta. 

McDougall  &  Secord,  10112  Jasper 
.\\e.,  are  considering  plan  for  a  business 
block.    Work  to  start  about  July  1, 

Fletcher.  Ont. 

Plans  are  in  progress  for  a  $  10,01)1/ 
sorghum  factory  for  Armstrong  Broth- 
ers, who  will  be  in  the  market  for  com- 
I)lete  equipment. 

Hamilton.  Ont. 

Gorden  Hutton.  Bank  of  Hamilton 
Building,  architect  for  the  stores  to  be 
erected  by  the  Grafton  Clothing  Com- 
pany and  the  T.  H.  Pratt  Clothing  Com- 
pany, is  receiving  tenders  on  plumbing, 
heating,  and  electrical  work. 

Plans  are  being  prepared  b\-  the  archi- 
tect Walter  Scott.  Sun  Life  Building, 
and  tenders  will  be  called  soon  for  alter- 
ations, costing  $10,000,  to  hotel  for  an 
apartment  house  for  ^^'illiam  (JoldberN-, 
160  Park  St.  S. 

Herbert,  Sask. 

Wong  Sin  plans  eri'clioii  of  a  $5,000 
brick  restaurant  and  rooming;  house. 

Hickson,  Ont. 

I^homas  Russell  plans  wagon  and 
blacksmith  sho]),  costing  $;',,()00, 

Kincardine.  Ont. 

J.  B.  Watson  will  start  work  soon  on 
the  erection  of  a  $50,000  factory.  .\ 
((uantity  of  e(|uipment  and  material  will 
be  required. 

London,  Ont. 

A.  E.  Nutter.  Dominion  Bank  Build- 
ing, will  prepare  plans  for  $15,000  ware- 
house. 

Moncton.  N.B. 

R.  A.  F'rechette,  30  Bonnacortl  St.,  is 
l)reparing  plans  for  a  $100,000  hotel  for 
Patrick  Gallagher,  Main  St. 

Montreal,  Que. 

Tenders  r  eccived  by  the  owner,  Mr. 
Wells,  care  of  Laurentian  Si)ring  Water 
L'omi)any,  for  the  rebuilding  of  factory 
on  Beaudry  St.,  recently  destroyed  l)v 
fire. 

The  Harbour  commissioners,  54  L"om- 
mon  St.,  will  erect  an  $18,000  brick  ware- 
house. .\rchitect,  Paul  Leclaire,  care  of 
owne  r, 

(Continued  on  page  II) 


Tenders  and  For  Sale  Department 


Tenders  for  School 


.•vreittinK  only  l"^ali.iK.  l-l.-mbinB  a.ul  «>">'k.- 
..n.l  .ri.u.utcly  for  tlusc  tiiuU-s  lor 

An   Eiitht   Room   Separate   School   Bui  ding. 
,.,("  r,lcu-a  at  Timinins.  On..,  fur  the  lnnm,H> 
Sci>aralc  School  Itoaril. 

other  of  Ihe  Architects,  AnRUS  vV  Angus.  n 
Hay    Onl..  ami  at  the  Rectory,    l.mmn.s,  Ont. 

IVn.lcrs  «ill  l.c  rcceivc.l  up  to  six  P-m.  Thurs- 
.l  .v    May  31st.  1917.  a.l.lrcsscJ  to  A.lnen  AUaul, 
I  n',,     Secretary.  Timmins.  t.>nt. 
'  •rhc     lowest     or     am-     U.-U  .      n„.   n.cc^^n  .ly 
acceptcJ. 


Tenders  Wanted 


TenJcrs.  a.lilrcssed  to  the  Secretary  of  lli.^^ 
i:oar  «i  l  be  received  up  to  12  o'clock  noon  on 
Tu«day   June  6th.  for  the  several  trades  .e.iuired 

"hf 'erJI-u'oM  of  a  School  Building  for  the 
l-.rainplon    High   School  T.oaid. 

Plans  and  specifications  may  be  seen  at  tlic 
.nWe  of  the  undersigned  and  at  the  office  of  Mr. 
K  n  rringle  Secretary  of  the  Board,  Donmuo,, 
I'.atik  Chambers,  Brampton,  Ont. 

The  lowest  or  any  tender  not  necessarily  ac 
ccpted. 

WICKSOX  AND  GKKGG  Architects, 

150  Yonge  Street,  foionto. 
M.-,v    l!>tb.  I!t17.  21-21 


Tenders  Wanted  for 

Portland  Cement 

Parliament  Buildings,  Ottawa 

Sealed  tenders  will  be  received  by  the  under- 
signer)  unril  noon.  May  28th,  1917,  or  Portland 
Cement    required    in    the    reconstruction    of  the 

""""Z"  tenders  ^to  be  based  on  .33,000  barrels  ,  (in 
bags>  delivered  F.O.B.  Ottawa,  in  quantities 
as  mav  be  directed,  in  such  a  manner  as  to  make 
full  delivery  by  March  .Slst,  VilK  Each  barrel 
must  contain  3.50  pounds  and  satisfactorily  pass 
all  Government  tests  as  to  quality.  All  in  accord- 
ance with  specifications.  .   ,  , 

Each  tender  must  be  accompanied  by  an  ac- 
.epted  cheque  on  a  chartered  bank,  payable  to 
the  Mrnister  of  Public  Works,  for  a  sum  not 
less  than  five  per  cent.  (.5  I-<^->.  MfM"'""  ti^! 
the  tender,  which  will  be  forfeited  if  the  parties 
tendering  decline  to  enter  into  a  contract  when 
railed  upon  to  do  so.  If  the  tender  is  not  ac- 
,  et.ted  the  cheque  will  be  relumed.  If  the  ten- 
der i*  accepted  an  additional  cheque  for  a  sum 
.-inivalent  to  five  per  cent.  (r>  p.c.)  of  the  amount 
of  the  tender  must  be  deposited  before  the  con- 
tract is  signed.  The  total  security  will  be  for- 
feited if  the  contractor  fails  to  complete  the 
work  contracted  for. 

Payment  for  material  to  be  made  monthly. 

The  lowest  or  any  tender  not  necessarily  ac 

"^"^F^nvelopes  containing  tenders  must  be  markcrl 
•Tender'*  for  Portland  Cement"  and  addressed 
to  the  undersigned. 

If  there  should  be  any  reduction  in  the  price 
of  cement  before  the  complete  delivery  is  made 
such  reduction  to  accrue  to  the  benefit  of  the 
Government  on  balance  of  cement  to  be  delivered. 

TOIIN'  A.  PEAKSOX.  .Vrchitecl. 
T.  O.  MARCIIAXD,  Associate, 

<■■.•,■    r,'  I'lirliament  Bldgs., 

2\-2i  Ottawa,  Ont. 


CITY  OF  STRATFORD 

Tenders  for 
Incinerator  Chimney 


Scaled  lenders  will  be  received  by  '^'-•g'^'"'-^' 
l.D^t  onlv  up  to  noon  on  Monday,  June  11th,  1917, 
f.)r  fiirnisliinp  and  constructing  a  Radial  Brick  or 
(■.)ncrcle  CliiMnu  v  and  foundations  for  the  Keluse 
IncineratinK  Plant  on  St.  Patrick  Street,  Stratford. 

Tenders  must  be  addressed  to  the  City  Engi- 
neer, City  Hall,  and  be  plainly  marked  on  out- 
-ide  of  envelope  "Tender  for  Incinerator  Clnm- 
.icy  "  Specifications  and  forms  of  tender  may  be 
,,l,tained   from   the   office  of   the   City  Engineer. 

The  lowest  or  any  tender  not  necessarily 
accepted. 

A.  B.  MANSON, 
oj.oo  City  Engineer. 


For  Sale,  en  bloc 

Factory  equipped  to  turn  out  large  quantities  of 
Concrete  Sewer  Pipe,  Hollow  Blocks,  Bricks, 
Cornices,  Friezes,  Ornamental  Blocks,  Vases, 
Floor,  Roof,^  and  Ornamental  Tiles.  Wharf  equip- 
ped with  Electric  Crane  and  lights,  and  a  short 
tramway  with  branches  through  factory  and  yard. 
The  Plant  cost  .$70,000;  will  be  sold  cheap,  in- 
cluding large  stock  of  aggregates  and  colors. 

The  Plant  includes  two  patent  automatic  pipe 
machines,  one  for  pipe  15  in.  to  42  in.  in  diam- 
eter lengths  41  inches;  and  one  for  pipe  4  in. 
to  12  in.  in  diameter,  lengths  40  in.;  two  men  on 
each  machine  and  a  mixer  can  turn  out  100  to 
200  lengths  every  ten  hours,  according  to  the  sizes. 

Over  11,000  feet  well  matured  sewer  pipe  in 
stock,  dimensions  as  above,  will  be  sold  in  lots 
to  suit  purchasers. 

For   particulars   apply  to — 

S   C.  FOWLER,  Liquidator, 

No.  70  St.  Paul  Street, 
10  t  f  Quebec,  Que. 


To  Contractors 


Sealed  tenders,  marked  "Tenders  for  rraining 
School,"  addressed  to  the  undersigned,  will  be 
received  at  this  Department  until  Wednesday,  May 
30th.  for  building  a  Residence  for  Training 
School,  Experimental   Farm,  Monteith. 

Plans  and  specifications  can  be  seen  at  the 
Agricultural  Department's  Agency,  New  Liskeard, 
and  at  this  Department. 

Each  tender  must  be  accompanied  liy  an  ac- 
cepted bank  cheque,  payable  to  the  Honourable 
F  G  Macdiarmid,  Minister  of  Public  Works, 
Ontario,  for  Five  Per  Cent,  of  the  amount  of 
the  tender,  and  this  amount  will  be  forfeited  if 
the  person  or  persons  tendering  decline  to  enter 
into  a  contract  when  called  upon  to  do  so,  or 
fail  to  complete  the  work  contracted  for;  and 
tlie  bona  fide  signatures  and  addresses  of  two 
sureties,  or  the  name  of  a  guaranty  company  ap- 
proved by  the  Department,  willing  to  provide  a 
boml  for  the  due  fulfilment  of  the  contract,  must 
accompany   each  tender. 

The  Department  is  not  bound  to  accept  the 
lowest  or  any  tender. 

By  order. 

H.  F.  McXAUGHTEN, . 
Secretary.  T'ublic  Works  Department. 
Department   Public  Works,  Ontario, 
Toronto,  May  lOtli,  1917. 
Xewspapers    publishing    this    without  authority 
will  not  be  paid  for  it.  21-21 


Tenders  for 
Mechanical  Equipment  for 
Sewage  Pumping  Plant 


Order  No.  W.  D.  2227 


Sealed  tenders  will  be  received  addressed  to  the 
C.hairman  of  the  Board  of  Works,  City  Buildings 
St.  Catharines,  Out.,  up  to  12  o'clock  noon  of 
Tuesday,  June  5th,  1917,  for  : — 

1  (iasoUne  Engine,  10-12  II. P. 

2  Single-stage  Centrifugal    Pumps    wUh_  valves, 

pipes,   fittings  and  shafting. 
1  Electric  Motor  and  Automatic  Starter. 

General  plan  and  specifications  and  form  of 
tender  may  be  obtained  from  the  oftice  of  the 
City  Engineer,  St.  Catharines,  or  from  Mr.  P. 
Gillespie,  Engineering  Building.  University  of 
Toronto,  Toronto.  Envelopes  containing  tenders 
must  be  marked  as  to  contents. 

Tlic  lowest  or  any  tender  is  not  necessarily 
accepted. 

W.  P.  NEAR, 
■_>l.2l  City  Engineer. 


Tenders  for 

Steel  Stand  Pipe 


Sealed   tenders   addressed   to   the   Town  Clerk 
and   plainly   marked   "Tenders   for   Stand  Pipe, 
will  be  received  up  to  1  o'clock  noon,  of  Monday, 
May  28th,  1917,  for  the  supply  of  all  material 
and  erection  of  a — 

500,000  Gallon  Steel  Stand 
Pipe  for  the  Town  of  Sudbury 

Plans,  specifications  and  forms  of  tender  may 
be  obtained  at  the  oflSce  of  the  Superintendent, 
R.   H.  Martindale. 

Each  tender  must  be  accompanied  by  a  marked 
cheque,  payable  to  the  Town  Treasurer,  for  the 
amount  called  for  in  the  form  of  tender. 

The  lowest  or  any  tender  not  necessarily 
accepted. 

W.  J.  ROSS, 
Sudbury,  Out.,  Clerk  and  Treasurer. 

-     May  15th,  1017.  -1-21 


Additions  and  Altera- 
tions to  School 


Sealed  bulk  tenders  for  all  trades  except  Struc- 
tural Steel  work,  will  be  received  until  4  o  clock 
p.m..  June  1st,  1917.  for  proposed  .S-room  addi 
tions  and  alterations  to  Queen  Mary  School,  that 
ham,  Ont. 

Plans  and  specifications  may  be  seen  at  Ar- 
chitect's office.  No.  1  Victoria  Block,  Chatham, 
or  at  the  office  of  C.  E.  Beeston.  Secretary  to 
Board  of  Education,  County  Building,  Chatham. 

The  lowest  or  any  tender  not  necessarily 
accepted. 

Tenders  to  be  marked  "Tenders  for  Queen 
Mary  School,"  and  addressed  to  C.  E.  Beestov 
Secretary,  Board  of  Education,  Chatham,  Ont. 

.Ml  information  may  be  had  at  the  oflicc  of  tlif 
Aichitect.  John  Methven,  Victoria  Block,  Chat- 
ham, Ont. 

Xo  tender  will  be  considered  unless  accom- 
panied by  marked  cheque.  Work  must  be  com- 
pleted by  October  15th,  1917.  20-21 
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Immediate  Delivery     High  Level  Bridge 


25  Cycle  Motors  and  Generators 
guaranteed  in  First  Class  Condi- 
tion—Discarded when  our  120,- 
000  H.  P.,  60  cycle  plant  was 
put  in  operation. 

MOTORS 

No.  II. P.  Phase' Cycle  '  Volt  R.P.M.  Make 

1  75  .•{       25       400  500  Wcstg. 

1  30  .'{       25       400  750  Westg. 

1  25  •■;       25       440  750  Wagner 

1  10  .-{       25     ■  440  750  Wagner 

1  10  3       25       440  1500  Gen.  Elec. 
:i  C  :i       25       440  1500  C.  G.  E. 

2  5  -A  25  440  1500  C.  G.  E. 
1  2  3       25       440  1500  C.  G.  E. 

1  '/^  M       25       400  1500  Gen.  Elec. 

I  y,  3       25       440  1500  Gen.  Elec. 

GENERATORS 

\o   K  \'.A.  Pliasc  Cycle  Volt  R.P.M.  Make 

1  350         3       60      (iOO      514    Can.  Westg. 

2  375         3       25      440      245  Westg. 

1       450        3       25     440     300    Can.  Westg. 


TRANSFORMERS 

\r,.  K.V.A.  Phase  Cycle  \'nlts 


:•,      100  1 

2       10  1 

2       15  1 

15  1 

1         5  1 


25 


Make 

Cicn.  Elec. 
4  111  'JJii  no    C.  G.  E. 
440  '220  '110    C.  G.  E. 
440/220/110  Pittsburgli 
440/220/110  Packard 


ROTARY  CONVERTOR 

:;oo  JC.W.,  750  R.P.M.,  25  cycle.  2200  volt,  A.C., 
500  amp..  COO  volt,  D.C.,  complete  with  3- 
panel  switchboard. 

Full  particulars  may  be  obtained  by  applying  to 
Purchasing  Department,  Laurentride  Co.,  I^td.. 
Grand'Mere,  Que.  21-21 


Wanted 


Wanted  a  good  second-hand  shovel,  dipjicr,  ;/> 
to  1  yard.  Steam  operation  considered,  but  one 
suitable  for  hydro  electric  power  preferred.  Must 
he  guaranteed  first  class  condition.  Ontario 
Sewer  Pipe  Company,  Limited,  Mimico,  Ont. 

20-22 


FOR  SALE 


Myers  Bulldozer  Power  Pump,  No.  3G3,  pump- 
ing 7,200  gallons  per  hour.  As  good  as  new. 
Write  at  once.  Herold's  Farm,  Bcamsville,  On- 
tario,   Niagara    District.  21-23 


Trench  Excavator 


For  sale,  1  Parsons  Trench  Excavatoi;,  Model 
E,  two  years  old.  Further  particulars  on  ap- 
plication to  W.  H.  Thome  &  Co.,  Ltd.,  St. 
John,  N.i;,  19-  22 


FOR  SALE 


Cableway  Equipment 


1.  !•  X  12  Jenckes  Special  Cableway  Engine. 

2.  (!able  carriage  and  fall  block. 

•i.  Main  Cable  I'A  in.  x  700  ft.  with  turnluukk. 
4.  Tail  and  hoisting  rope  and  sheaves. 
.'.  Timber  towers  30  ft.  high. 

Used  for  a  short  time  only  and   in   first  das'- 
working    order.      May    be    e.siimincd    at    our  St. 
Catharines    Planl.      Tninu-dinU-    sliipmcnl,  subjcil 
_  to  prior  sale. 

The   Jenckes    Machine    Company,  Limited. 

21  22 


Sealed  tenders  for  the  construction  of  a  High- 
way Bridge  for  the  County  of  TLilton,  across  12- 
mile  crt-ck  on  1  hnidas  Sticol.  near  Tanslry,  will 
be  received  liy  Win,  I'.iiU.m,.  I/-.|..  (  .iuiiin  l  lerk, 
.Milton,  u]>  I'l  .'!  p. HI.  on  Monday.'  June  11th. 
Ahcrnative  tender;,  are  asked  for  cither  Steel  or 
(  iineiete  Super  Structure,  Concrete  Sub-Structure, 
eul   and   Idl  approaches. 

The  lowest  or  any  tender  will  not  necessarily 
be  accepted. 

For  plans,  etc.,  apply  to  the  engineers, 

BOWMAN  &  CONNOR, 

31  Queen  St.  W.,  Toronto. 
CIIAS.    KKAiniEAD,  Warden, 
•jl-21  .Milton,  I  )nl. 


Tenders 
Bridge  Abutments 


Sealed    ten<lers    will    be    received    up    to  li;.:;o 
o'clock.Monday,  June  11th,  1917,  for  the  under- 
mentioned four  works:  — 
Group  1. 

(.n)  Two  Reinforced  Concrete  Bridge  .  Abut- 
ments for  a  bridge  over  the  Frenchman 
River  at  Ravenscrag,  Sask. 

(b)  Two    Reinforced    Concrete    Bridge  Abut- 
ments for  a  bridge  over  the  Swift  Current 
Creek   near   Swift   Cm-rent,  Sask. 
Group  2. 

(a)  Two  Reinforced  Concrete  Bridge  Abut- 
ments for  a  bridge  over  the  Moose  Jaw 
Creek  near  Pasqua,  Sask. 

(b)  Two  Reinforced  Concrete  Bridge  Abutinents 
for  a  bridge  over  Antler  Creek  near  Carie- 
vale,  Sask. 

In  addition  to  the  above,  plans  are  being  pre- 
pared for  Two  Reinforced  C'oncrete  Arch  Bridges, 
one  over  the  Qu'Appelle  River  near  Fairy  Hill 
and  another  ov^r  the  Arm  River  near  C^raik. 

Tenderers  will  submit  prices  for  each  individual 
work  in  each  group.  The  contracts  will  be 
awarded   in  groups. 

Tenders  for  each  work  must  be  accompanied  by 
an  accepted  cheque  or  other  satisfactory  deposit 
for  the  amount  of  $250.00.  Deposits  of  unsuc- 
cessful tenderers  will  be  returned'  when  contracts 
are  awarded. 

The  right  to  reject  any  or  all  tenders  or  to 
waive  any  defects"  or  irregularities  therein  is  to 
be  at  the  discretion  of  the  Deputy  Minister  of 
Highways. 

Plans,  specifications,  forms  of  tender,  and  all 
information  may  be  obtained  on  application  to 
the  undersigned. 

The  unauthorized  insertion  of  this  advertisement 
will   not   be   paid  for. 

IL  S.  CARPEX  I  KK. 
Deputy  Minister  of  Highways. 

Kegina,  .Saskatchewan, 

May  V.nh,  1017.  21-22 


Investment  Wanted 


Ailvertiser  has  available  capital  for  extension 
of  some  industrial  manufacturing  business.  Only 
those  that  can  stand  the  closest  scrutiny  need 
apply.     P>ox  ,502,  Contract  Record.  Toronto,  Ont. 

1111 


POSITION  WANTED 


TECHNICAL  GRADUATE  uitli  very  best  of 
sleel  and  building  experience  would  like  to  secure 
agency  in  steel  or  building  line  for  Montreal. 
Box  550,  Contract  Record,  Montreal.  19-21 


41 


ENGINEER   capable   of   taking  charge  of  de- 
siginng  and   rustling    up    new    work,    open  for 
position  with   small  steel  and  iron  works.  Box 
(  ontract  Record,  11!)  Board  of  Trade,  Mont- 
real. 10-21 


CONSTRUCTION   ENGINEER,   C.   E.,  with 

practical  experience  in  Factories,  Grain  Elevators, 
Docks,  Concrete  and  Steel  Work,  open  for  a 
responsible  position.  Box  559,  Contract  Record, 
119  'Board  of  Trade,  Montreal.  19-21 


Business  Buildings  and  Indus- 
trial Plants 

(Continued  from  page  31)) 
Oshawa,  Ont. 

1''.  .S.  Mallory.  65  Adclairk-  E.,  'J'oronto, 
is  i)rcparin>;-  plans  f(ir  mill  anil  hrick 
warehouse.  * 

Petrolea,  Ont. 

The  i'etrolea  J''la-v  Mills  i)laii  .i;."..0(tl) 
storehouses.    Mana.i;er,  Mr.  Miles. 

St.  John,  N.B. 

Tenders  will  he  called  ahout  lune  1  for 
$35,000  addition  to  hotel  for  Powell, 
Spencer  &  River.  Architect,  h".  Neil 
Brodic,  42  Princess  St. 

Three  Rivers,  Que. 

).  N.  Gidin  &  Lie  will  erect  a  $4,000 
l)rick  and  frame  factory  extension.  The 
manager,  J.  N.  Gidin,  is  in  the  market 
for  40  barrels  of  cement,  a  quantity  of 
stone,  beams,  sheathing,  flooring-,  and 
540  square  yards  of  tile  roofing. 

Toronto,  Ont. 

F.  S.  Mallory,  05  .Adelaide  E.,  is  pre- 
r)aring-  plans  for  a  driving  shed  and  stor- 
age building  for  the  Lake  Simcoe  Ice 
Supply  Company,  Ltd.,  173  King  E. 

T-  L.  Playter,  1  Jackman  Ave.,  is 
erecting  a  $5,000  brick  addition  to  his 
.garage. 

Plans  drawn  for  $0,000  concrete  and 
brick  addition  to  boiler  house  for  the 
William  Davies  Company,  521  Front  St. 
East. 

Plans  ready  for  repairs,  costing  $9,000, 
to  factory  for  T.  H.  Adams,  17  Adelaide 
West. 

Messrs.  J.  D.  Young  &  Son,  8:i5. Col- 
lege St.,  want  sub-tenders  on  all  trades 
for  erection  of  a  bank  for  the  Canadian 
Bank  of  Commerce. 

Tenders  are  wanted  for  layin.g  3G0 
yards  of  concrete  in  connection  with  the 
erection  of  a  $7,000  sht)wroom  and  gar- 
age for  F.  T.  I'.urgess,  ;i6  Langley  Ave. 
The  Roclofson  Elevator  Company,  Gait, 
ha\c  the  elevator  contract. 

VermiHon.  Alta. 

The  British  Capital  .Supply  C(^ini)any 
are  considering  i)lans  for  buildings  for 
large  ranch.  Address,  Senator  Talbot, 
r^acombe. 

CON'CRACTS  AWARDED 
Berwick.  N.S. 

.1.  II.  flicks  &  Sons,  Church  St.. 
Bridgetown,  have  general  contract  for 
factory,  costing  from  $10,000  to  $13,000, 
lor  the  R.  J,  Graham  Company. 

Chambly  Canton,  Que. 

G.  15.  Mitchell,  10  Cathcart  St.,  Mont- 
real, has  the  .general  contract  for  $350,000 
factory  for  the  Canadian  Leatlierboarvl 
Company,  and  is  in  the  market  lor  40 
Ions  of  crushed  granite.  '4  in.  to  '/.  in. 

Montreal,  Que. 

Traversv,  Ltd..  I.",  Josephat  Lane,  have 
the  contract  for  mill  work  for  $.')00,00() 
theatre  to  be  erected  for  Loew's  Mont- 
real Theatres,  Ltd. 
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May  23,  1917 


1  II  I'roctor,  care  uf  cumpany,  :.'TS 
*  'tiiawa  St.,  has  K^'iu-ral  contract  for  al- 
tcratinns,  cosliiiK  $10,000,  to  coal  sIuhI  for 
I'ariiiiliar  Kobortson,  'JOtl  St.  Janus  ."^t. 

The  following:  contracts  lui\c  been 
awanleil  in  connection  with  the  erection 
of  a  warehouse  for  the  (Irealer  Montreal 
ant!  Investment  (."oni|)any,  II  I'lace 
tl  Amies:  I'UuuhinK  and  heating.  I-atou- 
relle  &  Co.,  (i  I  rai.u  St.  W.;  elevators, 
( )tis-l'"ensont  ^levator  ronipany,  litis  St. 
Tames  St.;  lowerator.  'The  l.oweralor 
l  ompany.  of  New  York. 

I.  (jilletz  &  Co.,  120(1  I  rUain  St.,  has 
vieneral  contract  for  $;");!.000  i)ictiire  tiiea- 
tre  for  J.  S.  Jacobs  antl  William  Bell,  Ja- 
cobs lUiildin.i;. 

Niagara  Falls,  Ont. 

()ickie  Construction  Conii)any,  J\yrie 
Hiiililin.ir.  I'oronto,  have  {general  contract 
for  $:i0,000.  stone  and  brick  bank  for  the 
Maiik  of  Commerce,  Kins  and  Jordan 
Streets.  Toronto. 

Oshawa.  Ont. 

Cieor.ue  L.  Lander,  Celina  St.,  has  the 
heatiii!.;-  and  C.  UeOuerre,  Agnes  St.,  the 
wirinK  contract  for  ,$1.'>,000  stone  and 
brick  liank  for  the  Dominion  Bank,  King 
and  ^'on,^^e,  Toronto. 

Ottawa.  Ont. 

X.  I'oirier  &  Son.  iy;i  Catlicart  Street, 
have  the  general  contract  for  $4,000  brick 
store  and  residence  for  A.  Gauthier,  Dal- 
housie  Street. 

The  Dominion  Bridge  Company,  Sparks 
St..  have  the  steel  contract  and  tenders 
will  be  called  shortly  foi  all  other  trades 
in  connection  with  alterations,  costing 
$rt.500,  to  store  for  Beament  &  John- 
stone, Sparks  and  O'Connor  Sts.  Archi- 
tect. \V.  E.  XofTke,  Central  Chambers. 

Peace  River.  Alta. 

I.  L.  Cuthbertson  has  general  contract 
for  $10,000  .wholesale  warehouse  for  the 
Imperial  Oil  Company. 

Ouebec,  Que. 

\'.  (  Mte.  l'i.>  Second  Avenue',  Limoilou, 
lias  the  carpentry  and  E.  Falardeau,  308 
Queen  St..  the  roofing  contract  for 
.<  10,000  electric  and  machine  shop  for 
Louis  Lavoie.  134  Queen  St.,  who  will 
carry  out  the  plumbing,  heating,  paint- 
ing", and  electrical  work  by  day  labor  and 
buy  gasoline  tank  and  materials. 

The  following  contracts  have  l)een 
awarded  in  connection  with  the  erection 
of  a  $27-5.000  reinforced  concrete  grain 
storage  building  for  the  Quebec  Harlior 
Commissioners:  Electrical  work,  Cana- 
dian Comstock  Company.  Ltd.,  10  Catli- 
cart -St..  Montreal;  spouting.  Metal  Shin- 
gle and  Siding  Company,  Ltd.,  91]^  De- 
lorimer  St.,  Montreal;  rubber  belting, 
Canadian  Rubber  Company,  Ltd.,  9.j0 
Xotre  Dame  St.  E.;  machinery,  Skillen 
&  Richards,  Chicago,  111.  % 

M.  Cauchon,  309  Richardson  St..  has 
the  masonry  contract  for  theatre  for  Ar- 
thur Drapeau.  34.5  Queen  St.  Tenders 
will  be  called  later^for  all  other  trades. 

L.  J.  Conway,  care  of  owner,  has  gen- 
eral contract  for  $4,000  mill  warehouse 
for  the  Turner  Lumber  Company,  care  of 
architect,  A.  G.  X'osworthy,  58  Palace 
Hill,  Quebec  City. 

Shoal  Lake.  Man. 

William  A.  Findlav  lias  been  awarded 
the  general  contract  and  has  started  woi  k 
on  an  implement  warehouse  and  garage 
costing  $6,000,  for  John  H,  McLean. 

Sydney,  N.S. 

Michael  McEachren  has  general  con- 


tract tor  $l,,"i()0  I'r.inic  store  and  resilience 
for  i>.  A.  C.irniicliael,  Waterford. 

Toronto.  Ont. 

riie  Canada  l'i))e  and  Steel  Company. 
IM  Cluirch  St.,  have  awarded  the  general 
contract  for  the  erection  of  tluir  office 
and  warehouse  to  T.  J".  Till. 

The  following  contracts  have  laen 
awarded  in  connection  with  the  erection 
of  a  $00,000  warehouse  for  H.  Rotcnlnng, 
77  Si)adina  Hd.:  Excavating,  Aiigctd  Co- 
votti;  cari)enlry,  Cieorge  L.  Robinson,  107 
Armstrong  Ave.;  plumbing,  Sheppard  <.\: 
Abl)ott.  78  Harbord  St.;  heating,  W. 
Scliulkins,  933  College  St.;  elevator, 
TurnbuU  Elevator  Company,  12G  John 
St.;  steel  sash,  A.  B.  Ormsby  Coiiipanj', 
Abell  St. 

The  following  contracts  have  l)ecn 
awarded  in  connection  with  tiie  erection 
of  a  $50,000  storage  building  for  the 
Canadian  Aeroplanes,  Ltd.,  Dufferin  and 
Lappin  Ave.;  plumbing,  heating,  and  wir- 
ing, Bennet  &  Wright,  72  Queen  E.; 
steel,  McGregor  &  Mclntyre,  n;i9  Shaw 
St.;  painting,  F.  G.  Roberts  &  Co.,  Ltd., 
10G  Wells  St.;  glazing.  Hobbs  Manufac- 
turing Company,  379  King  W. ;  roofing 
and  waterproofing,  A.  Matthews,  Ltd,, 
356  Adelaide  W. 

Welland,  Ont. 

W.  J.  Flickcy,  91-93  Main  St.  E.,  has 
the  general  contract  and  the  Standard 
Steel  Construction  Company,  T'ort  Rob- 
inson, the  steel  contract  for  $40,000  elec- 
trode building  for  the  Electro  Metals, 
Ltd.,  Crowland  Township. 

W.  J.  Hickey.  91-93  Main  St.  E.,  has 
general  contract  for  $6,000  frame  barrel 
storeroom  for  the  Electro  Metals,  Ltd., 
Crowland  Townshi]). 

W.  T-  Hickey,  91-93  Main  St.  E.,  has 
general  contract  for  $12,000  hollow  tile 
and  lirick  office  for  the  Electro  Metals, 
Ltd.,  Crowland  Township. 

Williamsburg,  Ont. 

Anglins,  Ltd.,  65  Victoria  St.,  Mont- 
real, have  general  contract  for  $10,000 
l)ank  and  residence  for  Molsons  Bank, 
300  St.  Tames  St.,  Montreal.  The  archi- 
tect, P.  T.  Turner,  49  Beaver  Hall  Hill. 
Montreal,  wants  prices  on  hot  air  heating. 


Residences 

Dunnville.  Ont. 

Bulk  or  separate  tenders  received  hy 
the  owner,  J.  TT.  Sniitli,  druggis.t  or  the 
architect,  George  W.  Hall,  331  Colborne 
St..  Brantford.  until  May  36  for  all  trades 
except  steel  for  the  erection  of  a 
residence.  Plans  and  specifications  with 
owner  and  architect. 

Hamilton,  Ont. 

T.  M.  Honeyford,  24  Kensington  .Ave., 
will  receive  tenders  on  plumbing,  heat- 
ing, plastering,  painting  and  electrical 
work  for  his  $6,000  brick  residence. 

Plans  drawn  for  $4,000  brick  residence 
for  A.  Cope,  29  Albert  Street. 

I'lans  drawn  for  $3,000  lirick  residence 
for  John  Crawford.  451  King  St.  N., 
who  will  carry  out  the  masonry,  car- 
pentry and  roofing  and  let  all  other 
trades. 

.Stanley  Crawford,  451  King  St.  N.,  will 
erect  a  $3,000  brick  residence  and  will 
carry  out  the  masonry,  carpentry  and 
roofing  and  let  all  other  trades. 

London,  Ont. 

.\.  .'V.  Langford.  692  Colborne  .Street, 
wants  prices  on  all  sorts  of  material  for 
the  erection  of  a  $5,000  residence. 


Moncton.  N.B. 

T.  J.  A.  Bourcjue,  Steadman  St.,  plans 
three  frame  residences,  costing  $5,000. 

Montreal,  Que. 

J.  W.  Creed,  154  Marlowe  Ave.,  will 
erect  four  $5,000  l)rick  residences. 

New  Toronto,  Ont. 

Cieo.  IC.  Jordan,  335  Mount  Pleasant 
Road,  Toronto,  is  erecting  a  pair  of  brick 
residences  costing  $5,000. 

Pritcliard  &  Christie  are  erecting  four 
pair  of  brick  residences  costing  $20,000. 

Niagara  Falls,  Ont. 

W.  C.  Pretty,  751  Ferry  Street,  con- 
templates erection  of  residence  over  gar- 
age. Engineer,  J.  C.  Gardner,  10  Mor- 
rison St.  XT ^  is  preparing  plans. 

Oakville,  Ont. 

W.  T.  Sterling,  347  Spadina  Road,'  To- 
ronto, has  purchased  a  site  on  which  he 
plans  to  erect  a  residence. 

Ottawa,  Ont. 

Geo.  A.  Grain,  385  Clemow  Ave.,  will 
erect  apartments  costing  $30,000. 

Plans  and  specifications  with  the  own- 
er, Leon  Petregorsky,  351  Chapel  St.. 
who  will  carry  out  the  carpentry  and 
concrete  work  and  receive  tenders  until 
May  26  for  erection  of  a  $35,000  brick 
apartment  house. 

Port  Colborne,  Ont. 

Plans  and  specifications  are  with  the 
architect,  C.  M.  Borter,  Main  Street. 
Niagara  Falls,  who  is  receiving  tenders 
for  the  erection  of  a  $5,000  lirick  veneer 
residence  for  Miss  Milligan. 

Portneuf,  Que. 

Mr.  O.  Poliquin  plans  $3,500  residence 

Quebec,  Que, 

Alph.  Cote,  451  Colomb  St.,  is  erecting 
a  $3,000  frame  and  brick  residence. 

W.  Legare,  51  ^  St.  Laurent  St.,  \vill 
erect  an  $8,000  brick  residence  and  will 
sublet  brick  work  and  buy  materials  for 
all  other  'trades. 

Three  Rivers,  Que. 

.■\lbert  Dumolin,  Av.  Laviolette,  wants 
prices  for  electric  installation  tor  $6,000 
residence  wdiich  he  will  erect  on  De  la 
Cathedrale. 

Toronto,  Ont. 

Tenders  wanted  for  ijlumbing,  heating, 
wiring,  plastering,  and  painting  for  seven 
brick  residences,  costing  $10,000  for  B. 
Ivobinson,  491  Rushton  Rd.,  who  will 
carry  out  the  general  contract  and  bu)- 
brick  and  lumber. 

M.  Dennis,  738  Richmond  St.,  will 
erect  a  pair  of  brick  residences,  costing 
$4,000.  Owner  lets  all  trades  and  buys 
brick  and  lumber. 

Plans  drawn  for  addition  and  altera- 
tions, costing  $3,500.  to  residence  for  J. 
P.  Rogers,  IJ  Lamport  Ave. 

W.  H.  Peck,  413  Montrose  Ave.,  will 
erect  a  $4,200  brick  residence  and  will 
let  i)lunibing,  heating;  wiring,  and  plas- 
tering. 

L.  Battersliill,  ()25  Hillsdale  .\venne. 
will  erect  a  pair  of  brick  residences,  cost- 
ing $4,000,  and  will  buy  brick  and  lumber. 

W.  Bredin  Galbraith.  Bank  of  Hamil- 
ton Bldg.,  is  preparing  plans  and  tenders 
will  be  called  shortly  for  erection  of  $5,- 
000  brick  residence. 

Cox  &  Cummings,  46  King  W^.,  will 
erect  two  brick  residences  costing 
$6,000. 

J.  W.  Bulchart,  1  St.  Ives  Ave.,  will 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  ajl  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service.  ^ 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 

The  John  Inglis  Company^  Limited 

ENGINEERS  AND  BOILERMAKERS 

14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Representative :— J.  W.  ANDERSON.  7  Bank  Street  Chambert 
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iTfft  a  $;!,.'>00  Uriok  rcsiilciici-.  ()\\inr 
buys  material  and  K-ts  smaller  traiK^ 

S.  c;.  Smith.  '.»«  I'acitk-  Ave.  is  iri  i  tiuL; 
two  Wrick  residences  custin.n  $.'i.SO(i,  and 
will  let  smaller  trades 

\V.  ,1.  Turner,  '.til  MacKay  Ave.  will 
erect  a  pair  of  resiliences  costini;  $l.:.'i)0. 
and  will  let  smaller  trades. 

J.  Norris.  4  I'aluierston  Siiiiare,  is 
erecting  a  $.).000  stone  and  hrick  resi- 
dence at  :n  Blantyre  and  wants  lenders 
for  wiring,  plasterinc;  antl  painting.  .Ap- 
ply on  job  or  at  20  Alberta  .\ve. 

Cr.  W.  Lucas,  .")l  Harcourt  Ave.,  is 
erecting  two  pair  of  brick  residences 
costing  $10,000.  Owner  buy's  material 
and  lets  plumbing,  beating,  wiring  and 
l)lastering. 

C  II.  Tyler.  85  Cumberland  St.,  will 
erect  two  brick  residences  costing  $8,r)00, 
and  will  buy  material  and  let  plumbing, 
beating,  wiring,  painting  and  plastering. 

Tenders  wanted  for  all  trades  for  the 
erection  of  a  pair  of  brick  residences 
costing  $4,000.  for  .1.  O.  Young  &  Son. 
.s:r")  (."i>llcgc  Street. 

j.  l-Aving.  I(i3.>  Bloor  \\'..  will  erect  a 
$4.T.'i0  brick  residence  and  will  let  heat- 
ing, plumbing  and  painting. 

F.  H.  Miller,  29()  Lauder  Ave.,  plans 
three  $."j,000  brick  and  concrete  block 
residences. 

Tenders  arc  being  received  by  the  ar- 
chitect, W.  Brcdin  (ialbraith.  Bank  of 
Hamilton  Bldg.,  for  erection  of  $.-).000' 
brick  residence. 

L  S.  Case,  134  Grenadier  Road,  will 
erect  a  $4,200  brick  residence. 

Windsor,  Ont. 

II.  15.  fascadden.  S4  Langlois  .\venue, 
will  erect  a       ">00  Ijrick  residence. 

CONTRACTS  AWARDED 

Barrie,  Ont. 

W.  I).  Minniken,  Elizabeth  Street,  has 
general  contract  for  .$4,500  brick  residence 
for  Wm.  McKinnon. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  six  $."5,000  i)rick  veneer  residences  for 
W.  C.  Thomjison.  I.j  Owen  St.:— Elec- 
trical work.  Barrie  Electric  Light  Co.; 
masonry,  Mr.  Cindry;  plumbing  and 
heating.  .\.  Longhurst.  Allandale;  plaster- 
ing. Tom  Thompson;  painting.  Mr.  Wil- 
liams. 

The  Ball  Planing  Mill  have  general 
contract  for  $3,500  frame  and  brick  resi- 
dence for  Mr.  Parish. 

Brockville,  Ont. 

H.    L.   \V'right   has   the   heating,  and 
John  Manders.  Smith's  Falls,  the  plaster-, 
ing  contract  for  $4,000  frame  residence 
for  A.  E.  Parker. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  .$4,800  residence  for  E.  J.  Kelly, 
King  Street: — Masonry,  Alex.  Anderson; 
carpentry  and  roofing,  Ed.  Howison; 
plumbing,  H.  S.  Brown,  15  King  St.  E. ; 
painting,  E.  Winford,  181  Park  Street. 

The  following  contracts  have  been 
awarded  in»  connection  with  the  erection 
of  a  $4,000  residence  for  R.  Stevenson 
and  Dr.  H.  A.  Clark.  Broad  St.:  Mason- 
ry, steel,  carpentry,  roofing,  painting, 
plastering,  and  electrical  work.  T.  J. 
Davison,  Crawford  St.;  plumbing,  H.  S. 
Brown.  15  King  St.  E.;  heating,  George 
Ross  &  Co. 

T.  J.  Davison,  Crawford  St.,  has  ma- 
^f^inry.  steel,  carpentry,  roofing,  painting. 


pl.i^UTin.L:,  :in(l  i-Kii rical  \\(irk.  and  II.  .S. 
Ilinwn,  1  ."i  King  .Si.   I'',,,  li.as  Ihc  plunih- 
and  heating  contvacl  fur  $4. .')()()  hrick 
iluph'.\  residences  for  W.  .S.  ISi-dvn'ii. 

Halifax,  N.S. 

(I.  .\.  (.'ox.  (.'lu'rr\-  .Street,  has  general 
contract  for  $4,500  frame  residence  for 
David  Kaplan,  li)5  Barrington  Street. 

Dunlop  &  C  o.,  101)  Oxford  Street,  have 
general  contract  for  $3,500  frame  resi- 
dence for  Douglas  W.  Tyrer,  34  Kaye  St. 

Walter  F.  Lownde,  81  Cobourg  Rd., 
has  general  contract  for  $4,000  addition 
to  residence  for  Mrs.'  M.  Buckley,  309 
South  Park  Street. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $(),500  frame  residence  for  the  East- 
ern Investment  Corporation,  Cragg 
IMdg.,  who  will  carry  out  the  masonry, 
steel,  carpentry,  roofing,  plastering  and 
painting: — Electrical  work,  Wm.  Spruin, 
cor.  Cornwall  &  Gottingen;  plumbing, 
William  S.  Craig,  Upper  Water  Street; 
heating,  Longard's  Ltd.,  HolUs  Etreet. 

Hamilton,  Ont. 

H.  Hahnan,  389  York  St.,  has  the  ma- 
sonry and  steel  contract  for  $4,000  brick 
residence  for  W.  .J.  Leiiiii.  4:i  Erie  Aw.. 
who  will  carry  out  the  cariienlry.  ronlln.L;. 
l^ainting,  and  electrical  work  and  let  all 
other  trades. 

The  Pease  Fonudry  Company.  I,td.,41- 
45  King  William  .St..  lia\e  the  lieatin.g 
and  Hill  Brother.s,  iiOT  Emerahl  N',.  the 
lilasterin.g  contract  for  $8,000  brick  resi- 
dence for  Dr.  Stewart,  Burlington  Beach. 

(iihson  Bros.,  172  Rosslyn  Ave.,  have 
the  painting  and  Buchanan  &  McBeth, 
314  King  St.  E.,  the  electrical  work  for 
$4,000  brick  residence  for  T.  R.  Haw- 
kins, 111  Leinster  Ave. 

F.  D.  Barnes,  58  Fairholt  Rd..  has 
general  contract  for  $3,000  brick  residence 
for  H.  Lutz,  315  Cumberland  Ove..  and 
will  let  the  plumbing,  heating,  plastering, 
painting  and  electrical  work. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $4,000  brick  residence  for  F.  D. 
Barnes.  58  Fairholt  Road  S.,  who  will 
carry  out  the  carpentry,  painting  and 
roofing: — Masonry  and  steel,  Isbister 
Bros..  142  Emerald  S.;  plumbing.  H.  Mor- 
rison. 136  Burton  St.;  heating,  H.  Dow. 
15  Bay  St.  N.;  plastering.  Hill  Bros..  307 
Emerald  N.  Owner  will  let  electrical 
work. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $4,000  brick  residence  for  J.  Figert. 
:;2  Fairholt  Ave.  N.,  who  will  carry  out 
the  painting: — General  contract,  F.  D. 
Barnes,  58  Fairholt  Rd.  S.;  carpentry  and 
roofing,  General  Contractor;  masonry  and 
steel,  Isbister  Bro.s.,  143  Emerald  .S.; 
plumbmg,  H.  Morrison,  130  Burton  St.; 
heating,  H.  Dow,  15  Bay  St.  N.;  plaster- 
ing. Hill  Bros.,  307  Emerald  N.  Gen- 
eral contractor  will  let  electrical  work. 

J.  W.  B.  Ford.  135  Sanford  N.,  has  the 
carpentry  and  roofing  contracts  for  five 
$2,000  brick  residences  for  Wm.  Yates. 
34  Leeming  St.,  who  will  carry  out  the 
masonry. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  $4,000  brick  residence  for  E.  A.  Demp- 
ster, 178  St.  Clair  Ave.,  who  will  carry 
out  the  painting: — General  contract,  F.  D. 
Barnes,  58  Fairholt  Rd.  S.;  carpentry 
and  roofing.  General  Contractor;  mason- 
ry and  steel,  Isbister  Bros..  143  Emerald 
S.;  plumbing,  H,  Morrison,  ISfl  Burton 


St.;  heating,  H.  Dow,  15  Bay  St.  N.; 
plastering,  Hill  Bros.,  307  Emerald  N. 
General  contractor  will  let  electrical 
work. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $5,000  and  $4,000  brick  residence  for 
Sparks  &  McKay,  9  Fairholt  Rd.  S.,  who 
will  carry  out  the  carpentry  and  roofing: 
Masonry  and  steel,  C.  Kidd,  152  Burris 
St.;  electrical  work,  H.  Landers.  11  Mc- 
Nab  St.  S.;  heating,  H.  Dow,  15  Bay  St. 
N.;  plastering,  C.  Hartnup.  177  Rebecca; 
painting,  Gibson  Bros.,  173  Rosslyn. 
Owner  will  let  plumbing. 

Lambeth,  Ont. 

Mr.  Woodhull  has  general  contract  for 
$7,000  brick  residence  for  Geo.  Rout- 
ledge. 

London,  Ont. 

Tiitt  &  McRac.  Cheslev  Ave.,  have  gen- 
eral contract  for  $3,000  brick  residence 
fur  J.  F.  RlcCall,  35  Pegler  St. 

Harry  Hayman,  491  Ontario  St.,  has 
general  contract  for  $12,000  brick  resi- 
dence and  garage  for  W.  H.  McKewen, 
Wclland, 

Moncton,  N.B. 

Tilman  D.  LeBlanc,  Lakeburn  Street, 
has  the  general  contract  for  $4,000  frame 
residence  for  Dr.  E.  O.  Sleeves,  King  St. 

James  Blackwood  and  Eugene  Sleeves, 
Cameron,  have  awarded  the  contract  for 
the  erection  of  their  $4,000  residence  to 
Mitton  &  Sleeves. 

Archibald  McDougall,  13  Victoria  St.. 
has  general  contract  for  $5,000  frame  re- 
sidence for  John  Christie,  Steadman  St. 

Montreal,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $6,000  brick  residence  for  Lionel 
Rodrique,  401  St.  Emelie: — General  con- 
tract, Moise  Rodrique.  401  St.  Emelie; 
masonry.  John  Dominique.  189  Marcil 
Ave.;  carpentry,  Bourgon  Gagne  &  Cie. 
1882  Notre  Dame  W.;  plastering,  .\de-  ] 
lard  Leonard,  54  Pichette  St.  Party 
who  secures  roofing  contract  must  do 
plumbing,   heating  and   electrical  work. 

New  Toronto,  Ont. 

Mr.  M.  Mauley.  1058  College  St..  To- 
ronto, has  the  general  contract  for  the 
erection  of  25  hrick  residences  costing 
from  $2,500  to  $3,000  for  the  Home  Build- 
ers Co..  Ltd.,  care  of  the  Goodyear  Tire 
&  Rul:)ber  Co.,  152  Simcoe  St.,  Toronto. 

Ottawa.  Ont. 

].  D.  Sanderson.  McLeod  St..  has  roof- 
in.g  and  J.  Cameron.  Lewis  St.,  has  the 
Iieatin.g  contracts  for  three  brick  veneer 
residences,  costing  $4,000.  for  .\.  E. 
Thoms,  155  Sunnyside. 

Plymouth  Township,  Ont. 

\\'ilfrid  Byrns.  care  of  owner,  has  gen 
eral  contract  for  $3,000  brick  residence 
for  Robt.  Sparling.  Forest. 

Quebec,  Que. 

P.  Paradis.  236  D'.\iguillon  St..  has 
roofing,  plumbing,  heating,  and  electrical 
work  and  N.  Pelchat,  184  Bayard  Street, 
has  the  painting  contract  for  two  resi- 
dences, costing  $15,000  for  Chrys.  Tobin. 
182  Latourelle  St. 

Brousseau  &  Fr..  320  St.  Paul  St..  have 
the  roofing,  plumbing,  heating  and  elec- 
trical contract  for  $6,000  brick  residence 
for  Jos.  Lafond,  32  St.  Nazairc  St. 

P.  TardifT,  260  Napoleon  St..  has  the 
masonry  and  plastering  contracts  for 
$7,000  brick  residence  for  Lepage  ..S. 
Rioux.   89  Jeanne  D'.Xrc.  or  14  Eourl 
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Sewer  Pipe  and  Sewer  Block 

for  Storm  and  Sanitary  Sewers. 

EFFICIENCY  and  PERMANENCE 

are  best  secured  by  the  use  of 


Most  Easily  Tested   —   VITRIFIED  CLAY  —  No  Deception  Possible 


Left  cut  shows  "MIMICO"  Segment  Block  being  used  in  36  inch  sewer  in  a  20  foot  cut.    This  is  a  splendid  piece 
of  construction  and  is  now  nearing  completion  on  Lake  Shore  Road,  Mimico.    Right  cut  shows  a  small  section 
of  sewer  built  from  same  block  and  covered  with  only  six  inches  of  cinders. 


BUILT  FOR  STRENGTH  — AND  IT  HAS  STRENGTH 
Write  for  information  and  prices  to 

The  Ontario  Sewer  Pipe  Co.,  Ltd.,  Mimico,  Ont. 
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lu.niHK-.  wUtt  wil  iMiry  uiil  llu'  i-.n|Knlr\ 
ami  painting  suMit  rooliiiii.  pluiuli- 

xwn.  luatini;  ami  i-U-ctrical  work. 

St.  David.  Que. 

I.s.  I'll,  liajinon  lias  kciii""-''  contract 
lor  $4,000  resitU'iuc  for  I.s.  A.  Guay. 

Sydney.  N.S. 

John  .\l«>rlcy,  2>S'.»  Bcntiiick  St.,  lias 
j.:tiuTal  contract  for  .'f,''>.000  frame  rcsi- 
ilt-ncc  for  T.  H.  (.ook.  and  will  sublet 
l>luml>ing.  heating,  plasterin.u,  paintiii.u 
and  electrical  work. 

Zcalandia,  Sask. 

1,  r..  I'roiiin  lias  .iiciuial  coiiiraci  fur 
$:i.000  residence  and  haiti  i'^r  l<ilm  dar- 
vie. 

Power  Plants,  Electricity  and 
Telephones 

Alvinston,  Ont. 

Town  (.'oiincil  iilan  hydro  system, 
riiairnian.  Reeve  McCalliim. 

London,  Ont. 

Tenders  will  he  called  shortly  for  erec- 
tion of  two  sub-stations  for  the  Utilities 
Commission  costing  $3,000.  General 
manager,  E.  V.  Buchanan. 

Scarboro  Township,  Ont. 

The  Township  Council  have  made 
agreement  with  the  Hydro  Commission 
and  will  erect  a  $20,000  electric  power 
line  at  once.  Clerk.  W.  D.  Annis.  Scar- 
boro P.  O. 

Toronto,  Ont. 

The  Hydro  Power  Commission  of  On- 
tario. lOO  L'niversity  Ave.,  have  purchased 
a  site  on  which  they  plan  to  erect  hydro 
buildings. 

CONTRACTS  AWARDED 
Toronto.  Ont. 

.  W  itchall  &  Son,  l.'.O  St.  Helens  Ave., 
have  general  contract  for  $80,000  addition 
to  hydro  buildings  -for  the  Hydro  Power 
Commission  of  Ontario.  100  University 
Ave. 


Fires 

Almonte,  Ont. 

Residence  owned  by  E.  Symington, 
Ramsay,  near  Almr)nte.  Loss,  $3,000. 

Chippawa,  Ont. 

The  McKenzie  Block,  grocery  .>torc, 
and  Royal  Bank.    Loss,  $10,000. 

East  Templeton,  Que. 

Lumt)er  mill  owned  by  J.  .1.  McFadden 
&  Co.    Loss  $15,000. 


Hamilton,  Ont. 

I'actory  owned  li\ 
Tie  Company,  i.ollric 
$."),0})0. 

••Jlighlield"  Sciiool 
t'ollinson,  l!a\-  ."^l.  .S. 
rebuild  at  once. 


Si. 


aiiilaw    I. ale 
Loss  about 


owned  by  J.  II. 
Loss,  $12,001).  Will 


Montreal,  Que. 

I'actory  owned  by  the  Duchess  .Shoe 
(. 'omiiany,  Craig  and  J'eaudry  Streets. 
Loss  about  $80,000.  Likely  to  rebuild 
imiiu'di.'itelv.  New  machinery  will  be  rc- 
(|uired. 

Ottawa,  Ont. 

Store  owned  bv  Miss  Wade,  lOiJ/.  Ivi- 
deau  St.    Loss  on  building,  $:!,000. 

Quebec,  Que. 

Tlieatre,  etc.,  owned  by  Palais  Ro3-al, 
St.  Joseph  St.;  W.  H.  Haiiielins,  La  Vie 
(Jauthier  L'rere.     Loss,  $10,000. 

Toronto,  Ont. 

Factory  owned  by  Hooten  Chocolate 
Company,  Ltd.,  72  Duchess  .St.  Total 
loss  $7,000.  . 

Manufacturing  plant  owned  liy  the 
Cluff  Ammunition  Co.,  H.'j  Sterling  Jioad. 
Total  loss  $250,000. 

Windsor.  Ont. 

Store  owned  by  A.  Langlois,  \'ict(iria 
and  London.  Loss,  $4,000.  Repairs  to 
be  made  at  once. 

Three-storey  lirick  store  owned  by 
'  .Mice  Brothers.  .^2  Sandwich  VV.  Loss 
on  building,  $4,000.  Will  rebuild  at 
once. 

Woodstock.  N.S. 

Hotel,  etc.,  owned  by  the  Victoria  Ho- 
tel and  Massey-Harris  Building,  Carleton 
Street. 


Miscellaneous 

Chicoutimi,  Que. 

Lord  &  Burnham,  Dominion  Bank 
Bldg.,  Toronto,  have  general  contract 
for  $40,000  greenhouse  for  J.  K.  A.  Du- 
buc. 

Montreal,  Que. 

Messrs.  A.  F.  Byers,  Ltd..  340  l^niver- 
sity  St.,  are  in  the  market  for  .'jO.ooo  sq.^ 
ft.  of  ^'8-inch  tongue  and  groox'i.-  maple 
flooring.  No.  1  grade.  2  incli  to  2 '4  ins. 
in  width. 

Oshawa,  Ont. 

B.  J.  Gay  has  the  general  contract  for 
concrete  and  frame  barn  building  for 
Geo.  W.  McLaughlin. 


Sawyerville,  Que. 

The  Municipal  Council  contemplate 
purchase  of  fire  equipment  costing  $5,000. 
Address,  Secretary-treasurer. 

Stratford  Ont. 

.S|)ecil"ications  at  oltice  of  the  engineer. 
A.  B.  Manson,  who  will  receive  tenders 
until  noon,  June  11,  for  the  erection  of  a 
$4,000  brick  or  Concrete  chimney  and 
foundatimi  fur  tlie  refuse  incinerator 
idant  for  the  city. 

Three  Rivers,  Que. 

The  Three  Rivers  Casting  Co.,  cor. 
Hertel  and  Charlevoir  Streets,  are  now 
taking  prices  on  forging  equipment. 
Manager  and  engineer,  A.  B.  Charlton. 

Toronto,  Ont. 

The  British  Cattle  Supply  Company^ 
608  E.xcelsior  Life  Building,  Toronto, 
capital  $5,000,000.  Company  will  purchase 
a  site  shortly  for  abattoir  and  packing- 
plant. 

Street  Commissioner  Geor.ge  \\'ilson 
has  submitted  proposal  to  the  Board  of 
Control  for  $25,000  .garage. 

Tenders  close  May  31  for  supply  of 
desks,  chairs,  lumber  and  painting  ma- 
terials for  repairs  to  schools  for  the 
board  of  Education.  Secretary-treasurer, 
W.  C.  Wilkinson,  155  College  Street. 

CONTRACTS  AWARDED 

Kingsville,  Ont. 

Jas.  Countess,  Queen  St.,  has  general 
contract  for  stables  costing  $4,000  for  G 
McGregor,  90  Victoria  Ave.,  Windsor. 

London,  Ont. 

R.  G.  Wilson  &  Son,  195  College  Ave., 
have  general  contract  for  two  porches 
costing  $5,000  for  J.  G.  Ingram,  493 
Dufferin  Ave. 


For  Superior  Service 
MAIN  2609 

BONDS 

of  every  description 

INSURANCE 

Plate  Glass  and  Burglary 
THE 

Canadian  Surety  Co. 

26  Wellington  St.,  Ea*t 
TORONTO  ONT. 


ELEVATED 

STEEL  TANKS 

Hemispherical  and  Segmental  Bottoms 

Manufactured  in  Pittiburgh,  Pa. 
Erected  Anywhere 

We  have  special  designs  for  Municipal, 
Railway  and  Industrial  service 

Catalogue  No.  15  sent  upon  request. 

Pittsburgh-Des  Moines  Steel  Co. 

New  York  City,  42  Church  St. 

Pittsburgh,  Pa.,  945  Curry  Bldg 

Chicago,  III.— 1275  First  National  Hank  \iU\n. 

Dallas,  Texas,  Praetorian  Bldg. 

San  Francisco,  Cal.,  Rialto  Bldg. 

Havana,    Cuba — e,."i   Nova    .Scotia    Bank  Bldg. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines.  Iowa,  938  Tattle  Street. 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


If  you  need  a  Speedy  Concrete  Mixer 

and  one  to  do  your  work  right  and  save  vovi  a  w  hole  lot  of  nionev,  secure 
one  of  our   HEART   SHAPE  MIXERS, 

iKited  for  rapid  and  thorongli  mixing  of  Concrete. 
Built  of  steel,  not  ircjn,  and  to  a  high  standard  of 
efficienc}-.  Lasts  a 
life  time.  All  sizes 
and     styles,  and 
guaranteed. 

Made   in  Canada 
by  a 
Canadian  Firm 


OVER 
5.000 
IN  USE 


Famous  Heart 
Shape  Mixer 


Write  for 
Latest  Catalog 


Our  Concrete  Machinery 

is  of  llie  lat( 
comprises  tf 

Hoists 


is  of  llie  latest  type  made  in  Canada  and 
comprises  the  tollowing — 


all  sizes  and  styles  for  any 
class  of  work.  Mounted 
with  steam,  uas  or  electric 


power. 

Crushers,  Rolls,  Brick,  Block  and  Tile 
Machines,  Screens,  Dump  Cars,  Road 
Pavers,  Mixers,  Sewer  Pipe  Machinery, 
Pumps,  etc.  Contractors'  and  builders' 
full  Equipment,  etc. 


Double  Drum 
Electric  Hoist 


Write  for  our  Special  offers. 

WETTLAUFER  BROS.,  LIMITED,  178  Spadina  Ave.,  TORONTO,  ONT. 


James  Thomson,  President. 


J.  (j.  All\n.  Vice-President. 


Ja.mes  .-v.  'riioMSoN,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 
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One  Man 
Standing 

can — in  llu'  same  lime — 
surface  as  imich  concrete 
as  five  men  on  tlicir  kpees, 
and  do  it  hotter,  if  lie  uses 

ABRAM 
Long  Handled  Tools 

lluiidmls  of  tiiiisliers  who  use  Abiani  Tools  will  prove  this  to 
you.     The  .•secret  is  the  .Abiam  nouble  Action  Device. 

Write  today  for  our  catalog  describing  this  exclusive  feature  and 
showing  the  Ahrani  complete  line. 

ABRAM  CEMENT  TOOL  COMPANY 

WINDSOR,  ONT. 


46-48  Ouelette  Avenue 


WOODEN  PIPE 


W'wo  woniiH  wood  stave  pipe,  2  in.  to  24  in.  diameter.     (  on- 
liiiiions    wood    stave   I'ipe.    any    diameter  required. 

CANADIAN  PIPE  CO.,  LIMITED 


Established  1904 


New  Factory  Erected  1910 


F.'jiiipried  with  t'le  iiiosi  np-lo-date  macliinery.  Every 
machine  driven  Iiy  a  separate  electric  motor.  Satisfaction 
Gua  ranteed. 

Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto    Montreal  Limited        Winnipeg  Calgary 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
^  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisco 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 
Phone  or  write  us  for  quotations  when  you  are  In  the  market 

Office   M  4515-M  4516      Re«ldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 


1551  Granville  Street 


Vancouver,  B.C. 


May  23,  19 J  T 


THE  CONTRACT  RECORD 


49 


Ideal  Concrete  Machinery  Co.,  Ltd. 

Windsor,  Ont. 

Ma  kers  of  High-Grade  Concrete  Machinery 

includino- 


Xo.   5  Mixer  on  2-\vlieel  Truck, 
o   h.p.  Engine. 
Xote   looniv   luadins  iilatfon 


with 


the  "IDEAL"  Concrete 
Block  Machine,  Brick 
Machines,  Automatic 
Power  Tampers,  Orna- 
mental Molds,  Tile 
Molds.  Waterproofing, 
Colors,  etc. 

Write  for  Catalogues. 


THE  DOVETAILED  LATH 


A  nail  driven  through  a  board  and  CLINCHED  will  hold 
EVERLASTINGLY— it  can't  work  loose  or  fall  out. 

The  cerpent,  stucco  or  plaster  is  CLINCHED  in  the  dove- 
tailed lath  in 

STuccoboARD 

It's  there  to  stay.     It  can't  crack,  crumble  or  work  loose. 

The  lath  are  creosoted,  to  preserve  them  and  prevent  swell- 
ing, shrinking  or  warping;  they  are  imbedded  in  Asphalt  Mas- 
tic, which  is  moisture  and  vermin-proof,  on  a  background  of 
sized  fibre-board,  a  sound-deadener,  and  non-conductor  of  heat 
and  cold. 

The  MATERIALS  and  PRINCIPLES  combined  in  Bishopric 
Stucco  Board  are  as  old  as  the  building  art,  and  as  dependable 
as  ages  of  constant  use  can  make  them. 

Bishopric  Stucco  Board  has  no  metal  to  rust  and  give  way — 
it  saves  25  per  cent,  in  material  and  labor — and  is  the  one  back- 
ground for  stucco  and  plaster  that  ensures  a  PERFECT  and 
iPERMANENT  finish. 

Write  for  free  samples  of  Bishopric  Stucco  and  Wall  Boards 
and  Booklet  illustrating  homes  and  buildings  on  which  it  has 
been  used. 

BISHOPRIC  WALL  BOARD  CO.,  LTD. 

529J  Bank  Street,  OTTAWA,  ONT. 


National  Iron  Works 

LIMITED 

Head  Office,  Works  and  Docks-TORONTO 

CAST  IRON  PIPE 

Every  Size  for  Water,  Gas,  Culvert  or  Sewer, 
Carried  in  Stock  at 

MONTREAL  -  TORONTO  -    PORT  ARTHUR 

LAKE  OR  RAIL  SHIPMENTS 


Built  for  C.P.R.  Montreal 


CANADIAN 
CHICAGO  BRIDGE  &  IRON  CO. 

Limited 
BRIDGEBURG.  ONTARIO 
Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

S.4LES  Office.s:— 
Bridgeburg,  Ontario,  130  Janet  Street 

Chicago,   Illinois.  2014  Old  Colony  Bldg 
New  York,  N.  Y.,  30  Church  Street 

Shops:— Bridseburg,  Ont. 
Chicago,  111.  Greenville,  Pa. 


CONCRETE  MIXERS 

Four  Sizes.  From  50  yds.  to  200  yds.  capacity  per  day. 
Our  large  size  has  traction  drive. 

We  also  make  Towers  and  Tanks  for  Sprinkler  and 
other  purposes. 

Gas,  Gasoline  and  Oil  Engines,  Stationary  Mounted 
and  Traction. 

The  most  complete  line  on  the  market.  Hoists,  Com- 
bination pumping  and  water  supply  outfits  of  every 
description.    Steel  flag  poles,  etc. 


Send  for 
Catalogue 
if 

interested 


Our  50  Yard  Mixer 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford         Winnipeg        Regina  Calgary 


•«Galvaduct*'  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manutacturers  under  Canadiaa  .ind  U.  S.  Letkera  Pnteot 

Toronto       •  Canada 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 


I'hones.  OtTice  North 


I  664 
I  66,S 


Kvenintrs.  North  2107 


DAKE  CHAIN  HOISTS 


IJake  chain  and  wire  rope  hoists  have 
tiic  famous  Dakc  motor  directly  con- 
nected to  Standard  chain  block.  They 
can  be  equipped  with  hook  or  with  trol- 
ley to  run  on  single  or  two  I  beams. 
Luiirication  is  automatic.  All  parts 
strong  enough  to  carry  load  twice  rated 
cai>acity.    Send  for  catalogue. 

DAKE  ENGINE  CO. 

Grand  Haven  -  Mich.  U.S.A. 

CANADIAN  AGENTS 
Montreal  — Mussens.  Limited. 

Toronto  —  A.  R.  Williams  Machinery  Co.,  Limited. 


m 

r 

®  ©slices' 

y  o'li  "ill  £i 

r 

f 

MacLean  Reports  give  the  vital  facts  that  are  so 
necessary  if  you  would  secure  the  best  of  new  busi- 
ness— and  they  cost  but  a  few  cents  a  day.    They  are 
issued  daily  (card  system),  and  give  accurate  infor- 
mation on  Canadian  building  and  engineering  pro- 
jects, contemplated,  their  progress  and  details  of  the 
material  and  equipment  required.    Rates  and  samples 
on  request. 

A 

MacLEAN  DAILY  REPORTS,  Limited,  Toronto. 

Canada  Iron  Foundries,  Lunited 


CAST  IRON  PI  PE 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc.,  Castings 
of  all  kinds,  Moorinar  Bollards  for  both  Concrete  and  Wooden  Docks 


Ma)'  T'JIT 
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CONTRACTORS 
EVERYWHERE 

find  that  Brantford  Asphalt  Slates  are  the  most  durable 
and  satisfactory  roofing  material  in  existence  for  resi- 
dences, schools,  churches,  and  similar  buildings.  They  are 
uniform  in  size,  can  be  applied  by  inexperienced  workmen, 
and  make  a  smooth-lying,  distinctive-looking  roof. 

Brantford  Roofing 
and  Asphalt  Slates 

form  the  ideal  roofing  from  every  standpoint  of  low  cost, 
long  wear,  and  handsome  appearance.  The  base  is  long- 
fibered  felt  —  soaked  through  and  through  vnth  pure 
Asphalt — the  mineral  fluid  that  has  successfully  withstood 
the  ravages  of  time  and  wear. 

Write  for  free  samples,  descriptive  booklet,  and  prices. 

Brantford  Roofing  Co.,  Limited 

Head  Office  and  Factory-  BRANTFORD,  Canada 

Branches  -   9  Place  d' Vouville,  Montreal,  Que. 

124  Richmond  St.  West 
Toronto.  Ont. 


Brantford  Asphalt  Slates 
are  easy  to  apply. 


STEEL  BRIDGES 


Our  Steel  Bridge  Construction 
has  been  installed  in  all  parts  of 
the  Country.  Let  us  give  you 
quotation  on  a  first-class  product. 
Like  as  not  it  will  be  lower  than 
untried  workmanship.  We  are 
specialists  in  this  work. 


MacKinnon,  Holmes  &  Company,  Limited 


Sherbrooke,  Quebec 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT.  LIME.  AND  BRICK 
Cement    .Iclivercil  in  S  baircl  lots,  $li.4()  pci  lilil  ; 
willi  $-S0;  c^i  lots,  $1.S5  on  llic  track, 

with  pkgs.,  $'J.'J5. 

Lime  gtcy  50c,  wliiti-  (Kk-  pci  lnii  II, s..  lUlivcuil 
in  not  less  thai.  1500  lb.  lots.  At  tlie  wan- 
!k»iisc,  grey  -iric,  wliito  TiiiC, 

Brick  .\o.  1  ilry  prcsscil  it«l  hiick,  $-Jil;  Inill, 
S'Jll,  f.o.h.  the  jol> ;  No.  2,  JflS;  common  inl 
.stock  brick,  ?1C;  grey,  $15;  wire-cut  brick 
for  {oiindation  work,  .$12.50  on  tlie  cars,  <le- 
livcrcil  $14;  "Tapestry"  brick,  imported,  .?"J5 
to  (■:V>  ;  local  Rug,  .$2(1;  sand  limc  1)rick,  .$10,(1(1 
f.o.l".  car  at  King  Edward  Siding;  .$S.5()  f.o.b. 
car  or  wagon  at  plant.  Paving  brick,  local 
manufacturers  not  quoting  prices  at  present, 
imported  paving  squares,  delivered  at  job 
in  Toronto,  best  quality  $70,  second  quality 
third  quality  .$C0.  Sun  Tex  face  brick, 
?2.'{  per  M. ;  Denison  interlocking  hollow  tile, 
$70  per  M.    Lots  over  100,000,  $65. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 
Toronto  prices.  F.  O.  B.  Car:  . 

Crushed  stone— 2  in.,  $1.40;  1  in.,  $1.55;  H  in., 
$1.55;  rubble  stone,  in  car  lots,  $1.25  per  ton, 
f.o.b.  car. 

San-i — lor  cement  or  brick  woik.  yUc  per  ton, 
f.o.b.  Toronto. 

Gravel — I'it  rim,  00  cents  per  ton  f.o.l).  Toronto; 
screened,  $1.20  per  ton  f.o.b.  Toronto. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices,  delivered. 
Hemlock— 2  x  4  in.  to  2  x  12  in..  12  and  14  ft., 
$29;  10  and  16  ft..  $31;  18  ft.,  $32;  No.  1 
hemlock  decking,  1x4  in.,  $27;  1x5  in.. 
$30;  1  X  6  in.,  $32;  No.  2  hemlock  decking. 
$5  less  than  No.  1. 
Pine — 1  in.  x  4  in.  and  5  in..  $30;  1  in.  x  6  in.  to 

5  in..  $32;  1  in.  x  10  in.,  $35;  1  in.  x  12  in,, 
$36;  2  in  X  4  in.  to  2  in.  x  12  in.,  and  10  ft. 
to  16  ft.  long,  Norway  pine,  $35  to  $42 ;  Ji  x 

6  to  10  in.  pine  shelving,  $45  to  $48;  Vs  x  12 
in.  pine  shelving,  $50;  No.  1  pine  flooring, 
$42;  No.  1  spruce  flooring,  $35;  No.  1  pine 
V  or  beaded  sheeting,  $47;  No.  2  ditto,  $42; 
pine  trim,  4  in.  casing,  $2  per  100  ft. ;  5  in. 
ditto,  $2,50;  8  in.  pine  base,  $3.25;  4  in.  pine 
window  stool,  $2.75. 

Shingles— XXX  B.  C.  shingles,  $4.25;  N.  B.  ex- 
tras, $4.25;  N.  B.  clears,  $4;  No.  1  pine  lath, 
$6.50;  No.  2  pine  lath,  $6;  No.  1  spruce  lath, 
$5,50. 

Dimension  timber  (E,  C,  fir)— 10  x  14,  12  x  12, 
12  x  14,  14  X  14,  14  x  16,  $45;  10  x  16,  12  x 
16,  16  X  16,  14  X  18,  18  x  18,  20  x  20.  $46; 
12  X  18.  18  X  20.  $50 ;  10  x  18.  12  x  20.  14  x 
20,  16  X  20,  $51.  These  prices  apply  to  32  ft, 
lengths;  32  to  35  ft.,  $1  to  $2  per  thousand 
extra;  36  to  40  ft.,  $2  to  $3  per  thousand 
extra. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — $4,25  to  $6,00  base;  twisted 
and  deformed,  $4,60  base. 

Shapes — Over  35  lbs.  per  yd.,  $5.00  per  100  lbs. ; 
under  .35  lbs.  per  yd.,  $4.70  per  KJO  lbs. 

Piates — 12  ins.  and  under.  $6.00  per  100  lbs. ;  over 
12  ins.  and  under  30  ins..  $6.20  per  100  lbs.  ; 
.36  ins,  and  over.  $6,50  per  100  lbs.  Tank  and 
boiler  plates — %  in.  and  over  and  under  36 
ins..  $6.50;  .36  ins.  and  over.  $6.70.  Gauge 
plates— Nos.  10,  12,  14.  $6.40  to  $6.50  per  100 
lbs.  Black  American  bessemer  plates — 28 
gauge,  $6.50  to  $6.75  per  100  lbs. 

Flats — 7  in.  wide  and  under,  tS.OO  ptt  100  lbs. 


Extras — 1/lOc  per  lb.  extra  for  cutting  to  lenglli. 
for  plate  less  tlian  !4»  in.  thick,  for  angles 
less  tlian  5  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  IS,  20,  and  24  in. 
beams;  1/lOc  to  ^c  per  lb.  e.sUa  for  all 
Hetlileliem  sections. 

Galvanized  iron — i;S  j;au«i-'.  tn  ^V-Tfi 

Cast-iron    pipe — Standard    prices,    carload  lois, 
f.ii.li.  Toronto:  4-in.  $(;s  i.i  ."fCIl  net   luii  ; 

(i  in.   and   up  $05   lo  $C)(1,   with   i);!    cxtia  for 
gas  pipe.     Less  tlian  car  lots,  .$2  extra. 
SEWER  PITE 

Sewer  pipe — Toronto  prices  (wholesale),  with  dis- 
counts as  below,  f.o.b.  factory — 4  in.,  30c  pei 
ft.;  (1  in.,  45c;  8  in.,  70c:  !>  in.,  00  c ;  10  in., 
$1.05;  12  in.,  $1.;;!5;  15  in.,  $1.S0;  18  In., 
.'i!2-.'')0;  20  in.,  .$3;  22  in.,  .$4;  24  in.,  $4.50. 
Discounts — 4  in.  to  12  in.,  70  per  cent.;  15 
in.  to  18  in.,  67  per  cent.;  20  in.  to  24  in.,  C7 
per  cent 

Tile  wall  coping — 8  or  9  in.  wall,  50c  per  ft. ;  12 
in.  or  l.'i  in.  wall,  75c  per  ft ;  IS  in.  wall, 
.$1.50  per  ft. ;  carried  in  0,  12.  IS,  and  24  ni. 

lengths.     Discount  70  per  cent. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $15..30  per  100  lbs. 
Boiled  linseed  oil — in  bbls.,  $1.53  per  gal.  of  9  ll)s. 
Raw  linseed   oil — in  bbls.,  $1.50  per  gal. ;  red  lead, 
diy,  $15  per  100  lbs.;  putty  in  bulk,  .$4.75  per 
100  lbs.;   in   100-lb.   drums,  .$5..35;   putty  in 
25-lb.    tins,    $5,50   per    100   lbs, ;    steel  sash 
putty  in  25-lb,  tins,  $5,75  per  100  lbs.;  tur- 
pentine,  in   bbls.,   78c  per   Imp.   gal.,  based 
on  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement  —  $2.(jU    steam    car    load    lots,  including 

j^acks,  less  5  per  cent,  for  cash. 
Lime — llydrated.  $17  per  ton;  lump,  $10. 
Brick— No.  1  pressed,  $18;  No.  2  pressed,  $15; 

Manganese  rustic.  $20;  buff  rustic,  $20;  red 

rustic.   No.   1,  $15;   red  rustic.   No.  2,  $13; 

bufl  (smooth),  $21;  buff  (rough),  $20;  plastic 

$12. 2.-. 

Concrete  Brick— grey  $22.  red  $22,  buff  $23,  white 

$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 

Works,  .Mascouchc,  P.O. 

CONCRETE  SEWER  PIPE 
Straight   pipes    (per   foot)  ;    not   reinforced,   S  in. 

26c.;  9-in.  30c.  10-in.  34c;  12-in.  40c;  15-in. 

COc;  18-in.  74c.     Reinforced,  18-in.  90c;  21- 

in.  $1;  24-in.  $L20;  30-in.  $1.60;  36-in.  $2.40; 

42-in.  $3;  48-in.  $4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 
Crushed  Stone — 2  in.,  $1.40;  ^-in.  $1.65;  ^-^-in., 

$1.75  per  ton,  delivered. 
Sand — $1.10  per  ton,  car  load,  on  cars. 
Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles — 3  in.  x  3  in.  and  up,  $5.00.  1  in. 
X  1  in.  X  H  in.,  26c  extra;  ^  in.  x  ^  in. 
X   14   in.   BOc   extra.     Boiler  plates — %  in. 

thick  and  thicker,  $7. .50.  Circular  plates  — 
Flange  quality,  36  in.  dimension  and  over, 

$7.S3 ;  under  .30  in.  dimension.  $7.(30.  Beams 
and  channels — Under  35  lbs.,  per  yd..  $5,25; 
?,5  lbs,  per  yd,  and  over,  $5.00;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$7;  28  gauge,  .$6..50  per  100  sq.  feet,  subject 
to  change  witliout  notice.  Copper  bearing 
sheets— Keystone  black.  2S  U.  S.  t;auge,  $5.55 
per  100  llis.  nominal. 

SEWER  PIPE 
Straight  pipe  (per  foot) — 4  in.,  30c;  6  in.,  45c;  8 
in.  70c;  9  in.,  85c;  10  in..  $1.05:  12  in.,  $1.:!5; 
15  in.,  $1.80;  18  in.,  .$2..50:  20  in..  $3;  22  in.. 
.$4;  24  in.,  $4.50;  27  in.,  $6.50;  30  in.,  $7.20. 
Channel  pipe  (4  in.  to  .30  in.)  24c,  36c,  56c, 


72c,  84c,  $1.08,  $1.44,  $2.00,  $2.40,  $3.20, 
$3.60,  $5.20,  $5.75.  One-eighth  bends  (4 
in.  to  30  in.),  $1.20,  $1.80,  $2.80,  $3.60, 
.$4.20,  $5.40,  $7.20,  $10,  $12,  $16,  $18,  $26, 
$28;  1/4,  $1.20.  $1.80.  $3.15.  $4.05.  $4.75, 
$G.10,  $14.40,  $20,  $24,  $32.  $36.  $52,  .$57.00. 
Double  collar,  90c,  $1.35,  $2.10,  $2.55,  $3.15. 
.$4.05,  $5.40;  slant  1  foot  long  side  (4  in.  to 
15  in.),  90c,  $1.35,  $2.10,  $2.55,  $3.15,  $4.05. 
$5.40.  Single  branch  (G  in.  to  0  in.),  3  ft., 
$2.25,  $3.50,  $4.25;  2  and  2'/^  ft.  (4  in.  to  30 
in.),  $1.35,  $1.80.  $3.15,  .$3.85,  $4.75,  $0.10, 
$8.10,  $11.25,  $13.50,  $18,  $20.25,  $32.50.  $3(i. 
Single  squares  (4  in.  to  30  in.)  ditto.  Double 
branch  and  double  square  and  Y  pipe  (4  in.  to 
30  in.),  $1.80,  $2.70,  $4.00.  $6.30,  $7.35,  $10.80, 
$14.40.  $20,  $24,  $32,  $36.  $45.50.  $50.40. 
.Syphon,  cesspool,  and  buchan  trap  (4  in.  to 
15  in.),  $3,  $4,  $7,  $9,  $10.50,  $18.  Double 
syphon,  running  trap,  and  hand  hole  trap  (4 
in.  to  12  in.),  $3,  $4,  $7,  $9,  $10.50,  $18. 
These  prices  are  subject  to  a  discount  of  50 
per  cent,  for  less  than  car  load  lots  delivered, 
and  a  discoimt  of  from  61  to  66  per  cent,  for 
car  load  lots  f.o.b.  Montreal. 

SUNDRIES 

Hard  wall  plaster — $14  per  ton.  Plaster  of  Pans 
$2.80  per  bbl..  both  less  5  per  cent,  for  casn. 
Rope — Best  Manilla,  3154c  basis  per  pound; 
British  Manilla,  26!^c  basis;  sisal  rope,  24!^c 
basis;  lath  yarn,  24i'2C.  Boiled  linseed  oil — in 
barrels,  $1.35  per  gal.  of  9  lbs.  Raw  linseed 
oil — in  barrels,  $1.37 "/j  per  gal.  nominal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Delivered  in  5-bbl.   lots,  $2.60;   in  car 

load  lots,  $2.20.    Bags  10  cents  extra. 
Lime — Grey,  34  cents  per  bushel ;  white,  32  cents. 

Kelly  Island  lime  $2.10  per  200  lbs.  . 
Brick — No.    1   dry   pressed,   red   and   buff,  $35; 
common  red  stock,  $25;  common  grey  stock, 
$12 ;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  $2.50  per  yd.;  1-in.,  $2.75; 
H-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite— 1^^  and  2-in.,  $2.65;  M  in.  and 
1-in.,  $2.90;  ^-in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
f1.5  per   cent,   discoimt   for  cash") 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in..  $46; 
No.  3  red  pine.  4  in..  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $2S ;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac. 
fir  or  cedar)— 8  x  8.  8  x  10.  10  x  10.  10  x 
12.  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16. 
6  X  10,  6  X  12,  S  X  12,  $39;  10  x  16,  12  x  16, 
16  X  16,  14  X  IS,  16  x  IS,  IS  x  IS.  20  x  20. 
$40;  6  X  14,  S  X  14,  12  x  18,  18  x  20,  $42;  6 
X  16,  C  X  18,  6  X  20,  8  x  16,  8  x  18,  S  x  20. 
10  X  18.  10  X  20.  12  X  20,  14  x  20,  16  x  20, 
$43. 

.{Continued  on  page  54) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Wareheuce  Stock*  t 

SYDNEY,  N.  S. 
MONTREAL.  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sale*  Office*  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mill*  and  General 
Office*: 

SYDNEY.  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Proving  Gunite  Waterproof 


Visitors  to  the  Cement  Gun  booth  at  the  Chicago 
Cement  Show  expressed  great  interest  in  this  exhibit. 

One  bowl  was  made  of  ^-in.  "GUNITE"  with- 
out reinforcement  (and  was  broken  at  the  edge  to 
show  it's  structure).  The  other  was  Iniilt  up  with 
I'/i-in.  "GUNITE"  on  wire  mesh. 

Both  were  "shot"  by  Cement  Gun  on  I'^el).  9,  at  10 
a.m.  On  Feb.  13,  at  9  a.m.,  they  were  filled  with 
water. 

During  the  two  days  that  thev  stood  at  the 
Cement  Show  and  the  succeeding  two  weeks  at  our 
Chicago  Office— both  proved  WATERTIGHT. 

We  prepared  the  exhibit  simply  to  give  a  visible 
demonstration  of  the  waterproof  quality  of  "GUN- 
ITE." "GUNITE"  has  been  used  to  waterproof 
Twin  Peaks  Reservoir,  Elephant  Butte  Dam,  the 
giant  multiple-arch  Gem  Lake  Dam,  and  many  other 
important  reservoirs. 

Yet  that  is  only  uni'  phase  of  the  Cement  Gun's 
structural  work. 

The  Big  Book  tells  the  whole  story. 

Cement  Gun  Co.,  InCe 

Allentown,  Pa. 


A.  R.  Roberts, 

7'Z~  Traders  i5aiik  Ijldj 
TORONTO 


Taylor   Engineering  Co. 
t^rcdit  i'"(incicr  BIdg 
VANCOUVER,  B.C. 


A  REAL  TEST 
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Pine— 1  in.   cuinmon,  6  to  10  in.,  $105;   12  in., 

$I1U;  pine  tiim  4-in.  casing,  $3.7U  per  Kill 

(i.  5 14  in.  ditto,  $4.40;  S  in.  pine  base,  $(i ; 
10  in.,  $7;  4  in.  pine  window  stool,  $7.50: 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
-No.  1  1!.  C.  cedar  dimension,  $5.50;  hand 
sawn,  $7. 

STEEL  AiNU  IRON 

Steel — Kound  bars,  $3.35  per  100  lbs.  ;  square 
twisted,  $4  per  100  lbs. ;  channels  and  angles, 
$4.25;  l>ean\s,  $4;  plates,  $5  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
(.o.b.  Winnipeg,  $38  per  ton. 

SEWER  PIPE 
Sewer  Pipe —Wholesale  prices  f.o.b.  Winnipeg, 
per  it.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
16  cents;  6  in.,  18}4  cents;  8  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  IS  in.,  $1.00;  20  in.. 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Brand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 
Paints  and  Oils — White  lead,  ground  in  oil,  $11.50 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  OS 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  0.5 
cents  per  gal. ;  dry  red  lead,  $10.00  per  100 
lbs.;  putty  in  bulk,  $3.25  per  bbl.;  putty  in 
25-lb.  tins,  $3.75;  turpentine,  in  bbls.,  SO 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per   gal.,  $3.10. 


VANCOUVER  PRICES 

C  EMENT,  LIME,  AND  BRICK 
Cement  -Grey  Portland,  $2.45  per  bbl  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $32  per 
ton,  sacks  extra;  line  white,  $7.50  per  bbl.  of 
300  lbs.;  superfine,  white,  ,$9.50  per  bbl.; 
white  Portland  cement,  $2.45  per  bbl.  of  .350 
lbs.,  sacks  10c  extra,  f.o.b.  Voncouver. 
1  mie  .fl.r.ll  |UT  1)1)1.  f.D.I).  wan-liDUSL-  ,n  ilclivocd. 
Brick— Common  red  brick,  $11.50  to  $13.00  f.o.b. 
warehouse;  $10.50  to  $13.00  in  car  lots  f.o.b. 
Vancouver;  pressed  red  brick,  $30  f.o.b.  wharf 
V'ancouver ;  pressed  bulT  brick  $40  at  ware- 
house;  $33  in  car  lots;  tapestry  brick,  .$45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings ;  fire  brick,  $35  in  car  lots,  .$40  in  ware- 
house; fire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEL 
Sand — Brick  and  plaster  sand  $1.85  per  cu.  yd. 

f.o.b.  bunkers. 
Gravel — $2.00  per  yard  delivered. 
Piices  of  stone  are  still  open. 

LUMBER   (BUILDING  MATERIAL- 
Vancouver  prices  f.o.b.  mills: 

Timber  (B.  C.  fir — all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  X  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No'.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX  B.  C.  shingles. 
$2.10;   fir  lath,  $2. 


STEEL  AND  IRON" 
Vancouver  prices  f.o.b.  warehouse: 
Steel — (round  and  square  bars)  $3.25  base;  twist- 
ed and  deformed,  $3.25  base;  structural  sec- 

.  lul.^.      .J..ji)    lu  .>w. 

Galvanized  iron  and  corrugated  iron — Prices  un- 
settled. Owing  to  shortage  of  stock  and  un- 
certainty of  supplies,  quotations  will  only  be 
made  on  specific  inquiry. 

Steel  angles — $5  to  $6  per  100  lbs.,  depending  on 
size,    quantity  and  specifications. 

Steel  channels,  beams — $5.50  to  .$(>  per  100  lbs., 
depending  on  size,  quantity  and  specifications. 

Steel  plates — $U.OU  to  $7. 

-  SEWER  PIPE 
Sewer  pipe — Vancouver  prices  f.o.b.  warehouse: 
4-in.,  12"4c.  per  ft.;  6-in.,  21c  ft.;  Sin.,  30c 
ft.;  10-in.,  40c  ft.;  12-in.,  50c  ft.;  15-in., 
$1.05  ft.;  18-in.,  $1.25  ft;  20-in.,  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15.00  in  car  lots  f.o.b.  V'an- 
couver,  bags  extra. 
Hydrated  lime — $14.00  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 
Finishing  Plaster — $18.00  per  ton,  sacks  extra. 
Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,  Manilla,  full  coil,  16c  basis ;  2nd  grade. 

14j4c  basis;  sisal  rope,  12%c  basis. 
PAINTS  AND  OILS 
Mixed  Paint— Per  gal.  $2.95  to  $3.25. 
While  lead — Ground  in  oil.  $15.90  per  100  lbs. 
Boiled  linseed  oil — In  bbls.,  $1.40  per  gal.  of  9 

lbs. 

Raw  linseed  oil — In  bbls.,  $1.38  per  gal. ;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb. 
tins,  $4.85;   turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 
Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Lachine  Water  Workt 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 


Mai 


111! 


THE  CONTRACT  RECORD 


Mueller  Tapping  Machine 


NOW 


Before  the  opening  of  spring  activities,  examine  your  Tapping 
Machine. 


BE  SURE 


you  have  sufficient  Comb.  Drills,  Reamers  and  Taps,  Screw 
Plugs,  Gaskets,  Saddles,  etc.,  to  cover  your  season's  require- 
ments ;  that  all  parts  are  in  good  worfcing  order. 

Our  stock  of  Tools  and  Parts  is  kept  assorted 
as  well  as  conditions  permit  but  delay  in  plac- 
ing orders  may  cause  you  serious  inconvenience 


H.  Mueller  Mfg.  Co.,  Limited 

SARNIA  -  -  -  -  -  ONTARIO 


The  Right  Idea 

for  j^ettino-  maximum  capacity  out  of  your  passenger  and 
freight  elevators,  with  minimum  power,  less  expense  for  lubri- 
cant and  repairs,  and  no  more  dirty  shafts  or  accidents  to 
attendants,  is  to  install 

LYMAN  Elevator  Guide 
Lubricators 

"The  ONLY  Lubricators  that  Use  Grease" 

Then  the  guide-rails  will  always  ])c  luhricated  just  enough 
to  practically  eliminate  friction,  yet  never  enough  to  waste, 
smear,  or  catch  dust. 

The  Imperial  Lubricator  Ikis  no  wicks,  tin  reservoirs,  or 
delicate  working  parts.  It  is  simple  and  substantial,  and  will 
wear  almost  as  long  as  Ihc  elevator  itself. 

Write  for  Descriptive  Booklet  and  Prices  to 

Lyman  Tube  &  Supply  Co.,  Ltd. 


Type  "C" 


Montreal 


Toronto 


Winnipeg 


New  York 


5»; 
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Civil 

Electrical 
Mechanical 

Directory  of 

Engineers 

Contractors 

Special 

Interests 

Chipman  &  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

Willis  Chipman.       Geo.  II.  Power. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
—SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


H.  J.  Griswold. 

Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office   and  Laboratories. 
320  Lagauchetiere  St.  West,  Montreal. 

nRAXCH  OFFICES: 
■'4  Adelaide  Street  East,  Toronto. 
sm  Vn\cn\   Trust   T.uildint;,  Winnipeg 
CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL.  SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND  INSPECTION  OF  IRON 

AND  STEEL  PIPE,  ETC. 
LOCOMOTIVES,   CARS,   NEW  AND 

SECOND-HAND  EQUIPMENT 
Represented  at  New  York,  Pittsburgh  and 
Chicago;  Glasgow  and  London,  iLng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 

Head  Office  MONTREAL 

and  Main  Laboratorie.:    "IVTll  1 

Branch    Offices   and  Laboratories— 
TORONTO^  WINNIPEG.  EDMONTON, 
VANC0U<:ER   .nd   NEW  GLASOOW 


HADDIN  &  MILES 

LIMITED 

( Formerly  The  John  Gait  Engineering  Co,,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 

WINNIPEG     —  CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply;  Sewerage  and  Drainage;  Water 
Puritication:  Disposal  of  Sewage  and  Refuse ; 
Wafer  Power  Developments  and  Power  Plants. 
Riparts,  D3sign->,  Supervision  of  Construction 

New  Birk.  Bldg.  .  T*''"'"*"*, 

MONTREAL,  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

40  JARVIS  STREET,  TORONTO 


Kobert  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Charles  Warnock, 
Ja«.  W.  Moffat, 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories : 
McGiU  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 


T.  A.  Morrison  &  Co.,  ^^^^TeaI' 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Office  and  Works-63  Esplanade  E,  TORONTO 

Phones— Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

40  JARVIS  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


Milton   Hersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


Anglins  Limited 

Contracting  Engineers 

65  Victoria  St.  MONTREAL 


THOMSON  BROS. 

CONTRACTORS 

Establislied  1SS4. 
Masonry    and    all    kinds    of  lieinforced 
Concrete  Con.struction  Work  carried  out. 

Main  2453     413  Ryrie  BldR.,  Toronto. 
Park.  53S,  Park.  3302  Nights,  Sundays,  and 
Holidays. 


If  your  client  desires  to  erect  a 

RESIDENCE    or  FACTORY 
in   TORONTO    I   can   arrange   a  FIRST 
MORTGAGE     LOAN     from     $2,000  to 
$100,000. 

Walter  J.  Morris,  Branch  Manager 
London   &   Lancashire   Life  A«»'n. 
10  Adelaide  Street  East     -  TORONTO 


DARLING  BROTHERS  LIMITED 

ENGINEERS  &  MANUFACTURERS 

MONTREAL,  CANADA 

Brnnclics:  Agents: 
Toronto.  Winnipeg        H.ilifax.  Calgary.  Vancouver 

pumpTfor  any  service  .^te*m  appliances  Of  every  kind 
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The  Maritime  Bridge 

Company,  Limited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


I  Beams 


22—1"  at  8!^  lbs.— 50'  0" 
50—4"  at  O'A  lbs.— 50'  0" 
20—4"  at  lO'A  lbs.— 50'  0" 


Flange  Quality  Steel 
Circles 


Bars 


20—  S"  X  14"— 30'  0" 
20—1(1"  X  'A"~3()'  0" 
20—10"  X  5 '16"— 30'  0" 
10—11"  X  5/10"— 20'  0" 


Tees 


10—36"  X  H". 

T^JS"  X  Vf," 

l-^i"  X  7/16" 

5— 48"  X  7/lli" 

1—61"  X  7/16" 

1—  64"  X  7/16" 

2—  48"  X  'A" 


Channels 

61—12"  at  30  lbs.— 10'  1" 
70—15"  at  33  lbs.— 36'  W'A' 


10—1" 
19-1^" 

n—VA" 

7—2" 

10—  2K" 
4—3" 

11—  3'//' 
17—4" 
10-^" 

1-4'A" 

4—5" 

9—5" 


1" 
1!4" 
I'A" 
2" 
:  2// 
4" 
4" 
4" 
4" 
3  A" 
3" 
4" 


X  1/S"— 25' 
X  1/4"— 25' 
X  1/4"— 30' 
X  5/16'— 30' 
X  3/8"— 3)' 
X  3/8"— 50' 
X  3/8"— 50' 
X  3/S"— 50' 
X  1/2"— 50' 
X  7/16"— 40' 
X  1/2"— 50' 
X  1/2"— 50' 


Zees 


4—2 
1—2 
1-^ 


1—4 
1—4 
7—5 
1—5 
1—5 
1—5 
3—5 
1—5 


11/16  X  3  X 
11/16  X  3  X 
X  3  1/16  X 
X  3  1/S  X 
X  3  3/16  X 
X  3 1/16  X 
X  3 1/16  X 
X  3 1/16  X 
X  3  1/4  X 
X  3  1/4  X 
X  3  5/16  X 
X  3  5/16  X 
X  3  1/4  X 
x'3  1/4  X 


1/16 

1/8 

1/16 

1/16 

1/16 


1/16 
1/16 


3^8  —48'  0" 

3/8  —  8'  11" 

1/4  —25'  8" 

5/16—23'  10" 

3/8  —11'  5" 

1/2  -^0'  0" 

1/2  —41'  9" 

1/2  —11'  4" 

5/16—60'  0" 

5/16—15'  2" 

3'8  —50'  0" 

3/S  -^4'  7" 

1/2  —50'  0" 

1/2  —14'  8" 


Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


Trades  and  Labour  Branch 


Department  of 


Public  Works 


W.  A.  Riddell,  M.A.,  Ph.  D. 
Superintendent 


Findlay  G.  Macdiarmid, 
Miniiter  of  Public  Works 
and  Highways 

The  Trades  and   Labour   Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes: 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP,  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 


The  following  regulations  are  of  importance  to  Contractors  : 
BOILER  INSPECTION. 
D.  M.  Medcalf.  Chief  Inspector  of  Boilers. 

The  Sleam  Boiler  Act,  Chapter  252,  R.S.O.,  1914,  with  Amend 
nients.  Chapter  58 — 6,  George  V. 

STEAM  BOILERS. 

All  steam  boilers  constructed  for  use  in  Ontaiio  must  be  built  from 

designs  which  have  been  approved  and  allotted  a  registration 

number  by  the  Steam  Boiler  Branch. 
Used  boilers,  bought,  sold  or  exchanged,  and  unregistered  boilers 

brought  into  the  Province,  must  be  inspected  prior  to  being  put 

into  operation. 

Notice  of  repairs  to  steam  boilers,  stating  the  nature  and  extent  of 
same,  must  be  sent  to  the  Steam  Boiler  Branch,  and  should 
sucli  repairs  be  considered  extensive  by  the  Chief  Boiler  In- 
spector, the  boilers  will  require  to  be  inspected. 

In  eacli  and  every  case  the  inspections  must  be  made  by  Inspectois 
authorized  to  inspect  boilers  under  the  Steam  Boilers  Act,  who 
are  employed  only  by  the  Steam  Boiler  Branch  of  the  Depart- 
ment of  Public  Works.  Official  certificates,  with  the  maximum 
working  pressure  stated  thereon,  are  issued  to  the  owners  of 
the  boilers  so  inspected. 


Facilities  for  Service 

W  c  otter  \  uu  a  complete  line  of 
liiL;h-grade  electric  wires,  cables,  and 
accessories,  and  unexcelled  faciliticb 
for  rendering  prompt  service  at  rea- 
sonable prices. 

I     Standard  Underground  Cable 
Co.  of  Canada,  Limited 

Hamilton,  Ont. 

\     Montreal        -        Winnipeg         -  Seattle 


STRUCTURAL  STEEL 

and 

BRIDGE  BUILDERS 


Capacity  18,000  Tons. 

We  build  and  erect  all  kinds  of  Structural  Steel  Bridges, 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work.  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

McGregor  &  Mclntyre,  Limited 

1139  Shaw  St.  -  -  TORONTO,  CAN. 

Telephone  Hillcrest  1614—1615—1616. 


BITUNAMEL 

Unsurpaued  for  waterprooBng  foundadoni  and  prcveot- 
ing  ruit  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winnipeg 
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Wo^ks  at  Walkerville,  Ontario 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


IMITED 


IfftKtRRHffii 

VALVE- HYDRANT  MANUfACTURERS 

WALKERVILLE,  ONT. 


BOOKS 

for  Engineers 
and  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

British  &  Foicien  Building  Stones,  by  John  Watson.  Pub- 
lished in  1911  at  the  .University  Press,  Cambridge,  Eng- 
land.   483  pages.     Price  50  cents. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published  in  1915 
by  McGraw-Hill  Book  Company.  190  pages,  illustrated. 
Price  $2.00. 

Concrete  Construction  for  Rural  Communities,  by  Roy  A. 
Seaton.  Published  in  1916  by  the  McGraw-Hill  Book  Co. 
223  pages,  illustrated;  price  $2.00. 

Construction  of  Roads  &  Pavements,  by  T.  R.  Agg,  C.  E. 
Published  in  1916  by  McGraw-Hill  Book  Company.  432 
pages,  illustrated.     Price  $3.00. 

Dams  &  Weirs,  by  W.  G.  Bligh.  Published  in  1915  by  the 
American  Technical  Society.  206  pages,  illustrated.  Price 
$1.50. 

■  History    of    Bridge    Engineering,    by    Henry    Grattan  Tyrrell, 
C.E.     480  pages,  illustrated.     Price  $5.00. 

Hydraulics,  by  Ernest  H.  Sprague,  with  worked  examples  and 
89  illustrations.  Published  by  Scott,  Greenwood  &  Son 
in  1914.     Price  $1.00. 

Irrigation  Practice  and  Engineering  (Volume  One),  by  B.  A. 
Etcheverry.  Published  in  1915  by  McGraw-Hill  Book 
Company.     213  pages,  illustrated.     Price  $2.00. 

Irrigation  Practice  &  Engineering  (Vol.  2),  by  B.  A.  Etche- 
verry. Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.   364  pages,  illustrated.    Price  $3.50. 

Irrigation  Practice  &  Engineering,  Volume  3,  by  B.  A.  Etche- 
verry.   Published  in  1916  by  McGraw-Hill  Book  Company. 

438  pages,  illustrated.     Price  $4.00. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne.  Pub- 
lished in  1904  by  John  Wiley  &  Sons.  1,116  pages,  illus- 
trated.    Price  $1.50. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company  in 
1914.     143  pages,  illustrated.     Price  $1.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912  by 
Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Some  Considerations  Regarding  Cast  Iron  and  Steel  Pipes,  by 
John  Sharp.  Published  in  1914  by  Longmans,  Green  & 
Company.    142  pages,  illustrated.     Price  $1.50. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E.  Published 
by  Myron  C.  Clark  Publishing  Company  in  1913.  260 
pages,    illustrated.     Price  $2.00. 

Surveying  Manual — A  Manual  of  Field  and  Office  Methods  for 
Use  of  Students  in  Surveying,  by  \Yilliam  D.  Pence,  C.E., 
and  Milo  S.  Ketchum,  C.E.  Published  in  1915  by  McGraw- 
Hill  Book  Co.    388  pages,  illustrated.     Price  $2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Published  in 
1915  by  McG  raw-Hill  Book  Company.  265  pages,  illus- 
trated.    Price  $2.00. 

"I'ixf  of  Water  in  Irrigation,"  by  Samuel  Fortier.  Second  edi- 
tion. Published  by  McGraw-Hill  Book  Company,  1916.  o25 
pages,  illustrated.     Price  $2.00. 

Water  Power  Engineering,  by  Daniel  W.  Mead,  2nd  edition. 
The  Theory,  Investigation  and  Development  of  Water 
Powers.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.    843  pages,  illustrated.     Price  $5.00. 

Waterworks  Engineering.  A  Practical  Treatise  on  the  Con- 
struction of  Waterworks  for  the  use  of  Engineers  and 
Students  of  Engineering,  by  Fred.  C.  Uren,  M.  Inst.  C. 
E.  I.  Witli  numerous  plates  and  186  illustrations.  Pub- 
lished by  Castle  Litho  Limited,  Bristol,  England,  in  1914. 
268  pages.     Pwce  $3.00. 

Waterworks  Handbook,  by  Alfred  Douglas  Flinn,  Robert  Spurr 
Weston  and  Clinton  Lathrop  Bogert.  Published  in  1916  by 
McGraw-Hill  Book  Company.  824  pages,  illustrated.  Price 
$6.00. 

Contract  Record 

347  Adelaide  St.  West,  Toronto,  Ont. 


May  23,  1917 


THE  CONTRACT  RECORD 


Fig.  C21.    Mantel  Clock 

ARTISTIC  MERIT 

as  well  as  accuracy  in 
Time-keeping  is  embodied 
in  all  Pulsynetic  Electric 
Clocks.  No  matter  wheth- 
er they  are  to  he  fixed  m 
the  Residence,  Office,  Fac- 
tory, Warehouse,  or  Tower, 
we  have  the  corred  design 
at  the  right  price. 

One  mailer  transmitter  con- 
trols any  number  of  dials, 
irrespedive  of  size  or  posi- 
tion and  never  wants 
winding. 

Architeds,  Engineers  and 
all  interested  in  Corred 
Time  should  send  at  once 
for  our  Book  Five,  or  full 
particulars  and  prices  may 
be  obtained  from: — 


W.  Ashall 
442  Sherbourne  St. 
TORONTO 

Gent  &  Co.,  Ltd. 

Leicester,  Eng. 
Cables,  Lodestone 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiy^ 


Metal 
Protection 

In  any  kind  of  metal  con- 
struction the  element  of 
rust  is  such  a  destructive 
factor  that  the  best  protec- 
tion obtainable  is  unques- 
tionably the  cheapest. 

CARTER'S 

Dry  Red  Lead 

is  the  highest  standard  qual- 
ity and  affords  a  perfect 
sealing  coat  that  absolutely 
protects  all  kinds  of  metal 
from  rust  and  corrosion. 

We  make  Orange  Dry  Lead 
and  Litharge  also  Special 
Dry  Lead  and  Litharge  for 
Color,  Varnish  and  Rubber 
Makers.  Oxides  for  Stor- 
age Batteries  and  Pottery. 

All  products  are  wholly 
Canadian  made. 

Quotations  sent  upon  request. 

The  Carter  White  Lead  Co. 

of  Canada,  Limited 
91  Delorimier  Avenue 
Montreal 
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Where  DURABILITY  Counts 


use 


"DOMINION"  Wire  Rope 

and  our 

Blocks    Clips    Thimbles  Shackles 

The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL  TORONTO  WINNIPEG 


r" 


i 

Life" 

"Marion"  Shovels 


for  all  classes  of  work 


"Industrial  Works"  Locomotive, 
Coaling  and  Wrecking  Cranes 


"Andrews"  Drill  and  Tool  Steel 


"RANSOME" 
CONCRETE 
MIXERS 

Mix  your  cement  with  a 
machine  that  gives 

BETTER,  STRONGER 
Concrete 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 
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Wood  Stave  Pipe  and  Tanks 

Wire  Wound  and  Continuous  Wood  Stave  Pipe, 
Wooden  Tanks  and  Silos 

MADE   FROM   BRITISH   COLUMBIA  FIR 


46  in.  Diameter  Continuous  Wood  Stave  Pipe  Installed  by  us  for  the  Hydro-Electric  Power  Commission  of  Ontario 
Wood  Pipe  and  Tanks  made  in  all  sizes— for  Municipal,  Mining,  Irrigation  and  Power  Purposes 

Write  for  Illustrated  Literature  and  Prices 

PACIFIC  COAST  PIPE  CO.,  LIMITED 

Established  1903  1551  Granville  Street  VANCOUVER,  B.C. 
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A  CHANGE 

is  Badly  Needed 


a 


A  tri])  cither  motor  car  or  liorse- 
(Irawn  vehicle  tlirough  ahnost  any  sec- 
tion at  tills  time  of  year,  will  show  you 
the  terrible  road  handicap  that  adds  to 
the  Canadian  farmers'  burden. 

lC\  ery  rock  and  rut~  in  the  old-style 
road  is  a  menace — an  obstacle  to  pro- 
gress.   l''\erv  uneven  surface  in  it  re- 


presents waste  of  taxjjayers"  rt)ad 
money.  Every  bit  of  "rough-going"  in 
it  is  a  source  of  so  much  needless  wear- 
■  and-tear  upon  motor  cars  and  trucks 
and  vehicles  in  general. 

Consider  in  contrast  the  many  ad- 
vantages of 


Permanent  Highways  of 
Concrete 

They  are  the  modern,  permanent  pavements — and 
their  very  evident  superiority  is  bringing  them  into  uni- 
versal use.  No  projecting  rocks  in  this  kind  of  pavement 
to  damage  motor  cars — no  muddy  ruts  to  delay  traffic — 
and  no  dust. 

The  layman  is  more  vitally  interested  in  all  this 
than  he  yet  can  realize.  But  the  engineer  or  architect 
or  contractor  is  well  aware  of  the  importance  of  knowing- 
all  he  can  know  about  Concrete.  Will  you  not,  then,  per- 
mit us  to  send  you  our  latest  Road  Book?  A  postcard 
request  secures  it. 

CANADA   CEMENT   COMPANY,  LIMITED 

5  Herald  Building  MONTREAL 


CONCRETE      FOR  PERMANENCE 


y  f 


May  :'.<),  li)1T 


THE  CONTRACT  RECORD 


3 


Quick  Delivery  Service 

During  the  Spring  and  early  Summer  season,  stocks 
frequently  become  depleted  and  rush  Sortmg  Orders 
are  sent  to  manufacturers.  That  is  where  our  un- 
equalled facilities  for  a  quick  delivery  service  prove 
very  helpful  to  the  trade.  Our  twenty-eight  "service" 
branches  make  the  quickest  kind  of  service  possible. 
If  you  have  not  proved  that  fact,  put  us  to  the  test 
for  anything  you  need  in  rubber. 

For  Builders  and  Contractors  we  have 


Water  Hose       Steam  Hose       Air  Hose 
Hydraulic  Hose     Suction  Hose  Packing 
Conveyor  Belting         Motor  Belting 
Rubber  Boots  and  Coats 

Write  our  nearest  branch 


Canadian  Consolidated  Rubber  Co.,  Limited 

Head  Office :  Montreal,  p.  Q. 

Service  Branches  at  Halifax,  St.  John,  Moncton,  Quebec, 
Ottawa,  Toronto,  Hamilton,  Brantford,  London,  Kitchener, 
North  Bay,  Fort  William,  Winnipeg,  Brandon,  Regina,  Sas- 
katoon, Calgary,  Edmonton,  Vancouver,  Victoria. 
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"BEATTY" 

Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years*  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 


Work  of  this  kind  calls  for    ependability— "Beatty"  Hoists  furnish  it. 


H.E.  PLANT  1790  St.  James  Street,  Montreal,  Que. 

E.  LKONAHD  &  SONS   St.  John,  N.  B. 


-Agbnts- 


ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

KELLY-POWELL  LTD  McArthur  Bldg.  Winnipeg.  Mai>. 


London  Tile  Machines  and 

Sewer  Pipe  and  Tile  Moulds 

Fiq-.  240  illustrates  the  London  Cement  Drain  Tile  Machine,  w  hich  makes  all  sizes 
of  drain  tile  from  3  in.  to  12  in.  in  diameter. 

THERE  ARE  LARGE  PROFITS  in  the  manufacture  of  Cement  Drain  Tile. 
T!ie  demand  is  increasini,'-  daily.  Over  700  of  these  machines  now  in  use.  If  inter- 
ested ask  for  Catalog'  No.  2. 

"^^Hi  Fig\  25.1  illustrates  The  Lon- 
don Tile  and  Sewer  Pipe 
Moulds,  which  are  made  m 
all  sizes  from  4  in.  to  10  ft. 
in  diameter. 


Fig.  240-Drain  Tile  Machine 


■JJff^^     The  London  Sewer  Pipe  and  Tile 

Moulds 


ver  Pipe  Mould. 


Moulds 

are  used  by  Contractors  and  Muni- 
cipalities throughout  Canada. 

Send  for  Catalog  No.  2-B. 


London  Concrete  Machinery  Co.,  Ltd.,  Dept.  7,  London,  Ont. 

AGENCIES 

R.  R.  Power,  Halifax.  N.S.  Rene  Talbot,  Quebec,  Que.  The  General  Supply  Company  of  Canada,  Toronto,  Ont. 

The  Foss  &  Hill  Machinery  Company,  Montreal,  Que.  The  General  Supply  Company  of  Canada,  Winnipeg,  Man. 

The  General  Supply  Company  of  Canada,  Ottawa,  Ont.  The  B.  C.  Equipment  Company,  Vancouver,  B.C. 
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STALEY  POWER  TAMPER 

When  the  street  has  been  dug  up  for  sewers  or  conduits, 
the  Staley  Power  Tamper  will  make  it  good  as  new 


MUSSENS  LIMITED 


MONTREAL 

WINNIPEG 

VANCOUVER 


?UEBEC— Pruncau  &  Co. 
ORONTO  -H.  Turnbull  &  Co. 
COBALT   H.  L.  Usbornc 


Preserves  Roads^  Saves  Expense 

Fluxphalte  binds  and  hardens  the  surface  of  macadam  roads  makmg  them  smooth  and  durable  as 
asphalt  pavements.  It  prevents  the  surface  dusting  and  wearmg  down  to  the  rock.  It  makes  the 
road  w^ear  many  years  longer,  thereby  saving  great  expense  in  continuous  road  repairs. 

Send  for  new  illustrated  book.    Free  on  request. 


BOMD  OP  rmm 


CM  IMli  ©IL  €9  Immm 


Armco  Iron 


AMtRI  CAN 


Resists  Rust 


ARMCO    IRON   CORRUGATED  CULVERTS 


Made  in  Canada  by 

CANADA   INGOT   IRON  COMPANY,  LIMITED 


GUELPH 


WINNIPEG 


CALGARY 
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Air  Compressor! 

C«n.    IngersoU  Rand  Co.,  Ltd. 

Alum 

Dillons  Limited 

Aluminium 

Spielmann  Agencies  Kegd. 

Air  Hoist* 

Canadian  Ingersoll-Rand  Co. 
Northern  Crane  Works 

Architectural  Iron  Works 

Canada  Wire  Si  Iron  Goods  Co. 
McGregor  &  Mclntyre 

Architectural  Terra  Cotta 

Toronto  I'late  Glass  Imp'tg.  Co. 

Ash  Hoists 

Gillis  &  Geoghegan 

Asphalt 

Asphalt  &  Supply  Company 

Auto  Cranes 

Byers  Machine  Co.,  John  1-. 

Blast  Hole  DrUls 

Hopkins  &  Co.,  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 
Can.  IngersoU  Rand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  13.  F. 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  Sc  Henthorn 

McUougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boiler  Inspection 
Trades  and   Labor   Branch,  De- 
partment of  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 

Wettlaufer  Bros. 


Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 


Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 


Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


Casements 

Trussed  Concrete  Steel  Co. 

Cedar 

B,  C.  Limiber  Commissioner. 

Cement 

Alfred  Rogers,  Limited 
Britnell  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 

Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement  Gun 

Cement  Gun  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co. 
Paterson  Mfg.  Company 

Centrifugal  Pumps 

Boving  Hydraulic  &  Engineering 

Company 
Canadian  IngersoU  Rand  Co. 

Chemists 

Canadian  .  Inspection  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 

Armstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  &  Machine  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Wettlaufer  Bros. 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co, 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 

London  Concrete  Machinery  Co 
Mussens  Limited 
Wettlaufer  Bros. 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

Foundation  Company 

Gray  Construction  Co.,  John  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

Canadian    Mathews   Gravity  Cai- 
lid  Co. 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Pedlar   People  Limited 

Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 

Crushed  Stone  and  Granite 

Canada   Crushed   Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Hagersville   Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 

Crushers  (Stone  and  Rock) 
London  Concrete  Machinery  Co. 
Mussens  Limited 
Wettlaufer  Bros. 

Culverts 

Canada  Iron  Ingot  Company 
Pedlar  People 

Dam.p  Proof  Coating  • 
Paterson  Mfg.  Company 

Derricks  and  Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern   Crane  Works 

Douglas  Fir 

B.  C.  Lumber  Commissioner 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  IngersoU  Rand  Co. 
Hopkins  &  Company,  F.  H. 

Drill  Steel  Sharpeners 

Canadian  IngersoU  Rand  Co. 

Dump  Cars,  Wheels,  etc. 
Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 
Wettlaufer  Bros. 

Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 
Sturtevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Light  Systems 
Lister  &  Company,  R.  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 

Elevator  Doors 
Ormsby  Company,  A.  B. 

Elevators 

Northern  Crane  Works 
Turnbull   Elevator  Company 

Engines 

Canadian  Blower  and  Forge  Co. 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
Lister  &  Company,  R.  A. 
McDougall  Caledonian  Iron  Wks. 


Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Foundation  Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton.  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 
Heller  &  Brightly 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 

Excavating  &  Screening  Machinery 

Excavating  &  Screening  Machin- 
ery Company 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Ferro-Concrete  Chimneys 

Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Fire  Escape  Spirals 

Canadian    Mathews   l";ravitv  Car- 
rier C"o. 

Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  8) 
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Burlington  Steel 
Co.,  Ltd. 

Hamilton,  Canada 

STEEL  BARS 

For 

Concrete  Reinforcing 

Rounds,  Flats,  Plain  Squares, 
Twisted  Squares 

We   furnish   Rail  Carbon  Steel  Bars 

minimum  Elastic  Limit,  50,000  lbs.  per 
Square  Inch,  in  strict  accordance  with 
''American  Society  of  Testing  Materials," 

specification. 

Increased  Physical  Properties  of  our 
product  allow  use  of  less  Tonnage. 

Bars  bent  to  shape  for  Beams^ 
StirrupSy  Etc. 

Prompt  Shipment 
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Flooring  Materials 

ArmttronR  Cork  Company 

Pud  Economizers 

Sturttvant  Co.  of  Can.,  Ltd  ,  U.  F. 

Forges 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Gas  Engines 

C.oold.  Sliapley  &  Muir  Co. 
l.istcr  &  Company,  R.  A. 

Gasoline  Engines 

Boving  Hydraulic  &  Engineering 

Company 
Goold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Ontario  Wind  Engine  &  Pump 

Company 

Glata 

Luxfer  Prism  Company 

Toronto  Plate  Glass  Imp'tg  Co. 

Governors 

Boving  Hydraulic  &  Engineering 
Company 

Gravity  Carriers 

Canadian    Matliews   (iavity  Cai- 
rier  Co. 

Hammer  Drills 

Canadian  Ingersoll-Rand  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Heat  Insulating  Materials 

Armstrong  Cork  Company 


High  Pressure  Pipe  Lines 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Hoists,  Electric 

Northern  Crane  Works 

Hoisting  Apparatus 
Beatty  &  Sons,  M. 
Canadian  Ingersoll-Rand  Co. 
Cillis  &  Geoghegan 
Goold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Henthorn 
Mussens  Limited 
Northern  Crane  Works 
Wettlaufcr  Bios. 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
.  Dunlop  Tire  &  Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
Gartshore-Thompson    Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 

Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 


Interior  Finish  and  Doors 

Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 

Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 

Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Lubricators 

Lyman  Tube  &  Supply  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 


Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 

Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co. 


Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 


Paints  and  Varnishes 

Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  &  Wood) 
Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore  Thomson  Pipe  Co. 
National  Iron  Works 

Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


BYERS  AUTO-CRANES 

on  excavating  work.    Why  not  also  on  yours  ? 


Car  Unloading  or  Loading 
Material  Rehandling 

Pile-Driving  and  all  classes  of  Derrick  Work. 

Auto-Crane  is  Self-PropelHng, 
Two-Way  Traction — One 
Man  Control. 

Write  for  Bulletin  1007. 


F.  H.  Hopkins  Co. 


Sand  or  Gravel  Pit  Excavating 
Back  Filling 


MONTREAL 


TORONTO 


Canadian  Distributors 


STEAM-GASOLINE-ELECTRIC  POWER. 
We  are  also  manufacturers  of  Hoisting  Engines,  Derricks,  etc. 

THE  JOHN  F.  BYERS  MACHINE  COMPANY 


390  Sycamore  St. 


RAVENNA,  OHIO,  U.S.A. 
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We  use  these  words  advisedly— fully  understanding  tfieir 
definitions — and  realizing  the  obligation  we  plaoe  upon  our- 
selves by  their  continued  use  in  connection  with  our  products 
of  Iron  and  Steel,  and  our  attitude  to  the  people  we  serve. 

THE 


Pie  Iron, 

Steel  &  Iron  Bars, 
Horse  Shoes, 
Steel  and  Iron  Products. 


10 


THK  CONTRACT  RECORD 


May  30,  1917 


CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


Ro.id  Machinery 


Steel 

Burlington   Steel  Company 
Dominion  Iron  &  Wrecking  Co. 
Hopkins  &  Company,  F.  H. 
Steel  Company  of  Can.,  Ltd. 


Valves 

Canada  Iron  Foundries 
Gartshore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Dunlop  Tire  &  Rubber  Co. 


Pencils  (Lead) 

American  Lead  Pencil  Company 

Perforated  Metals 

Canada  Wire  S:  Iron  Goods  Co. 

Pile  Driving  Machinery 
Beaity  &  Sons.  M. 
Canadian  IngersoU  Rand  Co. 
Hopkins  &  Company,  F.  H. 
Marsh  lit  Henthorn,  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Plaster 

Britnell  &  Company 

Plug  Drillers 

Canadian  IngersoU  Rand  Co. 

Pneumatic  Machinery 

Canadian  IngersoU-Rand  Co. 


Power  Engines 

Boving  Hydraulic  &  Engineering 

Company 
Inglis  Company,  John 

Pumps  and  Pumping  Machinery 
American  Well  Works 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Canadian  Blower  and  Forge  Co. 
Canadian  IngersoU  Rand  Co. 
Cook,  A.  D. 
Darling  Bros. 

Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
McDougall  Caledonian  Iron  Wks. 
Ontario   Wind    Engine    &  Pump 

Company 
Waterous  Engine  Works  Co. 
Wettlaufer  Bros. 


Quarry  Machinery 

Canadian  IngersoU-Rand  Co. 
Hopkins  &  Company,  F.  H. 


Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co 
Dominion  Iron  &  Wrecking  Co. 
Gartshore,  John  J. 
HopHns  &  Company,   F.  H. 


f^einforcements,  Concrete  A  Steel 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 

riintpn  Wire  Cloth  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 


Refrigeration  Machinery 

Roving  Hydraulic  &  Engineering 
Company 


Road  Asphalt 

Asphalt  &  Supply  Company 


Hopkins  Si  Company,  F.  H. 
Waterous  Engine  Works  Co. 

Rolling   Steel  Doors 

Orinsliy  Company,  A.  B. 

Roofing  Material 

Hranlford  Roofing  Company 
Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 


Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Scrap  Iron 

Dominion   Iron  &  Wrecking  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 


Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartshdre  Thomson  Pipe  Co. 
Hamilton  &  Toronto  Sewer  Pipe 

Company 
Ideal  (Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National   Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 

Shingles 

B.  C.  Lumber  Commissioner 


Shovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Spruce 

B.  C.  Lumber  Commissioner 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Sheldons  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Steel  Bars 

Burlington  Steel  Company 
Hopkins  &  Company,  F.  H. 
Steel  Company  of  Canada,  Ltd. 

Steel  Pipe 

Can.  Chicago  Bridge  &  Iron  Wks. 

Steel  Plate  Construction 

Waterous  Engine  Works  Co. 

Steel  Sash 

Ormsby  Company,  A.  B. 

Stone 

Britnell  &  Company 
JIagersville  Contracting  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 


Structural  Iron  and  Steel 
Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoi  nes  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 
Iron  Works 


Surveyors'  Instruments 
Heller  &  Brightly 

Swinging  Gears 

Dake  Engine  Company 


Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  Iron  Co. 
Gould,  Shapley  &  Muir  Co. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
Mackinnon,  Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 


Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &  Geoghegan 

Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 
Wettlaufer  Bros. 


Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 


Tractors 

Lister  &  Company,  R.  A. 


Turnbuckles 

Canadian   Billings  &  Spencer 
Limited 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Tiffin  Wagon  Company. 

Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson  Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 

Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 

Welding  Apparatus 

Prest-O-Lite  Company,  Inc. 

Welding  and  Cutting  Plants 
Prest-O-Lite    Company,  Inc. 

Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford    Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 

Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  ft  Tank 

Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 


May  30,  1917 


THE  CONTRACT  RECORD 


11 


Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 


Town  and  City  Sewers 

ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of  sewer  material. 
Pipe  of  our  manufacture  have  been  used  in  practically  every  city  in  Canada.  Highly 
glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some  attractive 
prices.   We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

"Amco"  Segment  Sewers— From  30  to  108"  diameter 

Send  for  Illustrated  Book  on  "Building  Segment  Sewers" 

Standard  Clay  Products  Limited 

THREE  SKWKR  PIPE  FACTORIES  :    St.  Johns.  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO   FIRH  CLAY   FACTORY  AT  ST.   JOHNS,    P.  Q. 


Til  l".  CONTRACT  RKCORD 


May  ;iO,  I'Ji; 


SHARP 
WASHED 


SAND 


In  Bins — Princess  St.  Dock 


Quality  Guaranteed 


5„„„.d  .„d  CRUSHED  STONE  s;::'7 


Pea  (»ravel 


G.T.R.  and  C.P.R. 


CEMENT 

I  I'ape  Avenue  and  G.T.R. 

Yards  l-ansdowne  Ave.  and  Diindas  St. 

I  Lawton  Ave  and  G.T.R. 

'  Berkeley  St  and  Esplanade 

Rogers  Supply  Co.,  Limited 

28  King  St.  West,  TORONTO 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Linings 
Wall  CopinfiT 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF   CANADA,  LIMITED 

WALKERVILLE.  ONTARIO 

Branch  Offices  at 

Montreal      -      Toronto      -  Winnipeg 


Live  Agents  wanted  in  every  town  in  the  countiy. 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices : 


Transportation  Bldg.,  MONTREAL 


Quebec 


St.  John  N.B. 
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The  Glue  Book 


WHAT  IT  CONTAINS 

Chapter  1— Historical  Notes 
Chapter  2    Manufacture  of  Glue 
Chapter  3— Testing  and  Grading 
Chapter  A— Methods  in  the  Glue  Room 
Chapter  5 — Glue  Room  Equipment 
Chapter  6— Selection  of  Glue 


Contract  Record 

and  Engineering  Review 

347  Adelaide  St.  West,  Toronto 


Construct  Your 


SEWERS 


from 


Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 


Limited 


KEMPTVILLE 


ONTARIO 


"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price.  " 

N.  B.  The  adjoining  illustration  shows  a  line  of  42-in.  pipe 
In  a  trench  ready  for  filling. 


Bar  Cutter 


CUTS  ROUND, 
TWISTED  AND 
JOHNSON  BARS 
up  to  l^s  for  Re- 
inforced Concrete 
Work. 

Built  of  two  heavy 
"Armor  Plate"  steel 
plates,  securely  l)olted 
and  riveted. 


to  oast  iron 
m  a  c  h  i  n  e  t  vv  i  c  e  its 
weight. 

ImikI  out  ni^^)re  about 
uur  punches,  shears, 
forges,  and  drills  — • 
write  fur  catalog'  P/.S- 


Canadian  Blower  &  Forge  Co.,  Ltd. 

KITCHENER,  ONT. 

Montreal     Toronto     Winnipeg     Vancouver     St.  John 

lllilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^ 


To  Secure 
ECONOMY  and  DURABILITY 


in  !•      ON 'PR  ACT  RF.CORD 


Mav  30,  1917 


From  lO^'to  ISO^'above  Zero ! 

with  never  an  expansion  crack 


lO 


HERE  is  a  section  of  the  concrete  Mint  Canyon 
Road,  Los  Angeles  County,  California,  where 
temperature  conditions  are  extreme.  No  cracks 
can  result  from  expansion  and  contraction.  The 
engineer  used 


1 


EXPAr4sioiJ 
■J  OIPSTT 

Unlike  poured  joints  of  pitch  or  liquid  asphalt,  the  ELASTITE  JOINT 
is  tempered,  both  chemically  and  physically,  so  that  its  solid  asphalt  body 
cannot  melt  or  flow  away,  nor  can  it  lose  its  elasticity  and  become  brittle 
and  lifeless  in  cold  weather.  As  the  surface  materials  expand  the  Elastite 
Joints  absorb  the  pressure  and  prevent  buckling  and  crack- 
ing. When  the  surface  contracts  the  ELASTITE,  bonded 
to  the  concrete,  is  stretched  back  to  fill  the  crevices  with  a 
weather-proof  seal. 

ELASTITE  comes  from  the  factory  to  the  job  in 
strips  of  convenient  dimensions,  all  ready  to  install. 
It  insures  a  better  wearing  structure,  economy  in 
time,  labor  and  money.  It  keeps  all  the  work  ahead 
of  the  inspectors  and  leaves  no  spacing  strips  to  be 
removed — no  joints  to  pour. 

Samples,  Prices  and  Letters  from  Contractors, 
Engineers  and  Public  Officials  on  Request. 

Address  Elastite  Dept. 

The  Philip  Carey  Co.,  Toronto,  Ont. 

The  Wm.  Rutherford  &  Sons  Co.,  Limited,  Montreal,  Que. 
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Low  Dead  Load  in  Concrete  Bridge  Construction 

Hcaxiest  loads  can  show  no  deflection  in  bridj^'es  ^bnilt  with  I'edhirV 
Ferro-Dovetail  Cnrved  Plates.  Placed  between  l^eams,  they  offer  a 
resistance  far  exceeding"  any  possible  requirements,  thus  lighter, 
quicker  and  more  practical  bridge  construction  is  made  possible  at  a 
C(  msiderable  savin.g  in  labor  and  material  cost. 

are  made  of  28  and  22  gauge  steel  or  anti-corrosi\-e  <(S^^^>'and  formed  inti, 
a  series  of  ten  lateral  corrugations  dovetailed  in  shajje.  Covering  width  of 
l)lates  is  20  inches,  and  they  can  be  furnished  in  any  length  up  to  10  feet. 
Pedlar's  Ferro-Dovetail  Plates  afford  also  a  saving-  in  concrete,  as  only  a 
light  layer  of  concrete  is  required  to  obtain  the  necessary  strength  and 
stability.  On  this  the  paving-,  brick,  stone,  asphalt  or  other  finish  can  l)e 
applied,  after  which  the  underside  of  the  metal  is  ])lastered.  The  tapered 
sides  of  the  Dovetail  shaped  corrugations  make  an  infallible  clinch  for  the 
concrete  or  plaster. 

Write  at  once  for  coiujilcte  information  t(_)  nearest  Ijrancli.' 

THE  PEDLAR  PEOPLE,  LIMITED 

ESTABLISHED  1861 

Executive  Offices  and  Factories:  OSHAWA,  ONT. 

Branches:         MONTREAL         OTTAWA         TORONTO         LONDON         WINNIPEG  VANCOUVER 


Blair  Concrete  Pipe 


I 


I 


111  ^i^l 


We  use  only  the  finest 
grade  materials  in  all  our 
work.  Clean,  sharp  sand 
and  high-grade  cement. 
Gravel  sorted  and  crushed 
in  our  own  plant.  After 
thorough  mixing-,  the  con- 
crete is  power  tamped,  to 
ensure  great  density.  Pipe 
is  then  allowed  to  set  for 
72  hours  in  vaporizing 
chambers,  with  automatic 
sprinklers,  giving  the  pipe 
great  hardness.  We  make 
large  sizes  of  pipe  in  our 
portable  plant  at  the  place 
where  they  will  be  used. 
We  also  have  a  special 
feature  in  our  continuous 
reinforced  concrete  pipe. 

Write  to-day  for  further 
details  and  prices. 


B.  Blair  Company,  Limited 


WOODSTOCK 


ONTARIO 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


l)cinniiinii    l'.iiL;iiU'iTiiiL;   and  liispcc- 


licin  riimpaiiy   

I'cimmiiin  hdii  anil  Steel  C'()m|)aiiy.  (il 
l)iimmiiin   Irmi  anil  Wrecking  Co...  \'l 

1  )i  iniininii   I  'ai ii I   W'l irks   

Dnniiniiin  Sewer  Pipe  Company  ...  1:^ 
Uinniniini  Wire  Kiii)e  Company  ....  08 
llunliip   Tile  anil    Kulilier  Company 

l'lxea\'at ui.l;  and  Sereenin.L;  Maeliinery 
Coniiiany   

iMj.ster,  W.  1   5'.) 

Fonndation  C  ompany  

( iartshore,  J  ohn  J   57 

Cjartshorc-Thompson  )'i])eand  Foun- 
dry Company   49 

Gent  Company  

Cilli.s   &   (ieo.^hegan   .    ..  (il 

Goold,  Sliapley  &  Mnir  t'omjiany  .  .  .  '57 
Ciray  Con.struclion  Ci_i.,  Jolin  \'.  ... 


Morrison  &  Company,  T.  A   64 

Mueller  Manufacturing  Co.,  H  

Mussens  Limited   ;j 

National  Iron  Works   .5i 

Neptune  Meter  Company  

Noble,  Clarence  W   y.i 

Nortliern  Crane  Works   -54 

No\a  Scotia  Steel  and  Coal  Company 

(Jffice  Specially  I'ompany   (i:! 

Ormsby  Company,  A.  B  

Ontario  Sewer  Pipe  Companj'  .... 

Ontario  \\'ind  Engine  and  I'ump  Co.  •">i; 

• 

Pacific  Coast  Pipe  Company   1 

Paterson  Manufacturing  Company.,  .jl 

Pedlar  People     15 

Pittsburgb-DesMoines  Steel  Co   5a 

Pontifex,  Br>an    ()4 

Power  &  Stni  


Abrani  t  emenl    Tool  t.  onqianx    .  . 
\iucriean  I.eail  Pencil  Company 
Aiuencaii  \\  ell  Works  . 

Aiijtlins  Limited  

\rmstronn  L  ork  (.  ompaiiy  

Asbestos  Mainifactitring  Company.. 

Asphalt  and  Supply  Company 

.\ult  iS;  Wiborg  Comjiany  


liaines  vS;  Peckover  

Barber.  Frank   '>  I 

Barber  Asphalt  Paving  Company  ...  is 

Beatty  &  Sons,  Ltd.,  M   l 

Bishopric  Wall  Board  Co  

Black  Building  Supply  Company  ...  (il 

Blair  Compauy,  B   15 

Bovin.g    Hydraulic  and  Fngineering 

Couii)any   54 

Brantford  Rooting  (.  onipany    55 

Britncll  Company.  Limited   58 

Burlington  Steel  Company    7 

Hyer>  Machine  Company,  jobn  F. .  .  8, 

l  anada  Cement  Company   2 

Canada  Crushed  Stone  Corporation  II 

Canada  Ingot  Iron  Company   5 

l  anada  Iron  Foundries,  Ltd   58 

I'anada  \\  ire  and  Iron  Goods  Co.  .  .  52 

(.  anadian  Billings  &  Spencer   20 

(_  anadian  Blower  and  Forge  Co.  ...  i:! 
(  anadian  Chicago  Bridge  and  Iron 

l"<)mi)any   51 

Canadian   Consolidated   Rubber  Co.  3 

Canadian  Ingersoll-Rand  Company.  (i7 
Canadian    Inspection    and  Testing 

Laboratories   04 

(  anadian   Mathews   Gravity  Carrier 

Company    

Canadian  Office  School  b'urniture  (  o. 

( "anadian  Pipe  Company,  Ltd   50 

Canadian  Surety  Company    50 

Carey  Company,  Philij)   14 

Carter  White  Lead  

Cement  Gun  Company   

Chipman  &  Power   ()4 

Conduits  Company,  Limited    57 

Cook,  A.  D   54 

Crushed  Stone,  Limited   50 

iJake  Engine  Company    ."iS 

Darling  Brothers   04 

Dennis  Wire  and  Iron  Company  ...  52 

DesMoines  Bridge  and  Iron  Works  52 

Dillons  Limited   IS 

Dominion  Concrete  Company   13 


lladdin  &  Miles   04 

llainillon  &  Toronto  Sewer  Pipe  t'o.  ti) 

Hopkins  &  Co.,  F.  H   OS 

Hunt  &  Company,  Rol)ert  W   04 

ideal  (.'oncrete  Machinery  (^'ompany 

Inglis  Comjiany,  John   47 

.K'nckcs   Machine  (  onipany    53 

Kerr  Fngine' C  ompany,  Ltd   0(i 

Lea,  R.  S.  &  W.  S   04 

Lister.  R.  A  

London  Concrete  Maeliinery  Co.  ...  4 

London  &  Lancashire  Life  Ins.  Co.  04 
Lj  nian  Tube  and  .Supply  Company 

MacKinnon  Holmes  &  Co  

Manitoba  Bridge  Works  Company.. 

Maritime  Bridge  Works  Company..  05 

Marsh  &  Henthorn,  Ltd   49 

McAvity  &  Sons,  T  

McDougal!  Caledonian  Iron  Works 

Company   (i2 

-McGregor  &  Mclntyre   05 

MacLean  Daily  Reports    50 

Meaforil  Wheidbarrow  Coiiipany  .  .  . 

Miller  &  Co.,  George  M   (i4 

Milton  Hersey  Company   04 

Montgomery     Faultless    Hose  Reel 

Company   5 


Oil  mlaii  iS;  Rt)bertsi>ii   .jl 

Jveid  i.\:  Brown  Structural  Steel  and 

Iron   Works    (54 

J\iigcrs  &  Company,  F  

l\iigcis  Supply  Company   12 

.Sbeldons  Limited   5! 

.Spielmann  Agencies  Regd   52 

Standard  Clay  Products,  Ltd   11 

Standard  Underground  Cable  Com- 
pany of  Canada   ()5 

Stark  Rolling  Mill  Company   IS 

Steel  Company  tif  Canada,  Ltd   9 

Sturtevant  Co.  of  (_'anada.  Ltd.,  B.  F. 
Sun  Brick  Company  

Thompson  Brothers   (i4 

Tiffin  Wagon  Company  

Toch  Brothers   55 

Toronto  Plate  Glass  Importing  Co. 
Trades  and  Labor  Branch  Depart- 
ment of  Public  Works   05 

Trussed  Concrete  Steel  Company  ...  12 

'l'urn])nll  Elevator  Company  

\  aiici  mvcr  Wood  Pipe  and  Tank  Co.  5(> 

W  alcrons    l-jigiiic   Works   (.'o  20 

Wells  &  Ciray,  Limited   17 

Wetllaufer  Brothers   49 

Wynne- Roberts,   R.   0   04 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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Paper  Shell  Factory,  Peters  Cartridge  Co.,  Kings  Mills,  Ohio 

Our  Record  with  Peters  Cartridge  Co. 


Nov.  1915.  Paper  Shell  Factory  $195,000.00 

Jan.  1916.  Annealing  Bldg.    10,000.00 

Mar.  1916.  Power  Plant   150,000.00 

June  1916.  Imhoff  Tank   5,000.00 

Mar.  1917.  Packing  Case  Bldg   175,000.00 

Mar.  1917.  Shot  Tower   lOO.OOO.OO 

Total  value  of  Contracts  $635,000.00 

We  always  try  to  carry  on  each  contract  in  such  a  manner 
as  will  ensure  us  the  next  contract  which  the  owner  may 
have  to  let.   

WELLS  AND  GRAY,  Limited 

ENGINEERS  AND  CONTRACTORS 


Branch  Office  : 

Bank  of  Commerce  Bldg. 

Windsor,  Ont. 


Head  Office  : 

247  Confederatiou  Life  Bldg. 

Toronto,  Ont. 


llllllllli 
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Tenacity 

is  tlio  niDSt  iinpiirlant  ])rii|)(.Tty  of  a  liindinsj; 
material. 

The  asi)halt  imisl  din-  'ri'.XAC'lOl'Sl.Y 
tb  tlie  niiiu-ral  as'srci^atc  and  hold  tlic  pavc- 
nienl  tom-ther,  else  why  have  a  Ijindcr  at  all" 


ASPHALT 


is  created  and  Sl£ASO.\  l-.D  hv  Xalure.  It 
has  a  lastin--.  TEXACIOL'S  -rip. 

Thus  it  meets  only  ONE  stress,  that  of 
TRAFFIC  :  whereas  an  UNseasoned 
asphalt,  exposed  to  the  elements  for  the  first 
time  when  it  is  laid  on  a  street,  will  be 
destroyed  l)efore  it  has  a  CHANCE  to 
season. 

The  Barber  Asphalt  Paving  Co. 

PHILADELPHIA,  PA. 


ALUM 


Standard  Quality  for 
Filtration  Plants 

I )rinkin,L;'  water  for  city  use  demands  the 
en,niiieei''s  c instant,  careful  super\-ision.  Pub- 
lic Health  depends  on  proper  and  adequate  lil- 
tration  methods.  "Standard  Quality"  Alum 
(Sulphate  of  Alumina)  is  the  product  you  want 
to  be  certain  of  best  results. 

Prices,  tamplec  and  details  on  request 

Manufactured  by 

Harrison  Sons  &.  Co.,  Inic.  Philadelphia 


AGENTS 


DILLONS  LIMITED 

275  SL  Paul  St.  -  MONTREAL 


Ultimate  economy — that  is  the  primary  reason  for  the  extensive  use  of  Toncan     Metal  in 
building  construction,  car  construction  and  culverts. 

Consider  the  severe  corrosive  influences— smoke,  fumes,  soot,  cinder  and  moisture  surround- 
ing manufacturing  plants,  railroad  buildings,  railroad  cars  and  culverts. 

For  years  Toncan  Metal  Sheets  have  withstood  these  conditions  to  an  extent  hitherto  considered  im- 
possible in  an  iron  ore  product.  Toncan  Metal  has  conclusively  demonstrated  its  ability  to  resist 
corrosion. 

WRITE  FOR   "CORROSION— THE   CAUSE— THE   EFFECT— THE  REMEDY." 

THE  PEDLAR  PEOPLE  LIMITED,  Oshawa,  Ont.,  Canadian  Distributers 
THE  STARK  ROLLING  MILL  CO.,  Canton,  Ohio,  Mfrs.  of  Toncan  Metal 
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1860-1917 
57  years  in  business 


Buried  for  50  years 

Many,  many  thousands  of  feet  of  Hamilton 
Vitrified  Clay  Pipe  has  been  buried  under  the 
ground  for  50  years.  It  is  not  only  buried, 
but  during  all  this  long  time  it  has  had  a  most 
particular  and  severe  task  to  perform,  that  of 
carrying  destructive  sewage  to  its  outlet. 
This  could  only  be  possible  with 

Vitrified  Clay  Pipe 

"  It  has  no  substitute."  Every  engineer  or 
man  of  experience  knows  this  to  be  true.  Any 
other  type  of  conveyor  would  have  to  be  re- 
placed many  times  during  this  period. 

When  building  Sewers,  Drains  or  Culverts  why  not 
use  the  Best.     We  have  it  in  abundance. 


The  Hamilton  &  Toronto  Sewer  Pipe  Co-,  Ltd. 

HAMILTON  and  TORONTO 


Now  Ready — 

Bridges  and  Culverts 

Vol.  Ill  of  the  Serie* 

Reinforced  Concrete  Construction 


Sold  •eparately 


By  G.  A.  Hool,  Associate  Professor  of  Structural 
Engineering,  University  of  Wisconsin. 

This  is  the  first  treatise  on  practical  design  and  construction  of 
bridges  and  culverts.  It  completes  this  remarkable  series.  You  prob- 
ably know  something  about  these  books — 

How  they  came  out  without  the  advantage  of  a  widely  known  name 
as  author. 

How  the  leading  civil  engineering  papers  hailed  them  as  the  best 
on  the  subject. 

How  they  were  at  once  recognized  as  the  most  useful  and  practical 
books  that  have  appeared. 

They  are  today  standard  among  engineers,  architects  and  con- 
tractors, as  well  as  in  colleges. 

Vol.  I — Fundamental  Principles.  254  pages,  6  x  9,  88 

illus.,  $2.50  net,  postpaid. 
Vol.  II — Retaining  Walls  and  Buildings,  675  pages, 

(■>  X  9,  412  illus.,  34  plates,  $5.00  net,  postpaid. 
Vol.  Ill — Bridges  and  Culverts,  688  pages,  6x9,  over 

600  illus.,  41  plates,  $5.00  net,  postpaid. 

SEND  YOUR  ORDERS  TO 

Contract  Record  &  Engineering  Review 

347  Adelaide  St.  West,  TORONTO 
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Standard  Turnbuckles 


Made  in  Canada 
All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 


Limited 

Welland,  Ontario 


WATEROUS  PLATE  WORK 


lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^^ 


Think  of  "Waterous"  when  you 
want  quotations  on 

steel  TankSf  Steel  Bins,  Pressure 
Tanks f  Air  Reservoirs,  Dumping 
Skips,  Steel  Chutes,  Steel 
Buckets,  Rock  Screens 


W'e  can  save  you  money  on  this  work. 
A  special  department  in  our  boiler 
shops  builds  nothing  else.  We  turn 
out  the  work  right  up  to  specifications. 

Keeping  down  costs  and  turning  out 
an  honest,  dependable  job  at  a  reason- 
able price  is  where  we  excell. 

It  lasts  longer  if  "Waterous- 
built." 

Waterous  Engine  Works 

Company,  Limited 

BRANTFORD,  CAN. 
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The  Effect  of  High  Prices 

UNCERTAINTY  in  the  building  and  allied  in- 
dustries seems  to  be  growing  apace.  No  doubt 
the  very  rapid  changes  in  the  prices  of  ma- 
terials has  not  a  little  to  do  with  this.  No 
limit  to  the  soaring  seems  to  be  in  sight  and  tlie  al- 
ready sky-high  prices  are  quite  possibly  due  to  go 
higher  before  a  turning  point  can  be  expected.  This 
uncertainty  as  to  what  turn  events  will  take  has  had  a 
very  marked  effect  on  engineering  and  building  prob- 
lem's. They  have  been  considerably  complicated  and 
confused  and  their  recognized  standards,  applicable  in 
normal  times,  fail  under  existing  abnormal  ])rice  in- 
flation. 

The  rise  in  prices  has  exerted  a  deterring  nifluence 
on  certain  classes  of  engineering  and  contracting  work. 
On  others  it  has  been  the  cause  of  a  revision  of  plans 


or  expenditure.  For  example,  the  phenomenal  high 
cost  of  steel  at  this  time,  coupled  with  the  difficulty 
of  securing  delivery  promptly  or  in  quantity  is  stimu- 
lating the  use  of  concrete  if  this  material  is  at  all  ap- 
plicable to  the  work  in  hand.  One  instance  which 
bears  this  out  is  a  railway  company  planning  improve- 
ments in  Toronto  and  authorized  to  go  on  with  the 
plan  to  build  a  large  steel  bridge  as  part  <>{  the  im- 
provement. Since  the  authorization  the  com]jany  has 
outlined  an  amended  plan,  providing  for  a  reinforced- 
concrete  bridge  instead  of  the  steel.  Just  what  mo- 
tives actuated  the  presentation  of  the  revised  plan  are 
uncertain,  but,  if  we  are  to  judge  by  other  similar 
cases,  the  use  of  concrete  probably  entailed  a  smaller 
expenditure,  and  gave  assurance  of  more  prompt  com- 
pletion. However,  this  position  of  concrete  seems 
doomed  to  be  uprooted.  Although  its  price  has  held 
l)retty  firm  for  some  time  past,  the  recent  increases, 
to  be  greatly  augmented  in  the  future,  it  is  prophesied, 
will  cut  the  margin  that  concrete  now  possesses  over 
steel. 

*  *  * 

This  circumstance  will  serve,  perhaps,  to  bring 
timber  to  the  front.  In  fact,  there  is  evidence  that 
timber  is  already  being  received  with  more  favor.  This 
material  has  fluctuated  to  a  less  extent  comparatively, 
a  fact  that  has  influenced  designers  and  builders  to 
make  more  extensive  use  of  it.  Throughout  the  coun- 
try, factories  or  warehouses  of  timber  mill  construction 
are  more  in  evidence.  The  abundant  use  of  wood  in 
house  construction  has  tended  to  keep  the  cost  of  this 
type  of  building  down  against  the  rising  costs  of  ma- 
sonry and  fittings.  Partly  for  this  reason  residence 
construction  is  reported  fairly  active. 

The  effect  of  these  unusual  conditions  is  to  stimu- 
late the  use  of  low-priced  materials.  This  is  done  even 
at  the  sacrifice  of  long  life.  It  is  figured  that  cheaper 
materials  even  though  subject  to  more  frequent  re- 
placement are  more  economical  under  present  condi- 
tions than  the  better  quality  goods. 

The  effect  of  high  costs  can  be  counterbalanced  I)y 
another  alternative,  however,  than  by  replacing  stand- 
ard materials  with  cheaper  ones.  This  is  by  taking- 
measures  to  conserve  labor  and  material,  by  eliminat- 
ing extravagance  and  Avaste  and  by  employing  suit- 
able mechanical  measures  to  replace  hand  labor.  The 
labor  scarcity — and  it  is  this  factor  that,  in  the  end, 
is  making  costs  high — has  imposed  upon  contractors 
and  manufacturers  of  materials  the  necessity  of  using 
machinery  to  keep  costs  within  bounds.  On  many  jobs 
the  value  of  mechanical  devices  is  now  realized  to  the 
advantage  of  both  owner  and  builder.  Outside  of  all 
this,  however,  a  thrift  campaign  could  well  be  in- 
augurated in  connection  with  building  work.  One 
needs  to  take  but  a  glance  at  the  average  job  to  see  ^ 
waste  rampant.  By  taking  measures  to  eliminate  this 
and  by  putting  operations  on  a  plane  of  higher  effici- 
ency, costs  can  be  kei)t  from  mounting  undulw 

*  *  * 

Tlu'  whole  (|uestion  of  rising  ])rices  is  one  that  has 
to  be  carefully  considered.  The  first  tendenc\  is  to 
gel  frightened  and  to  stoj)  all  operations,  lint  build- 
ing need  not  be  allowed  to  come  to  a  standstill.  The 
|)re\ailing  prices  to-day  are  a  result  of  more  or  less 
al)noiin;il  conditions.  Markets  are  chaotic  and  the 
labor  situation  disjointed,  while  government  demands 
are  lea\  ing  only  a  small  portion  of  most  manufactures 
for  private  consumi)tion.  Hnder  these  conditions, 
])riccs  m;iy   well   be  uncert;iin    whether  justified  to 
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tlic  present  extent  is  annther  (jueslimi.  At  leasl  tlu- 
matter  calls  for  ineasnres  on  the  part  ol  engineers  and 
contracture,  to  make  the  most  out  ot"  a  ditlicult  situa- 
tion. 


The  Possibilities  of  Water 

W\\  are  all  apt  to  think  of  wain-  a■^  heiuL;  re- 
stricted in  its  applioalious.  hut  there  are 
many  jjrolilahle  uses  loi-  it,  if  mily  a  little 
pnhlicitv  were  i^ixen.  The  loUowiuy  coui- 
ment,  in  Knuinecrin.i;  and  C  ( mt rai  t  in^,  L;i\  es  cxpres- 
>ion  to  the  wider  pussihilitie--  in  the  uses  of  water,  and 
nr.i,'cs  an  educative  compai.iiii  to  ha\e  these  recognized: 
F.ngiii<-"f'"^  'i"<l  waterworks  managers  in  America 
have  come  to  entertain  an  ahuo>t  reverential  respect 
for  a  city  that  is  ahle  to  hold  its  water  consumption  l)e- 
low  KM)  gallons  per  capita.  This  idd  "100  gal.  per 
i-ai>ita'"  i•^  in  danger  of  hecomiug  au  ideal,  analagous  to 
■"UX)  per  cent,  etiticiency,"  vet  with  no  real  r^'ason  l)ack 
i.f  it  ftu-tlicr  than  tliat  it  is  ])ossil)le  to  ser\  e  the  a\  erage 
American  citv  with  no  more  than  "lOO  ga]lon>  per 
capita  "  and  satisfy  everyone. 

In  I'Jigl^iiitl-  however,  the  corres])onding  deal  is 
about  "?0  gallon^  i)er  capita."  Does  that  ])r()\e  the 
l-'ngiish  to  'jc  tv;ice  as  efficient  as  the  American  water- 
works manager?  If  not,  what  does  it  ])ro\e.^  Siiripl\- 
this,  that  where  the  average  income  of  citizens  is  small 
tiieir  necessities  force  them,  to  conscr\  e  it,  and  con- 
trariwise when  the  income  is  large.  'J'hat  .\.mcrii  an  ^ 
waste  a  vast  amount  of  water  because  it  is  not  metered 
is  known  to  all  hydraulic  engineers,  but  it  does  not  fol 
low  that  our  ideal  should  be  the  ultimate  reduction  in 
water  consumi)tion  per  capita.  Rather  our  ideal  should 
he  a  reduction  in  the  per  capita  waste  and  an  increa^-e 
in  the  per  capita  use  of  water  in  economic  ways  and  to 
increase  the  health  and  ])leasure  of  our  ])eople.  it  is 
tinite  crmceivable  that  such  a  use  may  lead  eventually 
to  an  average  water  consumi)tion  of  250  gallons  per 
capita  or  more.  We  Americans  use  four  times  as  much 
electricity  per  capita  as  do  the  English  or  French,  ^  et 
who  charges  us  with  undue  wastefulness  in  the  con- 
sumption of  electricity?  No  one,  for  eleclricil\-  is 
almost  universally  sold  as  a  metered  "commodity," 
making  it  distinctly  and  evidentl\-  unprolitahle  t(j  the 
individual  who  wastes  it. 

Water  and  Electricity  Contrasted 
"l>ut,"  it  will  be  urged,  "electricity  has  many  ])os 
sible  uses,  whereas  water  has  but  few.  l-dectricity, 
therefore,  can  be  marketed  intensiv  ely  and  e\tensi\  cly. 
Water  cannot."  Is  this  last  conclusion  iustilied,  e\  eu 
if  it  is  cf»nceded  that  electricit\  has  more  lield>  ol  use- 
fulness than  water?    We  doubt  it. 

'J"he  sale  of  an\-  ])roduct  is  not  alt(jgether  dependent 
upon  the  number  of  uses  to  wdiich  it  may  be  put,  but  it 
is  dependent  upon  the  understanding  that  the  public 
has  of  its  relative  worth — upon  the  educational  ad\  er- 
tising  that  it  has  received.  Cameras  have  relatively 
few  uses,  but  the  sales  of  cameras  have  Ijccome  enor- 
mous through  publicity.  The  same  hokls  of  innimier- 
able  things.  Of  all  "public  utilities"  water  has  gained 
the  least  in  "popularity"  and  sale,  largely  because  it 
has  not  been  given  proper  publicity. 

The  uses  of  city  water?  Are  they  so  few  after  all? 
Xot  to  mention  the  everyday  uses  for  bathing,  wash- 
iriff.  cooking,  and  drinking,  there  are  innumerable  com- 
mercial uses.  Possibly  none  of  these  uses  can  he  great- 
ly increased  through  educational  publicity,  although 
we  doubt  that.  If  water  were  sold  by  meter,  would  it 
not  pay  to  induce  owners  and  architects  to  install 


shower  baths  in  ever^-  bathroom,  and  to  encourage  the 
use  of  the  shower  by  every  person,  morning  and  night? 
Surel\-  there  woidd  be  no  greater  difficulty  in  accom- 
l)lishing  such  an  education  than  there  has  been  in 
showing  the  public  that  "electric  toasters,"  "irons," 
"\acnuni  cleaners,"  and  "washing  machines"  arc  neces- 
sar\  (iouiestic  instruments. 

Waterworks  Men  Indifferent 

Jjiit  hei-e  we  waterwoi-ks  men  sit,  dead  to  the  evi- 
dence of  the  succe.s.s  of  educational  ptd)licity  on  every 
side  of  us,  excusing  our  inaclixit}'  on  the  ground  that 
"otu"  business  is  radicallv  ditierent  from  others."  What 
of  (jur  opportunit\'  to  sell  water  for  backyard  and 
vacant  lot  irrigation?  What  of  the  "respirator}'-  organ 
disease"  that  we  might  prevent  by^  the  extensive  daily 
Hushing  of  our  streets?  Is  Seattle,  with  its  astonish- 
ingly low  mortality  (8  per  1,000),  no  object  lesson  m 
the  etTectix'eness  of  street  flushing  from  city  hydi"ants 
and  from  frec|uent  rains. ^  \\  hat  of  snow  removal  by 
scraping  into  sewer  manholes  and  washing  away  with 
Hoods  of  water?  What  of  the  possible  remodeling  of 
our  sewer  systems  to  facilitate  the  more  extensive  use 
of  water  for  carrying  away  dirt,  refuse,  and  even  ashes? 
A\'ho  that  has  seen  the  hydraulic  miner  and  the  hy- 
draulic dredger  at  work  can  doubt  the  efficiency  of 
water  as  a  carrier  of  materials  heavier  than  water? 

Why,  the  |)ossible  uses  of  water  are  almost  num- 
])erless,  yet  the  actual  use  to  which  water  is  now  put 
in  oiu'  cities  is  ,so  limited  as  to  make  us  exclaim  in  won- 
der at  the  general  ignorance.  Who  is  to  blame  for  this 
ignorance?  AA'e  engineers,  we  waterworks  managers, 
and  we  ptH)lishcrs  of  technical  periodicals  and  books — 
all  are  in  the  same  half-scuttled  skift,  drifting  without 
paddling,  even  though  we  have  the  paddles  and  know 
how  to  use  them. 

We  must  entirelv  change  otir  attitude  of  complais- 
ance and  inaction.  There  are  cotmtless  tises  to  which 
citv  water  mav  he  profitably  put.  Let  us  search  them 
out  and  show  the  i)ublic  what  they  are. 


Montreal  Builders'  Exchange  Have  Smoker 

To  celebrate  the  o])ening  of  their  new  offices  in 
the  Drumniond  Jluilding,  the  Montreal  Builders'  F-x- 
change  held  a  smoking  concert,  presided  over  by  jMr. 
W.  Ramsay,  of  the  Pedlar  People  Limited.  Mr.  James 
Simpson,  the  first  president  of  the  exchange,  and  Mr. 
R.  A.  P>remner,  wh<i  were  among  those  who  obtained 
the  original  charter,  were  present.  The  former  gave 
an  outline  of  the  history  of  the  exchange.  Messrs. 
j.  v.  Anglin,  the  president,  N.  Beullac,  j.  I-?.  W'alsh, 
W.  C.  Munn,  Alexander  W.  Rremner,  and  John  Ouin- 
lan  ,'ilso  s])oke. 


Road  Work  Incurs  Damages 

In  the  Sui)erior  Court,  Montreal.  Judge  Pamieton 
has  ruled  that  it  is  when  the  ])rovincial  government  is 
liable  for  damages  through  road  construction  work 
executed  under  the  Quebec  ( iood  Roads  Act  that  the 
special  provision  of  the  law  regarding-  the  appointment 
of  arbitrators  for  the  assessment  of  the  damages  may 
be  applied.  In  the  event  of  damages  l)eing  alleged 
against  a  municipality  as  the  outcome  of  road  building, 
then  an  action  will  lie  for  compensation  in  the  Superior 
Court.  He  gave  judgment  for  $100  against  the  Muni- 
cipality of  St.  Basile  de  Grand  in  an  action  brought  to 
recover  damages  for  alleged  injury  to  property  through 
the  installation  of  stone  crusher,  engine,  etc.,  used  in 
road  con^ptruction  work. 
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Methods  of  Cutting  Down  Labor  Costs 

Two  Typical  Jobs  Illustrate  Extended  Use  of  Mechanical  Equip- 
ment to  Eliminate  Large  Labor  Forces  and  Reduce  Labor  Costs 

  By  W.  P.  Anderson*   


Tl  I  1'^  ilil'tirnltics  cnci miitcrcd  in  the  lalxir  market 
this  last  3ear  ha\-e  forced  contractors  as  Avell 
as  employers  in  other  lines  of  work,  to  make  use 
of  as  many  labor-saving  devices  as  possible.  By 
so  doing  many  contractors  have  succeeded  not  only  in 
eliminating  a  large  number  of  their  former  labor  forces, 
but  in  cutting  down  the  labor  costs  as  well. 

A  brief  descri])tion  of  two  typical  jobs  will  illus- 
trate this  extended  use  of  mechanical  equipment.  'J'he 
contract  for  a  large  high  school  building,  calling"  for 
the  erection  of  a  group  of  five  buildings  three  storeys 
high,  is  one  of  those  that  has  been  handled  with  com- 
paratively low  labor  costs  in  spite  of  market  conditions. 
A  temporary  s])ur  track  was  laid  from  the  railroad  to 
the  site  of  the  five  buildings,  tower  and  bridge  which 
comprise  this  reinforced  concrete  job.  The  concrete 
mixing  plant  was  placed  beside  this  spur  track.  It 
consisted  of  a  suitable  mixer  placed  at  the  base  of  a 
tower  210  feet  high,  from  which  a  steel  cable  ran  to 
a  shorter  tower  80  feet  high  in  the  line  of  one  of  the 
wings  of  the  buildings  800  or  900  feet  away.  Sand 
and  gravel  were  unloaded  from  cars  by  a  clam  shell 
bucket  and  dumped  into  storage  bins  above  the  mixer. 
A  storage  pile  of  aggregate  was  left  on  the  ground  to 
prevent  delay  in  case  the  cars  did  not  come  fast  enough 
to  keep  the  bins  filled.    The  derrick  was  raised  up 


A  concrete  distribution  system  like  tills  keeps  labor  costs  down.   The  main 
ctiute  is  suspended  from  a  cable  between  two  towers,  the  other  from 
a  split  boom.   Vertical  drops  are  used  in  the  main  chute. 

enough  from  the  ground  to  enable  the  o])erati)r  to  ludk 
into  the  cars  and  determine  exactly  wliat  his  bucket 
was  doing.  From  the  bins  the  sand  and  stone  was 
dumped  directly  into  a  Koi)pel  car  so  divided  that  the 
prr)pcr  amount  of  sand  and  stone  for  one  mix  could  be 

*  President,  The  Ferro  Concrete  Con-struclioii  Company. 


readil\-  measured.  This  car  was  then  run  along  and 
dumped  directly  into  the  mixer. 

The  inixed  concrete  was  hoisted  up  the  main  tower 
and  dumped  into  either  one  of  the  two  hoppers  on  the 
side  of  the  tower.  One  of  these  hoppers  feeds  the 
main  line  chute  which  hano-,s  from  the  steel  cable. 


Chutes  in  this  case  are  carried  on  tripods  fitted  with  large  wheels  to 
permit  rapid  adjustment  of  position. 

The  other  feeds  the  shorter  chute  line  susi)ended  from 
a  split  boom.  Vertical  (lro])s  were  used  in  the  main 
chute  line. 

Economy  in  Handling  All  Materials 

In  addition  to  the  labor  saving  devices  on  the  coii- 
crete  plant  there  was  a  gravity  conveyor  system  for 
handling  reinforcing  steel,  tiles  and  other  miscellane- 
ous material.  Cement  Avas  unloaded  directly  from  the 
cars  into  a  cement  shed,  using  gravity  conveyors.  'I'he 
capacity  of  this  shed  was  1,300  barrels,  and  with  this 
arrangement  only  six  men  were  recpiired  to  unload  a 
car  of  240  barrels  in  about  2^4  hours.  Another  feature 
of  this  job  which  was  instrumental  in  keeping  down 
labor  costs  was  the  care  exercised  in  laying  out  the 
l)lant.  Besides  this,  the  special  mat  system  of  floor 
forms  used  enabled  three  carpenters  and  two  laborers 
to  lay  about  6,500  s(|uare  feet  of  floor  forms  per  dav. 

Another  job  which  exemi)lifies  the  use  of  economic- 
al methods  is  that  of  a  large  mill  and  warehouse  for  a 
milling  concern.  On  this  job  the  sand  and  gravel  came 
in  self  dumping  cars  and  was  dum])ed  directly  irom 
the  car  into  the  sunii)  lu)le  beneath  the  track,  h'rom 
hei-e  it  was  hoisted  b}-  endless  chain  buckets  into  bins 
near  the  mixer,  the  chain  hoist  being  so  arranged  at 
the  to])  that  the  sand  could  be  dumped  into  one  of  the 
two  bins  and  the  rock  into  the  other.  Of  course,  it 
was  necessary  to  dump  only  one  kind  of  material, 
either  sand  or  gravel,  into  the  underground  sump  at 
one  time.  From  the  bins  the  material  went  by  gravit>' 
directly  to  a  measuring  ho])per  and  the  mixer.  The 
caj)acity  of  the  concrete  outfit  was  25  cubic  yards  an 
hf)ur. 

From  the  mixer  the  concrete  was  hoisted  up  (lu' 
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tKWcr  ami  ilunipcd  into  a  rcix'i\  Iiijl;  lio])i)(.'r  fmm  wliicli 
it  rtowcd  throujjh  a  oluitc  liiu-  to  tlu-  forms.  W'liecl- 
crs  Avcre  eliminated.  Tlu'  lirst  chute  was  susi)CMukHi 
from  the  n-ccivini;  hopijcr  and  a  split  boom.  Beyond 
this  imiiit  the  supports  consisted  of  special  tripods  fit- 
ted with  lar^'e  wheels  which  could  be  moved  over  the 
roinforcinji  steel  and  ])ractically  anywhere  desired. 
This  enabled  the  chute  line  to  be  mo\  ed  from  point  to 
l)uint  ipiickly  with  comparatively  few  laborers.  At 
times  a  smaller  bicycle  frame  was  used  to  carry  the 
end  of  the  chutin};'  line.  'This  does  not  show  in  the 
acci>mi)anyin^'  illustration,  but  is  .simply  a  frame  su])- 
ported  on  two  larye  wheels  which  roll  over  reiuforc- 
injj  steel  with  comparatixe  ease. 

Efficient  Methods  Counterbalance  High  Costs 

In  spite  of  the  fact  that  the  ])rice  of  labor  has  gone 
up  from  40  to  50  per  cent,  in  the  last  two  years,  the 
contractors  have  succeeded,  by  using  such  methods  as 
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outlined  here,  in  bringing  its  cost  of  handling  concrete 
down  appreciably.  On  the  last  job  described  labor 
cost  was  1.482c  for  the  mill  and  1.391c  for  the  ware- 
house. These  two  buildings  were  handled  with  prac- 
tically the  same  concrete  plant.  The  yardage  for  the 
mill  was  2,267  cubic  yards,  for  the  warehouse,  907 
cubic  yards.  The  cost  thus  far  on  the  school  first  men- 
tioned, which  is  only  partially  completed,  but  which 
is  based  upon  the  yardage  for  the  entire  building  and 
will  be  approximately  correct,  is  1.299c  per  cubic  yard. 
The  actual  number  of  cubic  yards  already  placed  is 
4,661.  The  number  to  be  placed  is  about  7,700.  The 
hourly  wage  for  the  laborers  on  the  job  was  from  25 
to  30  cents,  the  majority  being  paid  25  cents.  A  strike 
among  the  laborers  on  this  job  resulted  in  a  little  of 
the  concreting  being  done  by  carpenters  at  a  slightly 
increased  cost.  On  the  school  job  the  laborers  received 
from  27.8  to  30  cents  per  hour.  The  average  was  about 
28.5  cents. 
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Proposed  Tunnel  is  Longest  in  the  World 

A  Railway  Tunnel,  30  Miles  Long,  Through  the  Cascade  Mountains — Esti- 
mated Cost  and  Progress  in  the  light  of  the  Gonnaught  Tunnel  Experience 


OL'K  article  in  the  last  issue  of  the  Contract  Re- 
cord describing  in  detail  the  work  on  the  Con- 
naught  or  Rogers  Pass  Tunnel,  one  of  the 
world's  most  wonderful  achievements,  adds  spe- 
cial interest  to  a  proposal  made  by  General  H.  M. 
Chittenden,  of  Seattle,  Wash..  U.S.A.,  to  build  a  tunnel 
through  the  Cascade  Mountains  in  the  State  of  Wash- 
ington, which,  if  consummated,  would  be  the  longest 
railway  timnel  in  the  world.  The  tunnel  as  projected 
by  (ien.  Chittenden,  having  a  length  of  thii'ty  miles, 
would  be  important  not  only  on  account  of  the  magni- 
tude, but  because  of  the  economic  advantages  it  would 
possess.  The  length  is  about  two  and  a  half  times  that 
of  the  Simplon  Tunnel,  the  longest  railway  tunnel  yet 
driven. 

Present  Conditions  Very  Difficult 

A  numiber  of  reason  have  given  rise  to  the  proposal. 
In  the  first  place,  Puget  Sound,  on  the  Pacific  Coast, 
has  immense  trade  possibilities,  but  on  its  eastward 
side  it  is  hemmed  in  by  the  high  mountain  walls  of 
the  Cascades.  The  lowest  passes  across  this  barrier 
are  more  than  3.000  feet  high,  and  they  become  practi- 
cally impassible  in  the  more  severe  storms  of  the  win- 
ter. In  the  past  ten  years  there  have  been  'three  winters 
in  which  rail  traffic  across  the  Cascade  Mountains  in 
Washington  has  been  completely  stopped  for  periods 
of  from  one  to  three  weeks.  There  have  been  several 
other  winters  in  which  the  interruptions,  though  less 
complete,  have  been  serious.  There  have  been  only 
two  or  three  winters  in  which  approximately  normal 
traffic  conditions  have  been  maintained  throughout. 
Durinf  the  past  decade  there  have  been  some  grave 
accidents,  with  heavy  loss  of  life,  and  there  has  been  a 
prodig^ious  financial  loss  to  the  railroads  and  the  cnm- 
munity. 

Further,  in  crossing-  these  mountains  the  grades  are 
heavy  and  the  summit  is  high,  traffic  having  to  be 
lifted  to  an  elevation  of  around  3.000  feet  in  crossing 
the  range  by  the  present  railway  lines.  .So  long  as  the 
present  high  crossings  are  maintained  it  will  never  be 
possible  to  eliminate  the  waste  of  energy  involved  in 


the  half-mile  vertical  lift  over  the  range,  nor  the  de- 
lays.  dangers,  and  enormous  maintenance  cost  due  to 
heav)^  gradients,  excessive  curvatiu^e,  and  to  winter 
conditions. 

The  problem  that  was  presented,  then,  was:  Can  a 
route  be  found  on  which  a  tunnel  may  be  built  under 
the  Cascades,  at  an  elevation  knv  enough  to  eliminate 
the  worst  grades  and  practically  all  the  winter  diffi- 
culties of  the  present  crossings? 

The  railways  occupy  the  best  passes,  and  in  the 
construction  of  their  .lines  have  employed  tunnels  in 
only  three  cases,  the  longest  of  these  being  13,500  feet 
and  their  elevations  2,560  feet,  2,837  feet,  aiid  3.375 
feet.  The  gradients  on  the  approaches  vary  from  1  per 
cent,  to  2.2  per  cent,  over  distances  of  10  to  30  miles. 

Longer  Tunnel  Only  Means  of  Relief 

These  figures  show  that  the  tunnels  do  nothing- 
more  than  pierce  the  thin  comb  of  the  ridge,  leaving 
the  approaches  for  long  distances  supported  on  pre- 
cipitous mountain  slopes  with  excessive  gradients  and 
subject  to  the  dangers  inseparable  from  such  situa- 
tions. No  substantial  relief  is  possible  except  bv 
building  much  longer  tunnels.  The  trouble  is  that  the 
railways  individually — of  which  there  are  five  in  this 
district — could  not. go  to  this  expense  unless  driven  to 
it  by  dire  necessity.  Mr.  Chittenden  suggested  a  com- 
bination by  which  the  roads  might  jointlv  build  a  low- 
grade  route  so  located  as  to  be  conveniently  available 
to  the  several  lines,  in  this  way  preventing  an  undue 
burden  of  expense  on  an}'  single  company.  After  inves- 
tigation, one  route  appeared  feasible,  the  location  being- 
such  as  to  benefit  the  railways  mutually.  On  this 
route  it  was  possible  to  reduce  the  gradients  to  0.6  per 
cent,  up  to  two  points  separated  by  a  distance  of  about 
thirty  miles.  This  obstacle  was,  according-  to  the  plan, 
to  be  overcome  bv  a  tunnel. 

To  this  relocation  there  are  a  number  of  advan- 
tages, of  ](jcal  economic  interest,  which  mav  reason- 
ably be  passed  over.    The  feasibility  of  this  proiect 
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and  the  methods  to  be  followed  are  matters  that  are  of 
more  practical  value. 

It  may  be  stated  at  once  that  the  technical  i^roblem 
presents  nothino-  which  should  seriously  challenge  the 
resources  of  the  engineerino"  profession.  The  only 
feature  that  would  establish  a  precedent  would  be  the 
length,  which  would  be  nearly  three  limes  as  great  as 
that  of  any  railway  tunnel  yet  built. 

The  nearest  appro^ach  is  in  the  Alps,  where  there 
are  five  tunnels — Mont  Cenis,  Smiles;  Saint  Gothard, 
y.3  miles;  Arlberg",  6.5  miles;  Simplon,  12.3  mile^:  and 
Loetschberg',  9  miles — the  aggregate  length  of  the  three 
longer  being  just  'the  same  as  that  of  the  proposed 
Cascades  tunnel.  There  are  many  railway  tunnels  in 
\arious  parts  of  the  world,  ranging  from  two  to  seven 
miles  in  length.  The  Oatskill  Aqueduct  for  the  New- 
York  water  sui)ply  is  120  miles  in  length,  of  which  49 
miles  was  driven  in  tunnel. 

Serious  Difficulties  Not  Anticipated 

."^onie  of  the  Aljjine  tunnels  developed  obstacles 
much  more  serious  than  any  which  it  is  believed  will 
be  encountered  here.  The  Cascades  rock  is  mainly 
granite,  with  some  schist  at  the  western  end  and  pos- 
sibly a  short  stretch  of  sandstone  about  midway.  It 
is  not  likely  that  serious  difificulty  will  be  encountered 
from  excessive  heat,  the  sole  surface  indication  being  a 
warm  spring-  on  the  Great  Northern,  three  miles  north 
of  the  line  and  at  elevation  2,200,  \\  ith  a  temperature  of 
130  degrees  F.  No  trouble  from  ihis  cause  was  experi- 
enced in  any  of  the  three  tunnels  already  built  through 
the  Cascades.  The  Cascade  granites  carry  more  or  less 
water,  but  not  in  troublesome  quantities,  judging  fr(nn 
experience  on  'the  Great  Northern  tunnel. 

The  cost  of  the  work  as  af¥ected  iby  interest  charges 
during  construction  is  so  dei:)endent  ui)on  the  rate  of 
progress  that  both  matters  will  l)e  considered  together 
in  this  division  of  the  subject. 

In  the  matter  of  progress  in  lunnel  building  there 
has  been  continuous  improvement  since  the  iirst  long 
Alpine  tunnel  was  l)nilt.    This  is  well  shown  in  the 


following  table  : 

Alpine  Tunnels 

Length.  I'iatc  of  progress. 

Xaiiif  of  tunnel.        Hate.               Miles.  Feet  per  day. 

Mont  Cenis                 !«57-7l                  7.r,  7.7."> 

.St.  Gothard                  IH72-HI                   'Xr,  is. 00 

.\rlhcry                        l,SS0-84                 U..")  '■i'l.-'o 

Simplon                      IH'.iiM);)               \:l.:i:>  .10.00 

Loetschljerj.;                                           '.LOO  ilO.OO 


in  the  Rogers  Pass  Tunnel  progress  was  made  at 
a  rate  of  3.6  miles  per  year,  or  al)out  52  feet  per  day. 

Ul)on  the  w  hole,  the  Rogers  I'ass  experience  seems 
most  api^licable  to  this  project.  The  exti^aordinary 
record  made  was  due  to  a  favdrable  rock  and  to  the  use 
of  the  coiuparatixely  new  method  of  dri\-ing  a  siuall 
au.xiliarv  tumiel  in  adx'aivce  of  and  al  one  side  of  the 
main  bore,  from  which  cross-galleiMcs  were  run  and 
additional  headings  ()i)e!ied  u]).  Undoubtedly  the  same 
expedient  would  be  ai)i>licd  to  the  luiich  larger  work 
here  considered. 

In  the  estimates  wliich  follow,  and  which  ha\  e  been 
prepared  and  published  by  Mr.  Chittenden,  the  follow- 
ings  dimensions  for  the  cross-section  oi  the  tunnel  have 
been  assumed  :  Width,  30  ft. ;  height  at  centre.  25.5  ft. ; 
height  over  outer  rail,  22.5  ft. ;  net  cross-sectional  area 
(after  lining)  about  650  s(|.  fl.;  gross  area  in  excava- 
tion, about  850  sc|.  ft. 

The  great  length  of  the  lunnel  ualiu-ally  suggests 
resort  to  iuteriuediate  shafts  in  order  to  lacilitale  l)ro- 


gress.  The  question  of  their  use  turns  luainl}'  upon 
their  effect  in  shortening  time  of  completion  and 
thereby  saving-  interest  and  hastening-  the  period  when 
the  work  may  become  revenue-producing-.  These 
shafts  would  be  expensive,  aboivt  $100  per  foot  depth 
for  a  deep  shaft  of,  say,  four  compartments  (about  250 
square  feet  cross-section j ,  and  would  take  consider- 
able time  to  construct,  100  feet  per  month  being-  stan- 
dard experience.  There  are  four  possible  locations  for 
these  shafts,  known  as  Deception  Creek,  Upper,  Mid- 
dle, and  Lower  Icicle  Creeks.  In  analyzing  their  pro- 
bable value  in  expediting  the  work  and  reducing  inter- 
est cliarges,  a  somewhat  higher  rate  of  cost  than  pre- 
viously indicated  has  been  assimied — namelv,  for  the 
Lower  Icicle  Creek  .shaft  (1,100  feet  deep), '$1 50,000 ; 
for  the  Middle  Icicle  and  Deception  Creek  shafts 
(1,700  and  1,860  feet  respectively),  $250,000;  and  the 
Upper  Icicle  shaft  (2,320  feet) ,  $350,000.  The  estimat- 
ed effect  of  these  shafts  in  reducing  time  and  cost  is 
shown  in  table. 

The  pioneer  tunnel  and  the  several  shafts  would  be 
of  great  value  in  the  subsequent  opei^ation  of  the  tun- 
nel. While  ventilation  with  electric-ti-ain  operation  is 
not  a  difificult  problen-i.  still  it  would  be  materially  sin-i- 
plified  by  the  auxiliary  tniuiel  and  the  shafts.  High- 
speed operation  of  trains  would  be  essential,  and  the 
air  pressures  would  be  lessened  by  frequent  connec- 
tions with  the  side  tumiel,  while  the  shafts  would  have 
a  similar  effect  and  would  ])romote  frequent  coiuplete 
changes  of  air. 

Rogers  Pass  Work  Forms  Basis  for  Estimates 

At  Rogers  Pass,  as  already  stated,  a  rate  of  pro- 
gress of  3.6  miles  a  year  was  attained,  or  a  rnean  of  1.8 
miles  from  each  end.  In  the  estimates  from  which 
Table  2  is  m'ade  up  it  is  assumed  that  1.6  miles  per 
year  could  be  maintained  from  each  ])ortal  and  1.4 
miles  each  way  from  each  shaft.  It  is  assumed  that 
the  widening-  for  necessary  sidetracks  would  be  equiva- 
lent to  1.2  miles  of  full  tunnel  section,  thus  making  an 
equivalent  total  length  of  32  miles.  If  shafts  were 
used,  the  time  would  be  controlled  by  the  longest  sub- 
division and  by  the  rates  of  progress  at  its  two  ends. 
Thus,  with  no  shaft,  the  length  would  be  32  miles  and 
the  annual  rate  3.2  miles;  with  one  shaft,  the  controll- 
ing section  would  be  17.4  miles  and  the  rate  3  miles; 
with  two  shafts,  these  figures  would  be  14.4  and  3  re- 
spectively;  with  three  shafts,  11.2  and  2.8;  and  with 
four  shafts,  7.5  and  3.  It  is  asstinred  that  two  full 
years  would  be  consumed  in  installation  of  ].ilaiit,  in- 
cluding shafts,  and  in  getting  well  started  ;  12  months 
in  getting  the  tunnel  into  operation  after  the  main  bore 
is  holed  through.  The  times  of  completion  under  these 
assumptions  are  shown  in  table. 

In  arriving  at  an  estimate  of  cost  reliance  is  ba.-^ed 
largely  on  the  Rogers  Pass  experience,  but  other  work 
and  authorities  have  been  consulted  as  well.  The  fol- 
lowing unit  prices  are.  it  is  believed.  conser\ atixe,  if 
the  tunnel  is  driven  from  the  ends  only: 

Per  lin.  ft. 

Plant  (exeept  sliafts)   ,-) 

Kxcavation  of  bore    120 

Lining-  tunnel    75 

Tracks  and  ecptipment    5 

Surveys  and  niiseelianeous    ") 

Total    $210 

It  is  assumed  that  the  item  for  exca\ation  from  the 
>haft  headings  will  be  $5  greater  than  given  in  the  pre- 
ceding tabulation,  tlii^  iiicrease  to  cover  the  extra  cost 
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I't  rcniuvini;  iiuu-k  ;iiul  wattM  iliriniL;li  llu'  shafts. 

W'itli  the  li'rcj;i)inj4  assunii)lii.>us,  with  an  intcrcsl 
rate  oi  U  |)cr  cent.,  and  an  interest  period  e(|uai  to  half 
the  period  of  conslrnetion.  the  details  as  to  losls  and 
times  are  shown  in  the  talde.  'I'he  second  i.-olunui  in- 
eliules  the  increased  i)tant  cost  of  shaft  installation,  as 
airea(l>-  .li'iven,  and  the  extra  co>i  of  $3  iicr  foot  for  rc- 
inovinjL;  nmok  and  water  1)\  the  >hafts. 


Time  Required  for  Completion  and  Cost  of  Cascades  Tunnel 


Scluiuv. 

Lost. 

i'iim'.N  r 

IlltlTl'St. 

Total. 

.\i>  shafts  .. 

$;{5,48 1,000 

i:!,o 

$i:i.,s;i7, ()()() 

$41),;!  18,000 

One  shaft  .. 

:tO,  12  7,000 

;).() 

S), 754, 000 

4,5,88  1,000 

Two  shafts 

:!(•). 42'J,0()0 

s.o 

S.74;i,000 

45,17:3,000 

Three  shafts 

;!ti,(i.")!).(IOO 

7.0 

7,008,000 

44,;i57,()00 

I'our  shafts 

:>7.1  14,000 

.") . 

(),i;i:!,ooo 

4:!.:>:!7,ooo 

.■\.  l".  Dennis.  sni)crinU'ndciil  for  llu'  conl raclors  on 
the  Ro^L^ers  Pass'Dinncl.  to  w  hom  these  estimates  were 
referred  hv  .Mr.  L'hittendin,  expresses  some  donbt  as 
to  the  practicability  of  securiui;  this  efificiency  from  the 
sliafts.  He  is  inclined  to  favor  doin.t;  the  whole  work 
from  the  i)ortals  only,  or  at  least  usint;-  only  the  one 
shaft  nearest  midway  of  the  linmel.  In  this  connection 
he  made  the  followinj^-  t^bservation  in  a  letter: 

"ruder  normal  rock  and  water  conditions  this  tun- 


nel can  lie  linishcd  reach'  lor  operation,  working  from 
the  ])ortals  only,  in  nine  \ears.  With  a  bonus,  or  for- 
feit claim  based  on  nine  \  ears"  time  limit,  I  am  satisfied 
ih;it  this  work  can  bet  let  for  $33,000,000,  tb  cover 
every  e.\i)ense  in  connection  with  the  work  until  ready 
for  ()'])eration  and  with  an  additional  reduction  of  $70 
per  foot  for  an  uncoiicretcd  section." 

Considerable  Open-country  Work  Necessary 

The  costs  as  t^iven  in  the  table  pertain  to  the  tunnel 
only.  To  make  this  work  properly  available  by  giving 
unrestricted  access  to  all  railway  lines,  the  system 
should  be  extended  on  both  sides  to  the  natural  points 
of  divergence.  This  would  add  probably  50  miles  of 
()l)en-countrv  double  track,  which  are  estimated  at 
$4,000,000. 

It  may  be  objected  that  this  route  would  be  practi- 
call)-  a\  ailal)le  to  only  one  of  the  railroads  entering  the 
J'ugct  .Sound  countr\- — namely,  the  Great  Northern, 
which  lies  directly  on  the  route  of  the  tunnel.  The 
answer  is  that,  long  before  such  a  work  could  be  car- 
ried to  completion,  the  development  of  the  Columbia 
Valley  will  have  brought  the  other  lines  as  far  north  as 
AYenatchee  for  local  traffic  only. 


Many  Bridge  and  Culvert  Problems 

Expenditures  in  Many  Gases  Avoidable — Future  Requirements 
Often  Not  Considered — Strong  Foundations  a  Good  Investment 

 By  Lucius  E.  Allen,  C.  E.*   [  


Tl  I  l-^RE  are  a  few  pcjints  in  connection  with  high- 
way bridges  which  are  many  times  lost  sight  of 
bv  municipalities.  In  considering  the  economi- 
cal side  of  highway  bridge  construction  there 
are  two  classes  of  expenditures,  namely,  those  expendi- 
tures that  may  be  termed  avoidable  and  those  that  can- 
not be  prevented.  The  greatest  financial  and  economical 
losses  on  the  part  of  many  municipalities  fall  under  llie 
first  class,  and  could,  with  proper  foresight,  be  saved. 
There  are  countless  instances  of  bridges  which  have 
been  built  even  within  the  past  ten  years  that  were 
either  so  poorly  designed  or  improperly  constructed 
as  to  require  extraordinary  and  expensive  repairs,  or  in 
some  cases  replacement  with  new  bridge  structures. 
At  the  present  time,  with  the  best  of  materials,  steel  or 
concrete,  there  should  be  no  apology  recjuired  from  any 
municipal  bod}'  for  not  constructing  their  bridges  in 
the  best  manner  possible. 

Future  Requirements  Should  Be  Met 

(Jwing  to  the  use  of  increasingly  heavy  motor 
trucks  modern  bridges  should  be  designed  for  future 
requirements,  so  as  to  safely  carry  any  load  that  may 
pass  over  them.  There  exist  many  highway  bridges 
which  could  not  be  considered  safe  under  a  five-ton 
load,  and  many  more  that  would  not  safely  sustain  a 
ten  or  fifteen-ton  load.  It  is  also  difificult  in  many  cases 
in  the  construction  of  a  bridge  to  predetermine  what 
may  be  required  of  it  in  the  future.  A  diversion  of  traf- 
fic may  suddenly  or  gradually  take  place  on  a  given 
road  which  will  increase  not  onl}-  the' density  but  also 
the  loads  passing  over  any  particular  bridge  ;  and.  for 
this  reason,  it  would  seem  to  be  the  better  economy  to 
overestimate  the  future  requirements  of  every  new 
bridge  to  be  built.    In  addition  to  heavy  motor  trucks, 

■  EnKineer.  Hastingrs  County,  Ontario,  before  Canadian  and  International 
Good  Roads  Congrress. 


the  traction  engine  and  road  roller  is  another  important 
factor  to  be  considered  in  designing  the  bridge.  In 
\iew  of  the  increased  construction  of  g"ood  roads 
lhr<jugi)ut  the  country,  heavy  machinery  for  their  con- 
struction are  required  to  move  over  nearly  all  roads 
passing  through  the  more  settled  portions  of  our  coun- 
try, and  as  the  bridges  must  be  considered  as  a  com- 
ponent part  of  any  improved  highway  system, 'it  is  very 
essential  to  take  into  account  the  future  requirements. 

I  know  of  a  municipality  having  a  large  number  of 
bridges,  many  of  them  old  wooden  structures,  that  for 
years  they  had  neglected  to  rebuild,  and  only  after  one 
or  more  lives  were  sacrificed  through  bridge  failures 
was  action  taken  to  reconstruct  the  bridge  .system  with 
safe  and  modern  structures.  Such  bridge  losses  as  are 
here  referred  to  can  surelv  be  classed  as  avoidable  cx- 
l)enditures,  providing  the  required  amount  of  money 
had  been  wisely  spent  in  the  first  instance. 

Further  Avoidable  Expenditures 

Another  quite  common  fault  that  causes  in  many 
cases  large  "ax  tjidable  e.xpenditures"  of  j^nblic  money  is 
the  selection  of  a  poor  foundation.  One  case  wdiich 
illustrates  this  point,  and  which  came  under  my  notice 
within  the  past  two  years,  was  of  a  bridge  which  had 
.been  placed  on  concrete  piers  which  had -a  very  poor- 
foundation — so  nnich  so  that  one  i^ier  commenced  to 
tip  so  badly  as  to  endanger  the  steel  superstructure.  It 
was  necessary  to  remove  the  pier  entirely  and  construct 
a  new  pier  upon  a  sound  foundation,  which  was  done 
by  means  of  a  steel  sheet  pile  coiTerdam.  This  work 
cost  several  thousand  dollars,  and  could  have  originally 
been  done  properly  ff)r  ver}-  much  less  money,  .\noth- 
er  case  in  ])oint  is  of  a  bridge  whose  masom^v  piers 
were  built  on  wooden  pl;uik  ])latforms  resting  imi 
wooden  piles.  <  )wing  to  nio\  enient  of  ])iling  the 
planking  became  dis])laced,  which  resulted  in  several 
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rif  llic  piers  tipping;-  so  l)a(ll_v  as  to  require  reconstnic- 
lion,  which  work  is  now  beint;-  carried  out.  ilad  the 
original  construction  been  properl_v  (lesiLjned  and  exe- 
cuted the  lariLje  cost  of  reconstruction  would  have  been 
axoided.  In  considering'  the  construction  of  one  or 
more  hi.qliway  l)rid,t4es  no  set  type  of  design,  either  ni 
foundations  or  su])erstructure  will  be  found  suitaljle  or 
economical  in  every  case.  Each  bridge  should  be  con- 
sidered by  itself — a  careful  examination  made  of  the 
locality,  the  foundation  condition,  drainage  area,  dan- 
ger of  washouts — before  deciding  on  the  particular  de- 
sign best  adai)ted  for  the  jiarticular  l)ridgc. 

'J'he  matter  of  pro])er  bridge  a])proaches  is  in  many 
cases  neg'lccted  as  not  being  an  important  ])art  of  the 
linished  bridge.  Jf  the  ai)iM-oach  is  at  all  ele\  ated  above 
the  side  ditches  cither  strong  wooden  or  iron  guard 
rails  should  l)e  provided. 

Trees  Prevent  Underwashing 

In  some  cases  where  the  sjiring  freshets  are  ]>ar- 
licularly  severe,  and  there  is  danger  of  underwashing 
of  the  abutments,  the  ])lanting  of  certain  kinds  of  trees 
along'  the  banks  of  the  stream  ;ibove  the  bridge  is 
found  to  be  beneticial.  \\  illow  ti'ees  are  especial!}' 
adapted  for  this  i)urpose. 

The  lack  of  properly  paiiiting'  steel  bridges  is  pro- 
bably one  of  the  most  common  causes  of  j'apid  deter- 
ioration of  highway  bridges.  It  is  often  difficult  for 
municipal  officials  ha\'ing'  charge  of  highway  bridges 
to  secure  sufficient  funds  from  the  municipalities  to 
properly  ])aint  steel  bridges,  no  matter  how  often  or 
liow  strongly  the  importance  and  economy  of  keeping 
the  steelwork  jjaintedMS  impressed  upon  the  munici- 
l)ality.  In  all  cases  the  steel  bridge  should  be  painted 
not  less  than  every  three  to  four  years,  ])ut  in  many 
instances  they  are  not  pointed  oftener  than  once  every 
five  to  ten  years.  If  allowed  to  become  bare  or  ex- 
posed it  is  very  difficult  to  prevent  pitting,  and  once 
corrosion  commences  it  is  difficult  to  entirely  prevent 
continued  loss  through  exposure.  Many  steel  iMidgcs 
have  become  unsafe  and  entirelv  unsuited  for  traffic 
solely  from  lack  of  proper  attention  to  the  i)reserving 
of  the  steel  iby  paint  or  other  suitable  preservative 
coatings. 

Suitability  of  Reinforced  Concrete  Bridges 
Where  foundation  ccjnditions  ai'e  suitable  the  rein- 
forced type  of  bridge  is  undoubtedly  the  best  type  to 
select  in  point  of  permanency.  It  is  not  difficult,  how- 
e\'er,  to  point  tO'  reinforced  concrete  bridges  thai, 
through  faulty  design  or  poor  construction,  have 
proved  failures.  The  type,  however,  should  not  be 
condemned  on  account  of  the  failure  of  isolated  cases 
that  have  been  imj)roperly  constructed.  There  are  to- 
day thousaiids  of  reinforced  concrete  bridges  through- 
out the  counti'y  that  have  sufficiently  stood  the  test  of 
time  as  to  leave  no  doubt  as  to  the  permanency  and 
adaptability  of  this  type  of  bridge  construction.  Con- 
crete also  lends  itself  to  far  greater  architectural  effects 
in  bridge  design  than  steel,  providing  care  is  taken  in 
finishing  the  exposed  surfaces  and  carrying  out  the 
lines  of  the  side  walls  along  approved  architectural 
methods. 

The  width  of  roadwav  is  also  of  importance.  While 
,1  width  of  sixteen  feet  is  considered  a  standard  width 
for  ordiiiarv  country  highway  bridges,  it  is  (piestion- 
able  if,  i<u  many  of  our  more  iinportant  higliways,  the 
width  should  not  be  increased. 

There  are  many  other  questions  associated  with  the 
siibiect  under  discussion  which  might  be  touched  upon, 
and  the  subject  involves  a  great  many  details.  In 
brief,  it  m;i\'  be  stated,  however,  that  the  s.ami'  laws  and 


.axioms  api)h'  to  bridge  construction  as  t(]  other  types 
of  construction,  and  unless  the  bridge  structure  is 
])laced  on  a  sound  foundation,  designed  with  care,  and 
built  of  the  best  materials  and  workmanshi]),  the  result 
will  not  only  be  displeasing  in  the  eye,  but  will  e\'en- 
tually  prove  a  failure. 


Effect  of  Gypsum  on  Embedded  Steel 

GYPSUM,  although  formerly  supposed  to  have  a 
corroding  efifect  on  steel,  has  latterly  proved 
to  cause  no  noticeable  or  harmful  deteriora- 
tion. At  various  times  tests  have  been  con- 
ducted to  determine  the  exact  effect  of  gypsum  on 
embedded '  steel.  For  many  years,  gypsum  tiles  and 
slabs  have  been  used  for  constructional  purposes  and 
an  article  in  the  Contract  Record  of  Feb.  7,  1917,  drew 
attention  to  a  new  type  of  reinforced  gypsum  roof. 
This  material  thus  occupies  an  important  place  in  the 
list  of  structural  materials  and  certainty  that  not  cor- 
rosion is  caused  to  the  reinforcing  is  essential  to  its 
wide  adoption.  Besides  a  load-bearing  use,  gypsum 
has  been  widely  employed  as  a  fire  protecting  medium 
for  steel  supporting  members.  Its  use  for  this  pur- 
pose has  been  allowed  by  building  codes,  the  result 
of  tests  establishing  its  non-corroding'  properties. 

In  1912  a  fire  test  was  made  on  a  gypsum  floor  at 
the  testing  station  of  Colurnbia  University  for  the 
city  of  Toronto.  The  floor  was  a  4-inch  thick  rein- 
forced-gypsum  slab.  It  successfully  passed  the  test 
required  by  the  New  York  Building  Department — a 
four-hour  load  and  fire  test.  After  the  test,  the  slab 
was  broken  up  and  the  scrap  exposed  to  the  elements 
of  the  weather  for  about  a  year.  An  examination  then 
disclosed  the  fact  that  any  metal  wdiich  remained  em- 
bedded in  the  gypsum  mixture  was  not  corroded,  but 
all  metal  exposed  to  the  weather  showed  signs  of 
active  corrosion. 

Another  important  test  Avas  conducted  on  a  gyp- 
sum floor  forming  a  theatre  roof  garden  in  New  York 
City.  The  part  cut  into  was  under  the  stage  near  a 
tank  of  water  used  for  diving  purposes.  This  location 
was  chosen,  as  disclosing  the  Avorst  possible  condi- 
tions, as -the  ])roximity  of  moisture  would  aggravate 
any  corrosion  that  might  take  place.  The  reinforce- 
ment in  the  slab  comprised  ungalvanized  S-hooks  se- 
cured to  I-beam  flanges,  to  which  w'ere  attached  twist- 
ed galvanized  wires  forming  the  reinforcement.  The 
steel  and  wire  had  been  enibedded  for  15  years  and 
when  removed  were  in  absolutely  good  condition. 

Still  further  information  as  to  tlie  efficacy  of  gyp- 
sum in  protecting  steel  is  given  by  the  Bureau  of 
Standards  of  the  United  States,  which  has  been  con- 
ducting tests  for  some  time  on  the  protective  value 
of  various  coatings  on  metal  lath.  The  results  as  con- 
tained in  a  progress  report  are  as  follows: — 


The  numeral  10  is  assumed  to  indicate  a  ])erfect 
condition  or  no  rust. 

Avcras'c  of 

Type  of  Lath  Gyp.'siim  all  plasters 

Lath   galvanized   hcfore   ex[);uisii)n .  .  .  .  9.()  <).S 

Painted  "Special"  iron  lath    i).o  i).,*} 

Painted  steel  lath   o.o  i)  ^ 

.Slierardized  lath   7.,-,  ^  ;• 

llnpainted  "Spceial"  iron  lath   7.25  7.0 

Plain  steel  lath   7  ~  r. 


Tlu'  above  outlined  experienci's  indicate  that  when 
gyi)sum  is  used  upon  metal  lath  or  structural  steel,  no 
progressive  corrosion  can  occiu"  if  air  and  moisture  aw 
pi'e\eUted  from  conn'ng  in  contact  with  the  mel;il. 
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Itlectricity  for  Sewage 
Purification 

  By   r   c:halkley  Hatton'  

^  ■     III         i>  a  jjopular  impression  thai  electricity 
I      will   aecoiiiplisli  about  evervthino^  excejit  the 
JL     generation  of  human  life,  and  a  yreat  many 
scientilie   investi_uators   have   spent   time  and 
money  to  adai)t  electricity  to  tlu'  purification  of  sew- 
a.ye.  hut  so  far  with  little  practical  result. 

Men  with  hut  little  kiiowlcdg-e  of  the  \ast  com- 
plexity of  sew;ii;e  purilicatii)n  have  developed  appar- 
atus and  processes,  upon  which  they  have  secured  pat- 
ent, for  treating-  sewage  electrically. 

To  assist  them  in  introducing'  their  goods  to  the 
l»ul)lic  they  h.ive  associated  with  them  very  able  ])ro- 
moters  who  ha\e  been  energetic  in  presenting  the 
efficiency  and  eciniumy  of  the  ])rocess  tu  many  com- 
munities. The  subject  has,  therefore,  become  too  ])ul)- 
lic  to  he  altogether  ign<M-ed. 

The  h'lectro  Sanitation  Company  of  Los  Angeles, 
Cal.,  has  introduced  the  electrolytic  process  developed 
by  Mr.  L.  G.  Lautzenhiser,  which  consists  of  passing 
crude  sewage  through  a  trough  partly  filled  with  elec- 
trodes placed  at  right  angles  to  the  line  of  flow  and 
connected  in  ])arallel  with  a  lnw  voltage  electric  cur- 
rent. 

In  brief,  the  theory  is  that  the  applied  sewage  con- 
taining tal)le  salt,  and  other  electrolytes  is  rapidly  de- 
composed by  the  passing  electric  current,  forming 
caustic  soda,  nascent  chlorine,  hydrogen  and  oxygen. 
I'art  of  the  chlorine  thus  set  free  combines  with  the 
soda.  lime  and  iron,  thrown  ofif  from  the  electrodes, 
forming  hypochlorites  which  attack  the  organic  mat- 
ter and  destroy  the  bacteria. 

This  process  has  been  installed  in  several  small 
communities  in  Texas  and  California.  The  Milwau- 
kee station  experimented  with  it  for  some  months,  un- 
der the  direct  supervision  of  Mr.  Lautzenhiser,  but 
abandoned  it  as  unsuitable  to  Milwaukee  conditions. 

A  few  years  ago  Mr.  C.  P.  Landreth,  of  the  city 
of  Philadelphia,  a  gentleman  engaged  in  the  manufac- 
ture and  sale  of  belting,  invented  an  apparatus  for  the 
purification  of  sewage  by  electrolysis.  This  machine  has 
recently  been  tried  out  at  Elmhurst  Sewage  r3isposal 
plant  in  the  Borough  of  Queens,  New  York,  the  Chi- 
cago Stock  Yards,  and  at  Decatur,  111. 

It  differs  essentially  from  the  Lautzenhiser  appar- 
atus in  that  a  rapidly  mo\  ing  paddle  is  introduced  be- 
tween each  electrode  to  keej)  its  face  well  scoured  and 
sewage  agitated,  but  the  theory  of  treatment  is  the 
same,  so  far  as  the  electrolysis  is  concerned. 

In  order  to  aft'ect  the  standard  of  purification  sought 
by  those  interested  in  introducing  this  apparatus,  large 
quantities  of  lime  are  added,  and  whether  it  is  the 
lime  or  the  electrolysis  which  is  the  most  influential 
agent,  is  a  matter  of  disagreement  among  engineers ; 
but  whichever  way  this  discussion  may  he  finally  set- 
tled, the  cost  of  such  treatment,  so  far  as  reliably  pub- 
lished, has  not  attracted  the  public  to  any  extent. 

Based  on  the  treatment  of  one  million  gallons  of 
sewage  treated,  the  cost  at  Elmhurst  was  estimated  to 
l)e  S.30.19.  On  the  same  basis,  the  cost  at  Decatur  was 
S1.S.85. 

In  passing  from  a  discussion  of  this  process  of  sew- 

*  From  a  paper  read  before  the  Western  Society  of  Engineers, 


age  treatment,  the  author  wishes  it  understood  that  in 
si)ite  of  the  negative  results  so  far  obtained  in  treating 
sewage  by  electricity,  he  believes  that  this  force  will 
eventually  give  more  positive  and  encouraging  results, 
but  he  does  not  look  for  such  until  the  expert  electri- 
cian, sanitary  chemist  and  engineer  get  together  upon 
a  serious  study  of  the  problem. 


Percentage  System  in  Build- 
ing Work 

 By  G.  D.  Grain,  Jr.  

TM  E  extent  to  which  the  percentage  system  of 
handling  building  contracts  is  being  used,  es- 
pecially on  smaller  jobs,  such  as  residences,  is 
indicated  by  the  fact  that  one  of  the  leading- 
building  concerns  of  a  southern  city  reports  that  over 
90  per  cent,  of  its  work  is  now  being  done  on  that 
basis. 

y\n  interesting  discussion  of  the  merits  of  the  plan 
is  contained  in  a  letter  sent  out  by  the  company  to 
its  customers,  in  wdiich  the  following  language  ap- 
pears : 

"We  all  agree  that  what  the  average  person  wants 
when  making  a  purchase  is  to  get  his  money's  worth. 
He  is  willing  that  the  seller  should  have  a  legitimate 
profit  over  and  above  his  cost  of  material  and  labor 
and  expense  of  conducting  business.  We  w^ant  you 
to  get  accjuainted  with  our  method  of  building. 

"Building,  like  other  lines,  has  undergone  changes 
in  recent  years.  Formerly  competition  was  so  keen 
that  many  builders,  in  order  to  get  work,  simply  neg- 
lected the  matter  of  overhead,  and  undertook  work 
that  caused  them  losses,  and  then  wondered  wdiy  they 
made  no  better  progress.  We  have  gotten  away  from 
that  and  are  following  largely  the  cost-plus-percent- 
age method  to  the  satisfaction  of  a  large  number  of 
our  clients.  The  fact  of  the  matter  is  that  at  present 
over  90  per  cent,  of  our  large  volume  of  work  is  being- 
done  on  this  plan. 

"By  this  method  we  guarantee  our  figures  and  you 
have  the  advantage  in  the  first  place  of  knowing  the 
•-maximum  amount  that  you  will  have  to  invest,  and 
then  of  enjoying  the  anticipation  of  a  possible  saving, 
as  in  nearly  every  case  w^e  have  efl^ected  one,  ranging 
all  the  way  from  5  to  20  per  cent." 

The  system,  as  indicated,  involves  taking  the  work 
on  a  l)asis  of  the  cost-plus-percentage,  which  includes 
overhead,  supervision  and  profit.  The  amount  of  the 
margin  varies,  but  15  per  cent,  is  about  the  average 
at  which  most  jobs  of  this  kind  are  handled.  The 
maximum  figure  which  is  named  on  the  job  is  usually 
the  architect's  estimate ;  and  while  one  possible  ad- 
vantage of  the  percentage  system,  from  the  standpoint 
of  the  builder,  is  that  he  is  protected  in  case  of  un- 
usually expensive  features  unexpectedly  developing, 
the  company  above  referred  to  has  found  that  the  esti- 
mate is  ordinarily  sufficiently  liberal  to  enable  it  to  be 
used  as  a  maximum  basis  on  which  to  figure  the  work. 

The  defects  of  the  system  of  competitive  bidding- 
are  obvious.  The  man  who  knows  least  about  the  cost 
of  doing  the  work  is  often  the  successful  bidder — iox 
this  reason.  The  percentage  system  enables  the  owner 
t(j  discriminate  and  to  select  the  concern  which  has 
earned  a  reputation  for  good  work  and  reliahilitv,  as 
he  is  then  protected  from  excessive  costs  bv  the  ar- 
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ran^icment  described.  In  otlier  words,  a  premium 
is  ])ut  on  o-ood  work,  rather  tlian  merely  on  the  aliihty 
to  bid  low. 

The  average  owner  is  willing  that  the  contractor 
make  a  fair  profit  on  his  work;  and  it  is  also  plain  that 
if  a  contractor  sees  that  he  is  likely  to  lose  money  on  a 
jdb  he  will  be  temi)ted  to  "cut  the  corners"  wherever 
he  can  for  the  sake  of  making-  his  net  loss  as  low  as 
possible.  This  does  not  always  happen,  of  course;  for 
many  concerns  \vould  rather  lose  money  on  a  piece 
of  work  than  risk  losing  the  good-will  of  the  customer. 
Nevertheless,  the  temptation  to  slight  the  quality, 
when  it  is  found  that  a,  bid  which  is  too  low  to  cover 
the  cost  has  been  made,  is  present,  and  it  doubtless 
has  its  efYect  in  a  good  many  cases. 

On  the  other  hand,  the  \  ery  fact  that  the  wise  con- 
tractor appreciates  the  risk  involved  in  bidding,  since 
it  is  never  possible  to  anticipate  every  feature  which 
may  arise,  means  that  a  larger  margin  must  be  allowed 
to  take  care  of  the  unknown  quantities  than  would  be 
necessary  if  every  point  were  covered  by  the  bid.  The 
contractor  who  would  be  willing  to  make  15  per  cent, 
"for  sure"  (jn  every  job  Will  probably  allow  25  per  cent, 
ill  bidding  in  order  to  take  care  of  the  unexpected 
difficulties  that  may  arise,  and  also  to  take  care  of 
other  jobs  where  the  net  had  been  considerably  below 
the  expected  profit. 

That  means  that  in  some  cases  the  owner  pays  more 
than  a  fair  price  for  the  job.  He  is  helping  to  average 
up  the  general  run  of  work,  and  his  excess  payment  off- 
sets the  too  small  amount  charged  on  an  unprofitable 
job.  This  is  obviously  an  ine(|uitable  system,  and  fur- 
nishes a  legitimate  argument  for  the  use  of  the  ])cr- 
ceiitage  system. 

One  of  the  chief  advantages  to  the  contractor  is  that 
suggested  above.  He  can  get  the  benefit  of  accumu- 
lated good  will  and  the  prestige  which  goes  with  a 
record  of  big  jobs  well  handled.  While  it  is  not  neces- 
sary that  the  architect  let  the  contract  in  every  case  to 
the  low  bidder,  the  inclination  is  always' in  that  direc- 
tion ;  and  thus  the  inexperienced  and  the  unskilled,  who 
know  neither  how  to  figure  the  cost  of  a  job  nor  how 
to  handle  it  to  the  best  advantage,  are  likely  to  get 
work  to  which  those  who  ha\  e  proved  themselves  in 
])revious  jobs  are  really  entitled.  That  is  one  of  the 
glaring  weaknesses  of  the  present  system.  The  low- 
est and  best  bidder  is  the  man  to  whom  the  contract, 
in  theory,  should  be  awarded  ;  but  in  actual  practice 
it  is  more  often  the  low  man  than  the  best  man  who 
gets  the  business.  Contractors  have  learned  this,  and 
know  that  only  when  their  bid  is  pretty  close  to  the 
bottom  will  they  be  given  serious  consideration. 

It  must  not  be  thought,  however,  that  the  percent- 
age idea  solves  all  problems  and  makes  life's  path  easy 
for  the  contractor.  'I'here  are  difficulties  and  irritations 
involved  here  as  well. as  under  any  other  system,  for 
no  change  in  methods  will  change  human  nature.  The 
contractor  who  is  inclined  to  beat  the  owner  under  a 
bidding  system  will  probably  attein])t  the  same  thing 
under  a  percentage  plan. 

In  fact,  cases  have  been  cited  in  which  the  con- 
tractor padded  his  expense  bills,  charging  the  owner 
with  tlie  list  price  for  material,  without  showing  the 
discounts  received.  Time  for  labor  was  also  increased, 
helpers  being  put  in  at  full  wages,  and  other  features 
of  that  kind  develo])ing.  Carelessness  in  buying  and 
using  material  when  the  owner  is  footing  the  bills  is 
also  ap])arcnt  in  some  jobs  handled  on  a  percentage 
])lan,  and  when  this  occurs  the  system  is  given  a  bad 
name. 


Another  difficulty  is  determining  just  what  the 
percentage  should  be.  And,  after  all,  here  is  an  oppor- 
tunity for  bidders  to  be  pitted  against  each  other ;  for 
the  man  who  agrees  to  do  the  work  for  the  smallest 
l)ercentage  over  and  above  the  cost  of  material  and 
labor,  otlier  things  being  equal,  is  likely  to  get  the  job. 
So  adopting  this  plan  does  not  entirely  solve  the  prob- 
lem. 

"The  percentage  system  has  been  given  undeserved 
unpopularity  among  certain  owners  and  architects," 
said  a  well-known  builder  recently,  "because  of  their 
experience  in  dealing  with  contractors  who  did  not 
play  fair.  It  might  be  said  that  under  such  a  system 
the  owner  would  be  foolish  to  give  his  work  to  any- 
body except  those  whom  he  knows  he  can  trust  com- 
pletehv  But  if  one  man  is  willing  to  work  for  a  smaller 
margin  than  another,  he  is  likely  to  be  given  the  con- 
tract. The  contractor  of  this  kind  may  think  that  it  is 
legitimate  to  make  up  for  a  narrow  margin  of  profit  by 
jiadding  his  bills  and  get  his  profit  in  some  other  way; 
but  we  believe  in  laying  all  our  cards  on  the  table  and 
stating  at  the  beginning  just  what  the  charge  is  going 
to  be,  above  the  cost  of  labor  and  material." 

Taking  it  all  in  all,  and  in  view  of  the  experience  of 
leading  concerns  like  the  one  cited  in  this  article,  it 
seems  that  the  percentage  system  is  making  good  and 
has  come  to  stay. — The  National  Builder. 


Engineers  Handling  Questionnaire 

In  connection  with  the  distribution  of  question- 
naires in  Montreal,  a  meeting  was  held  at  the  rooms 
of  the  Canadian  Society  of  Civil  Engineers  on  May  10, 
Prof.  E.  Brown  presiding.  The  city  of  Montreal  has 
been  divided  into  30  districts  for  the  purpose  of  secur- 
ing information  from  nearly  1,500  firms,  etc.  The  fol- 
lowing captains  of  teams  are  appointed:  Messrs.  E. 
Marceau,  A.  Surveyer,  J.  C.  Smith,  J.  M.  Robertson, 
R.  M.  Wilson,  deGaspe  Beaubien,  J.  T.  Farmer,  J.  S. 
Costigan,  O.  O.  Lefebvre,  H.  Rolph,  K.  B.  Thornton, 
F.  B.  Brown,  C.  E.  Eraser,  W.  D.  Black,  F.  H.  Pitcher' 
A.  F.  Byers,  R.  deL.  French,  G.  R.  McLeod,  W.  W. 
Plumb,  M.  Beullac,  A.  R.  Roberts,  H.  Y.  Russell,  |. 
W.  Bell,  J.  A.  Dresser,  Capt.  J.  G.  Ross,  Leo.  Ryan.  C. 
A.  Hazen,  J.  A.  DeCew,  Lt.-Col.  C.  N.  Monsarrat,  and 
Dr.  Milton  liersey. 


Progress  on  St.  Maurice  Dam 

The  St.  Maurice' Construction  Company,  Montreal, 
are  making  rapid  progress  with  the  St.  Maurice  dam 
i)eing  built  for  the  Quebec  Streams  Commission.  About 
15,0fX)  yards  of  concrete  are  now  in  place.  The  main 
channel  of  the  stream  has  been  unwatercd  by  means 
of  cofferdams,  and  concrete  work  was  started  on  April 
liSth  for  this  ])ortion  of  the  work.  Sir  Lomer  (Jouin, 
the  prime  minister  of  the  province,  in  comi)any  with  the 
Hon.  S.  N.  Parent,  the  chairman  of  the  commission, 
visited  llie  work  during  the  past  week. 


Looking  at  Shipbuilding  Possibilities 

Mr.  T.  S.  Did  <son,  of  William  Beardmore  C  om- 
pany,  shipbuilders.  Glasgow,  is  in  this  country  for  the 
l)urpose  of  selecting  a  site  for  ;ui  extensive  steel  ship- 
building and  dry  dock  plant.  It  has  been  definitely 
settled  that  a  plant  will  be  built  in  Canada,  in  com- 
l)an>-  with  Mr.  .\.  I).  Sw;m,  consulting  engineer,  Mont- 
re;il,  .Mr.  Dickson  has  inspected  sites  at  Montreal, 
(Juebcc,  Halifax,  N.S.,  ;iiid  St.  John,  N.B. 
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Painting  Exterior  Concrete  Surfaces 


Tl  I  l\  l'i)lli>\s  ill.::;  rci,Mmniciulalii)U>  i"c\L;;tr(lini;  ir^at- 
ini;  and  paiiiliiiL;'  coiicrcto  surfaces  arc  hy  A.  A. 
KcUv,  in  C'cniciU  \\  <  m  IiI  : 

'\  hv  life  of  cciiiciu  is  llic  alkali  Cdulcnt;  re- 
move this  alkali  and  the  cement  becomes  worthless.  It 
is  the  alkali  that  renders  it  diflicnU  to  ^et  a  satisfactoiy 
paint  coat  o\  er  a  cement  >nrlace.  Xeulralize  the  alkali 
with  an  acid  and  the  cenu-nt  is  weakened,  the  surface 
is  soft.  This  was  one  of  the  earliest  methods  taken  for 
ireatinii  cement  surfaces,  usin^-  diluted  muriatic  acid. 
This  cleaned  the  surface  and  remo\  ed  the  alkali  there- 
frum,  hut  it  at  the  >ame  lime  con\erted  tlie  free  lime 
into  calcium  chloride,  injurini;  the  surface,  and  niakiui; 
it  liable  to  crumble,  ."-^idpliuric  acid  also  h.ad  been  tried, 
with  the  same  re->ult,  nf  C(iur>e.  .Moreoxer,  enou.L^h 
acid  remained  after  w.ashiui;  off  lo  altect  tiie  paint iny, 
and  it,  too.  was  badly  injured. 

If  a  cement  surface  is  allowed  to  stauil  to  the 
weather  for  a  year  or  niMre  the  weather  will  neutralize 
the  alkali,  and  the  cement  will  ha\e  become  dry,  an 
imi)ortant  consideration.  This  method  is  far  better 
than  the  acid  ai)plication,  but  one  should  not  fi.qure  on 
liavinp-  a  cemented  surface  or  stucco-house,  or  nther 
structure  painted  at  once,  upon  ci luiiiletion. 

Zinc  Sulphate  Treatment 

The  McXichoU  process  seems  to  be  the  'best  treat- 
ment yet  devised  fcjr  coatin_s4-  a  fresh-cemented  surface. 
It  consists  of  zinc  sul])hate,  live  pounds  to  the  .<^allon 
of  .soft  water.  The  zinc  suli)hate  forms  a  clumical 
compound  that  prevents  the  alkali  from  attacking  the 
paint  coating,  afterwards  applied.  This  process  is  also, 
good  for  interior  walls,  over  Keene's  or  Portland 
cement.  When  it  is  dry  apply  a  coat  of  either  pure 
raw  linseed  oil  or  an  oil  paint,  thinned  out  with  ben- 
zine. Some  use  a  common  \arnish  size,  instead  of 
paint  or  oil,  it  being  chea])er,  but  the  oil  or  i)aint  is 
better. 

.\nother  formula  calls  for  ecpial  parts  of  water  and 
zinc  suliihate,  which  is  ap]>lied  on  the  dry  cemented 
surface,  using  a  stiff  bristle  brush.  This  coating  will 
have  become  hard  in  three  or  four  days;  the  zinc  sul- 
phate having  changed  the  caustic  lime  of  the  cement 
into  calcium  sulphate  or  gypsum,  and  zinc  oxide  has 
been  deposited  in  the  pores  of  the-  cement.  When  t)il 
paint  is  subsequently  applied  it  becomes  iiui )r])i irated 
with  the  zinc  coating  and  forms  a  lasting  coating. 
Zinc  sulphate  has  no  known  injurious  effect  on  con- 
crete or  cement  surfaces,  conse(|uentlv  there  is  no  dis- 
integrating chemical  change  set  up.  The  process  has 
proven  a  decided  success. 

.Another  treatment  for  the  cement  surface  is  to 
apply  a  solution  of  10  pounds  of  carbonate  of  ammonia 
to  4.5  gallons  of  water.  This  forms  insoluble  calcium 
carbonate  on  the  surface  of  the  cement,  and  a  large 
amount  of  ammonia  is  liberated,  leaving  a  good  sur- 
face for  paint.  This  does  not  injure  the  cement,  but 
where  mortar  containing  lime  is  used  in  doing  stucco 
work  it  is  better  to  use  two  weak  solutions  this 
wash  than  one  strong  one. 

Correct  Method  of  Painting 

The  following  i>  a  correct  methi^d  f(/r  painting  mu 
cement : 

The  priming  coat:  C)nf  hundred  pounds  while  lead, 


in  oil;  4  gallons  ])ure  ilxnlcd  oil,  and  1  gallon  turpen- 
tine; or  in  place  of  boiled  (ji1  use  9  gallons  pure  raw  oil 
;iu(l  ,1  half-i)ints  of  jai)an. 

.Second  coat  :  (  )ne  hundred  i)ounds  wdiite  lead  in  oil ; 
one-third  bdileil  nil  and  two-thirds  raw  t)il,  and  1  pint 
japan  drier,  or  4  gallons  raw  oil,  and  the  japan. 

Third  and  last  coat:  One  hundred  pounds  white 
lead  in  dil  ;  (ine-third  gallon  boiled  oil  and  two-thirds 
raw  oil,  or  i^alUjus  raw  e)il,  1  pint  turpentine,  and 
same  of  japan. 

Red  lead  is  a  good  pigment  for  painting  over  ce- 
ment, using  X5  |)(iunds  dry  lead  o.xide  to  a  gallon  of 
boiled  oil,  ;m(l  1  tpiart  of  turpentine.  Red  lead  makes 
a  more  ela^lie  paint  than  white  lead,  and  seals  up  the 
l)ores  belter,  but  the  red  is  not  desirable  under  light 
p.aiuts. 

Another  method  for  painting  o\-er  the  zinc  sulphate 
treatment  consists  in  using  a  paint  thinned  only  with 
turi)entinc,  with  a  little  varnish  to  serve  as  a  binder. 
'J'he  second  cnat  is  the  same.  The  third  coat  should  be 
thinned  with  a  mi.xture  of  three  parts  boiled  oil  and 
one  part  pure  tur|)entine.  The  next  and  last  coat 
should  be  thinned  with  turpentine  only,  with  a  little 
\  arnisli  for  a  binder.  This  would  give  a  flat  or  lustre- 
less surface,  desirable  in  some  instances. 

In  painting  o\  er  cement  it  is  thought  by  some  ex- 
perts that  considerably  more  turpentine  should  be 
used  than  in  an\-  oi'dinary  i)ainting,  and  use  verv  little 
japan  driers.  As  to  oil,  tlie  boiled  is  thought  to  be  pre- 
ferable 111  raw.  In  the  priming,  the  paint  should  be 
thin,  u.sing  turpentine  and  no  oil,  although  each  suc- 
ceeding coat  nia\-  have  a  little  more  oil  than  the  one 
belore  it.  It  is  also  imi)ortant  that  each  coat  be  given 
auii)lc  lime  for  drying  ])eforc  the  next  coat  is  applied. 

Suitable  Pigments 

As  to  tlie  jiigments  that  may  be  safely  used  in 
painting  ()\  er  cement  or  concrete  surfaces  we  have  the 
following:  h'or  buff',  use  yellow  ochre.  For  light  yel- 
low, use  zinc  chromate  or  zinc  yellow.  For  red,  use 
iron  oxide.  For  blue,  use  ultramarine  ;  the  sulphate 
ultramarine  by  preference.  For  green,  use  ultramarine 
green,  or  oxide  of  cromium  green.  For  white,  use  zinc 
white;  the  oxide  or  sulphide  (lithopone).  For  black, 
use  mineral  black,  black  oxide  'of  manganese,  black 
oxide  of  iron.  For  gray,  use  both  graphite  and  litho- 
I)one,  or  lithopone  and  mineral  black. 

Concerning  the  waterproofing  of  cemented  sur- 
faces a  number  of  special  coatings  have  been  placed  on 
the  market,  with  the  claim  that  they  will  withstand  the 
action  of  alkali.  'i4iis  ensures  a  paint  from  destruction 
w  hen  ai)i)lied  over  the  cement.  But  it  appears  that  in 
«ome  instances  at  least  the  claims  are  largely  over- 
drawn ;  their  waterproohng  qualities  at  any  rate.  It  is 
very  ea.sy  .to  test  any  waterproofing  liquid.  Take  a 
porous  brick,  one  that  will  fairly  represent  the  cement- 
ed surface  as  to  porosity,  and  a])ply  to  it  as  manv  coats 
of  the  liquid  as  you  would  apply  to  the  cemented  sur- 
face, and  let  each  coat  have  ample  time  for  drying. 
When  the  coats  are  all  quite  dry.  weigh  the  brick',  and 
make  a  note  of  its  weight.  Then  place  the  brick  in  a 
vessel  with  water  enough  to  cover  it.  After  twelve 
hours  take  out  the  brick  and  wipe  oft"  surplus  moist- 
ure; then  weigh  and  compare  with  weight  taken  in  the 
tirsl  insbancc.    The  difference  in  the  weight  will  slunv 
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llic  amount  of  waler  taken  up.  Such  tests  must,  of 
course,  be  made  carefully,  in  order  to  obtain  accurate 
results.  Let  the  brick  in  the  lirst  ])lace  be  perfectly 
tlry,  and  see  that  the  coatiui^s  entirely  cover  its  surface. 
Let  each  coat  have  plenty  of  time  for  drying-,  and 
wei.^h  carefully.  This  is  a  simple  and  \-erv  conclusive 
test. 

A  Protective  Liquid 

Jt  is  often  desirable  to  use  a  protcclixe  litpiid  that 


will  not  alter  the  color  of  the  cemented  surface.  The 
use  of  i)araffine,  ajjplied  hot,  and  the  surface  also  heat- 
ed, to  enal)le  the  paraffine  to  enter  more  perfectly,  has 
lon<4'  been  used,  and  very  satisfactorily.  S(  )m e  t li ui k 
nothing-  can  be  better  for  coating-  cement  or  concrete 
than  tliis  simi)le  substance,  as  it  is  unaffected  by  alkali 
or  acids  and  is  v\  ateri)roof  ;  at  the  same  time  it  does  not 
affect  the  cement  in  anv  way,  being  neutral  and  cidor- 
less. 


Bituminous  Material  in  Road  Work 

The  Construction  and  Maintenance  of  Various  Types  of  Road 
Surfaces  Involving  Bitumen  in  Some  Form  —  Sand  Oil  Roads 


By  W.  R.  Farrington* 


A CONSIDERATION  of  -  bituminous  road  and 
street  work  divides  naturally  under  two  gen- 
eral  heads — construction   and  maintenance. 
Under  construction  we  will  consider  bitunini- 
ous  concrete,  bituminous   macadam,  and  bituminous 
surface  treatments. 


Bituminous  Concrete. 

Any  discussion  of  bituminous  concrete  would 


ot 


course,  be  incomplete  without  some  mention  of  sheet 
asphalt.  The  details  of  this  type  of  construction  are 
familiar,  however,  since  this  pavement  has  been  m 
common  use  in  the  largest  cities  for  at  least  20  or  25 
years,  and  has  given  excellent  service. 

Surfaces  or  i)aA'ements  constructed  under  the  "To- 
peka  specifications"  and  similar  pavements  are  appar- 
ently increasing"  in  favor  for  roads  and  streets  carrying 
heavy  travel,  and  where,  for  various  reasons,  it  is  not 
considered  advisable  to  use  sheet  as])halt  or  to  pay  the 
royalty  on  ])atented  pavements. 

These  ])avements  differ  from  sheet  asphalt  largely 
in  the  size  and  grading-  of  the  aggregate  and  to  some 
extent  in  the  hardness  of  the  asphalt  or  oil  asphalt  used. 
Jn  s(jme  localities  tar  is  being  used  in  place  of  asphalt  or 
oil  asphalt,  the  advocates  of  tar  claiming  for  it  less  cost 
for  the  material  and  also  greater  ease  and  hence  less 
cost  of  mixing. 

Ijroken  stone  and  \arious  bituminous  materials  are 
being  used  quite  extensively,  with  good  results,  on  the 
hea\  ier  traveled  roads  outside  the  cities.  The  usual 
form  of  construction  is  a  base  of  broken  stone  from 
three  to  five  inches  thick,  after  rolling,  the  voids  in  this 
course  being  filled  with  stone  dust,  screenings,  or  sand. 
The  top,  or  wearing-  course,  which  should  be  from  two 
to  three  inches  thick,  after  rolling.  cf)nsists  of  broken 
stone,  mixed  with  bituminous  material,  in  some  cases 
the  stone,  as  well  as  the  bituminous  matcral,  must  l)e 
heated  to  insure  good  results.  The  lake  as]:)halts,  oii, 
or  residuum  asphalts  and  tar  are  used  for  this  work, 
just  enough  buumiuous  material  tii  tlioroughl_\  coat 
the  stone  should  be  used.  Less  bituminous  material 
means  possible  disintegration,  due  to  lack  of  bond,  and 
too  much  is  likely  to  result  in  too  heavy  a  coating  and 
eventual  rolling  of  the  surface. 

The  same  ad\-antages  arc  claimed  for  lar  in  this 
Work  as  mentioned  under  "Topeka  specification"  pa\  e- 
nient,  while  the  advantage  claimed  for  the.  asphalts  is 
less  cost  of  maintenance.  Lnder  similar  travel  and 
Conditions,  the  tar  road  will  re(|uirc  more  fre((uent  seal- 
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ing  than-  the  asphalt  road,  but  it  is  only  fair  to  state 
that  the  cost  of  resealing  is  small.  The  achocates  ot 
asphalt  also  claim  that,  even  with  a  seal  coat,  the  tar 
will  los,e  its  life  sooner  than  asphalt,  and,  consecjuently, 
that  the  asphalt  surface  or  pavement  is  a  more  perman- 
ent one. 

Sand  and  Asphalt  or  Oil  Roads 

While  sand  and  oil  roads  ha\'e  attracted  consider- 
able attention,  there  is  evidently  more  or  le'ss  misun- 
derstanding about  them.  Apparently  some  parties  have 
assumed  that  these  surfaces  would  prove  a  panacea  for 
all  road  troubles,  while  others  have  considered  that  the 
sand  and  oil  'work  was  an  endeavor — and  not  a  very 
successful  one — to  imitate  or  approximate  sheet  as- 
phalt, "Topeka  specification,"  or  similar  pavements. 
Neither  view  is  correct.  These  surfaces,  as  constructed 
with  the  sand  usually  available,  and  without  the  addi- 
tion of  other  aggregate,  will  not  carry  a  larg,e  amount 
of  heavy  travel,  especially  if  the  proportion  of  horse- 
drawn  vehicles  is  large.  f'x])eriments  are  being  made, 
however,  including  the  addition  of  cement:  and  stone 
dust,  and  the  results  apparently  warrant  the  belief  that 
some  c(jmbination  will  be  found  ex  entually  which  will 
result  in  a  surface  that  will  carry  heavy  travel  economi- 
cally. 1'he  present  idea  is  a  base  of  the  ordinary  mix- 
ture and  a  wearing  surface  of  the  stronger  mixture. 
Such  a  surface  will  not  be  a  cheap  one,  but  it  is  ex- 
pected that  the  cost  will  be  considerably  less  than  that 
of  sheet  asphalt  and  similar  ])a\  ements. 

Sand-Oil  Surfacing  Methods 

As  to  the  details  of  construction,  the  usual  oullit 
for  sand-oil  surfacing  ct)nsists  of  a  mixer  similar  to  a 
concrete  mixer,  with  charging  <le\ice,  and  in  most 
cases  equipped  with  a  hot  attachment,  and  ;i  mechani- 
cal drier.  These  drums  are  similai'  to  the  drums  used 
with  asphalt  i)lants',  but  the  llanie,  instead  of  being 
thrown  between  the  drum  and  a  jacket,  as  is  custom- 
ary with  asphalt  plants,  is  thrown  either  directlv  into 
the  end  of  the  drum  (which  is  not  jacketed)  or  into  ,i 
coaTbustion  chamber  at  one  end  of  the  drum.  The 
asph;ilt  or  oil  asi)halt  is  heated  in  kettles  before  mix- 
ing. Where  the  ordinary  hot  altachnienl  is  used  the 
oil  is  poured  into  the  mixer  through  tlie  ilanie.  'fhi- 
lact  has  led  some  to  believe  that  ihe  biluminous  m;i- 
terial  must  be  burned,  and  tlial  llie  roads  will  ine\il:i- 
bl\-  fail  for  this  reason.  Ilowexer,  roads  in  use  be 
tween  four  and  fi\e  years  do  imt  show  signs  of  dele- 
iorating  as  yel.  The  reason  the  bituminous  niaU'rial  i- 
iiot  burned  is  i)ro'bal)l\-  lack  of  sufficient  ox\gen  in  t'u- 
mixer  to  cause  combustion. 

The  sand  and  oil  mixture  is  >pi-ead  usualL  in  one 
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ci>iir>c.  >h;ii)ctl  witli  ral<<.'>,  ;iiul  iinnicdiatcly  rollcl, 
first  with  a  horsc-rollrr  ami  iln.-n  w  ilh  a  taiulcui  sUmiu 
mlU'r,  in  the  ooiirsi-  ni  a  l\'\v  lunirs.  l>ofuro  rol'ir.i; 
with  the  steam  i\)Iler,  ami,  if  m  ccssarv .  (hiring  ihis 
ntlliiiii.  the  surface  is  reshaped  w  ith  a  mad  iiiacliinc.  tn 
remove  anv  ine(|ualilies  (U'\ I'lojiiiiL;  diniiii;  tin.-  prelim- 
iuarv  ri>llini^. 

'Pile  l)est  resuUs  have  hciii  obtained  with  nil 
a>|ihalts  havinj^'  a  peiietratii 'n  ni  lium  'H)  to  123.  If 
tlie  .grains  of  sand  are  rnnndcd,  and  csjici-iallv  if  tlie 
si/e  of  tlie  li'rains  \aries  little,  a--  with  ni-diiiary  heaeli 
■sand,  a  verv  hea\ \-  oil  a>plialt  .L;i\es  the  hest  results. 
<  )r(hnaril\-  the  best  result>  have  been  obtained  by  the 
use  of  about  U>  s^allons  of  oil  per  cubic  yard  of  sand, 
loose,  or  abi>ut  IS  gallons  comi)acled.  \\'ith  this,  as 
with  other  mixed  \vt)rk,  just  enough  bituminous  ma- 
terial should  be  used  to  tlu)ronL;hly  coat  tlu'  a,HL;i-ci;ate, 
hence  the  liner  the  ai;i;rei;ate  the  lar^^er  the  amount  of 
bituminous  material  needed.  The  depth  should  be  not 
levs  than  four  inches  in  the  centre  and  thiee  and  one- 
half  to  four  inches  on  the  sides.  lU'fore  the  conii)letion 
of  the  work  a  seal  coat  should  be  api)licd,  usin^-  about 
one-half  .i^allon  of  fairly  hca\ y  hot  oil  ])er  s(puu;c  yard, 
witli  sufficient  sand  to  take  up  the  oil.  Two  one-cjuar- 
ter  .iL;aIlon  ai)i)Iications  of  oil  are  prelerable  to  one  one- 
half  ijallon  ap])lication. 

Bituminous  Gravel  Carries  Heavy  Traffic 

(  Iravel  and  oil.  or  bituminous  i^ravel,  is  in  some  i  e- 
speots  even  more  promisin_^'  than  sand  and  oil,  and,  as 
now  constructed,  will  ai)i)arently  carry  quite  heavy 
travel  economically.  The  methods  followed  in  con- 
strnctinij  bituminous  "ravel  surfaces  are  similar  to 
those  described  for  sand  and  oil,  except  that  a  lar^^er 
proi)ortion  of  bituminous  material  is  used — ordinarily 
from  20  to  22  gallons  per  cubic  yard. 

h-ither  mixed  sand  and  oil  or  bituniinnus  i;ra\  el  can 
be  used  to  tjood  advantaj^e  for  resitrfacing  old  water- 
In. nnd  macadam  or  jL^ravel  surfaces. 

Bituminous  Macadam. 

I'nder  bituminous  macadam  we  w  ill  t-on>ider  brok- 
en stone  ])cnetration  work  and  also,  in  this  connection, 
sand  and  oil  layer  roads. 

The  cost  of  the  penetration  method  is  less  than  the 
mixintr  method,  even  thou<;h  to  obtain  good  restdts  it 
is  neces.sary  to  use  rather  more  bituminous  material. 
Also  it  is  believed  that  there  is  less  chance  of  failure 
if  the  workmen  are  not  expert.  In  addition,  the  cost 
of  a  suitable  mixinj^  outfit  is  considerable,  and  the 
l)ituminons  material  for  mixing  usually  has  to  be  ship- 
ped in  barrels,  and  so  costs  (juite  a  little  more  than  for 
penetration  Avork. 

With  penetration  work  the  voids  in  the  first  course 
of  stone — which  is  usually  three  or  four  inches  thick 
after  rolling — are  filled  with  stone'dust  or  sand.  The 
wearing'  course  of  stf)ne,  from  two  to  three  inches 
thick,  is  spread,  rolled,  and  grouted  with  the  bitumin- 
ous material,  from  one  and  one-half  to  two  gallons  per 
square  yard  being  used  for  this  part  of  the  work.  The 
■surface  is  covered  lig^hth'  with  ])ea  stone  or  sand,  pre- 
ferably the  former,  and  thortjug-hly  rolled.  Before  the 
completion  of  the  work  the  surface  is  cleaned  1)\ 
sweepin.sf  and  a  seal  coat  applied.  For  this  about  one- 
half  gallon  of  the  bituminous  material  is  used,  and 
covered  with  pea  stone  or  sand. 

Double  Penetration  Requires  Less  Material 

The  so-called  double  penetration  method  ha-  also 
l)een  used  to  .some  extent.  Under  this  method  the 
wearing-  course  i-  formed  by  successi\  c  layers  of  stone 
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with  an  ai)i)lication  of  bituminous  material  between 
each  two  courses  and  with  a  seal  coat.  The  advantage 
of  this  method  is  that  less  bituminous  material  is  re- 
(pnred,  and  the  principal  disadvantage  is  the  necessity 
of  using  small  stone  for  the  wearing-  course. 

Another  method  of  penetration  is  to  mix  sand  with 
the  bituminous  material  before  it  is  applied.  This 
method  gives  good  results,  but  the  cost  is  greater,  and 
the  surface  is  usually  not  (juite  as  even  as  with  ordin- 
arv  penet  rat  ion  work. 

While  the  first  cost  of  such  a  surface  is  greater 
than  of  one  constructed  by  the  ordinary  penetration 
method,  the  results  so  far  indicate  that  the  surface  will 
last  longer,  that  resealing  is  not  necessary  as  often, 
and  that  the  cost  of  maintenance  will  be  less. 

Sand  and  Oil  Layer  Work. 

In  connection  with  penetration  work  some  mention 
of  sand  and  oil  layer  roads  would  seem  pertinent.  In 
constructing-  a  road  'by  this  method  the  subgrade  is 
shaped  and  any  sandy  places  hardened  with  sandy 
loaiu,  or  clay.  One  and  one-half  gallons  of  a  fairly 
heavy  hot  oil,  similar  to  that  used  for  hot  blankets,  is 
put  on  i)er  square  yard  in  two  applications,  or  tw-o 
gallons  in  three  applications.  Sand  is  spread  after 
each  application  and  the  surface  rolled  with  a  horse 
roller..  The  one  and  one-half  gallon  treatment  should 
give  eventually  a  thickness  of  about  three  and  one- 
half  inches  and  the  two-gallon  treatment  about  four 
inches. 

If  only  one  and  one-half  gallons  are  used  it  will 
probahly  be  necessary  to  apply  about  one-half  gallon 
the  folio wnng-  season.  On  the  whole,  this  method  is 
l)referable,  as  any  surface  constructed  of  sand  and  oil 
\)y  the  layer  method  will  be  more  or  less  out  of  shape 
for  some  time  after  the  oil  is  applied,  and  weak  places 
will  develop.  By  delaying-  the  final  application  of  oil 
until  the  folldw  ing  season  the  weak  places  can  in  the 
meantime  be  strengthened  and  the  surface  evened  up 
by  scraping  with  a  road  machine. 

The  layer  road  will  carry  only  light  traffic,  and  is  a 
suitable  type  of  road  only  where  the  conditions  will 
not  warrant  a  more  expensixe  surface.  On  the  other 
hand,  where  sand  is  ax'ailable  and  the  traffic  light,  such 
a  road  can  not  only  be  constructed  at  a  comparatively 
small  co.S't,  but  can  be  economically  maintained. 

Bituminous  Surface  Treatment. 

-To  some  it  may  seem  that  bituminous  surface  treat- 
ment, excei)t  as  auxiliary  to  mixed  or  penetration  work, 
etc.,  is,  or  ought  to  be,  largely  a  thing-  of  the  past.  Tt 
is  a  fact,  howe\  er,  thai  in  certain  localities  the  travel 
and  financial  conditions  will  not  warrant  even  as  ex- 
pensive construction  as  mixed  bituminous  or  penetra- 
tion surfaces.  For  such  conditions  water-bound  mac- 
adam or  gravel  surfaces,  with  an  oil  or  tar  blanket,  are 
suitable. 

Maintenance. 

As  to  the  maintenance  of  sheet  asphalt  and  similar 
pavements,  the  writer  would  only  state  that  to  pro- 
perly patch  such  pavements  the  old  material  must  be 
cut  out  to  the  base  or  for  a  depth  of  at  least  two  inches 
and  the  sides  of  the  hole  be  left  fairly  straight.  The 
hole  should  be  lilled  \\ith  mixed  material  similar  to 
that  used  in  construction,  and  this  material  should  be 
lliDroughlv  tami)ed  or  rolled.  .\n  asi)halt  smoothing 
irdU  can  also  be  used  to  good  adx  antage. 

A  surface  constructed  of  broken  stone  and  bitumin- 
ous material  by  the  mixing  method  should  probalily 
have  a  seal  coat  applied  after  some  years,  as  the  road 
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metal  becomes  exposed  and  resealin.^  will  be  necessary 
sooner  and  oftener  with  tar  than  with  asphalt,  as  the 
latter  tends  to  work  u|)  slowly  and  reseal  the  surface. 
Other  ordinary  maintenance  consists  in  fillint;-  depres- 
sions. 

Mi.xed  sand  and  oil  surfaces  should  be  resealed  oc- 
casionally— usually  once  in  from  three  to  five  years, 
depending-  on  the  amount  of  travel.  For  resealins;', 
either  a  heavy  hot  oil  or  the  heaviest  so-called  cold  oil 
can  be  used,  from  one-(|uarter  to  one-half  gallon  per 
square  yard  being  rocpiired.  If  the  surface  becomes 
uneven  it  can  l)c  improved  by  scraping  with  a  heavy 
road  machine.  I3ei)ressions  in  the  surface  should  be 
filled  with  bituminous  material  and  sand  or  pea  stone 
mixed  before  placing.  In  resurfacng  sand  and  oil  roads 
at  least  two  inches  of  new  mixture  should  be  applied, 
and  if  the  old  surface  is  much  out  of  shai)e  it  should 
first  l)e  evened  up,  as  an}^  considerable  inequalities  will 
be  reproduced  eventually  in  the  linished  surface. 

The  methods  of  maintaining  bituminous  gravel  sur- 
faces are  similar  to  those  for  sand  and  oil  surfaces  ex- 
cei)t  that  gravel  should  be  used  in  place  of  sand. 

Maintaining  Bituminous  Macadam 

The  maintenance  of  broken  stone  penetration  sur- 
faces is  similar  to  the  work  on  mixed  surfaces  except 
that  in  filling  depressions  the  materials  can  either  be 
mixed  before  placing  or  the  stone  can  be  put  in  the 
depression  and  grouted.  The  latter  method  costs  a 
little  less,  and  is  satisfactory  if  the  work  is  carefully 
done,  'but  mixing  is,  on  the  whole,  advisable.  Pene- 
tration surfaces  usually  require  resealing  oftener  than 
mixed  surfaces,  but  ordinarilv  not  over  one-quarter 
gallon  per  square  yard  of  bituminous  material  is  re- 
quired, so  the  cost  is  small. 

Ordinary  repairs  on  sand  and  oil  layer  roads  consist 
of  reshaping  from  time  to  time  with  a  heavy  road  ma- 
chine, filling  depressions  with  sand  and  oil  or  pea  stone 
and  ai)plying  additional  oil  as  needed. 

In  the  maintenance  of  water-boimd  macadam  and 
gravel  roads  bituminous  surface  treatments  have  for 
a  number  of  years  played,  and  without  doubt  will  con- 
tinue in  the  future  to  play,  an  important  part. 

Oil  and  Tar  Blankets 

The  use  of  oil  and  tar  blankets  has  caused  some  in- 
convenience and  resulted  in  considerable  criticism  ;  but, 
while  it  is.  of  course,  a  fact  that  on  heavily-traveled 
routes  water-bound  macadam  and  gravel  surfaces  are 
not  economical,  they  will,  without  doubt,  continue  to 
be  used  in  many  localities,  and  arc  satisfactor}^  for 
light  travel.  Consequently,  bituminous  surface  treat- 
ments are  of  considerable  importance. 

At  i)resent  it  is  the  general  practice  in  t!u-  writer's 
state  to  use  for  the  first  treatment  about  one-half  gal- 
lon of  oil,  with  a  viscosity  of  between  40  and  50  sec, 
Lawrence  viscosimeter,  at  100  degrees  C,  followed  in 
the  second  season  with  a'bout  three-eighths  gallon  of 
oil  with  a  viscosity  of  about  100  sec,  and  the  third  sea- 
son from  one-sixth  to  one-(|uartcr  gallon  of  similar  oil. 
After  that  not  over  onc-si.xth  gallon  should  be  needed, 
and  rctreatment  will  i)robably  not  be  necessary  every 
year,  .\fter  the  second  or  third  year  oil  with  a  vis- 
cositv  up  to  200  sec.  can  be  used  to  good  advantage. 

The  methods  of  applying  and  maintaining  tar 
blankets  are  similar  to  those  for  oil.  but  tar  does  not 
lake  up  as  much  sand  or  other  grit  as  oil,  and  hence 
does  not  form  as  thick  a  blanket.  l  ar  docs  no)  lend 
to  bunch  as  readily  as  oil,  but  rc(|nires  more  freipicnt 
and  hea\ier  retrcatmenl. 


Tar  Paper  on  Concrete  Floor  Deadens  Noise 

TO  deaden  the  noise  from  passing  trucks  rum- 
bling over  a  concrete  floor,  a  factory  has  suc- 
cessfully used  a  heavy  tar  paper  pasted  to  thp 
floor  by  paint.  The  method  of  application,  as 
described  by  David  Fliegelman,  is  as  follows:  The  floor 
or  aisle  to  be  i)rotected  is  first  given  one  coating  of  gray 
cement  paint.  On  the  following  day  when  the  paint  is 
thoroughly  dry,  a  second  coat  is  applied.  At  the  same 
time  one  side  of  a  five-ply _tar  paper  is  painted  ;  and 
when  both  paper  and  floor  are  still  wet,  the  paper  is 
carefully  laid,  wet  side  down,  on  the  floor  and  rolled 
with  either  a  roller  or  wide-tired  truck  until  all  signs  of 
air-pockets  lieneath  the  paper  disappear.  The  surface 
seems  to  impr(_)\-e  with  age  and  very  eft"ecti\-ely  reduces 
noise  at  a  low  cost. 

Split  Log  Drag  Causes  Improvement 

Good  roads  conxentions  are  ex.cellent.  Much  infor- 
mation and  many  helpful-  suggestions  are  to  be  ob- 
tained from  attending  them.  Unfortunately,  \  erv  few 
country  pathmasters  attend  them.  We  all  hope' that, 
e\  entually,  good  roads,  with  proper  surface  and  under- 
di  'ainage  and  foundation,  w'ill  become  general.  Mean- 
while it  would  be  well  for  us  to  exercise  the  proper 
care  that  should  be  gi\en  to  many  existing  earth 
roads. 

While  itra\  elling  through  Dundas  County  the  mid- 
dle of  April  it  was  distinctly  noticea'ble  that  the  roads 
upon  which  the  split-log  drag  had  been  used  were  in 
decidedly  better  condition  than  the  undragged  roads. 
Do  not  wait  until  the  ro^d  is  to  be  reconstructed.  Do 
something  to  keep  it  in  good  shape.  If  the  split-log  drag 
is  used  in  the  sirring,  or  after  rains,  earth  roads  can  be 
very  much  improved.  Instead  of  having  a  road  full  of 
holes  and  ruts  an  earth  road  can  be  kept  smooth  and 
in  much  'better  condition  than  many  of  the  undragged 
roads  of  the  present  day.  The  cost  is  small,  Init  the 
impro\ement  is  great. — ConservaticMi. 


Concrete  on  the  Farm 

This  has  been  called  the  age  of  concrete.  The  state- 
ment a])plies  to  the  farm  as  elsewhere.  Concrete  lloors 
and'  walls  in  a  granary  will  kee])  out  rats.  Concrete 
floors  in  the  stables  will  ])revent  the  loss  of  the  licpiid 
manure  and  assist  the  farmer  in  the  conscrx  ation  of  its 
fertility.  Concrete  is  useful  in  curbing  and  ctnering 
the  well  to  keep  out  dirt  and  disease.  It  can  also  be 
used  for  the  floors  of  garages,  which  ;irc  rapidh-  in- 
creasing on  farms.  Other  uses  for  concrete  are  ininier- 
ous,  but  there  is  one  i)urpose  for  which  it  is  seldom 
used,  i.e.,  laying  a  walk  from  the  house  to  the  barn, — 
Conservation. 


Engineers  on  Active  Service 

.\  recent  revision  of  the  roll  of  honor  of  the  Can- 
adian Society  of  Civil  ICngineers  shows  that  755  men 
ha\-e  enlisted  and  that  41  have  been  killed.  This  num- 
ber does  not  inchulc  many  inenfl)ers  on  military  dutv 
in  Canada  —only  those  at  the  front.  An  analysis  gives 
75  nuMubers,  of  whom  4  have  been  killed:  329  asso- 
ciate menfl)ers,  IS  killed;  151  'juniors,  l.i  killed;  197 
students,  ()  killed;  and  three  associates.  The  list  is  a 
sufficient  tesliniou}-  to  the  |)art  that  the  engineers  are 
l)laying  in  the  struggle,  .-md  more  than  justifies  the 
,  l)resident's  recent  li-ibute  to  those  w  ho  hav  e  gone 
overseas. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


flnMmiiiiiinmiiiiii 


Curb  and  Gutter  Forms  Permit  Easy  Re- 
moval of  Expansion  Joint  Plate 

By  J.  M.  Chappeir 

III  WI'".  what  I  think  is  a  ijDod  thin,i;-  in  (he  hnild- 
inj;'  i>f  (.•oinliini.'d  curl)  and  ^uUcr  Cducrctc.  1 
have  hecii  at  llii>  kind  of  work  for  six  years  and 
in  startiiiii'  out  I  co])icd  nsnal  methods  of  con- 
struction, hut  1  so()n  came  to  the  conclusion  that  tliere 
was  an  easier  way  to  yet  the  exjjansion  joint  plate  out 
than  by  takin<^  down  the  front  facing'  ])lank  to  allow 
the  removal  of  the  iron.  1  wanted  to  sa\'e  the  cost  of 
one  man  facini^  U])  the  curb,  after  the  front  facing- 
plank  came  off.    That  way  of -linishiny-  is  not  yood  fcjr 


Hofne  made  curb  and  gutter  form  produces  rapid,  economical  results. 


be  distnrlied 
i])er  facina'. 


after 


th 


e  accom- 


as  easy  as  hans^iny  clothes  on  the  line,  and  you  will 
ha\e  ctirl)  and  gutter  absf)lntely  straight,  with  a  pro- 
l)cr  grade,  and  no  water  remaining  on  it  after  it  is 
done.  Before  the  iron  clamps  are  taken  off,  that  is, 
the  clamps  tliat  hold  np  the  facing  board,  and  while 
the  concrete  is  deposited,  a  small  piece  of  2-inch  board 
strapping  is  nailed  on  the  face  btjard  of  the  gutter  form 
to  hold  u])  the  facing  plank  until  the  concrete  sets, 
then  back  off  the  tbnnd)  screws,  back  off  the  casting, 
which  onl_\-  takes  a  few  minutes;  haul  out  the  joint 
iri >n  and  the  job  is  d( me. 

M_\'  Iront  facing  planks  1  have  used  for  six  seasons 
and  they  are  as  good  to-day  as  the  day  they  came 
from  the  factory.  By  keeping  them  well  oiled,  they 
will  last  a  long  time.  With  this  method  of  construc- 
tion, when  the  form  comes  off,  there  is  a  good  smooth 
face,  and  as  the  coarse  aggregate  and  fine  aggregate 
are  all  mixed  together,  there  is  no  danger  of  crazing 
or  hair  cracking  any  time  in  the  future. 

ficorge  McKnight, .  city  engineer  of  Fredericton, 
N.B.,  sa\  s:  "1  ha\  e  used  these  forms  this  summer  and 
find  them  xeiy  reliable,  particularly  the  joint  irons, 
wdiich  can  be  rcmo\  cd  without  disturbing  the  concrete 
in  any  way.  The  method  used  to  fasten  the  joint  irons 
to  the  form  makes  a  i)ositi\cly  level  surface  on  the 
curb. 


Cast  Iron  Curb  Blocks  Take  Wear 

Sl'hX'IAL  cast-iron  and  concrete  paving  blocks  de- 
signed by  Edward  A.  Byrne,  acting  chief  engi- 
neer, k)epartment  of  Plant  and  Structures,  New- 
York  City,  for  use  along  the  curbs  of  bridge  ap- 
proaches, in  place  of  the  ordinary  granite  blocks,  are 
described  in  the  Engineering  News  Record.  They  have 
proved  satisfactory  under  service  and  have  firlly  justi- 


concrete  anyway,  a>  it  should  i 
it  has  been  put  in  place,  w  ith  a  pri 

I  wftrked  out  the  idea  tliat  is  show  n 
|>anying  illustration.  1  used  i)ine  plank,  2  in.  x  7  in., 
and  got  them  molded  out  in  the  pro])er  shape  at  the 
factory  and  cut  them  <S  ft.  long.  This  is  the  length 
of  the  Ijlock  in  my  city.  1  then  set  a  stud  in  each  end 
of  the  facing  plank,  as  shown  in  the  figure,  having  a 
casting  made  to  fit  in  the  end  of  the  facing  plai-ik. 
This  I  fastened  in  with  a  thumb  screw,  which  makes 
the  form  thonnighly  rigid  when  ready  for  concrete. 

When  the  sub-base  is  prepared  and  the  back  ])lai-ik, 
2  in.  X  12  in.,  is  put  in  place  and  securely  fastened,  any 
intelligent  boy  can  finish  setting  u])  the  forms  faster 
than  a  crew  of  eight  men  with  a  small  mixer  cati  ])ul 
in  the  concrete. 

.\fter  the  back  form  is  in.  place  the  remaiiuler  is, 


*Concre' 


•  V.  V  y?    :n  '"oncretc. 


Cast  iron  paving  blocks  at  curb  prevent  ruts. 

Iicd  their  added  initial  cost.  They  were  employed  in 
connection  with  the  rc])a\ing  of  the  api)roaches  on 
the  lirooklyii  Bridge,  where  it  was  found  that  the 
steel-tired  \^ehicles  using  the  curb  for  a  brake  on  the 
steep  grades  of  the  apjjroaches,  concentrated  the  wear 
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to  such  an  extent  that  the  l)]()cks  at  this  i)oint  were 
destroyed  'ung;  l^efore  the  rest  of  the  pa\  enient.  The 
wearing  was  so  irregular  and  produced  such  a  series 
of  ridges  and  dei)ressions  that  vehicle  progress  wa'^ 
considerably  interfered  with,  and  any  reasonable  speed 
was  impossible.  Besides  being-  a  great  annoyance  to 
the  traveling  ])ul)lic,  these  blocks  required  frecjuent  re- 
])laceinent. 

The  special  blnck  is  cast  hollow,  with  a  toj)  face 
1  inch  thick,  and  may  be  best  described  as  an  open 
box  or  crate,  having  ends  and  faces  of  ^-in.  scpiare 
metal.  The  blocks  are  made  in  two  lengths,  4  inches 
and  S  inches,  and  are  5  inches  deep  by  4'  j  inclies  wide. 
ICxcessive  smoothness  is  avoided  by  casting  recesses 
in  the  top  face.  The  hollow  space  is  filled  with  con- 
crete, which  is  allowed  to  set  thoroughly  before  the 
blocks  are  placed  in  position  in  the  pavement. 

When  emi)ty  the  4-inch  blocks  average  8  lbs.  in 
weight,  and  when  filled  with  concrete  12-)4  lbs.  The 
S-inch  blocks  average  13-)4  lbs.  empty  and  24  lbs.  when 
lilled.  Eaid  in  conjunction  with  granite  blocks,,  they 
increase  the  cost  of  a  IG-foot  roadway  about  10  per 
cent,  over  the  ])rice  of  a  straight  granite-bl( ick  ])ave- 
ment. 


New  Design  of  Screen  Chamber 

By  John  H.  Lance* 

ALL  stream,  reservoir  and  lake  supplies  recpiire 
careful  screening  before  the  water  may  be  ad- 
mitted to  the  distribution  system.    Among  the 
bodies  to  be  removed  from  the  water  arc  gases, 
leaves,  sticks,  bits  of  bark,  and  fish. 

The  customary  methf)d  of  remoxing  these  sub- 
stances is  to  install  either  a  screen  affixed  to  the  pi])e 
or  else  two  screens  in  series,  one  of  wdiich  may  be 
drawn  u])  out  of  the  water  for  cleaning  while  the 
other  is  in  service.  The  former  arrangement,  which 
is  a])plicable  only  to  very  small  depths  of  water  cm 
the  screen,  is  economy  itself  in  first  cost,  but  its  use 
has  not  always  prcn-ed  so  economical ;  as  owing  to  any- 
one of  many  causes  the  screen  might  not  receive  the 
necessary  attention  at  the  very  time  when  it  was  most 
needed.  The  latter  necessitates  a  considerable  struc- 
ture to  hold  the  screens  in  ])lace  and  house  them  while 
being  cleaned,  besides  the  trouble  and  expense  nf 
cleaning. 

To  obviate  these  and  other  difficulties  the  ])rcssure 
screen  chamber  here  described  was  designed.  It  ci in- 
sists essentially  (see  illustrations)  of  a  vertical  cylin- 
der divided  by  a  horizontal  diaphragm  into  two  com- 
partments; the  U])])er,  or  inlet,  compartment  has 
communication  with  the  lower,  or  outlet,  through  a 
circular  opening  in  the  diai)hragm  and  thence  through 
the  meshes  of  an  open-ended  cylindrical  screen  rest- 
ing in  the  lower  comjiartment,  of  a  diameter  nearly 
that  of  the  opening.  The  lower  end  of  the  screen 
is  concentric  with  the  end  of  a  blowolT  i)ipe  with  a  gate 
valve  on  it,  normally  closed.  The  inlet  ])ipe  enters 
the  inlet  compartment  tangentially,  while  the  outlet 
may  leave  in  any  direction  relative  to  that  of  the  in- 
let, preferably  in  a  radial  position.  Any  flow  from  the 
iidet  ])ipe  sets  up  a  whirling  motion  in  the  water  in 
the  ui)i)er  compartment.  In  passing  through  the  screen 
cylinder  it  has  a  circmnferential  as  well  as  a  downward 
motion,  which,  owing  to  the  i)assage  of  water  through 
the  meshes  of  the  screen,  diminishes  as  the  bottom  of 
the  screen  is  ap])roached.   'i"he  result  of  this  is  to  con- 

*Abstract  of  paper. read  before  .\iiioriean  Waterworlss  Associntion. 


fine,  largely,  the  foreign  matter  carried  by  the  water 
to  a  central  cone  the  base  and  height  of  which  are 
approximately  those  of  the  screen.  The  upturned  end 
of  the  blowoff  pipe  being  made  of  nearly  as  great  a 
diameter  as  the  screen,  this  results  in  an  accumulation 
of  debris  directly  in  the  pipe.  When  blocking  of  the 
screen  has  progressed  to  a  point  at  which  there  is  a 
noticeable  loss  of  head  at  the  screen — as  measured 
preferably  by  a  mercury  U-tube  or  a  differential  gauge 
— the  blowoff  gate  is  opened  ;  the  head  in  the  blowoff 
pipe  is  then  reduced  to  zero,  or  nearly  so,  the  hydraulic 
gradient  from  reservoir  to  screen  chamber  is  increased, 
and  the  high  velocity  established  is  transmitted  directly 
to  the  water  passing  diagonally  downward  over  the 
face  of  the  screen  and  out  the  blowoff  pipe.  Ordin- 
arily, the  cleaning  of  the  screen  is  accomplished  in 
a1)out  the  time  that  it  takes  to  open  and  close  the 
blowoff  gate.  If  it  is  desired  to  maintain  a  consider- 
able continuous  flow  through  the  outlet  pii)e,  the  blow- 
off  gate  need  not  be  opened  Avide,  in  which  case  the 
oi)eration  will  require  a  longer  time.  LInder  no  con- 
ditions is  an  ai)])reciable  amount  of  water  wasted. 

Also  incorporated  in  the  design  is  a  hollow  seg- 
mental brush,  for  use  in  cases  when  the  screen  does 
not  get  attention  for  such  long  periods  that  a  deposit 
of  small  fish  is  not  readily  removed  by  the  flowing 
water.    For  the  intake  ])ipes  of  pumping  stations  the 


BLonorr  pipc  ft 


Morizontal      Section  A-A 


Vertical  Section 

New  pressure  screen  chamber. 

devices  are  best  set  in  batteries  of  two,  so  arranged 
that  one  can  be  put  in  service  while  the  other  is  being- 
cleaned.  In  this  case  the  cleaning  is  ])referably  done 
by  jets  of  high-pressure  water  directed  downward  from 
the  edge  of  the  diaphragm  across  the  screen.  Where 
electric  power  is  available,  the  use  of  |)roi)er  contact 
devices  at  the  point  .of  measurement  of  the  loss  of 
head  at  the  screen  will  make  the  entire  screening  opera- 
tion automatic,  both  for  gravity  and  pumi)ing  supplies, 
h'or  use  with  a  gra\  it_\-  water-supply  the  devices  have 
been  found  to  operate  most  successfully  between  the 
heads  of  40  and  60  feet,  though  there  is  no  valid  ob- 
jection to  their  use  at  other  heads,  under  certain  con- 
ditions. The  screen  chambers  are  made  entircU  of 
reinforced  concrete  with  the  exception  of  the  manhole 
cover,  which  is  of  cast  iron. 

The  princijile  of  i)ressure  screening,  fr<iin  which  thc 
design  was  de\  eloped,  was  first  suggested  by  (  ).  iM. 
Lance,  general  manager  of  the  Spring  Brook  A\'ater- 
Supi)l\-  Comi)any.  The  (Operation  of  the  screen  cham- 
bers has  been  foimd  to  be  so  economical  and  I'llicient 
that  they  have  been  adopted  as  a  standard  by  th.it  com- 
pany. As  convenient,  all  twenty  (if  its  suppl\-  Iinv> 
w  ill  be  e(|nip|H'(l  w  ith  ihv  nvw  (le\-ice,  .md  the  old  slid- 
ing  screens  w  ill  be  reniox  I'd.  onl\-  b.ir  screens  being 
left  in  |)lace. 

Thv  applicaliiMi  of  this  (kwelopnicnt  is  quite  wide 
and  co\  ers  a  variet\-  of  uses. 
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Activities  of  Ontario  Joint 
Committee 


'I'lu'  Joint  I  .mimiHi  i'  nl  ri  i-lmiial  (  )i  i;;mi/.atioiis,  (  )ii 
lario  lirancli.  have  just  mailed  K'ttcrs  to  the  technical  men 
of  the  i>roviiiee,  K'vinn  iiifonnation  on  a  nnnil)ei"  of  matters 
which  iiave  been  enj^ajiii'K  tl>i'  attention  of  the  committcj. 
t  >ne  of  the  enclosure  treats  in  a  i;eneral  way  of  the  activi- 
ties of  this  or;jani/ation  and  its  relations  with  certain  gov- 
ernmental and  military  bodies.  Another  enclosure  describes 
li.e  work  that  has  Iteen  done  towards  organized  practical 
instruction  for  the  returned  soldiers;  in  this  connection  a 
form  is  enclosed  to  Toronto  members  asking  for  volunteers 
who  will  give  part  of  tiieir  time  to  interviewing  and  con- 
ver>ing  with  soldiers  with  a  view  to  determining  what  pa:- 
t.cular  work  they  are  l)est  fitted  for.  \  third  enclosure 
refers  to  the  return  of  the  (|iie>tioiinaires. 

.\s  the  information  contained  in  these  letters  is  of  gen- 
irai  interest  to  many  of  our  readers  who  may  not  be  on 
the  calling  list  of  tlie  Joint  l  ommiltee,  some  of  them  arc 
I>riiili(l  below: 

Letter  re  Aiding  Returned  Soldiers 
"Tile  Joint  Committee,  after  consultation  with  the  Sol- 
diers' Aid  Commission,  has  worked  out  a  plan  whereby 
the  'echnical  man  can  be  of  great  assistance  to  the  returnee', 
soldier.  This  plan  will  make  it  possible'  for  the  man  who 
can  spare  an  hour  or  so  a  week  to  assist.  Is  not  this  the 
opportunity  you  have  been  waiting  for? 

"A  number  of  returned  men  are  incapacitated  in  a  man- 
ner that  will  prevent  them  from  going  back  to  their  former 
joI)s.  They  will  have  to  be  trained  for  new  ones,  preferably 
using  their  former  experience  and  knowledge  as  a  foundation. 
Vou  have  the  technical  and  practical  knowledge  and  could 
a~sist  in  the  training  of  these  men.  Would  you  be  willing 
to  have  a  conversation  with  some  returned  soldiers,  giving 
them  an  idea  of  certain  phases  of  your  work  and  find  out 
from  your  conversation  what  class  of  work  they  could  best 
be  fitted  into. 

"This  type  of  assistance  woidd  be  invaluable  and  is 
urgently  needed.  Please  fill  in  the  form  attached  and  return 
at  oiK-c," 

Letter  re  Questionnaire* 

you  may  be  aware,  the  Honorary  Advisory  Council 
for  Scientific  and  Industrial  I^easearch  in  Canada,  who  were 
appointed  in  November  last,  are  desirous  of  distributing- 
Questionnaires  throughoilt  the  Dominion.  The  object  is 
to  obtain  an  inventory  of  the  existing  research  equipment  and 
also  the  needs  of  those  engaged  in  the  industries  of  the 
country.  This  object  will  be  attained  if  the  Questionnaires 
are  accurately  completed  by  those  to  whom  they  are  sent. 

"Experience  in  the  States  in  connection  with  somewhat 
similar  work  showed  that  difficulties  were  encountered,  which 
were  only  swept  aside  with  the  co-operation  of  the  technical 
men  acting  through  their  organizations. 

"The  Advisory  Council  therefore  decided  to  profit  by  this 
experience  and  approach  the  different  organizations  in  the 
Dominion. 

"To  cut  a  long  story  short,  your  Joint  Committee  were 
asked  to  take  care  of  the  collection  of  the  Questionnaire  in 
the  Province  of  Ontario.  Subsequently,  by  arrangement,  a 
-.ection  of  the  province — known  as  the  Ottawa  district — was 
handed  over  to  a  Joint  Committee  formed  at  Ottawa  for  the 
[)Urpose. 

•  Thi.s  letter  goes  to  tneinbers  outside  of  the  oity  of  Toronto  and  the 
Ottawa  district. 


"Having  e.\i)Iained  the  wiiole  matter  briefly  I  now  come 
to  the  main  ])oint,  viz.: — 

"X'olunteers  are  wanted  to  interview  mannfacturcrs  and 
exi)lain  the  object  of  the  Questionnaires  and  see  that  they 
are  filled  in  and  returned  to  the  Advisory  Council. 

"What  will  you  do  to  help  in  the  work? 

"I'lease  detJich  the  attached  form  and  mail  right  away. 

"In  your  immediate  vicinity  there  will  doubtless  be  ■manu- 
facturers to  lie  canvassed.  If  so,  are  you  prepared  to  co- 
operate in  the  work? 

"It  is  of  the  utmost  importance  to  the  future  develop- 
ment of  our  country.    Need  more  be  said? 

"We  think  not. 

"Will  you  prove  it?" 

Voluntary  Aid  to  Returned  Soldiers 

"For  some  months  past  we  have  been  endeavoring-  to 
find  a  way  whereby  the  members  of  the  technical  organiza- 
tions can  be  of  assistance  to  the  returned  soldiers.  We  have 
l)een  able  to  reach  a  working  basis  with  the  vocational  officers 
of  the  .Soldiers'  Aid  Commission  of  Ontario  and  the  Military 
Hospitals  Commission,  so  that  the  returned  soldier  who 
needs  special  training  in  some  technical  work  will  receive 
tutoring  by  a  member  of  one  of  the  Technical  organizations 
while  he  is  convalescent,  and,  if  necessary,  pass  through 
a  forin  of  apprenticeship  in  an  industry  that  he  is  to  make 
his  life  work.  This  arrangement  has  been  finally  decided 
upon  as  we  find  it  is  in  this  capacity  that  the  engineer  and 
technical  man  can  be  of  most  assistance. 

"The  final  plans  have  been  definitely  made  for  the  city 
of  Toronto.  We  would  suggest  that  in  the  other  locations 
in  the  Province,  each  technical  man  find  out  what  is  the 
condition  of  the  returned  soldier  question  in  his  own  loca- 
tion and  see  what  can  be  done  to  solve  it.  If  we  can  be 
of  any  assistance  kindly  put  us  in  touch  with  the  situation 
and  we  will  do  all  in  our  power. 

"The  Soldiers'  Aid  Commission  of  Ontario,  is,  at  the 
present  time,  seeking  vocational  teachers  to  man  the  vari- 
ous training  depots  for  the  returned  wounded  soldiers.  If 
any  technical  men  feel  that  they  can  give  up  all  their  time 
and  take  a  permanent  position  with  the  Soldiers'  Aid  Com- 
mission along  the  line  of  vocational  training,  kindly  get  in 
touch  with  this  office  immediately;  or  if  the  technical  men 
know  of  any  good  foremen  who  would  be  of  assistance  as 
vocational  teachers,  kindly  send  in  their  names. 

"The  'returned  soldier'  question  is  one  that  is  of  the 
utmost  importance  to  the  welfare  of  Canada,  and  it  is 
certainly  the  duty  of  all  technical  men  to  assist  to  the  best 
of  their  ability  in  the  solution  of  this  problem." 

The  work  of  the  Joint  Committees  in  the  province  of 
Ontario  is  going  forward  rapidly.  Mr.  W.  E.  Segsworth  has 
t^ken  the  chairmanship  of  the  Executive  and  is  giving  prac- 
tically his  whole  time  to  the  work.  The  prospects  are  that 
the  problems  with  which  the  Committee  will  be  confronted 
in  the  near  future  will  demand  the  assistance  of  a  very  large 
number  of  voluntary  workers.  For  this  work  there  can  be 
no  doubt  the  technical  men  of  the  Dominion  hold  themselves 
in  readiness. 


The  Gait  Building  Products.  Limited,  has  been  incor- 
porated with  a  capital  of  $40,000,  headquarters  at  Gait,  Ont.. 
and  will  manufacture  brick,  tile,  sewer  pipe,  etc. 


The  lmi)erial  Flying  Board  have  a  large  gang  of  men 
iindrr  Col.  Rol)t.  Low  C(5nstructing  a  camp  at  Lcaside  for 
tlie  flyin.g  cor])s.  .\  coiisidcral)le  amount  of  water  main  and 
sewers  will  be  laid  and  connection  is  being  made  i)ctwecn 
Leaside  waterworks  system  and  the  city  of  Toronto  main>. 
James,  Loudon  and  Hertzberg  arc  looking  after  the  interests 
of  the  town  in  this  matter. 
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Board  of  Engineers  Makes  Report  on 
Montreal  Aqueduct  Situation 


TlU'  I.M)ar<l  (il  lingiiK'crs  recfiilly  apijoinled  to  niaki'  a 
ri'port  on  the  Montreal  a(iuccluct  situation  lias  brought  in  a 
report,  wliieli  we  reproduce  in  part  as  foHovvs.  The  members 
of  tlie  hoard  are  Messrs.  H.  E.  \'autelet  chairman:  A.  St. 
Laurent,  and  J.  B.  McRae.  The  appointment  of  this  board 
lollows  the  recommendation  of  a  body  of  ratepaying  engi- 
neers of  the  city  of  Montreal  who  recently  opposed  the  con- 
tinuation ol  the  work  on  power  development  as  originally 
planned  on  the  argument  that  it  would  prove  excessive  in 
cost  and  also  that  the  amoimt  of  power  available  was  over- 
estimated. The  determination  of  the  best  course  to  pursue  is 
complicated  h_\-  the  fact  that  sonie  live  million  dollars  have 
already  been  expended  and  a  large  amount  of  work  initiated. 
]"2xtracts  Irom  the  latest  rei)ort  follow.  The  conclusions  are 
dependent  upon  a  number  of  conditions  yet  to  be  determined 
— for  example,  the  lial)ilities  to  the  contractors,  the  cost  at 
v\hich  power  can  l)e  purchased,  etc. 

The  Present  Project 

The  project  in  course  of  execution,  following  prex'ious  en- 
largements, consists  in  tlie  development  of  the  present  aque- 
duct, to  such  dimensions  and  flow  capacity  as  will  enable  the 
hydraulic  development  of  10, ()()()  h.)).  for  tlie  purpose  of  prri- 
x'iding  electrical  horse  power  for  pumping  the  water  supply- 
needed  by  the  city  and  for  street  lighting.  It  will  also  supply 
the  water  for  the  city's  fire  and  domestic  services. 

liefore  commencing  these  later  enlargements,  a  lateral 
concrete  conduit  of  a  maximum  caiJacity  of  75,00(),()()()  imperial 
gallons  per  day  w^as  built  to  ensure  a  continvuius  water  sup- 
ply for  the  city.  .\  filtration  plant  with  a  daily  capacity  f)f 
.")(),()()(), (100  imperial  galltms  has  also  been  built  which  it  is 
intended,  we  are  informed,  to  enlarge  to  a  cai)acity  of 
100, 000, 000  imperial  gallons  per  day. 

The  present  aqueduct  course  is  followed  in  its  entire 
length  in  the  scheme  of  enlargement. 

The  intake  is  situated  on  the  St.  Lawrence  River,  about 
one  and  one-half  miles  l)elow  the  C  anadian  i'acific  Railway 
Comiiany's  bridge,  and  the  head-race  or  canal  extends  to  the 
present  waterwcirks  stati.ou,  a  distance  of  :k2  miles,  wdtcre  it 


is  i^roposed  to  construct  the  necessary  iiovver  house,  for  which 
no  designs  have  as  yet  been  made. 

Tlie  head-race  has  a  slojje  of  .''...'i  feet  for  the  entire  dis- 
tance and  a  botlmii  width  of  l(i:',.S."j  feet.  It  runs  iiartly  in 
earth  and  partly  in  rock  material.  The  bottom  elevation  at 
entrance  is  21  feet  abi.ne  city  datum.  The  water  surface  fluc- 
tuates from  elevation  :!()  to  4:;. 

The  tail-race,  which  extended  from  the  present  water- 
works to  the  St.  Lawrence  River,  opi)osite  Nun's  Island,  has 
a  total  length  of  about  :!,;!00  feet  a  slope  of  4  feet,  and  a  bot- 
tom widlli  of  li:!.85  feet.  The  tail-race  excavation  will  be 
ai)pareiitly  entirely  th)-ougli  earth  material.  Elevation  of  the 
bed  at  tlie  outlet  is  :i  feet  above  city  daluni:  the  water  sur- 
face fluctuates  from  elevation  S  to  '.H);  llood  level  has  been  as 
high  as  elevation  ,28.0.  Both  sides  of  the  entrance  canal,  fore- 
bay  and  tail-race  are  lined  with  concrete  retaining  walls.  No 
paving  is  provided  for  the  earth  sections  of  the  head  canal. 

Paving  for  the  bottom  of  the  tail-race  is  provided  for  in 
the  present  contract,  only  for  tiie  basin  below  the  power 
house,  but  we  are  informed  that  it  is  intended  to  pave  the 
whole  of  the  tail-race,  and  this  paving  will,  therefore,  be  con- 
sidered as  part  of  the  present  scheme. 

Status  of  Present  Work  of  Enlargement 

The  city  engineer,  in  a  report  to  the  Board  of  Commis- 
sioners dated  December  ic,.  liiic,  estimates  the  total  cost  of 
the  work,  when  completed,  at  $1  1  ,(;00,,'):57.0(),  including  cost  of 
(he  work  performed  up  to  November  28,  lillG.  covering  all 
contracts  and  expenditure  since  the  beginning  of  enlarge- 
ments. ]]y  deducting  from  ilie  above  the  total  amount  of  the 
cost  of  filtration  works,  the  cost  of  a  puni]i  built  in  1008-10, 
and  interest  thereon,  not  chargeable  to  cost  of  i)ower  develop- 
ment proper,  the  -city  engineer  arrives  at  the  following  figures 
for  the  power  scheme: 

Cost  of  work  done  to  .Vovember  2S,  lOKi.  includ- 
ing interest    .$4,0 1      I o.  1 :: 

l"lstiniated  cost  of  work  yet  lo  be  done,  including 

  5,5Sl,(i4;.4tS 

    $0,.-i!).-.,15;.(iO 


General  arranfiemciil  of  Montreal  waterworks  Ji|ucdiict  cnlarRciiient. 
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Montreal  waterworks  aqueduct  enlargement  (schemelNo.  II.) 


TIr-  amount  ol"  iimrcst  iiuludcil  in  tlic  lolal  is  $1,404. .").")(). 
The  cost  of  abaiulunin.u-  the  work  has  hccn  fstiiiiatcd  \-iy 
Mr.  Mercior  to  he  as  follows: 

\\ork  (lone  and  interest    $4,Oi:'.,.jlO.I2 

Work  to  he  done  or  payment  to  make  bridges 

and  fences    liOO.OOO.OO 

Ten  per  cent,  on  l)alance  of  Cook's  contract  ....  20:!. 040. 00 
Tower  house  and  building  to  use  the  7,000  li.p. 

purchased    :;40.000.00 

(."onstruction  of  another  coiKhiil  or  protection 

work    1,000,000. 00 


$5,857,l,'50.i;i 

This  is  e.xdusive  of  large  claims  against  the  city  in  con- 
nection with  this  work,  and  which  will  require  adjustment. 

The  present  condition  of  the  work  for  the  entire  aque- 
duct is  as  follows : 

Work  Performed 

Karth  excavation    about  M  ])er  cent,  done 

Kock  excavation   "  '.)() 

Retaining  wall,  north  side  of  en- 
trance canal    "      4^^       "  " 

Retaining  walls,  south  side  of  en- 
trance canal   '  :iO 

l*"orel)ay  and  tail-race  walls    nil 

Entrance  gates,  contract  yet  to  award  no  work  done 

.Supply  conduit    100        "  " 

Expropriations  of  land  rer|uired  for 

.i:b  \  .ird-,  cti-   not  ccimpleted 


Method  Followed  in  Carrying  Out  the  Investigation 

The  needs  of  the  city  are:  Power  for  pumping  water  at 
Atwater  Avenue  and  electric  current  for  water  pumping  sta- 
tions, such  as  McTavish  Street  and  Papineau  Avenue;  sewage 
pumping  stations,  filtration  works,  and  street  lighting.  There 
are  tiiree  ways  of  obtaining  the  needed  power: 

1.  The  establisliment  of  a  hydro-power  station  at  Atwater 
Avenue  (Schemes  I.,  II..  and  III.). 

2.  Pumping  by  steam  and  buying  electric  current  for 
other  needs  (Scheme  IV.). 

:!.  Buying  electric  current  for  all  the  needs  of  the  city 
(Scheme  V.). 

A  start  has  Ijeen  made  towards  the  carrying  out  of 
Sclume  I.,  and  the  adoption  of  either  Scheme  IV.  or  V. 
would  necessitate  discontinuing  the  works  now  in  course  of 
execution.  We.  therefore,  had  to  estimate  the  cost  of  making 
the  canal  fit  'or  such  services  as  may  l>e  required. 

If  Work  Discontinued 

If  the  work  l)e  discontinued  we  have  to  consider  two 
cases — A  and  B. 

In  case  A  (Scheme  IV.  and  V.)  the  banks  of  the  canal, 
where  walls  have  not  been  built,  are  simply  trimmed  to  a 
natural  slope,  without  any  attempt  to  secure  straight  side 
lines  or  regular  curves,  cutting  down  the  expenditure  for  this 
purpose  as  low  as  possible,  leaving  the  tail-race  in  its  present 
state. 

In  case  B  (Scheme  III.),  to  develop  power,  the  banks  of 
tlie  canal  are  sloped  in  straight  lines  and  regular  curxcs,  to 


>•  Stammer  Lttff/-^  ] 


-  Loff  h^tfttr  Level-,.  - 
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case  off  the  flow,  and  the  tail-race  is  enhirsecl  to  accomniodate 
I  lie  discharge  thoriigh  the  head-race. 

The  cost  of  case  A  was  found  to  lie  .1;."),8!).''>,0()(),  and  the 
aniouiit  of  interest  charged  amounts  to  $1,073,948.  This 
amount  of  $,),89'),0()0  lias,  therefore,  to  he  added  to  the  cost  of 
pumping  l)y  steam  or  by  electric  current. 

If  Work  Proceeded  With 

If  the  work  is  proceeded  with,  we  had  again  to  consider 
two  cases — case  C,  connecting  the  pumps  directly  to  some  of 
the  turbines  in  the  power  house;  case  D,  using  all  the  power 
ironi  the  power  house  to  produce  electric  current  and  then 
using  part  of  the  current  to  operate  motor-driven  pumps. 

The  total  costs  entailed  by  each  scheme  are  outlined  in 
Table  1..  herewith: 


lor  diti'erent  assumjitions  of  the  quantity  of  power  obtainable 
Ironi  the  canal,  and  for  different  metliods  of  utilizing  said 
power. 

Our  estimates  do  not  include  the  cost  of  the  filtration 
plant  already  built,  nor  of  its  proposed  additions  and  opera- 
tion, but  include  the  cost  of  the  power  needed  and  the  cost  of 
heating.  We  have  not  included  either  the  cost  of  the  main 
suction  and  discharge  pipes  beyond  the  pump  house,  the  cost 
of  some  of  the,  bridges  (as  explained  liefore),  nor  of  the 
claims  of  the  Cook  Company.  These  costs  would  be  the 
same  for  all  schemes. 

As  for  boulevards,  which  are  provided  for  only  in 
Schemes  1.  and  II.,  we  have  included  the  cost  of  land,  fences, 
and  ditches,  and  whatever  grading  must  lie  done  by  the  con- 
tractor, and  nothing  else. 


Table  I. — Total  Cost  and  Cost  of  Operation  for  All  Schemes  (Power  Given  in  H.P.). 


Schemes 


1. — Present  plan  .... 
1 1. — Maximum  power 

available   

I  1 1. — Minimum  p  o  w  e  r 

available   

IV. — Pumping  by  steam 
y. — Buying  electric  cur- 
rent— .^liO  per  h.p.  .  . 
:.'.■)  h.p  


Potential 
hydraulic 
power 
summer  winter 

7,44.-) 
Ki.OOO 

.■),00() 

.\il 

Nil 
Nil 


Power  development 


1  1,900 

24,.')00 

9,.")  00 
\il 

Xil 
Nil 


Pumping  and 
electric  power 
summer  winter 


10. .■)()(! 

i:!,ooo 

10, .^OO 
10,.-)00 

10,500 
10,.-)00 


10. .■)()(( 

i::.()oi) 

10,.-)00 
10,.")0() 

io,r)()0 

10, .-,0(1 


Heat- 
ing 
winter 


—  V 

be  <r> 


1 .400 

1,400 


Total  cost 


actual 
$8..->:!7.000 


7,.>l.-.,0()0 

t>,4:;4.0oo 

(1,103,000 
(■),102,0()0 


future 
.$9,177,000 

I0.C>(»9,0(I() 

s.:>().5,0()0 
t;,  70.;, 000 

(i.3()8,000 
(!.3(;8,000 


actual 
.$.•,90,000 


Cost 
of 

operation 


",04,000 
.")4f),000 

.j(i.5.()00 
.539,000 


future 
.$079,000 

740,000 

048,000 
713,000 

712,000 
fi.)f),000 


Remarks  on  Costs  and  Conclusions 

It  must  be  clearly  understood  that  c  have  estimated  the 
cost  of  the  different  schemes  on  condition  that  they  be  exe- 
cuted with  despatch,  in  a  businesslike  way,  and  without  undue 
delays. 

We  have  found  that  the  cost  of  putting  the  canal  in 
proper  shape  if  the  work  were  discontinued,  is  $.5,894,846,  of 
which  $1,072,948  represents  interest.  We  had,  therefore,  to 
charge  $294,742.;50,  being  the  interest  at  5  per  cent,  per  annum 
on  the  said  cost,  to  the  cost  of  pumping  by  steam  or  of  buy- 
ing electric  current  (Schemes  IV.  and  V.) 

On  account  of  fluctuating  rates  and  prices  it  is  imi)ossible 
at  present  to  make  an  estimate  of  cost  which  would  hold 


MA  r 

"T? — ^ 


Daily  pumpage  as  percentage  of  yearly  average  (54,62.'>,462  gals,  per  day 
equals  100  per  cent.)  This  diagram  Is  compiled  from  records 
of  low  level  pumping  station. 


This  must  not  be  forgotten  in 
earlv  as  190.5  with  those  made 


good  for  any  length  of  time. 
cnm])aring  estimates  made  a 
now. 

The  estimates  referred  to  at  the  beginning  of  our  rejiort 
show  a  close  agreement  witii  our  own,  although  calculated 

In  this  report  live  schemes  arc  considered.  The  ligurcs 
used  arc  taken  from  works  lately  executed,  with  a  percentage 


added  to  cover  normal  increase  in  cost  of  labor  and  materials. 
The  tables  all  indicate  "present  needs"  and  "future  needs." 
We  would  direct  your  attention  to  the  figures  for  "future 
needs"  only,  as  such  will  be  justified  by  the  time  the  plant  is 
ready  for  operation. 

Cost  of  Schemes  (H.P.  Basis) 

'^'otal  Capital  Cost  of 

cost.  cost.  operation. 

^'^^'^mc^      I   $874.00  $756.66  ,$64.60 

"   816.00  716.06  50.90 

  782.00  ■    (i(i8..50  61.71 

  6:i9.00  533.48  f,7Sl 

V.    El.  cur- 
rent at 

$.!0    ....  597.00  49:;. 05  07  81 
V.    I'l.  cur- 
rent at 

$35  ....  597.00  49:!.05.  63.47 

Work  abandoned   ....  562.00  459.23  28  0( 

The  Schemes  in  Detail 
\\'e  will  now  consider  the  schemes  as  described: 

Scheme  1. — Present  Scheme 

This  scheme  is  the  one  to  which  exception  has  been  taken, 
and  we  agree  that  it  should  not  be  proceeded  with  as  out- 
lined.    It  could  not  have  developed  the  expected  power. 

Scheme  II.— Maximum  Hydraulic  Development 

This  scheme  shows  the  cheapest  cost  of  operation  per 
horse  power.  It  is  described  at  length  in  the  body  of  the 
report  and  considered  in  our  recommendations. 

Scheme  III.— Minimum  Hydraulic  Development 

This  scheme  is  inferior  to  Sclu-nie  II.,  and  need  not  be 
considered.  It  gives  less  hydraulic  |)ower.  an<l  ihe  au.\iliary 
steam  pLuiI.  being  worked  to  a  much  larger  exieiil.  the  pos- 
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>il>lo  incroases  in  the  price  ol  eiuil  will  ;itVii.t  ilu'  oust  ol 
i>l>iTati(»ii  to  a  ijreater  (leyree. 

Scheme  IV. —  Pumping  By  Steam 

This  sclienu-  considers  linisliin.v;  liie  aiiiioduct  simply  as  a 
cliaiinel  to  carry  water  to  the  i>miips.  which  are  operated 
directly  by  steam.  The  lii,L;h  cost  ol"  operation  is  chic  to  tlic 
cliaryes  ayainst  it  of  moiiev  alieaily  spent  mi  the  ai|ueducl 
extensions.  Had  the  old  aipieiinct  luen  lelt  as  it  was — sinii)ly 
as  a  supply  to  the  steam  pumps — a  steam  pumping  piaiu 
would  have  heeii  a  most  attractive  proposition. 

Scheme  V. — Buying  Power 

'I'here  are  two  subdivisions  to  this  sclieme,  li,!>ured  on 
electric  power  supplied  at  $:!(•  and  r.i'>  per  electric  horse 
power,  on  the  same  hasis  as  power  is  now  purchased  lor 
puinpinj;  purposes.  Here,  as  in  Ihf  case  of  .Scheme  IV..  the 
ci>st  of  operation  is  char.ned  with  the  amount  already  spent 
on  the  acpieducl  extensions.  To  tins  is  added  such  expendi- 
ture as  may  he  retpiired  to  put  tin-  channel  in  condition  to 
carry  the  water  suppl\-  I"  the  pumps.  Tliis  scheme  is  a.^ain 
referretl  to  in  our  reconiniendatious. 

l-"rom  our  examination  we  consider  that  it  will  he  neces- 
sary to  pave  certain  sections  of  the  bottom  between  the  walls, 
as  a  precaution  ayaiust  their  slidin-  or  turnin,^-  over,  due  to 
the  unstable  nature  of  the  ground.  W  e  have  provided  for 
siich  pavin.y:  in  our  estimates. 

Power  for  Lighting 

There  is  not  sufticient  hydro-eleclric  power  in  sight  at 
present  to  justify  your  considering  the  taking  over  of  the  city 
lighting.  This  question  has  i)een  treated  at  length  in  the  body 
i>f  the  repf>rt. 

Filters 

The  lilters.  as  designed  and  now  nearing  completion, 
iiave  a  rated  capacity  of  .jO.OOO.OOO  imperial  gallons  per  day. 
We  understand  that  plans  are  under  way  for  a  furtlui  r\un- 
sion  to  lOO.nOO.OOO  imperial  gallons  per  day  output,  with 
sihie  future  extension  to  1  .">(), OOD.OOl)  imperial  gall(in>.  The 
present  records  show  a  maximum  pumpage  of  over  -lo.iioo, ()(>() 
imperial  gallons;  this  means  that  the  lilters  have  not  sulh- 
cient  capacity  to  meet  the  present  demand. 

Recommendations 

Under  ordinary  conditi<ins.  and  with  the  figures  now  be- 
fore us  we  would  have  no  hesitation  in  recommending  the 
adoption  of  Scheme  II.,  with  provision  for  boulevards,  as  its 
cost  of  operation  per  horse  power  per  year  is  the  lowest. 
Rut.  under  the  circumstances  which  have  allowed  of  the  con- 
tractor being  able  to  prefer  a  claim  of  $1.469,:i:i8.1T  on  a  con- 
tract of  .$:5.012.^562  on  which  work  to  the  amount  of  $1,14S,- 
7:il.:i8  had  been  completed  at  the  end  of  1916,  the  question  is 
different.  We  must  also  take  into  account  the  fact  that  the 
contractor  has  to  be  reckoned  with  for  any  changes  or  addi- 
tions to  the  present  plan. 

We  would,  therefore,  recommend: 

1.  That  the  south  wall  of  the  acpieduct  lie  at  once  ex- 
tended to  the  rock  section,  and  that  the  west  earth  section  be 
completed  with  paving  where  needed,  as  this  should  be  done 
for  all  schemes. 

2.  That  no  work  l>e  done  on  the  rrjck  section  nor  on  the 
east  earth  section  until  the  final  scheme  is  decided  upon. 
This  also  applies  to  the  tail-race. 

That  you  immediately  ask  the  several  companies  fur- 
nishing electric  power  in  the  city  for  firm  bids  on  power. 
Carefully  worked  out  specifications  should  be  furnished  to 
the  power  companies  setting  forth  the  exact  conditions  of 
the  service  required. 

Prices  should  be,  at  the  same  time,  obtained  from  the 
contractor  for  all  changes  and  additions  to  the  present  con- 
tract. 


.\s  soon  as  this  is  done  (and  it  could  be  done  in  a  couple 
of  weeks)  you  shall  be  able  to  come  to  a  decision  with  full 
knowledge  of  the  costs  of  operation 'of  all  schemes. 

As  all  our  figures  will  1)e  in  the  hands  of  your  chief  engi- 
neer, he  will  be  able  to  place  before  you  the  exact  cost  of 
r;icli  scheme. 

In  the  meantime  studies  should  be  started  and  designs 
made  for  the  pro])()sed  electric  motor-driven  pumping  sta- 
tion. This  station  should  be  designed  to  pump  the  output  of 
the  proposed  new  filter  plant  which  is  to  be  100,000.000  imper- 
ial gallons  per  day.  Provision  should  also  be  made  for  future 
extensions.  The  equipment  of  this  station  will  be  the  same 
whether  you  generate  your  own  electric  power  or  buy  it.  The 
plans  for  the  steam  staiidliy  station  should  also  be  put  in 
hand.  W  e  ha\e  suggested  that  the  new  pumping  plant  be 
located  on  the  south  side  of  the  aqueduct  near  the  filters. 
This  should  provide  a  most  convenient  location  for  all  piping 
ciinnections.  It  also  facilitates  the  connection  of  the  steani 
standb>'  to  tin-  heating  system  that  is  proposed  for  the  filters. 

iVo  addition  or  alterations  to  the  present  steam  pumping 
plant  should  be  made. 

The  plans  for  the  hydro-electric  station  may  be  delayed 
until  you  have  come  to  a  decision  regarding  the  source  of 
power. 

We  would  also  recommend: 

4.  That  the  lands  required  be  secured  at  once,  so  as  to 
l)rr\ent  further  delays  to  the  work. 

.").  That  the  addition  to  the  filtration  works,  at  a  cost  of 
.$!i()0.00(),  as  estimated  in  the  annual  report  of  191.').  be  pro- 
ceeded with. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Port  Dover.  Out.,  is  considering  the  installation  of  a 
waterworks  and  sewerage  system.  It  is  probable  that  a  by- 
law will  be  submitted  to  the  people  in  August  next. 

-\  new  charter  has  been  granted  to  the  Union  Cement 
Company,  of  Owen  Sound.  Out.,  the  capitalization  of  the 
firm  being  increased  to  $1,000,000.  The  name  of  the  com- 
pany under  the  new  incorpuration  is  Union  Cement,  Limited. 

The  Board  of  Education  of  Campbellford  intend  to  install 
new  plumbing  and  build  a  sewer  to  the  river  in  connection 
with  improvements  to  the  Public  and  High  Schools.  James. 
London  and  Hertzlierg  have  been  retained  by  the  Board  in 
this  connection. 

The  Toronto  Board  of  Control  have  been  discussing 
the  possibility  of  having  shipbuilding  yards  and  plants  estali- 
lished  in  the  city.  They  have  decided  to  confer  with  the 
Harbor  Commissioners  with  the  object  of  arranging  for  joint 
action  in  the  matter. 

At  a  recent  meeting  of  the  Delta  council  at  Ladner. 
B.C..  it  was  decided  to  construct  a  new  reservoir  about  100 
feet  up  the  hill  back  of  the  pumping  station.  This  will  pro- 
vide an  adequate  pressure  ;it  night  and  also  .give  a  steadier 
pressure  during  the  day.  v 

The  Mueller  Manufacturing  Company.  Saruia.  are  hav- 
ing plans  made  for  a  warehouse  and  contemplate  immedi- 
ate construction.  Building  is  65  feet  by  129  feet,  two  storey 
brick  and  mill  construction.  James.  Loudon  and  Hertzlierg. 
are  consulting  engineers. 

Mr.  R.  Lang,  of  .Sault  .Ste.  Marie.  Out.,  has  been  awarded 
the  contract  for  filling  the  bridges  and  constructing  the  cul- 
verts along  the  line  of  the  .Vlgoma  Central  from  Mile  IS  to 
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Josephine  Mines.  There  are  three  trestles  to  fill  and  the 
work  will  probai)Iy  take  till  the  fall  to  complete. 

A  contraft  has  been  let  for  one  1.000  G.P.M.  domestic 
service  electric  pump  for  New  Toronto  to  the  Bawden  Ma- 
chine Company;  for  screens  and  screen  frames  to  the  Hep- 
l)urn  and  Dishcr  Company;  for  hot  water  heating  system  to 
the  John  Doughty  Company.  Mimico.  James.  Loudon  and 
Hertzberg,  are  consulting  engineers. 

At  a  meeting  of  the  Joint  International  Waterways  Com- 
mission, held  recently  at  the  Federal  Building,  Detroit,  the 
construction  of  a  new  channel  in  the  St.  Clair  River  at  Port 
Huron  was  discussed,  and  the  commission  decided  to  ap- 
prove the  work.  The  proposed  new  channel  will  be  for  up- 
bound  craft  and  will  be  7,000  feet  in  length,  commencing 
at  a  point  1,.'')00  feet  above  the  mouth  of  the  Black  River 
and  extending  to  within  1,000  feet  of  the  international  rail- 
way tunnel. 

At  a  recent  meeting  of  the  Domestic,  Sanitary  and  Heat- 
ing Engineering  Society  at  the  Foresters'  Hall,  Toronto, 
['resident  Fred  Gentle  presiding,  the  building  trade  situa- 
tion was  discussed  and  the  general  opinion  of  the  members 
was  that  the  outlook  was  far  from  encouraging.  A  resolu- 
tion was  passed  calling  upon  the  government  to  consider 
the  advisability  of  assuming  control  of  all  minerals,  and  to 
investigate  the  general  conditions  surrounding  the  metal  in- 
dustries of  the  country. 

A  large  deputation  representing  the  towns  of  Whitby 
and  Pickering  and  the  townships  of  East  and  West  Whitby 
and  Pickering,  recently  waited  on  Hon.  F.  G.  Macdiarmid, 
provincial  minister  of  public  works,  and  requested  that  the 
Kingston  Road  be  taken  over  as  a  provincial  highway  under 
the  legislation  recently  passed  by  the  Ontario  Government. 
'J'hey  stated  that  they  were  willing  to  pay  r>0  per  cent,  of 
the  cost  of  bringing  the  ro.id  up  to  the  standard  rccpured  by 
the  provincial  specifications. 

The  reconstruction  of  the  Limoilou  Church.  Quebec  City, 
which  was  burned  down  last  fall,  is  expecteil  to  commence 
shortly.  It  has  been  decided  to  erect  the  new  structure  on 
the  ruins  of  the  old  one,  the  walls  of  which  are  still  stand- 
ing nearly  at  their  full  height  on  solid  foundations.  An 
examination  of  the  walls  and  foundations  have  shown  them 
to  be  in  a  satisfactory  condition  and  they  will  be  used  in  the 
building  of  the  new  edifice.  It  is  estimated  that  the  cost  of 
the  work  will  be  in  the  neighborhood  of  $200,000,  and  that  it 
will  be  completed  in  two  years. 

.According  to  the  plan  prepared  by  Engineer  A.  L.  Mc- 
Culloch,  who  is  in  charge  of  waterworks  extensions  and  of 
the  proposed  sewer  system  for  Trail,  B.C.,  the  length  of  the 
sewer  required  will  be  30,990  feet,  and  the  estimated  cost  is 
$;!7,20().  The  sewer  will  discharge  into  the  Columbia  River 
at  the  foot  of  Spokane  Street,  where  the  outlet  was  installed 
some  time  ago  during  the  low  water  stage.  These  esti- 
mates do  not  include  any  part  of  the  system  that  may  later 
be  recpiired  for  Riverside  Street,  which  Mr.  McCulloch  states 
will  require  a  separate  outlet. 

.\  two-storey  reinforced  concrete  building  has  recently 
been  completed  at  North  Dartmouth,  N.S..  for  the  French 
Cable  Company,  by  the  Standard  Construction  Company, 
Limited,  of  Halifax;  also  a  pile  wharf.  The  main  building 
is  70  x  100  feet.  It  provides  storage  space  for  cables  and 
accommodation  for  the  officers  of  the  company.  On  the 
ground  floor  are  five  tanks  for  storing  the  cables.  Three 
of  them  are  10  ft.  deep  by  .iO  ft.  in  diameter,  and  two  smaller 
ones  are  (i  ft.  deep  by  10  ft.  diameter.  On  the  second  floor 
is  another  large  storeroom.  The  vvliarf  is  :!00  x  :!0  ft.,  having 
a  shore  crib  of  100  ft.  square. 

.\  l)ill  has  been  introduced  in  the  B.  C.  Legislature  l>y 
Hon.    William  Sloan.   Minister  of   Mines,  in   regard   to  liie 


establishment  of  public  sampling  and  concentrating  plants, 
customs  smelters  and  refineries,  and  to  make  provision  for  the 
treating  or  buying  of  ores.  Under  it,  the  minister  is  em- 
powered to  cause  enquiries  and  reports  as  to  sui)plies  ol 
minerals  and  ores  available  in  any  district  and  as  to  the 
necessity  of  public  aid  in  the  mining  or  treatment  of  such 
and  when  such  reports  indicate  that  it  is  justifiable,  that  he 
shall  have  full  power  to  secure  sites,  erect  and  operate  puljlic 
sampling  works,  concentrating  plants,  custom  smelters  or 
refineries,  as  he  may  deem  expedient. 

The  plant  which  the  Bunner-Mond  Company  propose 
building  at  Amherstburg,  Ont.,  for  the  manufacture  of  alkali, 
will  consist  of  five  units  of  reinforced  concrete  construction. 
There  will  be  a  main  building,  378  feet  by  193  feet,  with  a 
tower  180  feet  high,  also  a  boiler  house,  lime  kiln,  ware- 
house and  machine  shop.  It  was  decided  to  locate  the  fac- 
tory at  Amherstburg.  where  the  company  have  inirchased 
700  acres  of  land,  on  account  of  the  stone  quarry  and  the 
rich  deposits  of  salt  in  the  vicinity.  The  stone  quarry  will 
be  opened  shortly.  In  order  to  prevent  the  pollution  of  the 
town's  water  supply,  the  comijany  have  been  requested  either 
to  install  a  filtration  plant  or  to  pay  for  the  removal  of  the 
town  waterworks  to  a  point  above  their  factory.  It  is  thought 
that  a  satisfactory  agreement  can  be  reached. 

A  by-law  is  to  be  presented  to  the  ratepayers  of  Peter- 
borough, Ont.,  on  May  31st,  to  authorize  the  erection  of  a 
high  level  bridge  over  the  Otonabee  River  at  Hunter  Street 
and  a  bridge  over  the  river  at  London  Street,  has  has  been 
requested  by  the  Quaker  Oats  Company.  If  the  bridge  is 
erected  within  a  reasonable  time,  the  company  can  relniild 
their  factory  to  conform  to  it,  with  the  offices  on  the  third 
instead  of  the  .ground  floor,  and  would  thus  be  saved  any 
trouble  by  changes  in  the  future.  It  would  also  eliminate  the 
level  crossing  on  Hunter  Street,  and  facilitate  their  railri^ad 
connection  arrangements.  As-  regards  a  bridge  at  London 
Street,  the  city  contemplate  making  use  of  the  superstruc- 
ture of  the  present  Hunter  Street  bridge  at  this  point,  con- 
structing ."iO-foot  concrete  spans  at  each  side. 


Personal 

Mr.  R.  Tall)ot  has  been  placed  in  charge  of  concrete 
caisson  work  at  Three  Rivers,  P.Q.,  for  the  Shawinigan 
Water  &  Power  Company. 

Lieut.  T.  R.  Buchanan,  a  graduate  of  the  Faculty  of 
Applied  Science  and  Engineering  of  the  University  of  To- 
ronto, is  reported  wounded.  Mr.  Buchanan  went  to  tiie  front 
last  year  with  the  Engineers.  He  had  taken  up  tlie  mining 
branch  of  the  engineering  profession. 

Lieut.  Hugh  E.  Quinlan,  reported  wounded,  is  the  son 
of  Mr.  Hugh  Quinlan,  of  Quinl.m  &  Robertson,  Limited, 
general  contractors,  Montreal.  He  was  on  the  engineering 
stafif  of  the  company,  and  enlisted  with  a  railway  construction 
corps.  Lieut.  Quinlan  only  recently  crosst-d  from  I'.ngland 
to  Belgium,  .\nother  son,  Lieut.  Inank  Quinlan,  Is  with  a 
construction  cori)s  in  i'".ng!and. 


Obituary 

Corp.  A.  E.  Downes,  of  the  Canadian  luigineers.  a  well- 
known  Regina  contractor,  is  reported  killed  at  the  front. 
He  had  been  in  France  for  a  year. 

Mr.  James  Miller,  a  pioneer  of  Brock  Township.  Oni., 
died  recently  at  CireenbanU.  after  a  brief  illness.  The  late 
Mr.  Miller  was  well  known  as  a  builder  of  barns,  of  which 
he  erected  a  large  number  in  tlu'  province,  mainly  in  the 
townships  of  Reach  and  Brock,  lie  was  born  near  Gla-g.iw. 
Scotland,  7()  years  ;igo.  and  c;ime  to  ('anada  wlien  about 
three  years  old. 
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News    of   Special   Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Anderdon  Township,  Ont. 

(•"i  i  il  M;iy  villi-  iind  l"'r;nik  I  iihi  nvillo 
plan  till'  (Irainiiyi-  work. 

Aylmer,  Ont. 

r.iun  (.'niiiioil  plan  oi'nuMit  sidfwalUs 
I. II  W  arn  11  Striol.    (.  krk.  1).  A.  Davis. 

Batiscan,  Que. 

Riv.  A  .\.  lU-Uiniari.',  Dr.  Eu.t>.  l"\riiin 
and  \.  C  onstcntin  will  erect  an  a(pu'(hKl 
and  rc.'^iTvdir  cii.siini>  approxiinati-ly  $10,- 
(>()0.  Owners  arc  in  tlic  market  for  ce- 
iiient,  cnislu-d  stone  and  cast  irun  pipe. 

Blenheim  Township,  Ont. 

r.iwnship  I Huncil  plan  drainai>e  work. 
(.  lerk.  Hu.yli  Allan.  Drumho. 

Bromptonville,  Que. 

Town  Council  will  construct  ijravcl 
road  costin.n  $:!.00().  Engineer.  M.  W. 
\  euillcuz. 

Chicoutimi,  Que. 

l>y-law  has  been  pas.sed  and  tenders 
will  he  called  soon  for  the  construction 
of  macadam  roads  costing  $100,000  for 
the  Municipal  Council.  En.gincer,  j.  F. 
Trenon. 

Edmonton,  Alta. 

City  Council  plan  water  extension  cost- 
ing $47,272.     Engineer,  A.  Haddow. 

City  Council  plan  construction  of  side- 
walks to  cost  $.1,000.  Engineer,  A.  Had- 
dow. 

City  Council  plan  to  grade  roads  at  a 
cost  of  IS.OOO.    Engineer.  A.  Haddow. 

Howard  Township.  Ont. 

Tenders  received  by  the  engineer.  \V. 
(i.  McGeorge,  1.5:!  Queen  St..  Chatham, 
until  .June  2  for  draina.ge  work  for  the 
Township  Council. 

Leamington,  Ont. 

Town  Council  plan  reinforced  concrete 
pavement  on  Chestnut  Street.  Contractor 
Smith  has  been  asked  to  prepare  esti- 
mates. 

McKillop  Township,  Ont. 

M.  Murdie.  Winthro]),  plans  drainage 
work,  etc. 

Mitchell,  Ont. 

Town  Council  plan  cement  walks  on 
Rowland  Street.    Clerk,  Wm.  Ryan. 

Montreal,  Que. 

P.  E.  Mercer,  city  engineer,  and  C. 
Cote,  controller,  in  favor  of  installing 
garbage  destructor  plant  to  cost  $1,- 
000.000. 

New  Hamburg.  Ont. 

Town  Council  plan  concrete  pavement, 
costing  $16,000.    Clerk.  H.  C.  Edgar. 

Petrolea,  Ont. 

Town  Council  plan  pavement  repairs. 
Chairman,  Mayor  McRobie. 


St.  Alexis,  Que. 

Tenders  will  be  called  soon  for  the 
construction  i>f  macadam  roads  costing 
$:!.•). 000  for  tlu-  .Municipal  t'ouncil.  Clerk, 
jos.  Belan.ncr. 

St.  Catharines,  Ont. 

Tenders  received  b\'  Chairman,  Board 
of  W  orks,  until  noon,  June  ■'5,  for  a  gaso- 
line engine,  10-12  li.p.,  two  single  stage 
centrifu.gal  pumps  and  fittings,  for  the 
city.  I'lans  and  specifications  whh  the 
t'ugiueer,  W'.  1'.  Near,  or  P.  Cillesi)ie, 
I'.ugineers'  Huililiny,  L^niversity  ol  To- 
ronto, Toronto. 

Tilbury  North  Township,  Ont. 

Township  Cduncil  plan  tile  drainage 
work  lo  cost  $11)0.000.  Clerk,  H.  J. 
Roclieleau,  Stony  Point. 

Winnipeg,  Man. 

.Street  Commissioner,  City  Council, 
I>lans  asphalting  roads,  at  a  cost  ol 
$l."),()i)0.    Engineer,  \V,  T.  Brcreton. 

CONTRACTS  AWARDED 
Dereham  Township,  Ont. 

C.  Marone.  care  of  Township  Clerk,. 
.Alex-.  Bell.  Dereham  Centre,  has  the  gen- 
eral contract  for  drainage  work  for  the 
Township  Council. 

Colchester  South  Township,  Ont. 

.Vlliert  Gerard,  care  of  Township  Clerk. 
J.  H.  Madill,  Harrow,  has  general  con- 
tract for  drainage  work  for  the  Town- 
ship Council. 

Listowel.  Ont. 

I'rank  l'"rost.  Hanover,  has  general 
contract  for  1.50,000  .gallon  concrete  re- 
servoir for  the  Town  Council. 

Notre  Dame  de  Portneuf,  Que. 

I'lie  Quebec  Concrete  and  Contractin.g 
Company,  14  .St.  Roch  St,,  Quebec,  have 
.general  contract  for  concrete  sidewalks, 
costin.g  $:!,:!()5.  for  the  Municipal  Coun- 
cil, 

Ste.  Foy,  Que. 

Laganiere  Houde  &  Cie,  Les  Gron- 
dines,  have  general  contract  for  macadam 
roads  costing  $14.5,000.  for  the  Road 
C"ommissioner  of  Quebec,  Parliament 
Bld.gs.,  Quebec. 

Toronto,  Ont. 

Fussell-McReynolds  Co.,  Ltd..  1091 
Dundas  .Street,  have  the  general  con- 
tract for  construction  of  sewer  on  Pape 
-Vve.,  for  the  Board  of  Control. 

The  Board  of  Control  have  awarded 
the  following  contract  for  pavements: — 
Grant  Contracting  Co..  50  Front  St.  F... 
brick  block  on  Indian  Grove,  $2.7.51 ; 
Commissioner  of  \\'orks,  R.  C.  Harris, 
asphalt  on  .Arundel.  Cawthra,  Monarch 
and  Indian  Grove,  $24,776. 

Windsor,  Ont. 

.Vdanis  &  Olandi,  TJou.gal  .Ave.,  have 
general  contract  for  construction  of 
sewer  costin.g  $9,059  for  the  city. 

The   City   Council   have  awardid  the 


following  contracts  for  the  construction 
of  reinforced  concrete  pavement  and 
curbs  :  —  \'ictoria.  Ellis,  Bruce  and 
Church,  $44,:!29,  C.  W.  Cadwell  Sand  & 
(iravel  Co..  84  Sandwich  .St.;  Montmor- 
enci,  Alarentette  and  Elsmere,  $16,900, 
Merlo,  Merlo  &  Ray,  196  Windermere 
Road,  Walkcrville. 


Railroads,  Bridges  and  Wharves 

Colborne  Township,  Ont. 

rowiisbi|)  Council  ])lan  erection  of 
bridge  at  Benmiller.  I'lerk,  R.  McTKvain, 
Carlow. 

Edmonton,  Ont. 

C  aiiadian  Northern  Railway  plan  -.t;i- 
tion.    lingineer.  Air.  Frr.scr. 

Goderich,  Ont. 

Dominion  Ciovernmcnt  plan  new  docks, 
piling  and  dredging. 

Hamilton,  Ont. 

Canada  Steamship  Lines.  Ltd.,  9  A'ic- 
toria  Square,  Montreal,  plan  drydock  to 
cost  about  $250,000. 

Pipestone,  Man. 

Tenders  reccix'ed  by  the  secretarv- 
treasurer,  .A.  P.  Powder.  Reston,  until 
lune  2  for  erection  of  bridges  and  cul- 
\erts  for  the  Rural  Mnicipality. 

Quebec,  Province  of 

La  Cie  d'Enterprises  Publiques,  Levis, 
have  the  general  contract  for  dredging 
River  St.  Maurice.  Western  Cliannel,  for 
the  Pr(TvinciaI  Government. 
Saskatchewan,  Province  of 

Tenders  received  by  Deputy  Minister 
of  Highways.  H.  S.  Carpenter.  Regina, 
until  6.30  p.m..  June  11.  for  construction 
of  two  reinforced  concrete  bridge  abut- 
ments at  Ravenscrag.  Swift  Current, 
Moose  Jaw  Creek  and  Carieville.  Plans 
with  the  Deput}'  Minister.  Plans  being 
prepared  for  two  reinforced  concrete 
arch  bridges  over  Qu'.Appelle  River  and 
Arm  River. 

Tansley,  Ont. 

Tenders  being  received  by  the  clerk. 
W  in.  Panton.  Milton,  until  June  11  for 
$60,000  brid.ge  over  Twelve  Mile  Creek 
for  the  Halton  County  Council.  Altern- 
ative desi.gns  may  he  submitted.  Plans 
and  specifications  with  engineers.  Bow- 
man &  Connor,  31  Queen  E.,  Toronto. 

Toronto,  Ont. 

Toronto  Street  Railway  will  construct 
liranch  line  costing  $17.5,000  from  Queen 
Street  bridge  to  Ashbridges  Bay. 

CONTRACTS  AWARDED 

Notre  Dame  de  Lourdes,  Que. 

]<!ousseau  &  Mathien.  Laurierville.  are 
.general  contracti^rs  f(ir  $4,,'^00  steel 
bridge. 

Antigonish  County,  N.S. 

Daniel  (iillis,  (ileiie  Road,  has  the  con- 
tract   for   the   erection   of   the  Mclsaac 
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I5riclyf,  and  L'ulin  R.  MaeJJoiiald,  l-akc- 
vale,  for  the  Turncy  Bridge,  for  the  De- 
partment of  Works  &  Mines,  Provincial 
( kivernnient. 


Public  Buildings,  Churches 
and  Schools 

Assiniboia,  Sask. 

Reupara  School  District  No.  812  plan 
p.i.OOO  ])rick  addition  to  sclnnd. 

Big  Island  Ferry,  Alta. 

Public  School  District  No.  1804  plan 
scliool.  Secretary,  (}.  T.  Tlionias,  Wood- 
bend. 

Brampton,  Ont. 

Tenders  received  by  the  secretary,  i\. 
H.  Pringle,  Dominion  Bank  Chambers, 
Toronto,  until  June  5,  for  erection  of 
$()(), 000  stone  and  brick  school  for  the. 
High  School  Board.  Plans  and  specifi- 
cations at  office  of  the  secretary  and  ar- 
chitects, ^\  ickson  &  Gregg,  Kent  Bldg., 
Toronto. 

Carbon,  Alta. 

Tenders  close  June  1  for  erection  of 
a  frame  school  for  the  Public  School 
Board.  Secretary-treasurer,  Harry  A. 
Evans. 

Crystal  Creek,  Alta. 

Pul)lic  School  District  No.  :)40:{  i)lan 
erection  of  schoc>l.  Secretary,  C.  W. 
Johnson,  Grand  Prairie. 

Edmonton,  Alta. 

Plans  drawn  for  a  $:;.oo()  >cliool  to  be 
erected  by  the  Public  ScItimI  Board.  Sec- 
retary, W.  Bradley,  C  ivic  Oirice. 

Fairgrove,  Alta. 

Public  School  District  plan  school. 
.Secretary,  E.  Snf)wsel1.  Sedgcwick. 

Fairmede.  Sask. 

Bulk  tenders  received  1)\  Secretary- 
Treasurer  1\.  L.  Kidd  until  June  3  for 
supply  of  all  building  material  for  erec- 
tion of  ])rick  school  for  Schonl  District 
\o.  i:!4. 

Innisfail,  Alta. 

Town  Council  plan  numicipal  hospital. 
,\ddress.  Mayor  or  Hon.  Wilfred  Gari- 
epy.  Parliament  Bldgs..  Edmonton. 

Kern,  Alta. 

Public  School  District  plan  scluji.d. 
.Secretary.  H.  .\.  Evans.  Cardon. 

Lanoraie,  Que. 

Tenders  will  be  called  June  15  for 
erection  of  $r)0,000  stone  church  for  the 
parish.  .-XrCihitect.  J.  ().  Turgeon,  5.j 
St.  Francois  Xavier  .Street,  Montreal. 

La  Prairie,  Alta. 

Public  School  District  will  erect  a 
school  this  summer.  .Secretary,  .1.  J.  h'or- 
syth,  Magrath. 

Northland,  Alta. 

Public  School  District  No.  Xils  will 
erect  a  school  this  summer.  Secretary, 
D.  J.  Wilson,  Ensleigh. 

Olds,  Alta. 

Town  Council  plan  municipal  hosi)ita!. 
.Vddress,  Mayor  or  Hon.  Wilfred  (iar- 
iejjy.  Parliament   Bldgs.,  Edmonton. 

Percy,  Alta. 

Public  Sch.H,]  District  No.  :;(>::  plan 
school.  Secretary.  J  C.  M,  \ldons,  (ia- 
hern. 


THE  CONTRACT  RECORD 

St.  Edouard  de  Wakefield,  Que. 

The  School  Board  will  erect  a  school. 
Secretary-treasurer,  C.  E.  Pelissicr,  St. 
Pierre  de  Wakefield. 

Saskatoon,  Sask. 

r3y-Iaw  will  be  sulimitted  for  the  erec- 
tion of  a  $(i,()00  fair  buildin.g  at  the  lv\- 
hibilion  grounds.    Clerk,  Andri'w  Leslie, 

Shawinigan  Falls,  Que. 

Bellel'euille  &  Trepanier,  Tliree  Rivers, 
general  contractors  for  $80,000  school  for 
the  Roman  Catholic  Commissioner,  will 
carry  on  the  masonry  contract  and  are  in 
the  market  for  a  quantitj'  of  building  ma- 
terial. 

Sparling,  Alta. 

Public  School  1^  oard  plan  school.  Sec- 
retary-treasurer, J.  E.  Schlin,  Millet. 

Teulon,  Man. 

Teulon  Consolidated  School  District 
plan  .i;i 6,000  frame  school.  Tenders  will 
be  called  about  June  1.  Secretary-trea- 
surer, W.  E.  McKinnell. 

Woodbend,  Alta. 

Public  .Schol  District  plan  school.  Ad- 
dress Secretary. 

CONTRACTS  AWARDED 
Bridgeburg,  Ont. 

Somerville  &  Dilworth,  117  Merritt 
St.,  Welland,  have  .general  contract  for 
$20,000  brick  school  for  the  County 
Council. 

Mount  Hamilton,  Ont. 

The  followin.g  contracts  have  been 
awarded  in  connection  with  alterations 
and  addition  costing  $13,000  to  school  for 
the  School  Board  No.  .3.  Barton:— Ma- 
sonry and  steel,  Mitchell  &  Riddell,  Head 
.St.;  carpentry.  J.  E.  Evans,  337  Hunter 
St.  N.;  roofing,  galvanized  iron  and 
lilackboards,  John  Riddell  &  Son,  Fer- 
.guson  Ave.  N.;  electrical  work,  J.  Laven- 
heim,  183  Emerald  St.  S.;  plumbing  and 
heating,  Adam  Clark,  7  Main  St.  N.; 
l^lastering,  R.  I'assmore,  530  Wellington 
.St.  S.;  paintin,g,  .-\.  McKenzie,  45  Fergu- 
son Aye.  S. 

Ottawa,  Ont. 

N.  Poirier  &  Son,  193  Catlicart  Street, 
Ottawa,  have  general  contract  for  $30,- 
000  laundry  for  the  (jrey  Nuns,  Sussex 
Street. 

Preston,  Ont. 

R.  R.  Gatehnuse  has  the  gem  ral  cnn- 
tract  for  brick  club  house. 

St.  Prosper,  Que. 

Geo.  Therven,  Eraser  Street,  has  the 
plastering,  and  Ovide  Lachance,  Eden 
St.  the  painting  contract  for  the  $13,000 
presbytery  for  the  Parish  Congregation. 

Sherbrooke,  Que. 

iirny  &  Dunn,  14  St.  John  St.,  Mont- 
real, have  general  contract  for  $10,000 
brick  addition  to  school  for  the  Protest- 
ant School  Commissioners. 

Three  Rivers,  Que. 

J.  H.'  Giroux,  8  St.  (.)livier  Street,  has 
the  contracts  for  l)ricklay in,g  and  interior 
work  for  a  public  liuilding  for  tlie  De- 
partment of  Public  Works,  Dominion 
( iovcrnment. 

Toronto,  Ont. 

The  Toms  Contracting  Co.,  Kent  BId.g.. 
have  the  general  contract  for  pig  pens 
costing  $7,750  for  the  Canadian  National 
E.xhibition  Board,  38  King  St.  E,    A.  B. 
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Ormsby  Co.  have  the  contract  for  sheet 
metal  roofing. 

Trenton,  Ont. 

Schultz  Bros,  &  Co.,  f.td.,  Brantford, 
have  .general  contract  and  will  let  smaller 
trades  for  $50,000  high  school  for  the 
.School  Board. 

Business  Buildings  and  Indus- 
trial Plants 

Alliance,  Alta. 

'idle  United  Farmers  of  Alberta  will 
erect  an  elevator  this  summer.  Address, 
E,  J.  Fream,  f.ougheed  Block.  Cal.gary, 
or  Local  Secretary,  Alliance. 

Assiniboia,  Sask. 

T.  LL  West  plans  $3, 500  frame  store. 

Barnwell,  Alta. 

The  United  Farmers  of  .Alberta  will 
erect  an  elevator  this  sumnu-r.  .Xddrt'ss. 
Local  Secretary,  Barnwell. 

Chicoutimi,  Que. 

Dr.  Hamel  is  erecting  a  $l(),()iMi  drug 
store  on  Racine  Street.  Architect,  Alfred 
Lamontngne. 

Cluny,  Alta. 

The  United  Farmers  of  .Alberta  will 
shortly  erect  an  elevator.  Address.  Sec- 
retary, Cluny. 

Dalroy,  Alta. 

United  Farmers  of  .Alberta  .Associa- 
tion will  erect  an  elevator  this  summer. 
-Address,  Local  Secretary,  Dalroy, 

Elbridge,  Alta. 

If.  Touchin.g  will  liuild  a  fraiin;  ware 
house  this  summer. 

Fort  William,  Ont. 

J.  A.  Kellough,  340  Balmoral  St.,  will 
erect  a  $7,500  brick  creamery  and  is  in 
the  market  for  refrigerator,  motor,  shaft- 
ing, pulleys,  ice  crusher,  boiler,  etc.  .Ar- 
chitect, R.  E.  Mason,  X'ictoria  Block. 

Goderich,  Ont 

Plans  being  prepared  for  a  $35,000  fac- 
tory addition  for  North  American  Chem- 
ical Co.    Mana.ger,  J.  F.  Button. 

W,  H.  Haines  plans  erection  of  factory. 

Grand  View,  Man. 

John  Sinnott  is  erecting  a  $3,000  con- 
crete garage. 

John  Sinott  will  erect  a  $5,000  concrete 
and  brick  bank. 

Hughenden,  Alta. 

The  United  f'^armers  of  .Mberta  plan 
elevator,    .\ddress  Local  Secretary. 

Kirkland  Lake.  Ont. 

Kirkland  Lake  Gold  Mines.  Ltd.,  plan 

erection  of  mill.    President,  \\  L.  Culver, 

fvooni  810.  Lunisden  P>uilding.  Toronto. 

Leamington,  Ont. 

Mr.  Bicker,  care  (.1  R.  M.  Selkirk,  plans 
erection  of  a  $1,000,000  sugar  refinery. 

Legal,  Alta. 

The  United  Farmers  of  .Alberta  plan 
erection  of  an  elevator.  .Address,  E.  |. 
Fream.  Lougheed  Block.  Cal.gary,  or 
Local  Secretary,  Lc.gal. 

Listowel,  Ont. 

.1.  11.  Gunther  is  luuin.g  ])lans  prepared 
for  a  $5,000  addition  to  his  store. 

Montreal,  Que. 

J.  (iilletz  &  Co.,  l:.'0(;  Urbain  Si  reel, 
general  contractor  for  $53,000  picture 
theatre  for  J,  S.  Jacobs  and  Wm,  Bell, 


Tenders  and  For  Sale  Department 


CITY  OF  STRATFORD 

Tenders  for 
Incinerator  Chimney 

Scalcil  tenders  will  be  leccivcil  by  •"-^''''S,','^;;' 
fost  only  up  to  noon  on  Monday,  June  11th.  1917, 
fi.r  fnrnisliinK  and  consli noting  a  Railial  ^'W^^) 
t  oncictc  fhinincv  and  foundations  for  tbc  Kefusc 
Incinerating  Plant  on  St.  Patrick  Street.  Stratford. 

Tenders  ninst  be  addressed  to  the  C:ity  Engi- 
neer. City  Hall,  and  be  plainly  marked  on  oul- 
Mdc  of  envelope  "Tender  for  Incinerator  Lhnn- 
luy  "  Specifications  and  forms  of  tender  may  be 
.il.tained   from   the   office   of   the   City  Engmcei. 

The  lowest  or  any  tender  not  necessarily 
accepted. 

.\.   I!.  M.'NNSO.N, 
•  •].•>._.  City  Engineer. 


For  Sale,  en  bloc 


Factory  equipped  to  turn  out  large  quantities  of 
Concrete  Sewer  Pipe,  Hollow  Blocks,  Bricks, 
Cornices,  Friezes,  Ornamental  Blocks,  Vases, 
Floor,  Roof,  and  Ornamental  Tiles.  Wharf  equip- 
ped with  Electric  Crane  and  lights,  and  a  short 
tramway  wHlh  branches  through  factory  and  yard. 
The  Plant  cost  ifTn.fiOd ;  will  be  sold  cheap,  ni 
eluding  large  stock  of  aggregates  and  colors. 

The  Plant  includes  two  patent  automatic  pipe 
machines,  one  for  pipe  15  in.  to  42  in.  in  diam- 
eter, lengths  41  inches;  and  one  for  pipe  4  in. 
to  12  in.  in  diameter,  lengths  40  in.;  two  men  on 
each  machine  and  a  mixer  can  turn  out  100  to 
200  lengths  every  ten  hours,  according  to  the  sizes. 

Over  11,000  feel  well  matured  sewer  pipe  in 
stock,  dimensions  as  above,  will  be  sold  in  lots 
to  suit  purchasers. 

For   particulars  apply   to — 

S.  C.  FOWLER,  Liquidator. 

No.  70  St.  Paul  Street, 
10  t.f.  Quebec,  Que. 


To  Contractors 


Scaled  tenders,  marked  "Tenders  fur  Schuul," 
addressed  to  the  Undersigned,  will  be  received 
at  this  Department  until  Wednesday.  June  6th, 
for  the  erection  of  an  Agricultural  ITigh  Sdiool 
in  New  Liskeard.  Plans  and  specifications  can  be 
seen  at  the  office  of  the  Department  of  Agricul- 
ture. N'ew  Liskeard,  and  at  this  Department. 
Each  tender  must  be  accompanied  by  an  accei)tcd 
bank  cheque,  payable  to  the  Honourable  F.  C 
Macdiarmid,  Minister  of  Public  Works,  Ontario, 
for  five  per  cent,  of  the  amount  of  the  tender, 
and  this  amount  will  be  forfeited  if  the  person  or 
persons  tendering  decline  to  enter  into  a  con- 
tract when  called  on  to  do  so,  or  fail  to  com- 
plete the  work  contracted  for ;  and  the  bona 
fide  signatures  and  addresses  of  two  sureties  or 
the  name  of  a  guarantee  company  approved  by 
the  Department,  willing  to  provide  a  bond  for 
the  due  fulfillment  of  the  contract,  must  accom- 
pany each  tender.  The  Department  is  not  bound 
to  accept  the  lowest  or  any  tender. 

By  order, 

H.  F.  McXAUGHTEN, 
Secretary.   Public  Works  Department, 
yifpartment  of  Public   Works,  Ontario. 
Toronto,  25th  May,  1917. 

New  spapers  publishing  this  w  ithout  authority 
will  not  be  paid  for  it.  22-22 


Trench  Excavator 


h'or  sale,  1  Parsons  Trench  E.xcavator,  Model 
K,  two  years  old.  I'urther  particulars  on  ap- 
plication to  W.  H.  Thorne  &•  Co..  Ltd.,  St. 
Nilin.  N.r,.  19-22 


FOR  SALE 


Cableway  Equipment 


L  !l  X  12  Jenckes  Special  Cableway  Engine. 
J.  Cable  carriage  and  fall  block. 

Main  Cable  I'/z  in.  .x  700  ft.  with  turnbncklc. 
4.  Tail  and   hoisting  rope  and  sheaves, 
."■p.  Timber  towers  30  ft.  high. 

L^sed  for  a  short  time  only  and  in  first  class 
working  order.  May  be  e.xamined  at  our  St. 
Catharines  Plant.  Immediate  sliipnient,  subject 
lo  prior  sale. 

The  Jenckes  Machine  Company.  Limited. 
2L22  St.  Catharines,  Out, 


Tenders 
Bridge  Abutments 

Sealed    tenders    will   be    received    up    to  H).;;0 
.,'cloek,  Monday,  June  11th,  1917,  for  the  under- 
iiH-iilioncil   fciui  works: 
Group  1. 

(a)  Two  Reinfiirceil  Concrete  llriduc  .\lun- 
ments  for  a  briilge  over  tlie  Frenchman 
River  at   Ravcnscrag,  Sask. 

(b)  Two  Reinforced  Concrete  Bridge  ,\luit- 
ments  for  a  bridge  over  the  Swift  Current 
Creek   near   Swift   Current,  Sask. 

Group  2. 

(a)  Two  Reinforced  Concrete  Bridge  .\but- 
nients  for  a  bridge  over  the  Moose  Jaw 
Creek  near  Pasqua,  Sask. 

(b)  Two  Reinforced  Concrete  Bridge  .\butments 
for  a  bridge  over  Antler  Creek  near  Carie- 
vale,  Sask. 

In  addition  to  the  aliove.  plans  are  l)cing  pre- 
pared for  Two  Reinforced  Concrete  .\rch  Bridges, 
one  over  the  Qu'Apiielle  River  near  Fairy  Hill 
and  another  ov'cr  the  .\r\n  River  near  Craik. 

Tenderers  will  submit  prices  for  each  individual 
work  in  each  group.  The  contracts  will  be 
awarded  in  gronj)'. 

Tenders  for  eacli  work  nnist  be  accompanied  by 
an  accepted  cheque  or  other  satisfactory  deposit 
for  the  amount  of  .$2.50.00.  Uepdsits  of  unsuc- 
cessful tenderers  will  be  returned  when  contracts 
are  awarded. 

The  right  to  reject  any  or  all  tenders  or  to 
waive  any  defects  or  irregularities  therein  is  to 
be  at  the  discretion  of  the  Deputy  Minister  of 
Highways. 

Plans,  specifications,  forms  of  tender,  and  all 
information  may  be  obtained  on  application  to 
the  undersigned. 

The  unauthorized  insertion  of  this  advertisement 
will  not  be  paid  for. 

H.  S.  CARPENTER, 
Deputy  Minister  of  Highways. 

Kcgina,  Saskatchewan, 

May  19th,  1917.  21-22 


Board  of  Education 


.Sealed  tenders,  whole  or  separate,  addressed  to 
llic  Sei  retary-Treasurer  of  the  Board  of  Educa- 
(inn.   vill   be  received  until 

Friday,  June  15th,  1917 

for 

Pupils'  Commercial  Desks  and 
Chairs  and  Cabinet  Work 
for  High  School  of  Commerce 

Specilicatious  may  be  seen  and  all  information 
obtained  at  tlie  office  of  tlie  Superintendent  of 
liuildings,  Administration  Building,  1.55  College 
.Street.  Each  tender  must  be  accompanied  w-ith 
an  accepted  bank  cheque  for  live  per  cent,  of 
the  amount  of  tender  or  its  equivalent  in  cash, 
applying  to  said  tender  only.  .Sureties  for  all 
tenders  exceeding  four  thousand  dollars  must  be 
furnished  by  Surety  Companies.  Tenders  must  be 
in  the  hands  of  the  Secretary-Treasurer  of  the 
Board  at  his  ofifice.  Administration  Building,  not 
later  than  four  o'clock  p.m..  on  the  day  named, 
after  which  no  tender  will  be  received.  The 
lowest  or  any  tender  will  not  necessarily  be  ac- 
cepled. 

W.   C.  WILKINSON. 

Secretary -Treasurer. 

C.  E.  STONE. 
L'L'  l!'-'  Chairman  of  Commillec. 


To  Contractors 


-Sealed  tenders,  marked  "Tenders  for  Farm 
Buildings,"  addressed  to  the  undersigned,  will 
be  received  at  this  Department  until  Tuesday,  the 
12th  of  June,  for  the  erection  of  a  Stock  Judging 
Pavilion,  and  other  Farm  Buildings  required  in 
connection  wdtli  the  Agricultural  College  at 
Kemptville.  Plans  and  specifications  can  be  seen 
at  the  office  of  the  Department  of  Agriculture, 
Kemptville,   and   at   this  Department. 

Each  tender  must  be  accompanied  by  an  ec- 
cepted  liank  cheque,  payable  to  the  Honourable 
F.  C;.  Macdiarmid.  Minister  of  Public  Works, 
Ontario,  for  five  per  cent,  of  the  amount  of  the 
tender,  and  tliis  amount  wdll  be  forfeited  if  the 
person  or  persons  tendering  decline  to  enter  into 
a  contract  when  called  on  to  do  so,  or  fail  to 
complete  the  w-ork  contracted  for;  and  the  bona 
fide  signatures  and  addresses  of  two  sureties,  or 
tlie  name  of  a  guarantee  company  approved  by 
the  Department,  willing  to  provide  a  bond  for 
the  due  fulfilment  of  the  contract,  must  ac- 
company each  tender.  The  Department  is  not 
bound  to  accept  the  lowest  or  any  tender. 

By  order, 

H.  F.  McNAUGHTEN. 
Secretary.  Public  Works  Department. 
Depaitment  Public  Works,  Ontario, 
Toronto,  20th  May..  1017. 

Newspapers  publishing  this  without  autliority 
will  not  be  paid  for  it.  22-22 


Wanted 


Wanted  a  good  second-hand  shovel,  dipper,  14 
lo  1  yard.  Steam  operation  considered,  but  one 
suitable  for  hydro  electric  power  preferred.  Must 
be  guaranteed  first  class  condition.  Ontario 
Sewer  Pipe  Companv,  Limited,  Mimico,  Ont. 

20-22 


May  30,  1917 

Sealed  Tenders 

will  be  received  until  "i  p.m.,  June  19th,  1917,  by 
the  City  of  Swift  Current,  for  one  Motor-Driven 
Centrifugal  Pump  having  a  capacity  of  800  Im- 
perial gallons  per  minute  against  a  .300  ft.  head. 

Plans  and  specihcations  may  be  secured  at  the 
otitice  of  tlie  C'anadian  Engineer.  62  Churcli  St., 
Toronto,  and  120S  McArthur  lUdg.,  Winnipeg, 
also  at  the  office  of  the  Contract  Record,  347 
Adelaide  St.  West,  Toronto,  and  911  Electric 
Railway  Chambers,   Winnipeg,  Man, 

GEO.  1).  .\RNOTT, 
22-22  City  Clerk. 


Tenders  for 

Bridge  Construction 

Sealed  tenders,  plainly  marked  a.s  to  contents, 
will  be  received  by  the  undersigned  up  to  noon  of 
Monday,  June  4th,  1917,  for  the  construction  of : 

(1)  .\  Reinforced  Concrete  Arch  Bridge,  of  .55  ft. 
clear  span,  on  Fincli  Avenue,  Concession  2, 
East  of  Yonge  Street,  over  the  Don  River. 

{,21  A  Reinforced  Concrete  Culvert,  on  Eglinton 
Avenue,  between  Oakwood  and  .Mameda  .Ave- 
nues, in  tiie  Townsliip  of  "N'oi'lv. 

PlaTis  and  specincalion^  .iml  all  necessary  in- 
formation may  be  obtained  at  tire  office  of  the 
Township    Engineer,   40    Tarvis    Street.  Toronto. 

The  lowest  or  any  tender  will  not  necessarily 
be  accepted. 

FRANK  BARUER. 

Township  Engineer. 
Toronto,  May  2.3rd,  1917.  22-22 


FOR  SALE 


Myers  Bulldozer  Power  Pump,  No.  3(il!,  puniji- 
ing  7,200  gallons  per  hour.  As  good  as  new. 
Write  at  once.  Herold's  Farm,  Beamsvillc,  On 
tario,    Niagara   District.  2T2.3 


Jacobs  Bldg.,  is  in  the  market  for  a  t|uan- 
fity  of  building  material. 

Niagara  Falls  Centre,  Ont. 

Plans  and  specifications  with  the  ar- 
chitect, C.  M.  Borter,  Main  St.,  Niagara 
Falls  .South,  who  will  receive  tenders 
until  June  7  for  erection  of  brick  store 
and  ofifiices  for  M.  C.  Goodair,  11  Centre 
Street. 

Parkland,  Alta. 

The  United  Farmers  of  All>erta  i)lan 
elevator.  Address,  Local  Secretary, 
Parkland. 

Toronto,  Ont. 

The  Toronto  Harbour  Commission, 
.■>()  Bay  St.,  have  started  work  on  the 
footings  for  their  $30,000  office  building. 

The  Swift  Canadian  Co.,  Kecle  Street, 
are  erecting  a  frame  and  galvanized  iron 
storage  shed. 

Plans  drawn  for  addition  and  altera- 
tions costing  $5,600  to  store  and  apart- 
ments for  A.  Caruso,  163  Queen  St.  VV. 

The  Toronto  Type  Foundry  Co.,  Ltd., 
TO  York  Street,  plan  erection  of  ware- 
house. 

Plans  have  been  drawn  for  sheds  cost- 
ing $6,000.  to  be  erected  l)y  the  Char- 
coal Suoply  Co.,  417  Queen  St.  W. 

CONTRACTS  AWARDED 

Chatham,  Ont. 

The  .\.  B.  Ornisby  Company,  Toronto, 
iiave  tile  contract  for  steel  sash  and  roll- 
ing steel  doors  on  the  Libby,  McNeill  & 
Libby  Building. 

Hamilton,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 


THE  CONTRACT  RECORD 

of  a  $6,000  bake  shop  for  J.  Horn.  336 
Ottawa  Street,  who  will  carry  out  the 
heating  and  electrical  work: — ^Masonry 
and  steel,  W,  Baylis,  373  Beach  Road; 
carpentry  and  painting.  R,  G,  Coleman, 
149  London  St.;  roofing,  V.  Drew,  301 
Cannot  St.;  plumbiii.u.  H.  Barnes,  6  Car- 
lisle Ave.,  Mount  T(ip,  Hamilton. 

London,  Ont. 

R.  G.  Wilson,  195  College  Ave.,  has 
general  contract  for  $3,000  storage  build- 
ing for  the  Middlesex  Mills  Co.,  Dundas 
Street. 

Midland,  Ont. 

McFarlane,  Honley  &  Pratt,  care  of 
D.  S.  Pratt,  Toronto  St.,  has  the  gen- 
eral contract  for  grain  elevator. 

Montreal,  Que. 

The  A,  B.  Ormsby  Company  have  the 
steel  sash  and  the  Metal  Shingle  &  Sid- 
ing Company  have  the  sheet  metal  and 
roofing  contract  for  the  Cedar  Rapids 
Paper,  Pulp  &  Power  Company's  plant. 

Regina,  Sask. 

Carter,  Halls,  Aldinger  Co.,  Ltd.,  1010 
Union  Bank  Bldg.,  \Viniii])e.g,  have  gen- 
eral contract  for  $36,000  stduc,  brick  and 
hollow  tile  express  office  for  the  Do- 
minion Express,  South  Railway. 

Sherbrooke,  Que. 

The  (ieneral  Luml)er  &  Manufacturin.g 
Co.,  Whiting  Lane,  have  the  general 
contract  for  store  front  costing  $5,000 
f<ir  J.  E.  Poutre,  133-137  Wellington  St. 

Stonewall,  Man. 

Jas.  \\'atts  has  general  contract  for 
$4,000  stone  and  frame  implement  ware- 
house for  Thos.  Vincent. 

Toronto,  Ont. 

J.  H.  Tronianhouser  Co.,  Ltd.,  Temple 
I51dg.,  have  general  contract  for  $5,000 
concrete  and  brick  office  and  packing 
room  for  thfe  Chisholm  Milling  Co,, 
Jarvis  Street, 


Residences 

Anderdon  Township.  Ont. 

Harry  Howe,  143  Lincoln  Rd..  Walk- 
erville,  has  general  contract  and  is  erect- 
ing a  $3,000  brick  veneer  residence  for 
W.  Chater,  Sinasac  Front,  Anderdon, 

Brockville.  Ont. 

R.  H.  Smart  and  W.  I'.  Driscoll  will 
erect  a  $30,000  apartment.  Mr,  Driscoll 
will  let  plumbing,  heating,  plastering, 
l>ainting,  and  electrical  work  and  will 
purchase  refrigerators. 

Burford.  Ont. 

S.  Jarvis  plans  erection  of  two  resi- 
dences, to  cost  $4,000. 

Chippewa,  Ont. 

'1  he  .\'(irton  Conipam'  will  erect  a 
$:!,000  (loui)le  residence,  a  $3,000  two- 
family  residence,  and  three  seini-i)unga- 
lows,  costin,g  $3,500  each. 

Hamilton.  Ont. 

Plans  and  snecificalioiis  with  the  archi- 
lect.  Gordon  Hutton.  Bank  of  Hamilton 
PiLiilding.  who  will  receive  tenders  for 
the  erection  of  a  $15,000  l)rick  residence 
for  Dr.  O.  W.  Neinieier,  112  l'>arl(ni  ]■.. 

Islington,  Ont. 

George  Micliie  w.-ints  li  iuU-rs  fcir  ^late 
roofin.g  house  at  ilumbn-  \'<;\\  Piione 
Islington  31. 
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Lake  Saskatoon.  Alta. 

R.  S.  McDonald  will  erect  a  $3,500  resi- 
dence at  once. 
Ottawa.  Ont. 

lolin  C'ariiochan,  ]li)i)ewell  .\\e..  plans 
erection  of  residence. 

Toronto,  Ont. 

T.  H.  MacLaren,  158  Briar  Hill  Ave.,  is 
receiving  tenders  for  the  erection  of  Iiis 
$4,300  brick  residence. 

H.  G.  Paull,  395  College  St.,  has  i)re- 
luired  plans  for  $15,000  brick  apartments. 

T.  R.  Marshall.  1176  St.  Clair  W.,  will 
erect  three  lirick  residences,  costin.g 
$6,900,  and  will  let  smaller  trades. 

W.  P.  Levack.  519  Roxton  Road,  will 
erect  a  $4,750  residence  and  .garage  and 
will  buy  brick  and  lumber  and  let  plumli- 
in.g.  heatin.g.  wiring,  plastering,  etc. 

F.  G,  Bricknell.  73  Alberta  Ave.,  will 
erect  a  $3,750  brick  residence,  buv  brick 
and  lumber,  and  let  heatin.g,  plumbing, 
plastering,  wiring;  etc. 

George  O'Brien,  44  Boustead  Ave.,  will 
erect  a  $3,350  brick  residence,  and  will 
let  heating,  plumbing,  wiring,  etc. 

R.  J.  Cole.  324  Glenholme  Ave.,  will 
erect  a  $3,500  l^rick  residence,  buy  brick 
and  lumber  and  let  heating,  plumbing, 
and  wirin.g. 

Tenders  wanted  for  wirin.g.  heatiiig 
and  two  hot  air  furnaces  for  $5,000  du- 
plex residence  for  Mrs.  L.  M,  Bell,  1564 
Davenport  Ave. 

William  Johns.  1  T..eeds  St.,  is  erecting 
a  $4,300  brick  residence,  and  will  buy 
brick  and  lumber  and  let  smaller  tr.ades. 

John  Carroll,  333  Garden  Ave.,  will 
erect  a  $3,350  brick  residence,  and  will  let 
plumbing,  heating,  plastering,  and  wiring. 

E.  Elliott.  39  Markham  St..  will  erect 
two  residences,  costing  $5,000.  and  will 
buv  material  and  let  i)lunil)ing,  heating, 
and  wiring. 

Bulk  tenders  now  open  for  erection  of 
a  pair  of  brick  residences,  costing  $5,000, 
for  Thomas  Foster,  30  Victor  .Avenue, 

W.  P.  Levack.  519  Roxton  Rd..  will 
erect  two  brick  residences,  costing  $8,400. 
buy  brick  and  lumber  and  let  pluinl)ing, 
lieatin.g,  wirin.g  and  plastering. 

R.  H,  King,  415  Indian  Road,  will  erect 
a  iiair  of  stone  and  brick  residences,  cost- 
ing $6,500. 

Work  is  in  progress  for  alterations  to 
nifices  for  apartments  costing  $;!,750. 
Trust  and  Guarantee  Company,  Ltd,.  130 
i!ay  -St..  re])resents  the  owners, 

CONTRACTS  AWARDED 
Chatham,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $:!.000  brick  residence  for  Isaac 
Moore.  Wilson  .Ave.,  w-hn  will  carrv  out 
the  masonry  work:  Carpentrv.  S.  Glenn, 
.St.  Clair  St.:  electrical  work.  Chatham 
Gas  and  Electric  Company,  Ltd..  Kent 
St.;  plumbing,  J,  W.  Draper,  I'ifth  St. 

Howe  &  Roberts,  315  St.  Clair  St.. 
have  the  general  contract  and  will  carry 
out  the  carpentrv  work  for  two  $3,300 
frame  and  stucco  residences  for  S  AVeb- 
l)er,  Elizabeth  St, 

Fonthill.  Ont. 

I!,        Seeber  has  general  coiuract  i'ov 

$4,500  frame  residence  fiu'  Geor"-e  Ar- 
nold. \\\-ll,in.l. 

Hamilton.  Ont. 

The  lollowiim  contracts  have  been 
awarded  in  connection  with  the  erection 
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>>t  a  $;i.i)on  l)rick  iiMikiKi'  lur  I.i  vm^  v\: 
Miil.ylcy.  U-'  Norway  Ave,  wlu>  will  cm  l  y 
oilt  tlic  c;iri)entry  ami  roi>rm!4:  Masomy 
ami  steel,  Leininvjton  &  W  hite,  1  11)  Ross- 
Ivn  Ave.;  electrical  work,  1'.  riioriiloii. 
1 74  Halmoral  Ave.;  lieatin.u.  McClary 
Mamifactiirinji  Company,  York  St.;  plas- 
lerinj^,  J.  Maiiit>ii.  i'T  l>ariisilale  .\ve.  N.; 
paiiitinK.  I'oster,  ~M4  luuerald  St.  \. 
■  losei>li  \'icker,>i,  :'..">  Kltu  St.,  lias  ,i;eii- 
i  ral  contract  anil  will  let  i>!uinl)in,t;,  iieal- 
in;4,  plasterinsi'.  paintin.u,  and  electrical 
work  for  live  $;!.0l)0  brick  residences  lor 
\\ .   H.  Coul>er.  L'lyde  lUiildinu. 

.  I.eniingtoii  &  W  hite.  140  Russlyn 
.\ve..  have  the  mast)nrv  and  steel  con- 
tract for  $.!..')00  residence  for  Thomas 
l.eminiiton  140  Rosslyn  .\ve.,  who  will 
let  plimihin.n.  heatin.t;.  plaslerinu:.  painl- 
\uii  ami  electrical  work. 

The  followinji  contracts  lia\e  heeii 
awarded  in  connection  with  the  erection 
of  a  $4,000  hrick  residence  for  Ellis  & 
lones,  ;'.:!  Senator  Ave.:  Masonry  antl 
steel.  W'.  I"inan.  :u  Sherman  Ave.  X.; 
plunibinH'  and  heatint^.  H.  Morrison,  12(> 
lUirton  St.:  ijlasterinu.  .1.  Manion,  1(7 
liarnsdale  .\vo.  X. 

It)seph  X'ickers.  :!.'>  Elm  St..  has  gen- 
eral contract  and  will  let  i)lumbin.a;,  heat- 
in.ir.  plastering,  painting  and  electrical 
work  for  two  .$:!.000  brick  residences  for 
W'.  II.  Cooper.  Clyde  Building. 

Wood  Brothers,  corner  Grosvenor  and 
."^herbrooke.  have  masonry  and  R.  Si^icer. 
27!)  Bay  St.  S..  have  the  roofing  and  car- 
pentry contracts  for  $.').000  brick  resi- 
dence for  J.  M.  I'^arewell,  51!  l^roctor 
Boulevard,  who  will  let  pluml)ing',  heat- 
ing, plastering,  painting  and  electrical 
work. 

London.  Ont. 

R.  J.  Kelly,  37  Beattie  Ave.,  has  gen- 
eral contract  for  .'feli.OOO  brick  residence 
I'or  W.  Talbot.  Hale  St. 

Lotbiniere,  Que. 

George  Therven.  Eraser  .St.,  has  tiie 
I>lastering  contract  for  ifo.OOO  frame  resi- 
dence for  Come  Houde,  who  will  carry 
out  the  masonry,  steel,  carpentry,  roof- 
ing, plumbing  and  painting. 

Montreal,  Oue. 

Maurice  B.  .Shaw,  1.51  Metcalfe  St.,  has 
ireneral  contract  for  alterations,  costing 
$4. .500.  to  residence  for  Darling  Brothers, 
120  Prince  St. 

David  Giroux.  19.36  St.  Denis  St.,  has 
the  masonry  and  Corbeil  &  Frere,  1862 
Clarke  St..  the  stone  contract  for  two 
residences,  costing  .$8,000,  for  Joseph 
Ethicr.  107.3  Mount  Royal  Ave. 

The  following  contracts  have  been 
awarded  in  connection  with  alterations, 
costing  $10,000.  to  store  for  Rodes  .Soeurs 
Hotel.  Dieu  Pine  .\ve.  \V. :  General  con- 
tract. Cyrille  Laurin.  112  St.  James  St.; 
masonry  and  painting,  general  contrac- 
tor; stone.  John  Quinlan.  4412  St.  Cath- 
arine St.  W. ;  carpentry.  William  Ruther- 
ford &  Sons  Co..  425  Atwater:  roofing, 
plumbing  and  heating.  Latourelle  &  Fils, 
6  Craig  St.  W. ;  electrical  work,  Manccl 
Electric  Company,  414  Notre  Dame  W. 

T.  Marcotte.  116  Third  Ave..  Maison- 
neuve.  has  general  contract  for  $1.5,000 
brick  residence  for  E.  Halley.  Swail  Ave.. 
Cote  des  Neiges. 

Quebec,  Que. 

Chr.  Tobin,  182  Lindsay  Building,  has 
general  contract  and  will  let  roofing, 
heating,  plumbing  and  electrical  work  for 


$(').7,">0  residence  for  lion,  (jingras.  corner 
.\rtillerie  and  Lochevrotiere. 

Leon  iiedard,  liOl  Morin  .St.,  lias  gen- 
eral contract  for  $3,000  frame  and  hrick 
residence  for  .\rs.  Beaulieii,  14  1  Crcjwn 
Street. 

Deslariers,  lOO  St.  l-'rancois  St., 
has  general  contract  f(jr  $:;,0()()  addition 
to  residence  for  loseph  iiarbeaii.  '.'.")  1  .St. 
X'alier  St. 

Stratford.  Ont. 

W.  Solder,  Huron  St.,  has  the  plaster- 
ing and  T.  L.  Duggan,  Huron  St.,  the 
l)lunil)in,g  and  heating  contracts  for  two 
brick  residences,  costing  .$:{,(i()0,  for  H. 
McLeod,  St.  Vincent,  who  will  carry  out 
the  carpentry  and  rooling. 

1''.  W^  Johnston,  Vulcan  Ave,  has  gen- 
eral contract  for  $:!,()()()  residence  lor  J. 
!■:.  r.urchell  Company,  Ltd.,  201)  Char- 
lotte St..  and  will  let  plumbing,  heating, 
plastering,  jiainting,  and  electrical  work. 

Stonewall,  Man. 

lewler   lias   general    contract  for 
.$.■!,,)()()  frame  residence  l\)r  Mr.  ,\nderson. 

Toronto,  Ont.  ' 

W.  Sculkins,  i):!2  College  St..  has  the 
iiealing  contract  and  Three-(  )-.System 
C(inipan\',  Ltd.,  1)51!  Vonge  St.,  have  the 
contract  for  oil  burners  for  apartments, 
costing  .-fir, .500,  for  Mrs.  E.  D.  Y.  Cohen, 
2()  Avoca  .\ve. 

Windsor.  Ont. 

(.Jonr<l,  Mero  Comi)anv.  IK.'  I'ierre 
.\\e..  ha\e  general  contract  for  500 
hrick  residence  for  Stephen  l'"arrel. 

Hunt  &  Buttery,  Walkerville,  have 
general  contract  for  $3,500  brick  resi- 
dence for  W^  D.  W.  Crooks,  05^  Chat- 
ham W. 

Queensville  &  Choquette,  care  of  own- 
er, have  .general  contract  for  $4,500  stucco 
and  l^rick  residence  for  Mrs.  M.  Jones, 
1  52  Windsor  Ave. 

Woodstock.  Ont. 

The  followin;^  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $4,000  brick  residence  for  W''.  T.  Pep- 
per: Masonry  and  plastering.  George  Ad- 
ams, 107  W-^ellington  St.;  steel,  galvanized 
iron,  carpentry,  painting  and  glazing,  Mc- 
Kinney  Lumber  Co.,  Ingersoll  .'\ve. 

Power  Plants,  Electricity  and 
Telephones 

Alberta,  Province  of. 

Tenders  received  Ijy  the  Deputy  Min- 
ister, W.  J.  Harmer,  until  noon.  June  2, 
for  erection  of  telephone  buildings  for 
the  Provincial  Government.  Plans  and 
sijecifications  with  Plant  Superintendent, 
Department  of  Railways  and  Telephones, 
I'arliament  Buildings,  Edmonton. 

Blenheim  Township,  Ont. 

Ayr  Telephone  Company,  Ayr.  plan 
telephone  extension.  Manager,  W  illiam 
Manson. 

Calgary,  Alta. 

R.  .\.  Brown  and  .A.  V.  P>ilton,  City 
Hall,  plan  erection  of  an  electric  light 
power  i)lant. 

Olds.  Alta. 

By-law  for  sui)i)lying  the  town  Avitli 
electric  lighting  will  be  sidimitled  Jtme  1. 
.\ddress.  Mayor. 

Three  Rivers.  Oue. 

Sliawinin.'in  Water  ami  I'ower  Com- 
pany plan  two  aluminium  towers.  :!50  feet 


high,  on  concrete  foundation,  to  carry 
transmission  line  over  St.  Lawrence  shii) 
canal,  about  5,280  feet.  J.  C.  Smith.  611 
I'ower  Buildin.g,  Montreal,  vice-presi- 
dent and  chief  engineer. 
Viking,  Alta. 

The  farmers  east  of  Viking  plan  tele- 
l)hone  construction.  -\ddress.  Mayor, 
Viking. 

Westmount.  Oue. 

City  Coimcil  plan  laying  of  conduits,  to 
cost  $:{.(i00.    City  engineer,  1'.  E.  Jarman. 

CONTRACTS  AWARDED 

Radville.  Sask. 

Houston-Tallman  Company,  1S26  Ham- 
ilton St.,  have  the  general  contract  for 
an  $8,000  rural  telephone  system  for  the 
Radville  Rural  Telephone  Company. 


Fires 

Conjuring  Creek,  Alta. 

Post  office,  telephone  exchange,  and 
residence  owned  by  the  Dominion  Gov- 
ernment, Ottawa,  the  Province  of  Al- 
berta, Edmonton,  and  J.  A.  Sangster. 

Jonquieres,  Que. 

Hotel  owned  by  J.  P.  Bergeron.  Loss. 
$40,000. 

Markham,  Ont. 

Mill  owned  by  the  Markham  Ivoller 
Mills.  Loss  on  building  and  machinery. 
$25,000. 

Moose  Jaw,  Alta. 

Plant  of  the  Saskatchewan  Bridge  and 
Iron  Company. 

Strathroy.  Qnt. 

Bake  shop  owned  by  R.  M.  Pincombc. 
Loss,  $5,000.    WMU  rebuild. 

Toronto,  Ont. 

Warehouse  owned  by  the  Turner  W'ine 
L'ompany  and  the  Dale  Wax  Figure  Com- 
l)any,  Ltd.  Loss  on  building  and  ma- 
chinery, about  $25,000. 


Miscellaneous 

Batiscan,  Que. 

Tvev.  M.  P.  A.  A.  Bellemare  wants 
]jrices  immediately  on  cast  iron  pipe,  2.  3 
and  4  inch  vitrified  pipe,  also  galvanized 
iron  pipe  of  2,  3  and  4  inch  diameter. 
Fifteen  thousand  feet  required,  f.o.b.  Ba- 
tiscan. 

Bracebridge.  Ont. 

The  Muskoka  Foundrj'  Company  have 
l)urchased  linen  mill  property,  and  will 
be  in  the  market  for  machinery,  new 
tools,  motive  and  shafting,  etc. 

Brockville,  Ont. 

"Mr.  A.  C.  Hardy.  26  King  St.  W.,  is  in 
the  market  for  a  500-gallon  water  storage 
tank,  a  small  pump  and  gas  engine. 

Cap  de  la  Madeleine,  Que. 

W.  Rousseau  wishes  quotations,  for 
ijiimediate  delivery,  of  a  few  thousand 
feet  b.m.  No.  2  red  birch. 

Chicoutimi,  Que. 

J.  H.  Lynch,  care  of  t'hicoutimi  Pulii 
Companj'.  wants  prices  on  a  (piantity  of 
building  material. 

Elora.  Ont. 

The  Flora  W  hite  Lime  (.'oni|iany  plan 
installation  of  electric:ill\-  oiieraled  stone- 
crushing  equipment. 

Glencoe,  Ont. 

Town  Council  plan  water  storage  tanks 
for  lire  luirposes.   Clerk,  t'harles  George. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 


INGLIS  PRODUCTS  ARE  MADE  IN  CANADA 


Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 


The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ott«w»  RepreienUtlve :— J.  W.  ANDERSON,  7  B*nk  Street  Chunbert 
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Grande  Prairie,  Alta. 

Town  (.'muicil  plan  puicliasi'  .«i  im- 
niiiipnuMit.    tlerk,   X.  Kuslnmi. 

Hamilton.  Ont. 

l\M.Kr>  close  lunc  4  lor  supply  and 
iiisiallation  of  a  boiler  at  Citv  Jail  lnulil- 
in>i.  I'lans.  etc..  at  ot'ticc  of  Works  Do- 
l<artinent.    Secretary,  H.  S.  Kent. 

InKersoU,  Ont. 

The  l'"ruit  Machinery  Company  is  ui 
the  market  for  one  steam  boiler  lOi)  lo 
I. Ml  b  p.     Will  consider  second-hand. 

Middlcmarch.  Ont. 

Isaac  Welter  plans  to  nl)inld  stock 
i>arns.  costing  .f.'>,000. 

Penetang,  Ont. 

The  (iidlev  Uoat  Company  Ltil.,  are  m 
tlie  market  for  a  stiff-les.ued  derrick,  six 
to  ten  tons,  with  :!.)  to  4()-foot  boom. 

Shawinigan  Falls,  Que. 

riie  Shawiniyan  Water  and  Power 
C  ompany  arc  in  the  market  lor  a  (luan- 
titv  .>!  buildini;-  material. 

Toronto.  Ont. 

Hoard  of  L'ontrol  plan  creclinn  ni  lire 
escapes  on  City  Jlall. 

CONTRACTS  AWARDED 

London.  Ont. 

W.  Itacon  care  of  owner,  has  general 
contract  for  cement  block  stable  for  C. 
I.  W  akelins,  14.-)()  Dnndas  .St. 

Montreal.  Que. 

Duranceau  &  Duranceau  113a  Hamil- 
ton, have  masonry  contract  for  altera- 
tions, costins?  $4,000,  to  shed  for  D.  Chev- 
rier.  165.-)  Notre  Dame  St.  W..  who  will 
let  the  rootins;  contract  and  is  in  the  mar- 
ket for  a  quantity  of  building  material. 

St.  Thomas.  Ont. 

The  Library  Board  hayc  awarded  con- 
tract for  boilers  to  Steel  and  Radiation, 
Ltd..  Fraser  Ave..  Toronto,  and  J.  A. 
McKenzie  &  Co..  (i.-)8  Talbot  St.,  .St. 
Thomas. 


Incorporated  Companies 

Alexandria,  Ont. 

Glentjarry  Telephone  Company,  Ltd., 
capital  $20,000.  to  operate  in  Townships 
..t  Lochiel  and  Kenyon. 

Amherstburg,  Ont. 

Pettypieces,  Ltd..  capital  $25,000,  to 
conduct  general  building  operations  and 
deal  in  builders'  supplies. 

Elmira.  Ont.  '  _ 

The  Phonola  Comi)any  of  Canada,  Ltd.. 
capital  $100,000.    Clerk,  J.  H.  \<\\VVy. 

Haileybury.  Ont. 

McGinlev-Teck  Gold  Mines,  Ltd.,  capi- 
tal $2,000,000.  to  conduct  general  niming 
operations. 

Brampton,  Ont. 

Dextrine  Product.s.  Ltd..  capital  $40,000. 
to  manufacture  adhesives. 

Gait,  Ont.  ,         ^  , 

The  Gait  Building  Products.  Ltd.,  capi- 
tal $40,000.  to  manufacture  and  deal  iii 
brick,  building  blocks  and  tile,  dram  and 
sewer  pipe.  etc. 

Merlin.  Ont.  ^.      ^  t  .  i 

Merlin  Oil  and  Gas  Company,  Ltd. 
capital  $40,000,  to  engage  in  general  oil 
and  gas  production. 

Northcote.  Ont.  , 

The  Northcote  Farmers  telephone 
Company,  Ltd.,  capital  $:t.OOO,  to  operate 
line  in  Township  of  .'\dmaston. 


lill  Telei)lioiie  Com- 
$:!,000,  to  operate  in 
\mabel,  and  Town 


Ltd., 
oyen 

Ltd., 

ss  of 

Ltd., 

;s  of 
^  and 


Ltd., 
mill- 


Parry  Sound.  Ont. 

The  Canadian  l'le.\ilile  Skate  Cuiii- 
liany,  Ltd.,  capital  $l()0,i)0(».  to  mainifac- 
ture  skates,  etc. 

Southampton,  Ont. 

The  Chippawa 
l)any,  Ltd.,  capital 
Townships  of  Arran, 
of  .Suntliaiiipton. 

St.  Catharines,  Ont. 

The    r.oiiiier-1  leddlr  (.'ompaiiy, 
caiiital  $100,000,   to   luamilacture  w 
and  knitted  fabrics. 

W'elland  Ship  Building  Company, 
^■aitilal  $200,000,  to  carry  on  busine 
construction  of  sliiiis,  etc. 

The    Tunibull     IClectro  Metals, 
cajiital  $.'iO,0(iO,  to  carry  on  busine; 
iron  founders,  mechanical  engineer: 
manufacturers  of  machinery. 
Sturgeon  Falls,  Ont. 

The  Sturgeon  Falls  Milling  Co., 
capital  $25,000,  to  conduct  general 
iiig  operations. 

Sudbury,  Ont. 

Montreal  River  Logging  Company, 
Ltd.,  capital  $200,000,  to  conduct  general 
logging,  lumber  and  sawmill  business. 

The  Shining  Tree  Mining  and  Milling 
Company,  Ltd.,  capital  $500,000,  to  eii- 
"age  in  general  mining  operations. 

Toronto,  Ont. 

Brown's  Bread,  Ltd.,  462  Eastern  Aye., 
capital  $150,000.  Company  may  shortly 
enlarge  present  quarters. 

McConnell  Consolidated  Mines,  Ltd., 
capital  $1,000,000,  to  engage  in  general 
mining  operations. 

Good  Health  Food  Company,  Ltd., 
capital  $40,000.  Will  probably  build 
plant  for  manufacture  of  cereals. 

Chaput-Hughes  Gold  Mines,  Ltd.,  capi- 
tal $2,000,000,  to  engage  in  general  min- 
ing operations. 

Standish  Phonograph  Company,  Ltd., 
capital  $40,000.  A.  B.  Crosby  and  W.  1'. 
Hayes,  care  of  Dominion  Crown  Cork 
Company,  Pears  .\yc,,  are  interested.. 

Borden  I' arm  Products  Com]iany,  Ltd., 
capital  $275,000,  to  deal  in  milk  and  milk 
products. 

The  British  Columbia  Condensing 
Company,  Ltd.,  capital  $120,000,  to  deal 
in  milk  and  milk  products. 

Reeye  -  Dobie  Mines,  Ltd.,  capital 
$2,000,000,  to  conduct  general  mining 
operations. 

I'eldspar  Milling  Company,  Ltd.,  capi- 
tal $50,000,  to  conduct  general  mining 
operations. 

Canadian  Coal  Fields,  Ltd.,  capital 
$10,000,000,  to  engage  in  general  mining 
operatiims,  erect  power  plant,  docks, 
piers,  etc. 

The  Cream  of  Rice  Co.,  Ltd.,  $1,000,- 
000,  to  deal  in  cereals  and  cereal  pro- 
ducts. Will  likely  erect  a  plant  in  On- 
tario. 


New  Liskeard,  Ont. 

Tenders  received  by  the  secretary  of 
the  Ontario  Department  of  Public  Works, 
H.  F.  McNaughten,  until  June  6  for  the 
erection  of  experimental  farm  buildings 
for  the  Department  of  Agriculture,  Pro- 
vincial Government.  Plans  and  specifi- 
cations at  Department  of  Agriculture. 
New  Liskeard,  and  Department  of  Pub- 
lic Works. 

Quebec,  Que. 

Deacon  Construction  Co.,  37  Mayor 
St.,  have  the  general  contract  and  J.  H. 
Gignac  Co.,  Ltd.,  142  De  L'Eglise  St., 
have  the  millwork  for  the  $11,000  freight 
shed  for  the  Canadian  Pacific  Railway, 
head  office,  Montreal.  Tenders  received 
by  the  general  contractors  for  roofing 
and  hardware. 

St.  Geneiveve  de  Batiscan,  Que. 

City  Council  plan  pumping  plant  to 
cost  from  $8,000  to  $9,000.  Prices  want- 
ed on  pumping  equipment.  Clerk,  Tene- 
rede  Trudel. 

Stratford,  Ont. 

A.  G.  Garner,  Architect,  cor.  North  and 
Water  Streets,  is  preparing  plans  and 
will  call  tenders  in  about  a  week  for 
$20,000  addition  to  Central  Methodist 
Church,  208  Church  Street. 

Three  Rivers,  Que. 

Plans  and  specifications  with  the  sec- 
retary, John  S.  Duff,  who  will  receive 
tenders  until  June  2  for  erection  of 
$7,000  brick  and  frame  office  for  the  St. 
Maurice  River  Boom  &  Driving  Co.. 
Ltd. 

Toronto,  Ont. 

Tenders  close  June  5  for  erection  ot 
$20,000  brick  school  for  the  Separate 
School  Board.  Plans  and  specifications 
with  the  architect,  C.  T.  Read.  12  Queen 
St.  E. 

Tenders  close  with  the  architects. 
Track  &  Perrine,  808  Lumsden  Bldg.,  on 
June  6  for  erection  of  a  $50,000  reinforced 
concrete  factory  and  warehouse  for  B.  J. 
Johnson  Soap  Co..  Ltd.,  155  George  St. 

York  Township,  Ont. 

Tenders  close  June  4  for  erection  of 
reinforced  55  foot  arch  bridge  and  a  re- 
inforced concrete  culvert  for  the  Town- 
ship Council.  Engineer,  Frank  Barber. 
40  Tarvis  Street,  Toronto. 


Contract  Awarded  for  Storage  Building 

The  John  \'.  Gray  Construction  Com- 
pany, Confederation  Life  Bldg,.  Toronto, 
have  just  been  awarded  a  contract  for  the 
erection  of  a  box  storage  building  for 
the  Swift  Canadian  Company,  on  St. 
Clair  .\ve.,  near  Keele  Street,  Toronto. 
Building  will  be  one  storey,  approxi- 
mately ;)(■)  x  170  feet. 


Late  News 

Hamilton,  Ont. 

Bulk  and  separate  lenders  will  be  called 
on  lune  (i  for  erection  of  $25,000  rein- 
forced concrete  and  brick  store.  .Archi- 
tect F  W  Waren,  Bank  of  Hamilton 
Bldg. 

Marakham,  Ont. 

Markham  Yarn  Company  i)lan  to  re- 
build mill.    Two  storeys.  00  x  200  feet. 


For  Superior  Service 
MAIN  2609 

BONDS 

of  every  description 

INSURANCE 

Plate  Glass  and  Burglary 

THE 

Canadian  Surety  Co. 

26  Wellington  St..  Ea*t 
TORONTO  ONT. 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


If  You  Need  a  SPEEDY  CONCRETE  MIXER 

and  one  to  do  your  work  right  and  save  vou  a  whole  lot  of  money,  secure 
one  of  our  HEART  SHAPE  MIXERS, 

noted  for  rapid  and  thorough  mixing  of  Concrete 
Built  of  steel,  not  iron,  and  to  a  high  standard  of 

efficiency.  Lasts  a 
life  time.  All  sizes 
and  styles,  and 
guaranteed. 


OVER 
5,000 
IN  USE 


Made  in  Canada 
by  a 
Canadian  Firm 


Famous  Heart 
Shape  Mixer 


Write  for 
Latest  Catalog 


Our  Concrete  Machinery 

is  ot  the  latest  type  made  in  Canada  and 
comprises  the  following — 

Hoists 


all  sizes  and  .styles  for  any 
class  of  work.  Monntcd 
with  steam,  gas  or  electric 


power. 


Double  Drum 
Electric  Hoist 


Crushers,  Rolls,  Brick,  Block  and  Tile 
Machines,  Screens,  Dump  Cars,  Road 
Pavers,  Mixers,  Sewer  Pipe  Machinery, 
Pumps,  etc.  Contractors'  and  builders' 
full  Equipment,  etc. 

Write  for  our  Special  offers. 


WETTLAUFER  BROS.,  LIMITED,  178  Spadina  Ave.,  TORONTO,  ONT. 


James  Thomson,  President. 


J.  G.  All,\n.  Vice-President. 


James  A.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 

Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


CAST  I R 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMIILTON,  ONT. 
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MacLean  Reports  give  llie  vital  facts  that  are  so 
necessary  if  you  would  secure  the  best  of  new  lousi- 
ness— and  they  cost  but  a  few  cents  a  day.  They  are 
issued  daily  (card  system),  and  give  accurate  infor- 
mation on  Canadian  building  and  engineering  pro- 
jects, contemplated,  their  ijrogress  and  details  of  the 
material  and  equipment  required.  Kates  and  samides 
on  .request. 

MacLEAN  DAILY  RETORTS,  Limited,  Toronto. 


^^The  National  Authority  on  Wiring  and  Construction 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 

Over  359,400  Sold 


By  H.  C.  Cashing  Jr. 


23rd  Year 


Fellow  American  InstHuie  0/  Electrical  Engineert;  rormerly 
Electrical  Inspector /or  Boston  Board  of  Fire  Underwriters  ao    J  PJ*x» 

and  Underwriters   Tariff" Association  oj  New  York.  ^OTCL  tLdltlOIl 


1917  Standard  Wiring 

Officially  adopted  by  the  National  Electric  Light  Association. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1917  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  section 
of  fifty  pages  on  House  Wiring. 

"  It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


Sent  to  any  address, 
postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Contract  Record,      347  Adelaide  street  west,      Toronto,  Canada 

"The  Best  Book  on  Wiring  Ever  Produced"— E.  T.  Birdsall,  m.e.,  a.I.k.E. 


May  30,  1917 
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Miide  m  Canada 


Preserres  Rpadsi 
Prei/ents  Duswi 


This  perfect  contour 
will  endure — 


MiJdlegfite,  Armstrotifri:  Point, 
Winnipeg,  Maniinba. 

Treated  ucith  ' '  Tars  ia- A ' '  in  1914 


'T^  HIS   beautiful   macadam    road  was 
-■-  treated    with    "Tarvia-A"    in  1914. 
Since  tlien  not  one  penny  has  been  ex- 
pended for  maintenance  or  repairs. 

This  grade  of  Tarvia  is  of  medium  den- 
sity and  requires  heat  for  application.  It 
is  a  favorite  binder  for  just  such  roads  as 
this,  where  a  handsome,  smooth  and  dur- 
able surface  is  required,  free  from  dust 
and  mud,  and  proof  against  damage  by 
automobiles. 

After  tile  "Tarvia-A"  had  soaked  into  the 
macadam  for  a  while,  a  surface  coat  of 
stone  screenings  was  applied  and  rolled 
into  the  Tarvia  while  the  latter  was  still 
lackN-  and  warm.    On  cooling,  the  Tarvia 


hardened  to  a  stiff,  slightly  plastic  mat- 
rix of  great  bonding  power. 

Tarvia  is  absolutely  waterproof  and  this 
surface  sheds  water  smoothly  to  the  gut- 
ters at  all  seasons. 

For  the  same  reason  it  is  frost-proof  and 
came  through  the  snow  and  ice  of  winter 
in  fine  shape. 

.\fter  two  or  three  years  this  road  will 
probably  receive  another  light  coat  of 
Tarvia  and  a  renewal  of  stone  screenings, 
and  this  will  suffice  to  keep  it  in  beautiful 
condition  for  another  such  period. 

The  Tarvia'  way  is  the  least  expensive 
way  of  keeping  a  road  duslless,  smooth 
and  inviting  to  Iraffic. 


Booklet  on  request.     Address  our  nearest  office. 


Special  Service  Department. 

This  company  lias  a  coips  ot  trained  engineers  asking  by  any  one  inlercslcil. 

and  chemists  who  have  given  years  of  study  to  If  you  will  write  to  the  nearest  office  icgarding 

modern  road  problems.  road   problerns   and  conditions   in    your  vicinity, 

The  advice  of  these  men  may.  be  had  for  the  the  matter  will  have  prompt  attention. 


T  HE  P  A  T  E  R  S  O  N   M  A  N  U  F  A  C  T  U  II  I  N  G    C  O  M  J'  A  N  V,     L  I  iM  I  T  E  I) 


MONTREAL 


rOKONTI) 


WINNIPKG 


VANC()t;VKK 


THE  C  A  R  R  I  'I' T  E  -  P  A  T  I>;  I<  S  ( )  N  M  A  N  U  F  A  (!  T  U  R  F  N  G  CO.,  1,1  I\l  I  T  F  I) 


81'.  JOHN.  N.  B. 


HAI.IKAX,  N.  8. 


SVnNKV.  N.  S. 
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Made  »\ 

Griff  it  I  IS  Bros  \  Co  Li.i 


\  ,  , '  CoNtracbrs  to  the 
Y  Admiralty ^WarOffice 


lasts  where  no  other  paint  will  stand. 


Il  imuciviou^    li>  r\liiii,il    iiilliuiii  r^,  |  k  iss<.---.i  I       wimilnfill    i|u;ililli's  ol 

MK'\I\I  >>.    1)1  KAI;l  1,1  I  ^  ,   ;,„.!    I'J.ASI  l(  IT\  ,   il  ;iir,M.I-. 

PERFECT  PROTECTION 

f..r  IRON.  STICK  I.  AM)  WOOD.  Tlial  is  «li.v  il  is  ust-d  liy  tlic  l!riti^h  Xavy 
iiikI   Ai  iny  jiiiil   kvuliiif;  JJiiilway  ami  Shi|i|iinf;  ( dinpanirs. 

Write  for  our  interesting  booklet. 


S  P  1  B  L 1V1  A.N  N  AC  ELNCI ES ,  R  EG'd. 

Specialists    in   Protective:  Paints 
Read  Bldg.  MontrEA-L. 


The  Highest  Standard 
of  Quality 

Wherever  "American"  Centrifugal 
pumps  have  come  in  competition  with 
others,  they  have  won  a  reputation  for 
quality  because  so  rigid  a  guar- 
antee is  placed  upon  them  that 
it  is  necessary  to  maintain  the 
highest  standard  in  the  design, 
material  and  workmanship  of 
their  construction. 

They  are  adapted  to  the  wid- 
est range  of  use,  because  they 
are  regularly  built  in  about  50 
styles,  in  addition  to  special 
styles  designed  for  unusual  re- 
quirements. 


Catalo)?  13.S2  describes  them. 
Write  for  your  copy. 


The 

American  Well  Works 

General  Office  and  Worki: — 
AURORA,  ILL. 

Chicago  Office: — 

First  National  Bank  Building. 

Special  Canadian  Dealers 

R.  H.  Buchanan  &  Co.,  Montreal. 

Gorman.  Clancy  &  Grindley,  Ltd., 
Edmonton  and  Calgary. 
B.  C.  Kquipment  Company, 
Vancouver,  B.  C. 


Concrete  Bonding 
Lockers  for  Clothe* 
Iron  Stairway* 

Enquiries  iollclted. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamlltpn 


QENNISTEEl^ 


riiat  iraiiK-  ck-nciU's  a  Madc-iii-Caiiada 
line  (if  mrtal  lockers,  cabinets,  stools, 
chairs,  liins,  slich  iiiL;',  and  i)arlitions  with- 
out an  c<|iial  for  licaul}',  (|uality.  cotlstruc- 
lion.  finish  and  durability. 

DENNISTEEL  equipment  iiays  lor 
itself  in  space-sax  int^'  and  time  economy. 
Let  us  send  you  an  impressive  list  of  big 
users. 


Steel  ShelYing 

DENNISTEEL  Shelving  is  used  by 
yieat  railroads  and  other  big  concerns.  ■ 
W  rite  for  folder. 

THE  DENNIS  WIRE  &  IRON 
WORKS  CO.,  LTD. 

LONDON     ...     -  CANADA 


4 


ELEVATED 

STEEL  TANKS 

Hemispherical  and  Segmental  Bottoms 

Manufactured  in  Pittsbuish,  Pa. 
Erected  Anywhere 

We  have  special  designs  for  Municipal, 
Railway  and  Industrial  service 
Catalogue  No.  15  sent  upon  request. 

Pittsburgh-Des  Moines  Steel  Co. 

Now  ^■olk  e  ily,  4'J  Cluiicli  Si. 

Pillsluugli,   Va..  045  Cuiiy  l>ldg 

Cliicago,  III.— 1275  First  National  l?aiik  l!ldg. 

TJallas,  TcNas,  Praetorian  Hldg. 

San  Francisco.  Cal.,  Rialto  Bldg. 

Ilav.Tiia,   Cuba— (i.'i   Nova   Scotia    Bank  Bldg. 

Des  Moines  Bridge  and  Iron  Co 


n.s  ,Mon 


:i.;s  I'm  lie  Suoci. 
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CONGRATULATE  ME,  fellows,"  said  Jim  Larkin,  the  plasterer,  as  he 
joined  a  group  of  his  friends  at  the  Builders'  Exchange.     "I  have 
just  put  one  over  Thompson,  the  Architect." 
"That's  important,  if  true,"  replied  a  friend.    "But  you'll  have  to  show 
us  Missourians." 

"It  was  this  way,"  Jim  explained.  "On  the  school  house  job,  Thomp- 
son wanted  to  use  metal  lath,  but  it's  a  cheap  job  so  he  told  me  I  could 
use  a  cheap  lath.  So  I  saw  my  chance  to  play  to  the  galleries.  'Not  me,' 
I  told  him,  'I'll  never  use  cheap  lath  on  your  job,  Mr.  Thompson.  I'm  going 
to  use  Herringbone  copper  alloy  lath.'  Say,  it  tickled  him  clear  to  his 
toes.  I'm  solid  as  a  rock  there  now  ,and  I'm  going  to  get  his  next  job  on 
percentage." 

"Didn't  cost  you  much,  either,"  commented  his  friend. 

"Cost!"  laughed  Jim,  "I  gained!  Herringbone  costs  me  a  cent  more  per 
yard.  Its  selvage  edges  save  about  two  cents  per  yard  in  lap,  its  greater 
stiffness  saves  plaster,  and  I  don't  have  to  stitch  wire  between  the  sheets. 
All  told,  that  additional  cent  means  five  cents  more  profit." 


Metal  Shingle  &  Siding  Co. 
Manufacturers 


Clarence  \V.  Notjle,  General  Sales  Agent, 
117  Sun  Life  Building,  Toronto 


ROCK  CRUSHING  OUTFITS 


FOR  ROAD  BUILDING 


Shipments  from 
Stock 

Jenckes  Rock  Crushing 
Outfits  are  reliable  all  the 
time.  They  will  stay  on  job 
when  you  most  need  them. 
Crushers  are  constructed 
specially  accprding  to  our 
time  tested  approved  de- 
sign. We  can  make  ship- 
ments from  stock  on  hand, 
subject  to  previous  sale. 
We  can  also  furnish  from 
stock.  Portable  Boiler  and 
and  lilngine  to  operate  our 
Criisher  Outfits. 


The  Jenckes  Machine  Co.,  Ltd. 

Sherbrooke     Montreal    Cobalt    So.  Porcupine    St.  Catharines   Toronto    Vancouver  Nelson 


14 


'I'll  l<:  CONIR  ACT  RECORD 


May  30,  1917 


'Jllllllll^ 


ELECTRIC  and  HAND  POWER  TRAVELING  CRANES 

Electric  Bucket  Cranes,  Mono^Rail  Hoists,  Power  Plant  Cranes, 
Jib  Cranes,  Dock  Cranes,  Railway  Cranes,  Derricks. 

— Made  in  Canada — 

NORTHERN  CRANE  WORKS,  Ltd.,  Walkerville,  Ont. 


Boving  Hydraulic  &  Engineering 
Company,  Limited 


LINDSAY, 


ONTARIO 


OUR  LINDSAY  WORKS 

1 


We  Manufacture 
Water  Wheels,     Hydraulic  Governors, 
Centrifugal  Pumps,       Mill  Machinery 
Fly-Wheels  (up  to  28  feet  dia.) 

Prompt  Shipment 
Prices  etc.,  on  request 


Water  Supply 

from 

Deep  Wells 

s  obtained  at  a  mini- 
mum cost  by  use  ot  our 
deep  well  pumps. 


Write  for 
Bulletin  26 
explaining: 
the  use  ot 
Cook's 
Patent 
Brasa  Tubs 
Well 
Strainer 


A.  D.  COOK 

Lawrenceburg  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

CATALOGtJB  Mailed  Upon  Requk8t 


Crushed  Rubble  Dimension 

CROOKSTON  QUARRIES 

Crushed  Stone— Clean,  tough  stone,  specially  suitable  for  concrete  mix  and  macadam  roads.  Although  we 
have  supplied  hundreds  of  cars  of  stone  to  Toronto,  Montreal  and  intervening  points  we  have  never  had  one 
car  rejected. 

Rubble  Stone — From  one  man  size  to  blocks  weighing  many  tons. 
Dimension  Stone— The  stone  that  has  stood  the  test  for  half  a  century. 

C.P.R.  and  G.T.R.  Connections  Telephone  Madoc  2.  R  3—2 


Capacity  500  torn  a  day 


ASK  US  FOR  QUOTATIONS 


QUINLAN  &  ROBERTSON,  Limited,  Crookston,  Ontario 
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AFTER 
10  Years 
Service 


Listen,  Mr.  Contractor 

You  owe  it  to  yourself  to  put  on  the  best 
roof  you  possibly  can  for  your  customer. 
Your  reputation — your  success,  depends  up- 
on it.  Then  why  not  use  Brantford  Asphalt 
Slates  on  your  next  roofing  job?  They  give 
lasting  satisfaction  and  you  can  rest  assured 
that  your  customer  will  never  complain 
about  the  roof. 


BRANTFORD 
ASPHALT  SLATES 

do  not  break,  burn,  rot,  tear,  split,  crack, 
warp,  crumble,  melt,  leak,  or  absorb  moist- 
in-e.  They  can't  be  blown  off  by  the  wind 
and  are  not  aft'ected  by  sun,  rain,  frost, 
snow  or  climatic  changes.  They  are  made 
in  three  colors — green,  red  and  black — and 
this  coloring,  because  given  by  the  natural 
tint  of  the  crushed  rock  surfacing,  is  abso- 
lutely fadeless. 

Brantford  Roofing  Co.,  Limited 

Head  Office  and  Factory    BRANTFORD,  CANADA 

BRANCHKS : 

9  Place  d'Youville  -  -  -  -  MONTREAL,  QUE. 
124  Richmond  Street  West     -    -  TOKONTO.  ONT. 

In  addition  to  Asphalt  Slates  we  also  make  three 
kinds  of  roofing  in  rolls — Asphalt,  Rubber  and  Crys- 
tal— all  known  to  be  practically  indestructible.  Write 
today  for  free  samples,  booklet  and  prices. 


it 


■si 


Centuries-Old  Skeletons 

D  EFORl*2  recorded  historv  these  giant 
creatures  roaitied  the  earth  ;  caught  in 
nug!it\-  land-slides,  their  bodies  rotted 
a\v;i\-,  but  their  skeletons,  i)rotccted  by 
llic  en\-eloping  soil,  li;i\  e  remained  perfect 
e\  eii  unto  to-day. 

But  how  about  the  steel  skeleton 
of  your  building  ? 

Nature  cannot  protect  that,  and  rust  and 
corrosion  will  gradually  eat  it  away. 
Wh}'  not  protect  it  yourself  l)y  coaling  all 
structural  steel  with 


TOCKOLITH 

THE  PATENTED  CEMEMT  PAINT 


AND  [ 


JV.1.  rr. 

DAMP-RESISTING  PAINT 


'I'lie.se  famous  products — the  first  a  iirinuT,  tlie 
scconil  a  fiiiisliinn-  coat — make  steel  immune  to 
rust  aiul  corrosion  from  acids,  alkalis,  and 
chemical  fumes.  'J'hey  effectively  insulate  iron 
.•lud  steel,  thus  prev'cnting  damaRo  from  clec- 
t  ridysis. 

I'sed  successfully-  in  all  climates  frum  Alaska 
{■■>  the  tropics,  and  <in  the  lii.n.^esl  jnljs  every- 
where. 

\Vrite  for  descriptive  literature,  Dept.  51 

.M aiiulactureil  in  ('aiiaUa  by 

R.LW.  DAMP  RESISTING  PAINT  CO. 
TOCH  BROTHERS 

Gerrard  St.  and  Carlaw  Ave.,  Toronto,  Ont. 

,\.i»ents  in  —  Vancouver,    Winnipeg,   Edmonlon,  Calgary, 
Montreal.  Toronto,  Quobcc.  St  Johns 


REMEMBER 


\    W  HAT 

ER  ITS  WATERPROOF] 

,M. .  r  r. 


STEEL  NEED  NOT  RUST! 
WOOD  NEED  NOT  ROT! 
NOR  CONCRETE  DUST! 


REG. U.S. PAT.  OFF. 


I  ll    CON  rR.\(  r  RiaoRn 


May  30;  1917 


One  Man 
Standing 

I. Ill-  ill   ilu-   same   lime — 
siirfaee  ;is  mticli  concrete 
_^  as  five  men  on  their  knees, 

ami  do  il  luMter,  if  lie  uses 

ABRAM 
Long  Handled  Tools 

llundreils  of  liiiislit-is  wlio  use-   AInaiii   Tools  will   prove  this  lo 
•1.     The  srciet  is  the  Abiain   Double  Action  Device. 
A'litc  today  tor  our  calalod  describing  this  exclusive  feature  ami 
vi*!.',   i!ir  Al'iam  complete  line. 

ABRAM  CEMENT  TOOL  COMPANY 


46-48  Ouelette  Avenue 


WINDSOR,  ONT. 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
(jf  work. 

Send  us  your  blue  prints 
for  estimates. 


Send  for  special  Tank  and  Tower  Catalogue 


Ontario  Wind  Engine  &  Pump  Co. 

Winnipeg  Calgary 


Toronto  Montreal 


Limited 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  cize  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
Office   M  4515-M  4516      Reildence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


WOODEN  PIPE 


Wire  wound  wood  stave  pipe,  2  in.  to  24  in.  diameter, 
linuons   wood   slave  pipe,   any   diameter  required. 


Con- 


CANADIAN  PIPE  CO.,  LIMITED 


Established  1904 


New  Factory  Erected  1910 


Equipped  with  tlie  most  vip-to-date  machinery.  Every 
machine  diiven  by  a  separate  electric  motor.  Satisfaction 
Guaranteed. 

Office  and  Factory— 550  Pacific  St.,  VANCOUVER.  B.C. 


Durability 
  Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
5i  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings inevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters,  are 
fully  guai-anteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisco 


VANCOUVER  WOOD  PIPE 

&  TANK2CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire-Wound  Wood  Pipe.  Continuous  Stave 

Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling   Positively  LEAK  PROOF. 
We  are  the  originators  of  the  BORED  OUT  Wood  Sleeve  Coupling. 
Write  for  Uhistrated  Catalogue. 

850  Hastings  St.  W.      VANCOUVER,  B.C. 
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J^y^JJ         New  and  Relaying 


Switches,  Turntables,  Etc. 


Carried  in  Stock 


Locomotives  and  Cars 
Jno.  J.  Gartshore^  Toronto 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the   "Keith*'   Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        ^^^1,^  ^ew  catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  259-261  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  CLANCEY  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton,  Alta. 
Messrs.  ROBERT  HAMILTON  &  CO..  LTD.,  Bank  of  Ottawa 
Bldg.,  Vancouver,  B.  C. 


National  Iron  Works 

LIMITED 

Head  Office,  Works  and  Docks  TORONTO 

CAST  IRON  PIPE 

Every  Size  for  Water,  Gas,  Culvert  or  Sewer, 
Carried  in  Stock  at 

MONTREAL  -  TORONTO  -   PORT  ARTHUR 

LAKE  OR  RAIL  SHIPMENTS 


CANADIAN 
CHICAGO  BRIDGE  &  IRON  CO. 

Limited 
BRIDGEBURG,  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  NUterial. 

"Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

S.^LES  Offices  :— 
Bridscburg,  Ontario,  130  Janet  Street 

Chicago,  Illinois,  2014  Old  Colony  Bldg 
New   York,  N.  Y.,  30  Church  Street 


Shops: 

Built  for  C. I*. li.  Montreal    Chicago,  111. 


Bridgebur^  Ont. 


eenville,  Fa. 


CONCRETE  MIXERS 

Four  Sizes.  F'rom  50  yds.  to  200  yds.  capacity  per  day. 
Our  large  size  has  traction  drive. 

We  also  make  Towers  and  Tanks  for  Sprinkler  and 
other  purposes. 

Gas,  Gasoline  and  Oil  Engines,  Stationary  Mounted 
and  Traction. 

The  most  complete  line  on  the  market.  Hoists,  Com- 
bination pumping  and  water  supply  outfits  of  every 
description.    Steel  flag  poles,  etc. 


Send  for 
Catalogue 
if 

interested 


Our  50  Yard  Mixer 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


"GaWaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sola  Maoutacturera  under  Caoadiae  and  U.S.  Lettert  Patent 

Toronto      -  Canada 
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Sand^  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones.  Office  N'orth  |        Eveningrs,  North  2107 


DAKE  SINGLE  DRUM  HOISTS 


The  Dake  single  drum, 
double  geared  hoist,  is  the 
liest  all-round  machine  for 
general  service.  Can  be  fur- 
nished with  clutch,  tight  or 
friction  drum.  All  parts  are 
most  substantially  built  so 
lliat  hoist  will  stand  twice 
liie  load  of  its  rated  capa- 
city. Made  in  sizes  2  to  30 
horse  power.  Send  for  com- 
plete  catalogue. 


DAKE  ENGINE  CO.,  Grand  Haven,  Mich.,  U.S.A. 

CANADIAN  AGENTS : 
Montreal,  Mussens,  Ltd.— Toronto,  A.  R.  Williams  Machinery  Co.,  Ltd. 


The  Insulation  on  this  Producer 
Pays  for  Itself  Every  5  Months 

A  little  over  a  year  ago  the  George  F.  Hinrichs  Company 
New  York  City,  insulated  the  sides  and  top  of  a  200  H.P.  anthra- 
cite gas  producer  with  Nonpareil  Insulating  Brick,  at  a  cost  of 
appro.xitnately  855.00  for  the  material.   The  savings  that  resulted 
from  the  use  of 

Nonpareil  Insulating  Brick 

For  Furnaces,  Boilers,  Blast  Mains,  etc 

are  clearly  indicated  by  this  company's  records. 

They  show  that  in  one  year  the  insulation  has  saved  $133.00  in  fuel 
and  circulating  water — a  return  of  241  per  cent,  on  the  investment.  In 
other  words,  the  Nonpareil  Brick  pay  for  themselves  every  five  months. 

Furthermore,  before  the  insulation  was  installed,  it  was  impossible  to 
stand  on  the  charging  platform  for  any  length  of  time,  and  the  sides  were 
so  hot  that  the  cast  iron  fittings  and  doors  at  the  fire  bed  level  would  crack. 
Now  the  platform  and  sides  are  comparatively  cool,  making  much  more 
comfortable  working  conditions. 

Results  such  as  these  can  be  secured  in  your  plant  by  using  Nonpareil  Insulat- 
ing Brick  in  furnaces,  ovens,  hot  blast  mains  and  other  places  where  heat  is  used. 

Full  information  and  sample  brick  sent  free  on  request. 

Armstrong  Cork  &  Insulation  Co.,  Ltd.,  sos  mcghi  Building,  Montreal,  Que. 

Also  manufacturers  of  Nonpareil  Corkboard  Insulation  for  cold  storage  rooms;  Nonpareil  Cork  Covering  for  cold  pipes;  Nonpareil  High  Pressure 
Covering  for  steam  lines:  Nonpareil  Cork  Machinery  Isolation  for  deadening  the  noise  of  machines;  and  Linotile  for  floors  in  offices,  residences,  etc. 


This  200  II. P.  anthracite  gas  producer  is  in- 
sulated with  Nonpareil  Insulating  Brick  on  the 
sidi-^  and  liip.  (ieorgc  F.  Ilinriclis  Companj", 
New  Vork  City. 


Canada  Iron  Foundries,  Limited 


Head  Office 


Mark  Fisher  Building 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc^  Castinirs 
of  all  kinds,  Moorinff  Bollards  for  both  Concrete  and  Wooden  Docks 
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-^/WAKEFIElDsX  \  ^ 
/PATENTS^  " 


DOLLARS  OF 
SATISFACTION 

for  the  price  of  common  sense 


CARBIC  LIGHT  is  known  to  the  progressive  contractor  as  the  best  light  for  all  kinds  of 
construction  work.    It  has  proven  itself  many  times  over  to  the  largest  contractors  m  busmess. 

Contractors  of  the  calibre  of 

Bate  McMahon  &  Co.— Canadian  Stewart  Co.— Wm.  Gowlin  Co.— George  A.  Fuller, 

and  many  others  in  the  same  class. 

Why  hesitate  to  test  the  Carbic  on  that  big  job  now  ? 

FREE  TRIAL  lets  you  in.    It  costs  you  nothing. 

We  are  prepared  to  ship  FREE  OF  ALL  COST  TO  YOU  any  number  of  CARBIC 
FLARE  LIGHTS  for  a  test  light  on  your  job  any  time  you  say.  If  they  do  not  prove  satis- 
factory— ship  them  back  at  our  expense. 


NOTHING  FAIRER     -     No  money  tied  up 

CARBIC  LIGHT  is  operated  by  the  new  gas  fuel: 

THE 


WE  STAND  THE  COST 


CARBIC  CAKE 

It's  positive,  safe  and  economical  to  use.    NO  DELAYS — 

NO  TIME  LOST. 

A  Carbic  Flare  Light  can  be  charged  and  ready   for  work 
in  less  than  THREE  MINUTES. 

THINK — three  minutes  to  get  your  light  in  shape  for  a  full 
twelve  hours  night  work. 


For  further  information  on  CARBIC  LIGHT  and 
its  many  uses  WIRE  or  WRITE. 

Catalogues  on  Request 

W.  L.  FOSTER 


8  Lombard  St. 


TORONTO,  CAN.  ^ 


Western  Agents—       Kelly  Powell,  Ltd.,  Winnipeg,  Man. 


mo 


VH  1-:  C"  ( )  N  T  R  A  e"  1"  R  E  CORD 


May  30,  1917 


Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT.  I.IME.  AN'O  UKU'K 
Cement  -delivcied  in  5  band  lots.  $2.40  pei  blil.  ; 
witli  hags.  $:2.S0:  .ai  l.v-.  SI  S5  on  tin-  Irack. 
with  pkgs..  ?2.2r. 

Lime  K'cy  WIc.  while  0\  i-^v  imi  li.s.,  ,klivLic.l 
in  not  less  that.  1500  lb.  lots.  At  tlie  wan- 
liuiisc.  grey  45c.  wliilc  55c. 

Brick    No.   1  dry  pressed  red  brick,  !5"J(i ;  Inill. 

f.o.b.  the  job ;  No.  2,  $1S ;  comnion  n  il 
,  >tock  Inick,  $16;  grey,  .$15;  wire-cut  brick 
for  toundalion  work,  $12.50  on  the  cars,  de- 
livered §14;  ■■Tajicslry"  brick,  imported.  .$25 
I.>$:i5:  local  Uug,  $20;  sand-lime  brick,  $10.00 
l.o.b.  car  at  King  Edward  Siding;  $S..'iO  f.o.li. 
rar  or  wagon  at  plant.  Paving  brick,  local 
inamifacturers  not  quoting  prices  at  present, 
imported  iiaving  squares,  delivered  at  joli 
ill  Toronto,  best  quality  $70,  second  quality 
$fi5.  third  quality  $60.  Sun-Tex  face  brick, 
$2o  per  M.;  Denison  interlocking  IioUow  tile, 
$T0  per  M.    Lots  over  100,000,  $65. 

CRUSHED  STONE,  SAND,  AND  GRAVKI- 
Toronto  prices,  F.  O.  B.  Car : 

Crushed  stone— 2  in.,  $1.40;  1  in.,  $1.55;  H  in., 
$1.55;  rubble  stone,  in  car  lots,  $1.25  per  ton, 
f.o.b.  car. 

Sand — for  cement  or  Iiiick  work.  ,S5c  per  ton, 
f.o.b.  Toronto. 

Gravel — Pit  run,  90  cents  per  ton  f.o.b.  Toronto; 
screened,  $1.20  per  ton  f.o.b.  Toronto. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices,  delivered. 

Hemlock— 2  x  4  in.  to  2  x  12  in..  12  and  14  ft., 
$29;  10  and  16  ft.,  .$31;  18  ft.,  .$32;  No.  1 
hemlock  decking,  ^  x  4  in.,  $27;  1x5  in., 
$:iO;  1  X  6  in.,  $32;  No.  2  hemlock  decking. 
$5  less  than  No.  1. 

Pine — 1  in.  x  4  in.  and  5  in.,  $30;  1  in.  x  6  in.  to 
8  in.,  $32;  1  in.  x  10  in.,  $35;  1  in.  x  12  in., 
$36;  2  in  X  4  in.  to  2  in.  x  12  in.,  and  10  ft. 
to  16  ft.  long,  Norway  pine,  $35  to  $42;  %  x 
6  to  10  in.  pine  shelving,  .$45  to  $48 ;  J|  x  12 
in.  pine  shelving,  $50;  No.  1  pine  flooring, 
$42;  No.  1  spruce  flooring,  $35;  No.  1  pine 
V  or  beaded  sheeting,  $47 ;  No.  2  ditto,  $42 ; 
pine  trim,  4  in.  casing,  $2  per  100  ft.;  5  in. 
ditto,  $2.50;  8  in.  pine  base,  $3.25  ;  4  in.  pine 
window  stool,  $2.75. 

Shingles— XXX  B.  C.  shingles.  $4.25;  N.  B.  ex- 
tras, $4.25;  N.  B.  clears,  $4;  No.  1  pine  lath, 
$6.50;  No.  2  pine  lath,  $6;  No.  1  spruce  lath, 
$5.50. 

Dimension  timber  (B.  C.  fir)- 10  x  14,  12  x  12, 
12  X  14,  14  X  14,  14  X  16,  $45;  10  x  16,  12  x 
16,  16  X  16,  14  x  18,  18  x  18,  20  x  20,  $46; 
12  X  IS,  18  X  20,  $50 ;  10  x  18,  12  x  20,  14  x 
20,  16  X  20,  $51.  These  prices  apply  to  32  ft. 
lengths;  32  to  35  ft.,  $1  to  $2  per  thousand 
extra;  36  to  40  ft.,  $2  to  $3  per  thousand 
extra. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — .$4.25  to  $6.00  base;  twisted 
and  deformed.  .$4.60  base. 

Shapes— Over  35  lbs.  per  yd.,  $5.00  per  100  lbs. ; 
under  .35  lbs.  per  yd.,  $4.70  per  100  lbs. 

T'.ates — 12  ins.  and  under,  $6.00  per  100  lbs. ;  over 
12  ins.  and  under  36  ins.,  $6.20  per  100  lbs. ; 
.36  ins.  and  over,  $6.50  per  100  lbs.  Tank  and 
boiler  plate* — Ji  in.  and  over  and  under  36 
ins.,  $6..yj;  .36  ins.  and  over.  .$6.70.  Gauge 
plates— Nos.  10,  12.  14,  S6.40  to  .$0  .50  per  100 
Ibi.  Black  American  bessemer  plates — 28 
gauge,  $6..50  to  $6.75  per  100  lbs. 

Flats — ~  in.  wide  and  under,  K.DC  per  100  lbs. 


Extras  1/lOc  per  lb.  extra  lor  cutting  to  length, 
for  plate  less  tlian  %  in.  thick,  for  angles 
less  than  5  in.  combined  legs  and  beams  and 
clianncls  under  6  ins.,  for  18,  20,  and  24  in 
lieams ;  1/lOc  to  ]4c  per  lb.  extra  for  all 
Hethlehem  sections. 

G.-ilvar.iLtd  iron — 2S  Range,  $N.L."i  lo  ■i^s.l't. 

Cast-iron    pipe — Standard    prices,    carload  lots, 
f.o.l).  Toronto:  4-in.  .$68  to  $69  per  net  ton; 
li  in.   anrl  up  $05  to  $C6,  with  $1  extra  for 
yas  iiipe.     Less  than  car  lots,  .$2  extra. 
SEWER  PIPE 

Sewer  pipe — Toronto  prices  (wholesale),  with  di.s- 
connts  as  below,  f.o.b.  factory — 4  in.,  ,30c  pei 
ft.;  0  in.,  45c;  S  in.,  70c;  0  in.,  90c;  10  in., 
$1.05;  12  in.,  $l.;i5 ;  15  in.,  .$1.N(I;  IS  In., 
$2-50;  20  in.,  $3;  22  in.,  .$4;  24  in.,  .$4.50. 
Discounts — 4  in.  to  12  in.,  70  per  cent.;  15 
in.  to  18  in.,  67  per  cent.;  20  in.  to  24  in.,  67 
per  cent 

Tile  wall  coping — 8  or  9  in.  wall,  50c  per  ft. ;  12 
in.  or  13  in.  wall,  75c  pei-  ft ;  IS  in.  wall, 
$1.50  per  ft.;  carried  in  G,  12.  18,  and  24  in. 
lengths.     Discoinit  70  per  cent. 

PAINTS  AND  OILS 
While  lead-  -ground  in  oil,  $15.30  per  100  lbs. 
Boiled  linseed  oil — in  bbls.,  $1.53  per  gal.  of  9  lbs. 
Raw  linseed   oil — in  bbls.,  $1.50  per  gal. ;  red  lead, 
dry,  $15  per  100  lbs.  ;  putty  in  bulk,  $4.75  per 
100  lbs.;   in   100-lb.   drums,  $5.35;  putty  in 
2.'}  11..    tins,   $5.50   per   100   lbs.;    steel  sash 
I)ully  in  25  1b.  tins,  $5.75  per  100  lbs.;  tur- 
pentine,  in   bbls.,   78c  per   Imp.    gal.,  based 
on  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement  —  $2.60    steam    car    load    lots,  including 

sacks,  less  5  per  cent,  for  cash. 
I-in-.e — Ilydraled,  $17  per  ton;  lump,  $10. 
Brick— No.  1  pressed,  $18;  No.  2  pressed,  $15; 

Manganese  rustic,  $20;  bufif  rustic,  $20;  red 

rustic.   No.  1,  $15;   red  rustic.   No.   2,  $13; 

bufif  (smooth),  $21;  bufif  (rough),  $20;  plastic 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 

$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 

Works,  Mascouehe,  P.O. 

CONCRETE  SEWER  PIPE 
Straight   pipes    (per   foot)  ;    not   reinforced,  8-in. 

26c.;  9-in.  30c.  lO  in.  34c;  12  in.  40c;  15-in. 

60c;  18-in.  74c.     Reinforced,  18-in.  90c;  21- 

in.  $1;  24-in.  $1.20;  30-in.  $1.60;  36-in.  $2.40; 

42  in.  $3;  48  in,  $4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 
Crushed  Stone— 2  in.,  $1.40;  ;4  in.  $1.65;  H-in., 

$1.75  per  ton,  delivered. 
Sand — $1.10  per  ton,  car  load,  on  cars. 
Gravel — $1.20  per  ton  f.o.b.  cars, 

STEEL  AND  IRON 

Steel  angles — 3  in.  x  3  in.  and  up,  $5.00,  1  in. 
X  1  in.  X  a  in.,  26c  extra;  in.  x  H  in. 
X   a   in.  60c  extra.     Boiler  plates — %  in. 

thick  and  thicker,  $7.50.  Circular  plates  — 
Flange  quality,  36  in.  dimension  and  over, 
$7.S,j ;  under  36  in.  dimension.  $7.60.  r)eams 
and  channels — Under  35  lbs.,  per  yd,,  .$5.25; 
35  lbs.  per  yd.  and  over,  $5.00;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$7;  28  gauge,  $6.50  per  100  sq.  feet,  subject 
to  change  without  notice.  Copper  bearing 
sheets — Keystone  black,  2S  U.  S.  gauge,  $5.55 
per  100  lbs.  nominal. 

SEWER  PIPE 
Straight  pipe  (per  foot) — 4  in.,  30c;  6  in.,  45c;  8 
in,  70c;  9  in.,  85c  ;  10  in.,  $1.05;  12  in.,  $1..35 ; 
1."  in..  $1..S0:  IS  in..  $2.50;  20  in,.  $3:  22  in., 
$4;  24  in.,  $4.50;  27  in.,  ,$6.50;  30  in.,  $7.20. 
Channel  pipe  (4  in    to  30  in.)  24c,  36c,  56c, 


72c,  84c,  $1.08,  $1.44,  $2.00,  $2.40,  $3.20, 
$3.60,  $5.20,  $5.75.  One-eighth  bends  (4 
in.  to  30  in.),  $L20,  $1.80,  $2.80,  $3.60, 
$4.20,  $5.40,  $7.20,  $10,  $12,  $16,  $18,  $26, 
$28;  1/4,  $1.20,  $1.80,  $3.15,  $4,05,  $4.75, 
$6.10,  $14.40,  $20,  $24,  $32,  $36,  $52,  $57.60. 
Double  collar,  90c,  $1..35,  $2.10,  $2.55,  $3.15, 
$4.05,  $5.40;  slant  1  foot  long  side  (4  in.  to 
15  in.),  90c,  $1.35,  $2.10,  $2.55,  $3.15,  $4.05, 
$5.40.  Single  branch  (6  in.  to  9  in.),  3  ft., 
.$2.25,  $3.50,  $4.25;  2  and  2V2  ft.  (4  in.  to  30 
in.),  $1.35.  $1.80,  $3.15,  $3.S5,  .$4.75.  $6.10, 
.$8.10,  $11.25,  $13.50,  $18,  $20.25,  $32.50,  $30. 
Single  squares  (4  in.  to  30  in.)  ditto.  Double 
branch  and  double  square  and  Y  pipe  (4  in.  to 
30  in.),  $1.S0,  .$2.70,  .$4.90,  .$U.:iO.  $7.35.  $10..v'o. 
$14.40,  $20,  ^$24,  $32,  $36.  $45.50,  $50.40. 
Syphon,  cesspool,  and  buchan  trap  (^  in.  lo 
15  in.),  $3,  $4,  $7,  $9,  $10.50,  $18.  Double 
syphon,  running  trap,  and  hand  hole  trap  (4 
in.  to  12  in.),  $3,  $4,  $7,  $9.  $10.50,  $18. 
These  prices  are  subject  to  a  discount  of  50 
per  cent,  for  less  than  car  load  lots  delivered, 
and  a  discount  of  from  61  to  66  per  cent,  for 
car  load  lots  f.o.b.  Montreal. 

SUNDRIES 

Hard  wall  plaster — $14  per  ton.  Plaster  of  Pans 
$2.80  per  bbl.,  both  less  5  per  cent,  for  casti. 
Rope — Best  Manilla,  315-20  basis  per  pound; 
British  Manilla,  20i/'C  basis;  sisal  rope,  24'Ac 
basis;  lath  yarn,  24^20,  Boiled  linseed  oil — in 
barrels,  $1.35  per  gal.  of  9  lbs.  Raw  linseed 
oil — in  barrels,  $1.37^  per  gal.  nominal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 

load  lots,  $2.20.    Bags  10  cents  extra. 
Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 

Kelly  Island  lime  $2.10  per  200  lbs. 
Brick — No.    1   dry   pressed,   red   and   bufif,  $35; 
common  red  stock,  $25;  common  grey  stock, 
$12 ;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
ii-in.,  $2.75;  stone  dust,  $2.25 ;  ^rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win 
nipeg,  $1.85  per  cu,  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite — lyi  and  2-in.,  $2.65;  i^-in.  and 
1-in.,  $2.90;   H-in.  and  dust,  $3.?0. 

LUMBER   (BUILDING  MATERIAL) 
(15  per  cent,   discount   for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46, 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No,  4 
red  and  white  pine  or  spruce,  4  in,,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in.. 
$60;  4  in.  and  6  in..  $66;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $46;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No,  3,  $45;  No, 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24  ■ 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac. 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  x  10,  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  16. 
16  X  16,  14  X  18,  16  X  18,  IS  x  IS,  20  x  20, 
$40;  6  X  14,  8  x  14,  12  x  18,  18  x  20,  $42;  6 
x  16,  6  x  18,  6  X  20,  8  X  16,  8  x  18,  8  x  20, 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

(Continued  on  page  62) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


War«houce  Stock*  : 

SYDNEY.  N.  S. 
MONTREAL.  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM,  ONT. 


Sale*  Office*  : 

SYDNEY.  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St..  E. 


Mills  and  General 
Office*: 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Compare  These  Advantages  with  any 
other  method  of  Ash  Removal — 

Pertinent  reasons  why  this  hoist  is  being 
repeatedly  specified  by  leading  architects 


wM  Automaitc  Ccar Shifting  Brake 
Device  and  Silencer 


MADE 
IN 
CANADA 


1.  Patented  Silencer 

Hoist  is  provided  with  a  patented  silencer  so 
that  it  is  noiseless  in  operation. 

2.  Factor  of  Safety 

Xo  part  has  a  factor  of  safety  of  less  than  eiglit 
l  ased  on  ultimate  strength  of  material  when  load 
lit  7)00  lbs,  is  raised. 

3.    Working  Test 
Every  hoist  is  subjected  to  a  working  test  be- 
fore sliipment. 

4.    Automatic  Steady  Pin 
This  patented  device  springs  automatically  into 
place  to  hold  hoisting  head  rigid  over  hatch  wliile 
operator   turns   hoisting  handle. 

5.    Bali-Bearings  Under  Hoisting  Head 
Hoisting  head  revolves  on  ball  bearing.s  to  de- 
posit can  on  sidewalk  without  lifting. 


6.    Brake  Lining 

Band  brake  is  lined  with  a  special  asbestos 
wire-woven  brake  lining. 

7.    Patented  Gear-Shifting  Device 

Gears  are  automatically  thrown  out  of  mesh 
ivhcnevcr  brake  lever  is  used  to  lower  load.  Empty 
cans  are  rapidly  lowered  because  nothing  moves 
but  the  cable  drum.  The  hoisting  handle  does 
not  revolve  when  brake  is  used. 


Write  to  Nearest  Agent  for  Booklet  and  Prices 


GILLIS  &  GEOGHEGAN,  Sherbrooke,  Quebec 


B.  &  S.  H.  THOMPSON  CO., 
LTD.,   Montreal   and  Toronto, 
Agents  for  Quebec  and  Ontario 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 


\VM.  N.  o'NEiL  CO.,  i.rn., 

VANCOUVER, 
/Vgcnts    for    British  I'olumbia 


^Kont 


K.  C.  GRA.\T, 
NEW  GT^ASGOW. 
for   the   Maritime  Provinces 


VV.  T.  GROSE, 
.■\gent  for  Manitoba,  Saskatchewar 
.Mbcrta,  Winnipeg 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(CoiKinueil  fioiii  page  (Mi 

Pine— 1  in.  common,  0  to  10  in.,  $105;   12  in., 

$110;   pine  trim  4  in.   casing,  $3.70  per  lOU 

ft.  5!4  in.  ditto,  $4.40;  S  in.  pine  base,  $0; 
lO  in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  ».  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  hand 
sawn,  $7. 

STEEL  AND  IKON 

Steel— Round  bars,  $3.35  per  100  lbs.;  square 
twisted,  $4  per  100  lbs. ;  channels  and  angles, 
$4.25;  beams,  $4;  plates,  $5  per  100  lbs. 

Cast  Iron  Pipes— Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $3S  per  ton. 

SEWER  PIPE 
sewer  Pipe —Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
16  cents;  6  in.,  18j4  cents;  8  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  IS  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Brand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 
Paints  and  Oils— White  lead,  ground  in  oil,  $11.50 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  98 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  95 
cents  per  gal.;  dry  red  lead,  $10.00  per  100 
lbs.;  putty  in  bulk,  $3.25  per  bbl.;  putty  in 
25-lb.  tins,  $3.75;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per  gal.,  $3.10. 


VANCOUVER  PRICES 

CICMENT,  y.lMK,  AND  liRICK 

Cement— Grey  Portland,  $2.45  per  bbl  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $32  per 
ton,  sacks  extra;  fine  wliite,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  $9.50  per  bbl.  ; 
white  Portland  cement,  $2.45  per  bbl.  of  350 
lbs.,  sacks  10c  extra,  f.o.b.  Voncouver. 

I  imc    .I!!..")!!  iicr  iilil.  f.D.li.  v\  ;ii  cliouse  or  delivered. 

Brick- Common  red  brick,  $11.50  to  $13.00  f.o.b. 
warehouse;  $10.50  to  $13.00  in  car  lots  f.o.b. 
Vancouver ;  pressed  red  brick,  $30  f.o.b.  wharf 
Vancouver ;  pressed  buff  brick  .$40  at  ware- 
house; $33  in  car  lots;  tapestry  brick,  .$45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings ;  fire  brick,  $35  in  car  lots,  $40  in  ware- 
house ;  fire  clay,  $12  per  ton  in  car  lots. 
SAND  AND  GRAVEL 

Sand — Brick  and  plaster  sand  $1.85  per  cu 
f.o.b.  bunkers. 

Gravel — $2.00  per  yard  delivered. 

Prices  of  stone  are  still  open. 

1,1'MllliK    (  l;ri  1,1)1  \    C.M  ATKRTAL) 
X'ancouver  prici-^,   f.o.b.  : 

Dimension  timber     Dmiula^  In     ■'■   x    ',  In  : 
1(1  N  12.   10  N  14.  12  \  12,  12  \   14.  14 

14  ,N  111.  ."flT;  (1  N  Ifl.  <;  \  12,  S  \  Id,  S 
1(1  X   IC.   12  .X   1(1.   1(1  X   1(1.  .fl 
.s  N  14.  12  X  IS,  l.S  X  2(1.  $1X;  (1 
1(1  \  IS.   12  X  2(1.  14  X  2((.  1(1  • 

15  X  IS.  2(1  X  20,  .H1S..%(I. 

Fir  flooring  1  x  :;  odjAc  Kinin.  ^2S ;  1  x  4  edge 
grain,  -f  :!1  ;  1x4  flat,  grain.  .i;24 ;  N.j.  1  and 
2,  1-incli  clear  lir  rou.gii.  $:!-'l;  .\'".  1  and  2, 
I'li  and  1  i/i  inch  clear  In  rnugli,  .^.'lO ;  No.  1 
and  2,  2  inch  clear  I'lr  mngli,  .11 
latli.  -fl-l.-c.  iniH-  latl).  -^2.."" 
]!.  C.  cedar  shingles.  .$2.1 
$3.(50. 


warehouse : 
8-in.,  30c 


..">(»;  (1 
X  Id.  S 
IS,  1(1 


yd. 


X  10. 
X  14, 
X  12. 
X  14, 
X  1(1, 
X  2(1, 


hemlock 
(\-,  ;    .\  X 
X.W.  !i;:!.2."i; 


STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 

Steel— (round  and  square  bars)  $3.25  base;  twist- 
ed and  deformed,  $3.25  base;  structural  sec- 
nous.  .>ij.Ci('  lu  .>(i. 

Galvanized  iron  and  corrugated  iron — Prices  un- 
settled. Owing  to  shortage  of  stock  and  un- 
certainty of  supplies,  quotations  will  only  be 
made  on  specific  inquiry. 

Steel  angles— $5  to  $(i  per  lOIJ  lbs.,  depending  on 
size,     (luantily  and  siiecilicaiions. 

Steel  channels,  beams — $5.50  to  per  1(J0  lbs., 
depending  on  size,  quantity  and  specifications. 

Steel  plates — $0.50  to  $7. 

SEWER  PIPE 

Sewer  pipe — Vancouver  prices  f.o.b. 
4-in.,  12Hc.  per  ft.;  6-in.,  21c  ft  . 
ft  -    10-in.,  40c   ft.;   12-in.,   50c  ft.;  15-in 
$1.05  ft.;  18-in.,  $1.25  ft;  20in.,  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster— $15.00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 
Hydrated  lime— $14.00  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 
Finishing  Plaster— $18.00  per  ton,  sacks  extra. 
Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,   Manilla,   full   coil,   16c  basis;   2nd  grade, 
14^c  basis;  sisal  rope,  12^c  basis. 
PAINTS  AND  OILS 

Mixed  Paint— Per  gal.  $2.95  to  $3.25. 

While  \ea6 — GioumI  in  oil,  $15,911  per  KKl  Ib.s. 

Boiled  linseed  oil— In  bbls.,  $1.40  per  gal.  of  9 
lbs. 

Raw  linseed  oil— In  bbls.,  $1.38  per  gal.;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb. 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts..  Montreal.  „  j  , 

Manufacturers  of  Boilers,  Castings  Condenser,,  Elevators  Engines,  Fntcrs  Forg.ngs  Hydr^^^^^^ 
Machinery   Pumps,  centrifugal  and  reciprocating,  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Work*  PUntt 


L»chine  Water  Workt 
Three  million  gallons,  eighty  poundi  domestic,  160  lbs.  fire. 


I 
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Office  specialty 

HALF  SECTIONS 

These  handy  fiUng  units, 
just  half  the  size  of  Stand- 
ard Width  Office  Specialty 
Filing  Sections,  are  com- 
■  pact,  convenient  files  just 
suited  for  a  position  along- 
side or  near  your  desk. 
Private  records,  or  those 
records  to  which  constant 
reference  is  made,  can  be 
kept  thus,  classified  for 
immediate  reference. 

Half  Section  Filing  Units 
are  available  for  every 
class  of  business  records 
letter  and  cap  size  corre- 
spondence papers,  folded 
documents,  card  records, 
cheques,  reports,  orders, 
invoices  and  general  stor- 
age purposes. 

One  or  two  Sections, 
Top  and  Base  may  con- 
stitute your  filing  stack  at 
first  and  more  Sections 
may  be  added  as  require- 
ments demand. 


Office  Specialty 


Fili 


mg 


evices 


CYSTEMATIC  care  of  business 
records  is  an  absolute  necessity 
for  the  prompt  and  profitable  despatch 
of  business.  To  meet  these  condi- 
tions of  business,  Office  Specialty 
make  and  supply  a  Filing  Cabinet 
for  every  purpose. 

''Ojfice  Specialty"  Filing  Sections 
are  made  in  Steel  and  Wood. 


For   long  service,  extra   protection    and  all 
'round  satisfaction,  choose  "OfTice  Specialty  " 
STEEL  Filing  Sections 


Office  specialty 

LETTER  FILES 

"Office  Specialty"  Up- 
right Vertical  Files  are  the 
choice  of  thousands  of 
Canadian  offices  for  corre- 
spondence filing.  These 
files  are  made  of  beautiful 
selected  quartered  oak,  or 
"Corona  finished"  Steel, 
either  of  which  represent 
the  apex  of  Filing  Cabinet 
manufacturing  skill. 

Consideration  of  the 
Filing  System  is  quite  as 
important  as  the  Filing 
Cabinet,  for  the  speed 
and  accuracy  with  which 
pai>ers  can  be  filed  and 
found  determines  how 
efficient  the  filing  is. 

"Office  Specialty"  have 
spent  nearly  3  0  years 
making  and  devising  Fil- 
ing Systems.  Our  experi- 
ence is  at  ipour  service 
gratis. 


flFFICE  SPECIALTYMFG.fi>. 

Largest  Makers  of  Filing  Devices  and  Ojfice  Systems 
in  the  British  Empire 


All  "Office  Specialty" 
Filing  Devices  are 
•'MADE  m 
CANADA" 


■Qffice  Specialty,  m 

fJEWMARKET,  CAN.  ■ 
(or  nearest  Branch)  M 


Home  Office  and  Factories:      NEWMARKET,  CANADA 


Please  send,  without  obligation,  ^ 

particulars  on  Office  Specialty  Fil-  1 

ing  Cabinets.   Wood  □    Steel  □;  1 

..     Record  Safe  Q;  Efficiency  Desks  O;  B 

■■■    Card  Record  Desks  O;    Direct  Name  B 

System  of  Vertical  Filinu  O;    Half  Sec-  B 

tions  □;  Truck;  □;  Card  Index  CabinetsQ  S 


I  8  Filing  Equipment  Stores  : 

I     TORONTO  MONTREAL  OTTAWA 

I     WINNIPEG  REGINA  EDMONTON 

p  030 
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HALIFAX 
VANCOUVER 


Name.. 


./  Address  .•  | 
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Til  !•  CON  r  K  ACT  R  i<:c()Rn 


May  no,  101; 


Civil 

Contractors 

Electrical 
Mechanical 

Directory  of 

Engineers 

Special 
Interests 

Chipman  &c  Power 

Civil  Eng'ineers 

TORONTO  WINNIPEG 

Willis  Cliipnian.       Geo.  11.  Power. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


H    J  Gnswold, 

Montreal. 


B.  W.  Seton. 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office   and  Laboratories, 
320  Lagauchetiere  St.  West,  Montreal. 

BRANCH  OFFICES: 
■J4  .Xilelaide  Street  East.  Toronto. 
806  I'nion   Trust   Building,  Winnipeg 
CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL.  SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND   INSPECTION  OF  IRON 

AND  STEEL  PIPE,  ETC. 
LOCOMOTIVES,    CARS,    NEW  AND 
SECOND-HAND  EQUIPMENT 
Represented  at  New  York,  Pittsburgh  and 
Chicago;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes ; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 

Head  OHice  MONTRFAI 
and  Main  Laboratoriei :    WIUPI  I 

Branch    Offices    and    Laboratories — 
TORONTO,  WINNIPEG.  EDMONTON, 
VANCOUVER  and   NEW  GLASGOW 


HADDIN  &  MILES 

LIMITED 

(Formerly  The  John  Gait  Engineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 

WINNIPEG     —  CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Waier  Supply  ;  Sewerage  and  Drainage  ;  Water 
Purification;  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and  Power  Plants. 
Riports,  Design;,  Supsrvision  of  Construction 
New  Birk*  Bldg.  Telephone 
MONTREAL,  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

40  JARVIS  STREET,  TORONTO 


kobert   W.  Hunt 
Thos.  C.  Irving,  Jr. 


Chtrlei  Warnock, 
Jai.  W.  Moffat, 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Oflice  and  Laboratories : 
McGill  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed  ^S^^  Cut 

Stone  (iS^^I)  Stone 
BRICK  ^^^^  SAND 

T.  A.  Morrison  &  Co.,  ^^^^g^TR-EAL"* 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Office  and  Worki-63  Etplanade  E,  TORONTO 

Phones— Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

40  JARVIS  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


If  your  client  desires  to  erect  a 

RESIDENCE  or  FACTORY 
in  TORONTO  I  can  arrange  a 
f^IRST  MORTGAGE  LOAN  from 
$2,000  to  $100,000. 

Walter  J.  Morris,  Branch  Manager 
London   &   Lancashire   Life  Ass'n. 
10  Adelaide  Street  East     -  TORONTO 


Milton   Hersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipee  New  York 


Geo.  M.  Miller  &  Co. 

Architects 

93  Yonge  Street        -  TORONTO 


Anglins  Limited 

Contracting  Engineers 

65  Victoria  St.  MONTREAL 


THOMSON  BROS. 

CONTRACTORS 

Established  1SS4. 
Masonry    and    all    l<inds    of  Reinforced 
Concrete  Construction  Work  carried  out. 

Main  2453     413  Ryrie  lildg..  Toronto. 
Park,  53S,  Park,  3302  Nisbts,  Sundays,  an.l 
Holidays. 


DARLING  BROTHERS  LIMITED 

ENGINEERS  &  MANUFACTURERS 

MONTREAL,  CANADA 

Brnnr/u'.s:  Afifnts: 

Toronto.  Winnipeg        H.ilifax.  Calgary,  Vancouver 

PUMPS  FOR  ANY  SERVICE    •  STEAM  APPLIANCES  OF  EVERY  KINO 
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The  Maritime  Bridge 

Company,  Limited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


I  Beams 


■>2—i"  at  S'A  lbs.— 50'  0" 
50—4"  at  Q'A  lbs.— 50'  0" 
20—4"  at  10!-'^  Ibs.—SO'  0" 


Flange  Quality  Steel 
Circles 


10—36" 
7—48" 


Vf." 


Bars 


20—  S"  X      J4"— 30'  0" 

20—10"  X      14"— 30'  0" 

20—10"  X  5/16"— 30'  0" 

10—11"  X  5/16"— 20'  0" 


1 — 44"  X  7/lG" 
5—48" 
1—61" 
1—64"  X  7/16" 


X  Y/ie" 
X  7/16" 


2-^S" 


V2' 


Channels 


Teei 


10—  1" 
19— Iki" 

11—  114" 
7—2" 

10—  254' 
4-3" 

11—  3'/," 
17—4" 
10-^" 

1— 4J4" 

4—5" 

9—5" 


X  1" 
X  IM" 
X  IVi" 
X  2" 
X  2!/.' 
X  4" 
X  4" 
X  4" 
X  4" 
X  3!4" 
X  3" 
X  4" 


S 

X  1/S"— 25'  0" 
X  1/4"— 25'  0" 
X  1/4"— 30'  0" 
X  5/16'— 30'  0' 
X  3/8"— 3r  0" 
X  3/S"— 50'  0' 
X  3/8"— 50'  0" 
X  3/8"— 50'  0" 
X  1/2"— 50'  0" 


01—12"  at  30  lbs.— 10'  1" 
70-15"  at  38  lbs.— 36'  10'/, 


Zees 


X  7/16"— 40' 
X  1/2"— 50' 


X  1/2"— 50'  0" 


4—2  11/16 
1—2  11/16 

1—  4 

2—  4  1/16 
1—4  1/8 
1—4  1/16 
1^  1/16 
1—4  1/16 
7—5 
1—5 

1—5  1/16 
1—5  1/16 

3—  5 
1—5 


X  3 
X  3 

X  3  1/16 
X  3  1/8 
X  3  3/16 
X  3  1/16 
X  3  1/16 
X  3  1/16 
X  3  1/4 
X  3  1/4 
X  3  5/16 
X  3  5/16 
X  3  1/4 
x>3  1/4 


X  3/S  —48  ■ 
X  3/8  —  8' 
X  1/4  —25' 
X  5/16—23' 
X  3/8  —11' 
X  1/2  —40' 
X  1/2  —iV 
X  1/2  —11' 
X  5/16—60' 
X  5/16—15' 
X  3'8  —50' 
X  3/8  —44' 
X  1/2  —50' 
X  1/2  —14' 


Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


Trades  and  Labour  Branch 


Department  of 


Public  Works 


W.  A.  Riddell,  M.A.,  Ph.  D. 
Superintendent 


Pindlay  G.  Macdiarmid, 
Minister  of  Public  Works 
and  Highways 

The  Trades  and  Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes; 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP,  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 


Tlie  following  regulations  are  of  importance  to  Contractors: 

STEAM  PIPING 

Drawings  and  specifications  of  all  liigh  pressure  steam  piping  must 
be  registered  and  approved  by  the  Steam  Boiler  Branch  before 
any  work  of  installation  is  conimcnccd.  The  drawings  sub- 
mitted should  show  clearly  the  dimensions  and  layout  of  the 
main  steam  lines.-  Full  particulars  should  be  given  as  to  the 
material  used  in  the  construction  of  the  piping,  and  all  valves 
and  other  fittings  used  in  connection  therewith  must  be  of 
approvcfl  make. 

.\ny  deviation  of  the  above  requirements  shall  be  deemed  a  violation 
of  the  Steam  Boilers  Act.  ' 

All  conununications  in  this  connection  should  be  addressed  lo  llic 
Steam  Boiler  Branch,  nepartment  Qf  Public  Works,  15  Queen's 
Park,  'i'oronto. 


Facilities  for  Service 

We  offer  you  a  complete  line  of 
Insh-grade  electric  wires,  cables,  and 
accessories,  and  unexcelled  facilities 
tor  rendering  prompt  service  at  rea- 
sonable prices. 

Standard  Underground  Cable 
Co.  of  Canada,  Limited 

Hamilton,  Ont. 

.Montreal         -        Winnipeg         -  Seattle 


STRUCTURAL  STEEL 

and 

BRIDGE  BUILDERS 


Capacity  18,000  Tons. 

We  build  and  erect  all  kinds  of  Structural  Steel  Bridges, 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work.  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

McGregor  &  Mclntyre,  Limited 

1139  Shaw  St.  -  -  TORONTO,  CAN. 

Telephone  Hillcrest  1614—1615—1616. 


BITUNAMEL 

Unsurpaued  for  waterproofing  foundationi  and  prcvaot- 
ing  riut  and  corrosion  on  expoied  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


WinnipAg 
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Works  at  Walkervllle,  Ontario 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


> 


IMITED 


VALVt -tlYDRAIIT  MANUFACTURERS 

WALKERVILLE,ONT. 


BOOKS 

for  Engineers 
and  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

British  &  Foi-pten  Huilding  Stones,  by  John  Watson.  Pub- 
lished in  1911  at  the  University  Press,  Cambridge,  Eng- 
land.   483  pages.     Price  50  cents. 

Centrifugal  Pumps,  by  R.  L,  Daugherty.  Published  in  1915 
by  McGraw-Hill  liook  Company.  190  pages,  illustrated. 
Price  $2.00. 

Concrete  Construction  for  Rural  Communities,  by  Roy  A. 
Seaton.  Published  in  1916  by  the  McGraw-Hill  Book  Co. 
223  pages,  illustrated;  price  $2.00. 

Construction  of  Roads  &  Pavements,  by  T.  R.  Agg,  C.  E. 
Published  in  1916  by  McGraw-Hill  Book  Company.  432 
pages,  illustrated.     Price  $3.00. 

Dams  &  Weirs,  by  W.  G.  Bligh.  Published  in  1915  by  the 
American  Technical  Society.  206  pages,  illustrated.  Price 
$1.50. 

History  of  Bridge  Engineering,  by  Henry  Grattan  Tyrrell, 
C.E.    480  pages,  illustrated.     Price  $5.00. 

Hydraulics,  by  Ernest  H.  Sprague,  with  worked  examples  and 
89  illustrations.  Published  by  Scott,  Greenwood  &  Son 
in  1914.     Price  $1.00. 

Irrigation  Practice  and  Engineering  (Volume  One),  by  B.  A. 
Etcheverry.  Published  in  1915  by  McGraw-Hill  Book 
Company.     213  pages,  illustrated.     Price  $2.00. 

Iriigation  Practice  &  Engineering  (Vol.  2),  by  B.  A.  Etche- 
verry. Published  in  1915  by  McGraw-Hill  Book  Com- 
pany,   364  pages,  illustrated.    Price  $3.50. 

Irrigation  Practice  &  Engineering,  Volume  3,  by  B.  A.  Etche- 
verry. Published  in  1916  by  McGraw-Hill  Book  Company. 
438  pages,  illustrated.     Price  $4.00. 

flocks  and  Builders'  Hardware,  by  Henry  R.  Towne.  Pub- 
lished in  1904  by  John  Wiley  &  Sons.  1,116  pages,  illus- 
trated.    Price  $1.50. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company  in 
1914.     143  pages,  illustrated.     Price  $1.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912  by 
Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Some  Considerations  Regarding  Cast  Iron  and  Steel  Pipes,  by 
John  Sharp.  Published  in  1914  by  Longmans,  Green  & 
Company.    142  pages,  illustrated.     Price  $1.50. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E.  Published 
by  Myron  C.  Clark  Publishing  Company  in  1913.  260 
pages,   illustrated.     Price  $2.00. 

.Surveying  Manual-^A  Manual  of  Field  and  Office  Methods  for 
Use  of  Students  in  Surveying,  by  William  D.  Pence,  C.E., 
and  Milo  S.  Ketchum,  C.E.  Published  in  1915  by  McGraw- 
Hill  Book  Co.    388  pages,  illustrated.     Price  $2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Published  in 
1915  by  McGraw-Hill  Book  Company.  265  pages,  illus- 
trated.    Price  $2.00. 

"Use  of  Water  in  Irrigation,"  by  Samuel  Fortier.  Second  edi- 
tion. Published  by  McGraw-Hill  Book  Company,  1916.  325 
pages,  illustrated.     Price  .$2.00. 

Water  Power  Engineering,  by  Daniel  W.  Mead,  2nd  edition. 
The  Theory,  Investigation  and  Development  of  Water 
Powers.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.    843  pages,  illustrated.     Price  $5.00. 

Waterworks  Engineering.  A  Practical  Treatise  on  the  Con- 
struction of  Waterworks  for  the  use  of  Engineers  and 
Students  of  Engineering,  by  Fred.  C.  Uren,  M.  Inst.  C. 
E.  I.  With  numerous  plates  and  186  illustrations.  Pub- 
lished by  Castle  Litho  Limited,  Bristol,  England,  in  1914. 
268  pages.    Price  $3.00. 

Waterworks  Handbook,  by  Alfred  Douglas  Flinn,  Robert  Spurr 
Weston  and  Clinton  Lathrop  Bogert.  Published  in  1916  by 
McGraw-Hill  Book  Company.  824  pages,  illustrated.  Price 
$6.00. 
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The  "JACKHAMER" 

The  One-man  Rock  Drill 

This  is  an  all-steel  drill,  powerful  and  durable,  yet  easily 
handled.    It  will  drill  holes  to  1  2  feet  in  depth. 

When  desired,  it  is  fitted  with  a  water  tube  for  drilling  wet 
holes.  It  is  commonly  used  unmounted  as  shown  in  the  cut, 
but  can  be  provided  with  a  mounting  for  use  on  a  column, 
shaft  bar  or  tripod. 

Write  for  information,    it  will  pay  you  to  investigate. 

Canadian  Ingersoll-Rand  Co.,  Limited 

Commercial  Union  Bld^. 

MONTREAL,  QUE. 

Sydney  Toronto 


Nelson 


Worlcs 

Sherbrooke,  Que. 

Cobalt  Timmins  Winnipeg 

Vancouver 


The  work  of  the 

''Jackhamer'' 

Shaft  Sinking 

Trenching 

Block-holing 

Under-hand  Stoping 

Tunnel  Trimming 

Drilling  Trolley  Hanger 
Holes 

Cutting  Drainage 
Ditches 

Driving  Tunnels  and 
Gang-ways 

Drilling  Rock  for 
Building  and  Bridge 
Foundations 

Quarrying 

Plug-and-Feather 
Work 

Drilling  Anchor  Bolt 
Holes 

Boring  Frozen  Ground 

Tearing  Out  Concrete 
Foundations 

Demolishing  Masonry 


Will  run  with  either 
Steam  or  Air 
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Where  DURABILITY  Counts 


use 


"DOMINION"  Wire  Rope 


and  our 


Blocks    Clips    Thimbles  Shackles 

The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL  TORONTO  WINNIPEG 


r 


"Marion^'  Shovels 


for  all  classes  of  work 


"Industrial  Works"  Locomotive, 
Coaling  and  Wrecking  Cranes 


"Andrews"  Drill  and  Tool  Steel 


"RANSOME" 
CONCRETE 
MIXERS 

Mix  your  cement  with  a 
machine  that  gives 

BETTER,  STRONGER 
Concrete 


Branch: 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 
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GLASS  BENDERS 

TO  THE  TRADE 


THE  TORONTO  PLATE  GLASS 
IMPORTING  COMPANY  u„,T.o 

GLASS  IMPORTERS  AND  MANUFACTURERS 

91-113  DON  ROADWAY,  TORONTO 
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As  the  Years 
Pass  By 

IT  is  only  with  the  passing  of  time  that  a  Road  can  be  properly 
judged.  All  roads  look  good  the  day  they  are  completed.  But  what 
a  difference  in  them  as  the  years  go  by. 

The  oldest  Concrete  Road  in  Wayne  County,  Michigan,  is  now 
in  its  eighth  year  of  service.  It  has  carried  an  estimated  total  traffic 
of  over  7,000,000  vehicles  of  all  kinds.  Its  condition  to-day  emphasizes 
the  importance  of  having  all  through  Canada  just  such 

Permanent  Highways 
of  Concrete 


The  Roadway  Engineers  of  Wayne  County  have  discovered  that 
the  road  referred  to  shows  surface-wear  so  slight  that  it  is  difficult 
to  measure.  The  usual  estimate  places  this  at  from  to  yi  inch. 
At  that  rate,  it  will  take  a  hundred  years  for  the  road  to  wear  out. 
But  it  will  NOT  wear  out  at  that  rate — nor  anything  like  it. 

For  concrete  is  weakest  when  new.  Concrete  constantly  in- 
creases in  strength  after  it  is  properly  "set."  Concrete  is  the  truly 
durable  material  for  road  building.  Its  life  is  so  long  that  even  if  it 
cost  more  to  build  than  it  does,  it  would  still  be  the  cheapest  road  in 
the  long  run,  for  any  community  to  build. 

Other  facts  a^bout  Concrete,  contained  in  our  interesting  Road 
Books,  sent  free  to  all  who  enquire. 


CANADA  CEMENT  COMPANY,  LIMITED 


5  Herald  Building 
''CONCRETE  FOR 


MONTREAL 
PERMANENCE'* 
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Canadian  ConsoUdated 
Rubber  Co.,  Limited 


announce  the  removal  of  their  EXEC  U- 
TIVE  OFEICES  and  the  SALES 
DEPARTMENT  of  their  MON 
REAL  BRANCH  from  Notre  Dame 
Street  East  and  Papmeau  Square,  to 

The  Rubber  Building 

201  Inspector  Street 
MONTREAL 

This  central  location,  being  more  convenient,  will  in- 
crease the  facilities  for  a  better  and  quicker  service  to 
the  trade  when  in  need  of  anything  in  rubber. 
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JiuK-  C,  lOTT 


"BEATTY" 

Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  WeUand,  Ont. 


Work  of  this  kind  calls  for   ependability— "Beatty"  Hoists  furnish  it. 


H.K.  PLANT  1790  St.  James  Street,  Montreal,  Que. 

E.  LEONARD  &  SONS  St.  John,  N.  B. 


-Agents— 


ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

KKLLY-POWKLL  LTD  Mo  Arthur  Bid*.  Winnipeg,  M«n. 


LONDON  Concrete  Machinery 

Fig.  180  illustrates  the  LONDON  ADJUSTABLE  CONCRETE 
BLOCK  MACHINE,  which  makes  blocks  in  any  design;  also 
any  size  core  opening  or  any  width  of  wall,  on  the  same  adjust- 
able mould  and  on  the  one  width  of  pallet. 

THE  LONDON  ADJUSTABLE  CONCRETE  BLOCK 
MACHINE  is  just  the  machine  for  the  contractor.  The  com- 
bined and  adjustable  features  place  this  machine  in  a  class  by 
itself.    Send  for  catalogue  No.  3. 


Fig  210  illustrates  the 
CEMENT  BRICK 
MACHINE. 


THE  LONDON  CEMENT  BRICK  MACHINE  has  a  capacity  of  5,000 
brick  per  day ;  every  brick  has  a  frog  impression,  and  is  polished  on  all  four 
sides.  This  machine  can  be  used  in  a  plant  or  it  will  make  brick  right  on 
the  job  where  the  building  is  to  be  erected.    Send  for  catalogue  No.  4. 


Vis.  210 


London  Concrete  Machinery  Co.,  Ltd.,    Dept.  7,  London,  Ont. 

WORLD  S  LARGEST  MANUFACTURERS  OF  CONCRETE  MACHLNERY 

AGENCIES 

R.  R.  Power.  Halifax.  N.S.  Rene  Talbot.  Quebec,  Que.  The  General  Supply  Company  of  Canada,  Toronto,  Ont. 

The  Foss  &  Hill  Machinery  Company,  Montreal,  Que.  The  General  Supply  Company  of  Canada,  Winnipeg,  Man. 

The  General  Supply  Company  of  Canada,  Ottawa,  Ont.  The  B.  C.  Equipment  Company,  Vancouver,  B.C. 


Jniic  (i,  im'i 
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Smith  Quality  Counts 

Why  do  you  find  Smith  Mixers  on  the  big  jobs,  where 
speed  and  durability  count?    The  quality  is  there. 


MUSSENS  UNITED 


MONTREAL 

WINNIPEG 

VANCOUVER 


UEBEC— Pruncau  &  Co. 
ORONTO-H.  Turnbull  &  Co. 
COBALT   H.  L.  Usborne 


May  we  ask — Are  you  safcKuardiiig  tlu*  pulilic  aiul  yinir  Inisiness  aileciiiately ? 
For  Safety's  Sake— Kenieml)fr  Ihe  old  Proveili,  "An  ((unci-  of  Prevention"  - 

Montgomery  Faultless  Hose  Reel 

For  safety's  sake  use  the  only  Perfect  and  Economical  Method  of 
Fire  Protection — ^The  Montgomery  Faultless 

"THE  WORKING  WONDER" 

It  is  the  first  few  ininutes  of  a  fire  that  decides  a  "  small  blaze"  or  a 
conflaoration.    With  the  Mont  gomery  I'aultless  Hose  Reel  the  following' 


advantages  are  obtained: 


Cabinet  Type. 


Instantaneously  automatic  and  fool-proof. 

Not  necessary  to  unreel  the  hose,  but  will 
lead  off  to  the  fire  in  any  direction. 

No  lost  pressure — by  gauge  test  we  .get  the 
same  force  at  the  nozzle  as  at  the  hy- 
drant. 

Kinks  eliminated. 

Economically  unrixalled,  prolonging  the  life 
of  the  hose  live  liuics  by  actual  lest. 

Capacity — Up  to  oOO  ft.  3->^  in.  hose  (unlined 
linen  or  cotton  rubber  lined). 

I'jidorsed  by  the  Ontario  Government  and 
installed  in  their  principal  buildings,  in- 
cluding the  Parliament  Buildings,  To- 
ronto, and  specilied  for  all  new  buildings. 

Installed  in  (Million  Dollar)  Ross  Memor- 
ial Wing,  I'Joyal  Victoria  Hospital, 
Montreal. 

Write  for  full  particulars  and  prices. 


Exposed  Swinging  Bracket. 
Pat.  Aug.  8,  1916. 


Montgomery  Faultless  Hose  Reel  Co., 


47  Gore  Vale  Ave. 
TORONTO 


Armco  Iron 


Resists  Rust 


ARMCO    IRON   CORRUGATED  CULVERTS 


Made  in  Canada  by 

CANADA   INGOT   IRON  COMPANY,  LIMITED 


GUELPH 


WINNIPEG 


CALGARY 
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The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  headings; 
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Air  Coropressort 

Cin.    Ingenoll  Kind   Co.,  Ltd. 

Alum 

Dillons  I.iniilcd 

Aluminium 

Spielmann  Agencies  Kegd. 

Air  Maisti 

Canadian  Ingeisoll  Hand  (.  u. 
Northern   (.'vane  Woiks 

Architectural  Iron  Works 

Canada  Wiie  &  lion  Goods  Co 
McGregor  &  Mclnlyre 

Architectural  Terra  Cotta 

Toioiito  Plate  Glass  Inip'tg.  Co. 

Ash  Hoists 

Ciillis  &  Geogliegan 

Asphalt 

Asphalt  &  Supply  Company 

Auto  Cranes 

Byers  Machine  Co.,  John  F. 

Blast  Hole  Drills 

Hopkins  &  Co.,  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 
Can.  IngersoU-Rand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Boilers 

Bealty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McUougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boiler  Inspection 

Trades   and    Labor    Branch,  De- 
partment of  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Brick  Dryers 

Canadian  Blower  and  Forge  (  o. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 

Wettlauler  Bros. 

Bridges  (Steel) 
Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co 


Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 


Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


Casements 

Trussed  Conciete  Steel  Co. 

Cedar 

B.  C.  Lumber  Coinniissionei . 

Cement 

Alfred  Rogers,  Limited 
Britnell  &  Company 
Canada  Cement  Company 
Rogers  -Supply  Company 

Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement  Gun 

Cement  Gun  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co 
Paterson  Mfg.  Company 

Centrifugal  Pumps 

Boving  Hydraulic  &  Engineering 

Company 
Canadian  Ingersoll  Rand  Co. 

Chemists 

Canadian   Inspection  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 
Armstrong  Cork  Company 

Concrete  Block  Machines 

Cast  Stone  Block  &  Macliiiie  Co. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Wettlaufer  Bros. 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co 
Mussens  Limited 
Wettlaufer  Bros. 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 

Contractors 

Anglins  Limited 

Foundation  Company 

Gray  Construction  Co.,  John  V. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

(aiuidiaii    Madieus   Ciiavity  Car- 

Stu'rYevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll  Rand  Co.,  Ltd. 

Corrugated  Iron 

I'edlar   People  Limited 

Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 

Crushed  Stone  and  Granite 

Canada  Crushed  Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Hagersville  Contracting  Co. 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 

Crushers  (Stone  and  Rock) 
London  Concrete  Machinery  Co 
Mussens  Limited 

Wettlaufer  Bros. 

Culverts 

Canada  Iron  Ingot  Company 
Pedlar  People 

Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and  Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern   Crane  Works 

Douglas  Fir 

B.  C.  Lumber  Commissioner 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 

Drill  Steel  Sharpeners 

Canadian   Ingersoll  Rand  Co. 

Dump  Cars,  Wheels,  etc. 
Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel   Car  Company 
.Sheldons  Limited 
Wettlaufer  Bros. 

Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So   of  Can..  Ltd.,  B.  F 


Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Compahy 

Electric  Light  Systems 
Lister  &  Company,  R.  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Northern  Crane  Works 
TurnbuU   Elevator  Company 

Engines 

Canadian  Blower  and  Forge  Co. 
Hopkins  &  Company,  F.  H. 
Iiiglis  Company,  John 
Lister  &  Company,  R.  A. 
McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Foundation  Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 
Heller  &  Brightly 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 

Excavating  &  Screening  Machinery 

Excavating  &  Screening  Machin- 
ery Company 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Pans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Ferro-Concret*  Chimneys 
Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Fi  e  Escape  Spirals 

(  aiiadian    Malhews  (iiavitv  Car- 
rier Co. 

Flag  Poles 

Ontario  Wind  Engine  4  Pump 
Company 

(Continued  on  page  8) 
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Burlington  Steel 
Co.,  Ltd. 

Hamilton,  Canada 

STEEL  BARS 

For 

Concrete  Reinforcing 

Rounds,  Flats,  Plain  Squares, 
Twisted  Squares 

We   furnish   Rail  Carbon  Steel  Bars 

minimum  Elastic  Lmiit,  50,000  lbs.  per 
Square  Inch,  in  strict  accordance  with 
"American  Society  of  Testing  Materials," 

specification. 

Increased  Physical  Properties  of  our 
product  allow  use  of  less  Tonnage. 

Bars  bent  to  shape  for  BeamSy 
StirrupSf  Etc. 

Prompt  Shipment 


TH1£  CONTRACT  RECORD  June  6,  1917 
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Flooring  MiterUls 

Armslronf  Cork  Company 

Fuel  Economiiers 

Sturtevant  Co.  of  Can  ,  Ltd.,  I!.  F 

Forges 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Cat  Engines 

Goold,  Shapley  &  Miiir  Co. 
Lister  &  Company,  R.  A. 

Gasoline  Engines 

Boving  Hydraulic  &  Engineering 

Company 
C.oold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Ontario  Wind  Engine  &  Pump 

Company 

Glass 

Luxfer  Prism  Company 

Toronto  Plate  Glass  Imp'tg  Co. 

Governors 

Boving  Hydraulic  &  Engineering 
Company 

Gravity  Carriers 

(Mnatli.in    Ma'l'r\\>    *"i';i\it\-  ('.i;- 

lilM  Co. 

Hammer  Drills 

Canadian  Ingersoll-Rand  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd..  B.  F. 

Heat  Insulating  Materials 

Armstrong  Cork  Company 


High  Pressure  Pipe  Lines 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Hoists,  Electric 

Northern  Crane  Works 

Hoisting  Apparatus 
Beatty  &  Sons,  M. 
Canadian  Ingersoll-Rand  Co. 
Cillis  &  Geoghegan 
Goold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Henthorn 
Mussens  Limited 
Northern  Crane  Works 
Wclllaufer  Bros. 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
Gartshore-Thompson    Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 

Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 


Interior  Finish  and  Doors 
Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 

Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 
Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Lubricators 

Lyman  Tube  &  Supply  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 


Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 

Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co. 


Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 


Paints  and  Varnishes 

Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  9t  Wood) 
Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore  Thomson  Pipe  Co. 
National  Iron  Works 


Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 


Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


Put  a  Byers  Auto-Crane 

on  the  job  this  Spring  and  cut 
out  that  expensive  hand  labor 

NO  MATTER  WHAT  YOUR  WORK  MAY  BE— 
Car  Loading  or  Unloading, 

Barge  Loading  or  Unloading, 

Excavating  or  Material  Rehandling, 
Pile-Driving  or  Derrick  Work— 


it  will  surely  pay  you  to  investigate 
this  wonderful  machine  before  you 
start  your  work. 
Handles  a  half-yard  bucket  on  a  30  ft.  boom. 
WRITE  FOR  BULLETIN  1007. 


F.  H.  Hopkins  &  Co. 

Montreal  —  Toronto 

Canadian  Distributors 

THE  JOHN  F.  BYERS 

MACHINE  CO. 

390  Sycamore  St. 
RAVENNA,  OHIO,  U.S.A. 
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LITTLE  WORDS  WITH  BIG  MEANING 


According  to  "Webster," 
Quality  is  "an  excellence 
of  character;  natural 
superiority." 


of 


Webster's  definition 
"Service"  is;  "The  per- 
formance of  labor  for  the 
benefit  of  another." 


We  use  these  words  advisedly — fully  understanding  their 
definitions — and  realizing  the  obligation  we  place  upon  our- 
selves by  their  continued  use  in  connection  with  our  products 
of  Iron  and  Steel,  and  our  attitude  to  the  people  we  serve. 

THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 


MONTREAL 


HAMILTON 


Pis  Iron, 

Steel  &  iron  Bars, 
Horse  Shoes, 
Steel  and  Iron  Products. 


Steel  Billets, 
Track  Spikes  & 
Bolts,  Fore;inss,Wire 
of  every  description. 
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Prncili  ^I.f«ci) 

American  I. cad  Pfiuil  Company 

Perforated  Metals 

Canada  Wire  &  lion  Goods  Co. 

Pile  Drivit»g  Machinery 
Hcaiiy  5t  Sons,  M. 
I'anadian   IngersolI  Rand  Co. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henlliorn,  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh   Valve,   Foundry  It 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller   Mfg.  Company,  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  I-imited 

Sturlevant  Co.  of  Can.,  Ltd.,  B.  F. 

Plaster 

Britnell  &  Company 

Plug  Drillcri 

Canadian  IngersolI  Rand  Co. 

Pneumatic  Machinery 

Canadian  IngersolI  Rand  Co. 


Power  Engines 

Boving  Hydraulic  &  Engineering 

Company 
tnglis  Company,  John 

Pumps  and  Pumping  Machinery 
American  Well  Works 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Canadian  Blower  and  Forge  Co. 
Canadian  IngersoU-Rand  Co. 
Cook,  A.  D. 
Darling  Bros. 

Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
McDougall  Caledonian  Iron  Wks. 
Ontario  Wind  Engine   &  Pump 

Company 
Waterous  Engine  Works  Co. 
Wettlaufer  Bros. 


Quarry  Machinery 

Canadian  IngersolIRand  Co. 
Hopkins  &  Company,  F.  H. 


Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
Dominion  Iron  &  Wrecking  Co. 
Gartshore,  John  J. 
Hopkins   St   Company,    F.  H. 


Reinforcements,  Concrete  ft  Steel 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 

nintpn  Wire  Cloth  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 

Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 

Road  Asphalt 
Asphalt  &  Supply  Company 


Road  Machinery 

Hopkins  &  Company,  F.  H. 
Waterous  Engine  Works  Co. 

Rolling  Steel  Doors 

()rni!.liy  Conipany,  A.  B. 

Roofing  Material 

r.raiilford  Roofing  Company 
Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 


Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Roger*  Supply  Company 

Scrap  Iron 

Dominion  Iron  &  Wrecking  Co. 


Screens 

Canada  Wire  &  Iron  Goods  Co. 


Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Hamilton  &  Toronto  Sewer  Pipe 

Company 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 

Shingles 

B.  C.  Lumber  Commissioner 

Shovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Spruce 

B.  C.  Lumber  Commissioner 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co 
McGregor  &  Mclntyre 

Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 

Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Sheldons  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Steel 

Burlington    Steel  Company 
Dominion  Iron  &  Wrecking  Co. 
Hopkins  &  Company,  F.  H. 
Steel  Company  of  Can.,  Ltd. 


Steel  Bars 

Burlington  Steel  Company 
Hopkins  &  Company,  F.  H. 
Steel  Company  of  Canada,  Ltd. 


Steel  Pipe 

Can.  Chicago  Bridge  &  Iron  Wks. 

Steel  Plate  Construction 

Waterous  Engine  Works  Co. 

Steel  Sash 

Ornisby  Company,  A.  B. 


Stone 

Britnell  &  Company 
Hagersville  Contracting  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 


Structural  Iron  and  Steel 

Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 
Iron  Works 

Surveyors'  Instruments 
Heller  &  Brightly 

Swinging  Gears 

Dake  Engine  Company 


Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  Iron  Co. 
Gould,  Shapley  &  Muir  Co. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
Mackinnon,  Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 


Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &  Geoghegan 

Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Wettlaufer  Bros. 


Toncan  Metal 

Stark  Rolling  Mills  Company 

Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 


Tractors 

Lister  &  Company,  R.  A. 


Turnbuckles 

Canadian   Billings  &  Spencer 
Limited 


Valves 

Canada  Iron  Foundries 
Gartshore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Dunlop  Tire  &  Rubber  Co. 


Ventilating  ft  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Tiffin  Wagon  Company. 

Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson  Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 

Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 

Welding  Apparatus 

Prest-O-Lite  Company,  Inc. 

Welding  and  Cutting  Plants 
Prest-O-Lite    Company,  Inc. 

Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford   Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wirt  Guards  and  Screans 

Canada  Wire  &  Iron  Goods  Co. 


Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 


Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wooa  Pipe  tt  Tank 

Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 
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The  BEST  Results  in  Painting 

are  obtained  from 

Special   Paints  made  Specially  to  meet  Special  Conditions 

A  Paint  made  to  give  the  best  possible  results  on  ALL  kinds  of  surfaces 
cannot  (the  fact  is  self  evident)  o-ive  the  same  protection  that  a  paint 
made  specially  to  protect  ONE  special  surface  will  give. 

SPECIAL  PAINTS  ARE  OUR  SPECIALTY 

If  You  Contemplate  the  Painting  of : 

BRIDGES  STRUCTURAL  STEEL  TANKS 

BUILDINGS  STACKS  and  BOILERS  PENSTOCKS 

GAS  HOLDERS  ROOFS  (metal  or  canvas)  PIPING 

STEEL  CARS  GRAIN  ELEVATORS  TROLLEY  POLES 

We  shall  be  glad  to  tell  you  of  these  Special  Coatings  , 
They  will  REDUCE  YOUR  MAINTENANCE  COST 

DOMINION  PAINT  WORKS,  LIMITED 

Montreal  WALKER VILLE,  ONT.  Winnipeg 

Toronto  Made  in  U.S.  A.  by  DETROIT  GRAPHITE  CO.  Detroit.  Mich.  Vancouver 


Sewer 
Pipes 


ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections  are  a  specialty 
with  us.  We  also  manufacture  culvert  pipes,  inverts,  flue  linings,  stove  linings, 
fire  bricks,  locomotive  blocks,  guUey  traps,  range  bricks,  cupola  linings,  wall 
coping  and  all  kinds  of  vitrified  and  fire  clay  goods.  Prompt  shipments  on  all 
goods. 

Vitrified  Hollow  Building  Blocks 
"Amco"  Segment  Sewers— From  30  to  108  diameter 

Send  for  Illustrated  Book  on  "Building  Segment  Sewers'* 

Standard  Clay  Producis  Limited 

THRBE  SHWKR  PIPE  FACTORIES  :    St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRK  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Till':  CONTRAC'l'  RI'XORD 
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SHARP 
WASHED 


SAND 


In  Bins — Princess  St.  Dock 


Quality  Guaranteed 


s„„„.a.„a  CRUSHED  STONE 

G.T.R.  and  C.P.R. 


Pea  Gravel 


CEMENT 


Yards 


Papc  Avenue  and  G.T.R. 
Lansdowne  Ave.  and  Dundas  St. 
Lawton  Ave  and  G.T.R. 
Berkeley  St  and  Esplanade 


Rogers  Supply  Co.,  Limited 

28  King  St.  West,  TORONTO 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF   CANADA,  LIMITED 

WALKERVILLE,  ONTARIO 


Branch  Offices  at 
Montreal 


Toronto 


Winnipeg 


Live  Agents  wanted  in  every  town  in  the  country. 


Dealers  in 


Scrap  Iron,  Steel 
and  Metals 


Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices  : 


Transportation  BIdg.,  MONTREAL 


Quebec 


St.  John  N.B. 


June  6,  1917 


THE  CONTRACT  RECORD 


13 


The  Glue  Book 


WHAT  IT  CONTAINS 

Chapter  1 — Historical  Notes 
Chapter  2 — Manufacture  of  Glue 
Chapter  3 — Testing  and  Grading 
Chapter  4 — Methods  in  the  Glue  Room 
Chapter  5 — Glue  Room  Equipment 
Chapter  Q— Selection  of  Glue 


Contract  Record 

and  Engineering  Review 

347  Adelaide  St.  West,  Toronto 


Bar  Cutter 


CUTS  ROUND, 
TWISTED  AND 
JOHNSON  BARS 
up  to  \y^"  for  Re- 
inforced Concrete 
Work. 

Built  of  two  heavy 

"Armor     Plate"  steel 

plates,  securely  bolted 
and  riveted. 

Equal  to  cast  iron 
m  a  c  h  i  n  e  twice  its 
weight. 

i'ind  out  more  about 
our  punches,  shears, 
foroes,  and  drills  — 
write  for  catalog-  P/S- 
12. 


I  Canadian  Blower  &  Forge  Co.,  Ltd. 

I  KITCHENER,  ONT. 

m    Montreal     Toronto      Winnipeg      Vancouver     St.  John 

illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli^ 


To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 


Limited 


KEMPTVILLE 


ONTARIO 


"Better  good  pipe  at  a  fair 
price  than  poor  pipe 


at  any  price. 


N.  B.  The  adjoining  illustration  shows  a  line  of  42  In.  pipe 
in  a  trench  ready  for  flUinit- 
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Tenders 
Wanted 


should  be  advertised  for  in  the 
"Tenders  and  For  Sale  De- 
partment" of  the  Contract 
Record  and  Engineering 
Review.  This  paper  is  the 
"Tender  Ad."  medium  of 
Canada  and  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your  plans  for  any 
work  on  which  you  are  invit- 
ing bids,  in  our  offices  at 
Toronto,  Montreal,  Winnipeg 
or  Vancouver. 

Contract  Record 

and  Engineering  Review 
Toronto  Ontario 


Ideal  Concrete  Machinery  Co.,  Ltd. 

Windsor,  Ont. 

Makers  of  High-Grade  Concrete  Machinery 

includin.^' 

u  "IDEAL"  Concrete 
Block  Machine,  Brick 
Machines,  Automatic 
Power  Tampers,  Orna- 
mental Molds,  Tile 
Molds,  Waterproofing, 
Colors,  etc. 

Write  for  Catalogues. 


l'".iinim-. 

i  Platfonn. 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft,  diameter 


1551  Granville  Street 


Vancouver,  B.C. 


Screening  and  Washing  for 
Less  than  1  cent  per  yard 


Ic  a  yard  is  the  figure  at  vyhich  an  actual  commercial  plant  turned  out  60  yards  per  hour  of 
perfectly  graded  and  clean  sand  and  gravel  of  five  different  sizes.  In  the  plant  shown  below, 
the  E  &  S  Shaker  Screen  with  washer  attachment  replaced  a  $30,000  outfit  of  a  different  make, 
part  of  which  still  standing  is  shown  on  the  left  of  the  photo. 

E  &  S  Shaker  Screen  with  Washer  Attachment 

is  simply  the  latest  of  the  great  efficiency  and  economy  inventions  that  are  bound  to  develop 
from  time  to  time  in  every  industry.  It  has  been  in  practical  use  for  6  years.  It  has  proved 
its  distinctive  merit  beyond  question.  Exactly  eccentric  motion  gives  the  screens  a  decided 
"throw,"  thus  turning  out  more  material  at  less  cost  than  any  other  outfit  of  the  same  capacity. 
There  are  a  score  of  reasons,  every  one  vital,  to  you,  why  you  should  give  the  E  &  S  screening 
outfit  your  immediate  and  careful  investigation.  Start  it  out  by  dropping  us  a  line  of  inquiry 
today. 


The  Excavating  &  Screening  Machinery  Co. 


748  Security  BIdg. 
Minneapolis,  Minn. 


No  Regrets 


We  design  complete 
plants. 
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=rr=r            Shows  offset  which  gives  full  opening 

^^^^                     of  hydrant  at  nozzle. 

This  valve  is  used  by  the  fire  depa 
^=              street  works,  for  flushing  of  main 
^=              syphons,  etc.,  without  any  interf( 

■  The  valve  screws  on  to  the  hyd 
on  at  full  opening  until  cold  weal 

1     T.  McAVn 
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Hardware  and  Metal  Merchant 

St.  John.  P 

^=             MONTREAL  E^labli 

/  ■ 

.VITY  f  1 

prinkling  | 

live  1 

d  by  the  lead-  ff\ 

Fig.  2. 

Shows  valve  open.  ::=z 

Lrtmentin  extinguishing  fires,  by  the 
s  and  sewers,  and  by  contractors  as 
irence  to  the  hydrant. 

rant  in  the  spring,  the  water  turned 
-her  sets  in. 
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s     —     Brass  and  Iron  Founders 

4.B.,  Canada 
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.Vim-rioan  Wt-ll  Works   
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Asphalt  ami  Supply  Company  

Anil  &  W'iliory  C  ompany   "i- 


liaims  &  I'likovii   

ISarber,  Frank  

Barber  Asphalt  ravin.u  Company  ... 

Beatty  &  Sons.  i.l<l.,  M  

Bishopric.  Wall  Board  t  o  

Black  Buililini;  Supply  t  ..niiiany  ... 

Blair  Company,  B  

Boving    Hydraulic  and   l-'ny inciriiig 


Company   

Brantford  Rooting  LOmpany   

Britnell  Company,  Limited   ■'>() 

Burlington  Steel  Company    7 

Byers  Machine  Company,  John  F...  8 

Canada  Cement  Company   3 

Canada  Crushed  Stone  Corporation 

Canada  Ingot  Iron  Company   5 

Canada  Iron  Foundries,  Ltd   50 

Canada  Wire  and  Iron  Goods  Co.  . . 

Canadian  Billings  &  Spencer  

Canadian  Blower  and  Forge  Co.  ...  13 
Canadian  Chicago  Bridge  and  Iron 

Company   49 

Canadian  Consolidated  Rubber  Co.  3 
Canadian  Ingersoll-Rand  Company. 
Canadian     Inspection    and  Testing 

Laboratories    56 

(  anadian   Mathews  Ciravity  Carrier 

Company   50 

Canadian  Office  School  Furniture  Co.  4G 

Canadian  Pipe  Company,  Ltd   48 

Canadian  Surety  Company    40 

Carey  Company,  Philip  

Carter  White  Lead   47 

Cement  Gun  Company    53 

Chipman  &  Power   56 

Conduits  Company,  Limited    49 

Cook,  A.  D  

Crushed  Stone,  Limited   48 

Dake  Engine  Company    50 

Darling  Brothers   56 

Dennis  W  ire  and  Iron  Company  . . . 

DesMoines  Bridge  and  lr(>n  Works  49 

Dillons  Limited  

Dominion  Concrete  Company   K! 


Dominion   Lnginecring  and  Inspec- 
tion Company   56 

Dominion  Iron  and  Steel  Company.  53 

Dominion  Iron  and  Wrecking  Co...  IS 

Dominion  Paint  Works   11 

Dominion  Sewer  I'ipe  Coniiiany  ...  \'l 

l)ouiiuion  Wire  I'lopc  (  (iiupauy  ....  61) 
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Company  15 
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Ciartshore,  J  ohn  J  

Ciartshore-Thompson  Pipe  and  Foun- 


dry Company   45 

Gent  Company  
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Cioold,  Shapley  &  Muir  Company  ...  49 
Gray  Construction  Co.,  John  V.  ... 

Haddin  &  Miles   56 

Hamilton  &  Toronto  Sewer  Pipe  Co. 

Hopkins  &  Co.,  F.  H   60 

Hunt  &  Company,  Robert   W   56 

Ideal  Concrete  Machinery  Company  15 

Inglis  Company,  John   43 

Jenckes  Machine  Company   

Kerr  Engine  Conip.'iuy,  Ltd   58 
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Lister,  R.  A  

London  Concrete  Machinery  Co.  ...  4 

London  &  Lancashire  Life  Ins.  Co.  56 
Lyman  Tube  and  Supply  Company 

MacKinnon  Holmes  &  Co   55 

Manitoba  Bridge  Works  Company..  18 

Maritime  Bridge  Works  C"oni])any..  57 

Marsh  &  Henthorn,  Ltd   45 

McAvity  &  Sons,  T   15 

McDougall  Caledonian   Iron  Works 

Company   54 

McGregor  &  Mclntyre   57 

MacLean  Daily  Reports  

Meaford  Wheelbarrow  Company  ...  47 

Miller  &  Co.,  George  M   56 

Milton  Kersey  Company   56 

Montgomery    Faultless    Hose  Reel 

Company   5 


Morrison  &  Company,  T.  A   56 

Mueller  Manufacturing  Co.,  H   55 

Mussens  Limited   5 

National  Iron  Works   49 

Neptune  Meter  Conipanj'   IS 

Noble,  Clarence  W  

Northern  Crane  Works  

Nova  Scotia  Steel  and  Coal  CJompany  59 

CJfliee  Si)eeiaUy  C"ompany  

()rnisljy  Company,  A.  B  IS 

(Jntario  Sewer  Pipe  Company  .... 
(Jnlario  Wind  Engine  and  Pumj)  Co.  l.s 

Pacific  Coast  Pipe  Company   ]5 

Paterson  Manufacturing  Company.. 

Pedlar  People  

Pittsburgh-DesMoines  Steel  Co.  ...  49 

Pontifex,  Bryan   .")6 

Power  &  Son  

Quinlan  &  Robertson  

Reid  &  Brown  Structural  Steel  and 

Iron  Works   ...   56 

Rogers  &  Company,  F   51 

Rogers  Supply  Company   13 

Sheldons  Limited  

Spielmann  Agencies  Regd  

Standard  Clay  Products,  Ltd   11 

Standard  Underground  Cable  Com- 
pany of  Canada   57 

Steel  Company  of  Canada,  Ltd   9 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F. 
Stni  Brick  Company  

Thompson  Brothers   56 

Tiffin  Wagon  Company  

Toch  Brothers  

Toronto  Plate  Glass  Importing  Co.  1 
Trades  and  Labor  Branch  Depart- 
ment of  Public  Works   57 

Trussed  Concrete  Steel  Company  ...  13 
Turnbull  Elevator  Company   59 

Vancouver  Wood  Pipe  and  Tank  Co. 

Walerous  Engine  Works  Co  

Wells  &  Gray,  Limited  

Wettlaufer  Brothers   45 

Wynne-Rol)crts,  R.  0   56 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.  Give  your  business  to  the  man  who  is  enterprise 
ing  enough  to  spend  money  and  time  to  get  in  touch  with  you. 


June  (),  1917 
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Canadian  Pacific  Railway  Station  at  Montreal  West. 

The  Choice  of  most  of 
Canada's  Railroads 

There  are  probably  no  keener  buyers  than  the  Railroads.  They  figure  on  a  scientific  basis — 
one  hundred  cents'  worth  of  wear,  tear,  appearance,  and  general  satisfaction  for  each  dollar 
is  what  they  demand. 

So  large  a  percentage  of  their  expenditure  is  for  maintenance  that  wherever  possible  they  pur- 
chase a  permanent  article — the  longer  an  article  will  last  without  upkeep  or  attention  the 
more  popular  it  becomes. 

"Asbestoslate"  has  been  supplied  to  the  railroads  of  Canada  during  the  last  thirteen  years,, 
and  the  satisfaction  it  has  given  is  evidenced  by  the  repeat  orders  we  are  constantly  receiving. 

There  are  approximately  one  hundred  and  twenty-five  stations  and  other  railroad  buildings  in 

Canada  covered  with  "Asbestoslate."  This  is  fairly  con- 
clusive evidence  of  the  sterling  worth  of  "Asbestoslate." 

The  verdict  should  have  weight  in  helping  you  to  make 
your  decision. 

Asbestos  Manufacturing  Co. 

808-809  Drummond  BIdg., 
MONTREAL 

78  St.  Peter  St.,  Quebec       601  C.P.R.  Bldg.,  Toronto 

"Everything  in  Asbestos" — from  a  Thread  to  a  Fireproof 
Building. 


Made  in  Canada 


The  Roof  that  Outlives  the 
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Bar  Iron 

Carried  in  all  sizes  and  lengths 
for  immediate  shipment.  Spiecial 
prices  on  certain  sizes. 

Steel  Sheets 

A  complete  range  from  10  gauge  to  28 
gauge,  for  immediate  shipmen;t. 


Small  Angles 

From  y^'  X  ^"  x  to  2"  x  2"  x 
^"  in  all  sizes,  thicknesses  and 
lengths. 

Steel  Plates 

All  sizes  from  3/16"  to  1"  thick,  in  stock 
now. 


Reinforcing  Bars  for  Concrete 

Shipment  from  Mill  or  Stock 

Medium  Steel,  Square  Cold  Twisted,  sizes  from  54"  to  1^",  lengths  up  to  60  feet.  Medium 
Steel,  Plain,  Round  and  Square,  sizes  from  ^4"  to  1^",  lengths  up  to  60  feet. 

Wc  desien  and  fabricate  all  kinds  of  structural  steel,  and  carry  at  all  times  a  large  stock  of  Beams,  Chan- 
nels. Broad  Flange  Beams,  Plates  and  Angles,  Rivets,  Bolts,  Shafting,  Transmission  Machinery,  etc.,  besides 
those   mentioned   above — ready   for  immediate  shipment. 

We  have  a  monthly  stock  list  that  should  be  on  your  desk.   Ask  for  it. 


Manitoba  Bridge  &  Iron  Works,  Ltd. 

Winnipeg       -  Manitoba 


Showing  48  -  inch 
Ormbsbv  -  Swart- 
wout  Ventilator, 
ventilating  6  stor- 
eys of  factory  toil- 
ets (68  units)  in 
the  Warner  & 
S  w  a  s  e  V  Plant. 
Cleveland.  Ohio. 


THIS  VENTILATOR 

SOLD  20  MORE 


SIX  vc'ir.s  a.s^o  a  .single  C  )rmsl)y-Svvartvvoiil  Ventilator  was  installed 
(III    this   iilant.     Since  then   tliey  ha\c   installed  twenty  more 
ventilators   as  a  result   of  the   "i)ullin^-  jxiwer' 
(  )nn'~l)\'-Swartvviinl. 


)f   Iheir  first 


Ormsby-  Swartwout 

Rotary  Ball  Bearing 

VENTILATORS 


In  the  C)rmsl)y-Swartw( mt  Ventilat( ir"i)ullinL;'  power 
fact.  It  ])iits  the  free  power  of  the  wind  to  work, 
creating'  a'vacinnn  before  the  month  of  the  ven- 
tilator, which  is  conlimialh'  Tilled  by  llie  used  air 
below,  'i'emperatnre  conditions  do  not  aliect  it 
— the  Ormsby-Swartwont  mains  a  steady  How  of 
air  even  on  the  hottest  days.  Ventilation  and 
\entilation  |)roblems  are  fnlly  treated  in  our  24- 
])a,t;e  handbook,  "The  Gospel  of  Fresh  Air."  It 
takes  up  such  snbjects  as  fresh  air  and  laltor  niit- 


is  an  actual 


])ut,  ventilation  and  workers'  errors,  the  semi-mechanical  jirin- 
liple,  exact  specifications,  list  of  users,  etc.  It's  free  to  \oii  on 
rcfpiest.    Hive  name  of  compaii}  and  writer. 

A.  B.  ORMSBY  CO.,  Limited 

TORONTO 

A5sociated  with  the  Metal  Shingle  &  Siding  Co.,  Ltd.,  Preston,  Montreal,  Winnipeg. 
AGENTS— F.  A.  Gillis  Co.,  Halifax,  N.S.       W.  H.  Thome  Co.,  St.  John,  N.B, 
A.  T.  Chambers,  Vancouver,  B.C. 


Ormsby- 
Swartwout 
Rotary  Bail- 
Bearing 
Ventilator 
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Is  Ganada  British?    Enforce  Conscription 
and  Find  Out 

TTII''.  aiiiioiiiicemciit  of  i'l-cmici-  llorden  that  lie 
will  autliori/e  the  raisiiii;-  of  the  necessary  re- 
rniits.  ])\  conscription,  to  kee})  Canadian  l)at- 
talions  in  iM'ance  at  least  up  to  present  streiif^lh, 
is  receiving-,  withont  douht,  the  heart)'  approval  of  the 
vast  majority  of  Canadian  citizens.  The  most  unsatis- 
factory and  distressing-  feature  of  recruiting  methods  in 
the  past  has  been  the  unfair  distribution  of  responsi- 
bility and  sacrifice  which  the  xoluntary  system  in- 
volves, both  indi\  iduall\  as  citizens  and  collecti\-eIy  as 
provinces.  The  next  most  important  objection  to  the 
voluntary  system  is  its  inefficiency,  partly  due  to 
wasted  energy  in  obtaining  recruits,  partly  to  injudi- 
cious allocation  of  the  men  after  they  have  been 
secured. 

We  bcarlih   support  ibis  latest  aiinonnccmeul  of 


the  Premier,  and  trust  he  will  not  lose  a  single  day  in 
forcing  the  matter  to  its  final  conclusion.  It  will  be  a 
tremendous  disappointment  to  the  majority  if  he 
allows  himself  to  be  deterred  and  delayed  by  the  oppo- 
sition which  is  developing  in  certain  quarters.  We  do 
not  believe  this  opposition  has  any  substantial  basis  in 
fact.  However,  if  it  has,  so  much  the  more  reason  for 
forcing  the  issue,  that  we;  may  know  who  and  where 
the  enemies  of  the  Empire  are  that  we  are  falsely  de- 
signating "citizens." 

Time  is  the  essence  of  the  contract.  Let  us  have 
conscription  and  have  it  cpiick.  Necessity,  justice,  and 
loyalty  alike  demand  it.  ' 


Gonscription  and  Construction 

CONSCRIPTION  is  to  be  ])ut  in  force  in  Can- 
ada. Just  what  this  means  to  our  position  and 
the  position  of  our  allies  in  the  fiekl  of  action  is 
self-evident.  At  any  rate,  the  enactment  of  a 
measure  of  compulsory  war  service  is  evidence  of  Can- 
ada's determination  to  see  the  end  of  the  struggle  she 
has  voluntarily  and  of  righteous  cause  entered  upon. 
It  is  an  indication  to  those  who  have  suffered  and 
borne  the  direst  sacrifices  that  these  sacrifices  will  not 
be  in  vain.  Conscription  involves,  however,  immeasur- 
ably more  than  a  mere  strengthening  of  our  fighting  re- 
sources. It  is  insolubly  bound  up  in  the  industry  and 
manufacture  and  all  the  other  material  elements  of 
our  country.  These  elements  must  be  affected,  bet- 
tered or,  may  be,  harmed,  by  compulsory  service  action. 

The  foremost  duty  of  all  of  us  at  this  moment  ^is 
to  each  give  his  mite  of  muscle  or  mind  towards  win- 
ning this  war.  All  endeavors,  national  or  individual, 
ought  .to  be  concentrated  to  this  end.  But  this  does 
not  mean  that  we  must  let  our  normal  status  become 
disorganized.  We  must  not  forget  that  a  disruption 
of  our  industrial  ec|uilibrium  only  serves  to  induce  na- 
tional hysteria.  There  are  always  alarmists  who  are 
only  too  ready  to  add  to  our  troubles  by  condemning 
honest  eitorts  to  keep  business  running  smoothly.  They 
want  U'i  to  assume  a  sack-cloth  and  ashes  mood  that 
iinplie,-,  a  disorganization  of  business. 

The  correct  attittule,  as  we  see  it  and  have  fre- 
([uently  expressed  it,  is  to  keep  business  and  industry 
operating,  not  necessarily  "as  usual,"  but  in  such  mea- 
sure as  will  meet  the  recjuirements  of  the  time.  The 
number  of  citizens  employed  to  form  a  fighting  force 
inappreciably  reduces  the  total  i)opulation  which  must 
still  be  fed,  clothed,  housed  and  employed.  lUisiness 
and  industry  are  still  called  upon  to  sui)p!}  the  needs 
of  a  civil  ];opulation,  besides  furnishing  the  recpiire- 
nient.s.  of  the  fighting  forces.  T^ven  aside  from  this, 
the  ])roper  maintenance  of  home  industry,  exerts  a  tre- 
mendous moral  influence  by  detracting  oin-  minds  from 
the  glooms,  horrors  and  sacrifices  of  war.  It  stabilizes 
us,  keeps  us  on  our  feeet,  and  encourages  us. 

The  (|uestion,  however,  that  now  presents  itself,  is, 
"What  influence  will  conscription  have?"  Whether 
conscription  should,  or  should  not,  have  been  applied 
months  ago  can  be  thrashed  out  by  the  political  hanker- 
ers.  At  least,  this  can  be  said,  that  the  methods  hither- 
to adojjtcd  to  secure  reci-uits  have  not  been  sufficientl\- 
(bscriniin.ating.  'Hie  desire  to  seciu-e  abo\  e  e\er\  thiiig 
else  a  volume  of  men  lias  taken  i)recedencc  over  their 
l)idpei-  selection.  Numbers  lias  been,  to  a  large  extent, 
the  ;iini.  Men  essenti;il  to  certain  industries  iia\e  been 
taken  to  the  liriiig  line  to  tiie  detrinieni  of  tiie^e  in 


iliistrifs  tlii'  coimtrv  itself.     I  lir  wiicfnl  lack  of 

suitable  lal)i>r  to  carry  on  cssontial  iiulustriis  is  a 
striking;  cvitlcncc  i>f  this.  Tlio  oxin  i  iciu  c  of  (.'aiiada 
is  a  repetition  of  Britain's  earlier  exi)rrienee,  bnl  Urit- 
aiu  was  forced  to  make  amends.  After  some  months  of 
war,  it  was  found  that  tlie  munition  industries  had 
been  seriously  impaired  by  il\e  liapha/.ard  reeruitinj;. 
Measures  were  taken  to  briiin:-  l)aek  thousands  of  skilled 
mechanics  from  the  front  and  to  replace  them  willi 
those  whose  services  w  ere  more  valnalile  on  the  lirinj;' 
line.  This  impresses  the  fact  that  some  men  arc  more 
needed  at  home  than  in  the  ranks  and  thai  their  ser- 
vices are  worth  more  at  their  bench  or  in  the  workshop 
than  in  the  trenches. 

Althouijh  the  details  of  the  conscription  bill  are 
not  laid  down  at  this  writinj;,  there  is  in  its  inaugura- 
tion a  ijreat  chance  o{  amending  our  j)ast  deficiencies. 
ConscriptiLUi  in  its  ])roper  sense,  means,  not  com- 
pelling' men  to  go  to  the  fighting  line,  but  compelling 
them  to  serve  their  country.  And  nuich  service  may 
he  as  well  jjerformed  at  home  as  abroad.  Each  man's 
capabilities  and  opportunities  must  be  considered. 
His  special  adaptations  and  training  must  be  examined. 
These  cpialities  ought  to  be  given  full  play  and,  if 
found  of  service  in  industrial  work,  the  man  should,  by 
all  means,  be  kept  in  industrial  work.  If  they  are  of 
service  in  the  firing  line,  or  back  of  the  firing  line,  or 
in  any  other  s])eciali/.e(l  branch  of  the  service  they 
should  be  made  available  in  such  occupations.  The 
great  fault  of  voluntary  enlistment  has  been  the  tak- 
ing of  skilled  or  technical  men,  whose  services  are 
irreplaceable  from  positions  that  ought  to  be  still 
kept  intact. 

Engineering  and  contracting  work  has  suffered  no 
less  than  other  branches  of  industry.  Just  to  what 
extent  construction  work  is  justified  at  the  present  time 
is  open  to  opinion,  because  the  question  of  finance  is 
so  involved.  Our  view-  has  been  that  work  of  this 
kind,  while  being  kept  within  reasonable  bounds,  must 
not  be  allowed  to  lag.  An  analysis  of  the  situation 
shows  the  need  of  factories  and  officer  as  well  as 
dwellings,  in  addition  to  civil  engineering  works.  In 
Canada,  there  has  been  as  yet  no  occasion  to  abso- 
lutely close  down  on  construction  work  nor  do  we 
feel  that  there  will  be.  However,  the  wonc  oi  this 
kind  that  has  been  ])erformed  since  the  Avar  has  been 
severely  handica]j]jed  by  a  lack  of  labor.  Kecruiting 
has  withdrawn  skilled  men  from  their  trades  leaving 
at  best  a  mediocre  type  of  mechanic  to  fill  the  bill. 
The  scarcity  has  been  .so  great  that  imported  help 
has  had  to  be  employed. 

If  a  system  of  selective  recruiting  had  been  ap- 
plied, no  doubt  suitable  labor  would  have  been  ;ivail- 
able.  Whether  conscription  will  remedy  the  defects  of 
the  present  method  will  have  to  be  determined  when 
the  details  of  the  scheme  are  made  public.  At  least 
there  is  a  wide  opportunity  for  improved  conditions, 
if  compulsion  is  made  truly  selective.  If  so,  engineer- 
ing and  contracting  will  be  improved,  industry  and 
manufacture  will  be  improved  and  the  war  will  be  im- 
proved. Indiscrimination  in  the  selection  of  suitable 
soldiers  will  be  avoided  and  the  fighting  and  industrial 
armies  will  be  placed  on  a  truer  relative  basis. 


The  forestry  unit  raised  by  Major  Marsh,  V^an- 
couver,  has  been  turned  into  a  railway  construction 
corps  and  will  be  increased  to  225  men. 
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The  Progress  of  Water  Filtration 


CATISTICS  recently  prepared  by  Burrell  &  Mc- 
Donnell, consulting  engineers,  Kansas  City,  Mo., 
show  that  there  are  now  781  water  filtration 


plants  in  operation  in  the  United  States  and 
Canada,  as  compared  with  only  50  in  the  year  1900. 
This  total  includes  443  municipally  owned,  330  private- 
ly owned,  and  8  plants  owned  by  the  U.  S.  Govern- 
ment. The  accompanying  table  shows  the  distribution 
of  these  ])lants.  of  which  the  total  filtration  capacity 
exceeds  3,500,000,000  gals.  The  engineers  point  out 
that  whereas  a  few  years  ago  a  bacterial  removal  of 
96  per  cent,  was  considered  fairly  good,  anything  less 
than  99  per  cent,  is  now  considered  unsatisfactory. 

As  far  as  Canada  is  concerned,  the  figures  are  evi- 
dently inaccurate,  as  only  five  provinces  are  listed. 


WATER-FILTRATION    PLANTS    IN    THE    UNITED    ST.iTES  .\ND 
CANADA   IN  1917 


— Ownership  and 

N  umber — 

Popu- 

xotai 

oleiic  or 

Munic- 

Pri- 

lation 

Capacity, 

Province 

ipal 

vate  t 

. , .     1  Ota  I 

Covered 

Gals 

11 

250,000 

27,025,000 

1 

1 

3,000 

300.000 

Arkansas   , 

3 

6 

9 

103,000 

14,100,000 

Oalitornici 

5 

12 

t ,  1  Do,  UUU 

VO,      J,  UUU 

Dist.  of  Columbia 

1 

1 

353,003 

75.000,000 

Colorado . 

6 

3 

9 

271,000 

62,475,000 

Connecticut 

3 

3 

6 

175,000 

31,000.000 

Delaware   

1 

1 

93,000 

24.000,000 

Florida  

1 

1 

3,000 

Georgia .   

26 

2 

28 

345,000 

64,350,000 

Iowa  

11 

10 

21 

276,000 

53,700,000 

Indiana  

5 

14 

19 

553,000 

92,950,000 

Illinois  

15 

21 

2  38 

481.000 

1 12.050,000 

Kansas  

29 

4 

1  34 

218,000 

42,726.000 

7 

1  1 

18 

379,000 

108,750,000 

3 

1 

4 

406,000 

52,500.000 

Maine  

2 

8 

10 

86,000 

22,550,030 

Maryland  

5 

5 

10 

631,000 

141,850,000 

Massachusetts. . .  . 

10 

2 

12 

368,000 

44,800,000 

Michigan  

4 

5 

9 

235,000 

54,410,000 

Minnesota  

8 

3 

1  1 

380,000 

62.928,00U 

Missouri  

16 

15 

31 

1,021,000 

203,432.000 

Mississippi  

4 

1 

5 

83,000 

14,300,000 

Montana  

6 

6 

35,000 

22,800.000 

13 

19 

32 

339,000 

165,194,000 

New  York  

41 

20 

2  63 

2,859,000 

198,194,000 

Nebraska  

1 

1 

2 

6,000 

600,000 

New  Hampshire. . . 

2 

4 

6 

51,000 

6,614.000 

New  Mexico  

2 

1 

3 

6,000 

1,500,000 

North  Dakota 

6 

6 

42,000 

8,836,000 

North  Carolina  .  . 

32 

7 

1  40 

315,000 

47,453.000 

Ohio  -  ,    -  , 

40 

10 

50 

2,025,000 

510.055,000 

Oklahoma. . . 

28 

28 

266,000 

45,720,000 

Oregon  

5 

5 

10 

33,000 

12.618,000 

Pennsylvania  

19 

80 

99 

3,436,000 

860,361,000 

Rhode  Island 

1 

9 

10 

316.000 

33,000.000 

9 

6 

15 

172,000 

27.400.000 

South  Dakota  .  . 

1 

2  ■ 

3 

24.000 

1,850,000 

Tennessee  

5 

3 

8 

125,000 

23.500,000 

16 

3 

19 

378,000 

42,130,000 

Vermont  

1 

2 

3 

30,000 

4.570.000 

^'irRinia   

7 

6  . 

1  14 

205,000 

29.150.000 

Washington   

2 

2 

8,000 

1,500,000 

7 

6 

13 

122.000 

25.000.000 

Wisconsin  

6 

5 

11 

176,000 

38.950.000 

Wyoming  

3 

1 

4 

12,000 

6.115.000 

Alberta,  Can      .  . 

3 

3 

62,000 

12.000,000 

Manitoba,  Can  .  . 

1 

2 

3 

16,000 

4,350,000 

New  Bruhswick, 

Can  

1 

1 

7,000 

2,000,000 

-.Saskatchewan,  Can 

4 

4 

40,000 

10,400,000 

Quebec,  Can  

10 

7 

17 

539,000 

166.230.000 

Totals .... 

443 

330 

8  781 

19,545,000 

3.659,771.000 

with  a  total  of  28  systems.  No  mention  is  made  of 
British  Columbia,  Ontario  or  Nova  Scotia.  Accord- 
ing to  the  last  government  report,  Ontario  has  27  fil- 
tration systems,  Nova  Scotia  has  2,  and  British  Col- 
umbia 2.  Also  Alberta  has  10,  as  compared  with  3 
given  in  the  table;  Saskatchewan  has  6,  as  compared 
with  4  given  in  the  table  ;  Manitoba  has  5,  compared 
with  3  in  the  table ;  Quebec  has  19,  as  compared  with 
17  in  the  table.  Recent  installations  would  increase 
this  discrepancy. 

The  main  point  to  be  gathered  from  this  compila- 
tion, howe\  er,  is  that  tremendous  advance  has  been 
made  along  the  line  of  educating  the  people  to  expect 
and  demand  a  higher  standard  of  w\ater  supply. 
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Standard  Bridge  Designs  for  Ontario 

Have  Been  Prepared  by  Provincial  Highways  Department  as  Suggestions 
to  Counties  and  Townships  of  What  Meets  Government  Requirements  — 
Also  Standard  Culvert  Plans — Revised  General  Specifications  for  Steel  Bridges 


IN  a  recen-t  amendment  to  the  Municipal  Act  of  the 
i'rovince  of  Ontario  there  are  two  clauses  directly 
affecting  highway  bridge  construction  within  the 
province.    These  are  intended  to  provide  a  certain 
amount  of  government  control  over  bridge  structures 
erected  by  the  municipalities.    The  section  reads : 

1.  Every  iron,  steel,  concrete,  or  stone  bridge  constructed 
l)y  the  corporation  of  a  county,  and  every  such  I)ridge  exceed- 
ing twenty  feet  clear  span  constructed  by  the  corporation  of 
a  township  shall  be  designed  and  built  in  accordance  with 
general  specifications  approved  by  the  Department  of  Pul)lic 
Highways. 

3.  Plans  in  duplicate  for  any  such  bridges  may  be  sub- 
mitted by  the  council  of  any  county  or  township  lo  the  De- 
partment of  PuVilic  Highways,  and  if  thvy  are  found  to  be  in 
accordance  with  such  approved  general  specifications  the  cer- 
tificate of  the  department  shall  be  attached,  and  one  of  such 
plans  shall  be  returned  to  the  clerk  of  such  county  or  town- 
ship. 

The  general  specifications  referred  to  under  ( 1  )  ha\  e 
been  prepared  for  both  concrete. and  steel  bridges,  and 
must  be  followed  by  counties  and  townships.  The  ap- 
plication of  these  specifications  has  just  recently  been 
extended  to  townships  at  the  instance  of  the  Ontario 
Good  Roads  Association.  This  action  was  brought 
about  by  two  or  three  failures  in  steel  bridges  erected 
in  townships  and  not  over  a  few  years  old,  the  matter 
of  design  and  specifications  having  been  left  entirely 
in  'the  hands  of  the  bridge  companies.  By  requiring 
townships  to  adhere  to  provincial  specifications  uni- 
formity is  oI)tained  with  certainty  as  to  the  residts. 

Province  Grants  Financial  Aid 

The  submission  of  plans  for  approval  to  the  Depart- 
ment of  Public  Highways  is  purely  optional,  as  in- 
dicated in  (2)  above.  As  a  matter  of  fact,  the  county 
corporations  take  it  tipon  themselves  to  submit  all  their 
plans  voluntarily.  This  is  because  the  province  grants 
financial  aid  in  the  construction  of  permanent  struc- 
tures located  on  county  roads  belonging  lo  a  system  of 
county  roads  assimied  as  such  under  the  Highway  Act. 
The  county  receives  from  the  province  a  subsidy 
amounting  to  40  per  cent,  of  the  cost  of  construction, 
and  20  per  cent,  of  the  cost  of  maintenance,  and  in  this 
manner  substantial  encouragement  is  given  to  the  con- 
struction of  the  best  class  of  bridae^^  and  culverts. 

The  counties,  by  submitting  their  bridge  plans  for 
approval  to  the  provincial  authorities,  although  not 
compelled  to  do  so,  are  taking  no  chance  on  having 
their  subsidies  withdrawn  due  to  lack  of  adherence  to 
the  specifications  as  required.  Townships  not  receiv- 
ing the  government  assistance  do  not  follow  this  prac- 
tice to  quite  the  same  extent. 

I'>y  these  re(|uircments  the  ])rovincial  Highway  l^e- 
partnicnt  is  kept  in  close  tcnich  With  the  construction 
of  bridges  bv  'the  local  municipalities,  and  is  assisting 
llieni  Id  ])\u\i\  permanent  and  substantial  structures  of 
a  imiforni  (juality  tliroughoul  the  province.  To  oCfrr 
further  assistance,  the  engineers  of  the  llighways  I  )c 
partnuMit  ha\c  prepared  a  series  of  standanlizcil  slccl 


bridge  jdans  with  the  intention  of  seciu-ing  nniformit\- 
in  this  type  of  structure  within  the  province.  These 
plans  are  comprised  in  a  book  measuring  10  in.  x  24  in. 
and  containing  31  plates.  Standard  detailed  designs 
are  incorporated  for  steel  bridges  of  all  spans  from  20 
to  120  feet,  with  both  16  foot  and  18  foot  roadways. 
There  are  also  detailed  plans  of  culverts  of  various 
types,  from  1  foot  to  20  foot  span.  Standard  abut- 
ments are  also  illustrated. 

Standard  Plans  Secure  Uniformity 

These  plans  are  not  imposed  on  the  comity  or 
township  authorities,  but  have  been  drawn  up  as  sug- 
gestions to  tile  local  municipalities  as  to  what  will 
meet  the  government's  requirements.  The  accei)ted 
practice  followed  in  letting  bridge  contracts  has  not 
altogether  led  to  the  best  results.  The  usual  plan  has 
been  to  let  the  bridge  companies  prepare  designs,  stress 
sheets,  and  cost  figures.  The  lowest  tenderer  is  usually 
the  successful  bidder,  but  owing  to  the  variance  in  de- 
signs, best  results  are  not  always  achieved.  The  vari- 
ous designs  may  differ  in  their  steel  content  by  a  great 
many  tons.  The  provincial  engineers  in  preparing 
standard  plans  are  opening  the  way  for  a  greater  uni- 
formity of  practice.  Counties  that  adopt  these  plans 
will  receive  tenders  on  a  known  basis  for  a  known 
amount  of  steel  erected  in  a  predetermined  manner. 
There  is  thus  no  chance,  under  competent  inspection, 
of  having  less  steel  than  a  bridge  of  the  desired  capa- 
city needs.  Moreover,  it  is  certain  that  a  bridge  b 
to  these  designs  will  be  open  to  receive  a  provincial 
grant  towards  its  construction  and  maintenance. 

Provision  for  a  15-ton  Live  Load 

The  plans  are  drawn  for  spans  varving  bv  2  feet  u]) 
to  90  feet.  Above  that  the  spans  are  'lOO  and  120  feet. 
The  loading  is  in  all  cases  known  as  class  "A,"  which 
jM-ovides  for  a  15-ton  road  roller.  A  bridge  of  this  type 
is  suitable  for  main  travelled  or  county  roads,  and  is 
recommended  as  the  standard  on  all  roads.  The  types 
of  bridges  indicated  in  the  standard  plans  are  rolled 
beams  for  spans  up  to  40  feet,  pony  Warren  truss  for 
spans  of  from  40  to  90  feet  and  the  through  I'ratt  tru>s 
for  the  longer  spans  from  100  to  120  feet.  These  de- 
signs are  prepared  in  accordance  with  the  191/  specifi- 
cations for  steel  highway  bridges  as  issued  by  the  de- 
partment. All  the  bridges  are  designed  to  carry  a  dead 
load  composed  of  the  weight  of  the  bridge ;  also  a  con- 
crete floor  inches  in  thickness  in  the  centre  and  5^^ 
inches  in  thickness  at  the  sides,  and  a  live  load  com- 
posed of  a  15-ton  road  roller.  End  floor  beams  are 
recommended  for  all  truss  bridges.  They  slift'en  the 
trusses  considerably,  and  the  cost  of  such  floor  beams 
is  very  little,  if  any,  in  excess  of  the  cost  of  forms, 
labor,  and  concrete  for  a  joint  wall.  .\  detail  consist- 
ing of  a  co\er  plate  to  i)rc\cnl  debris  falling  between 
tlic  gusset  i)lates.  as  shown  in  the  scries  of  plans,  i.s 
aKo  rccoinnicnded.  l'"or  T  chord  bri(lL;c>  il  is  advis- 
able lo  place  a  oxer  Id  nich  ihick  on  the  cud  post,  i,, 
prcxcnl    the   rapid   rusting   a\\a\    of  ihe  sleel.  which 
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occurs  snnietimcs  at  or  about  the  tloor  level-  Stringers 
are  attaclied  to  floor  beams  by  means  of  lug  angles,  as 
such  a  connection  i)rovi(les  a  rigid  and  strong  detail, 
adding  \  ery  little  to  the  cost  of  the  bridge.  The  use  o| 
such  a  detail  is  fnll\-  justified  by  experience. 

Details  May  Be  Altered 

In  each  i)lan  are  indicated  the  stresses,  details  of 
members  and  connections,  with  details  of  reinforced 
concrete  abutments.  Of  course,  these  designs  are  sul)- 
ject  to  change  as  far  as  detail  is  concerned.  For  ex- 
ample, the  handrailing,  shown  in  every  instance  as  lat- 
ticed steel,  may  be  altered  without  impairing  design. 
The  plans  are  only  to  provide  suggestions,  but.  they  till 
a  want,  as  indicated  by  the  avidity  with  which  town- 
ships and  counties  are  using  them. 

As  also  indicated  above,  standard  culvert  designs 
have  also  been  prepared  which  will  meet  with  the  I'e- 
tpiirements  of  the  department.  Another  useful  feature 
incorporated  in  the  plans  is  a  table  showing  the  size  of 
structure  to  be  provided  to  drain  any  number  of  acres 
up  to  two  thousand.  It  is  not  intended  that  the  sizes  of 
structures  therein  ^iven  are  absolute  and  unchange- 
able, since  the  size  of  oi)ening  recpiired  for  a  bridge  or 
culvert  depends  on  a  number  of  conditions.  The  fig- 
ures given  in  the  table  are  intended  only  as  an  aid  to 
judgment,  and  care  should  be  used  in  their  application. 
The  proper  size  of  waterway  to  provide  for  any  par- 
ticular location  may  be  obtained  by  measuring  other 
satisfactory  openings  on  the  same  stream  or  by  deter- 
mining the  area  required  to  pass  the  usual  flood  condi- 
tions on  the  watercourse,  making  allowance  at  the 
same  time  for  extrat)rdinary  conditions,  such  as  ice  and 
driftwood.  The  testimony  of  local  residents  is  always 
of  utmost  value  regarding  high-water  level,  and,  if  pos- 
sible, the  evidence  of  at  least  three  such  people  regard- 
ing flood  conditions  at  the  site  should  l)e  secured.  .\n 
ample  margin  of  safety  is  always  to  be  allowed,  and  in 
the  case  of  steel  bridges  this  is  usually  obtained  l)y 
placing  the  lower  chord  of  the  bridge  from  one  to  three 
feet  above  the  highest  observed  water  level.  In  decid- 
ing the  pro])er  sj^an  of  bridge  to  build  at  any  location 
consideration  must  be  given  to  a  number  of  conditions, 
sucli  as  the  width  of  the  river  during  ordinary  How  and 
at  times  of  flood,  the  nature  of  the  bottom  and  l^ank, 
the  height  of  high  water,  the  manner  in  whicli  the  ice 
and  driftwood  i)asses  the  site  of  the  bridge,  and  the 
alignment  of  the  channel  of  the  ri\'er  above  and  l)elovv 
the  bridge.  In  this  connection  the  width  of  the  ri\er, 
from  bank  to  bank,  should  be  given  full  attention.  The 
river  has  been  able  to  carry  away  everything  between 
its  banks,  and  it  is  well  to  respect  this  power  which 
water  ])ossesses. 

As  typical  of  t!ie  designs  that  have  been  prepared, 
we  are  reproducing  herewith  the  general  plans  for  a 
steel  highway  bridge,  having  clear  spans  of  46,  48,  and 
.^0  feet, With  a  16  foot  roadway. 

Similar  Designs  for  Concrete 

Similar  standard  designs  are  being  jirepared  for 
concrete  bridges.  Certain  difficulties  are  attached  to 
the  evolution  of  standard  designs  since  local  conditions 
I)lay  a  considerable  part  in  the  construction  of  such 
bridges.  The  Provincial  Highways  I  )epartment,  how- 
e\er?  is  incorixirating  in  its  ])lans  designs  of  concrete 
beam  l)ridges  of  fn)m  20  to  40  foot  spans,  complying 
with  the  1''17  concrete  bridge  s])ecification>  of  the  de- 
partment. When  this  series  is  comi)leted  there  will  be 
a\-ailable  for  the  use  of  county  and  townshi])  authori- 
ties designs  of  almost  any  tyi)e  and  size  of  bridge  or 


culvert  that  will  strictly  adhere  to  the  requirements 
and  will  be  uniform  throughout  the  prox  ince. 

The  department  is  urging  the  construction  of  wide 
structures,  20  feet,  if  possible,  and  at  least  18  feet.  The 
economy  of  a  roadway  of  16  feet  or  less  in  width  is  not 
comparable  with  the  increased  safety  of  wider  bridges. 
In  long  spans,  where  the  steel  becomes  expensix  e,  a  16 
or  18  foot  roadway  is  recommended,  l)ut  the  shorter 
spans  can  quite  well  be  ])rovided  with  an  18  or  20  foot 
roadway  without  adding  greatly  to  the  cost. 

Reference  was  made  abov  e  to  s])ecitications  for  Ixith 
concrete  and  steel  bridges  to  which  county  and  town- 
ship authorities  are  required  to  comply.  In  tlie  Ldn- 
tract  Record  of  Fe])ruarv  7,  1917.  those  co\-ering  con- 
crete bridges  were  outlined.  In  the  following  para- 
graphs the  general  specifications  for  steel  bridges  are 
abstracted  : 

Types  of  Bridge 

The  general  type  of  girders  and  trusses,  unless  specific- 
ally stated,  may  be  determined  by  the  bidder,  l)ut  shall  pre- 
feraldy  he: 

(1)  Rolled  beams  for  spans  up  to  40  feet. 

(2)  Riveted  low  trusses  or  girders  for  spans  of  40  feet 
to  90  feet. 

( :V)  Riveted  through  trusses  for  spans  of  90  ft.  to  2.10  ft. 

(4)  Pin-connected  or  riveted  trusses  for  spans  of  2.50 
feet  and  upwards.  On  througli  spans  of  120  feet  and  upwards, 
a  curved  top  chord  is  preferred. 

(5)  Deck  spans  shall  be  used  wherever  practicable. 

(6)  Warren  trusses  will  be  favorably  considered  for  spans 
of  40  feet  to  90  feet:  Pratt  trusses  for  spans  of  100  to  250  feet: 
ami  Petit  trusses  for  bridges  2r)0  feet  in  length  and  upwards. 

General  Dimensions 

In  all  cases,  from  the  top  of  the  floor  to  the  under  side 
of  the  portal  bracing  of  through  bridges,  there  shall  lie  a 
minimum  head-room  of  14  feet.  The  clear  width  of  the  side- 
walk should  not  be  less  than  (i  feet  and  the  clear  width  of 
roadway  shall  preferably  l)e  not  less  than  16  feet,  but  may 
i)e  14  feet  for  country  bridges  not  on  main  highways. 

Loading 

Bridges  will  be  classified  according  to  loading  as  follows: 
Class  (A)  Bridges  suitable  for  main  travelled  or  country 
roads. 

Class  (B)  Bridges  suitalile  lor  roads  of  light  rural  traftie 
and  for  less  permanent  recpiirements. 

Class  (C)  Brjdges  suitable  for  heavy  traffic  on  main  iiigh- 
ways  in  the  vicinity  of  towns  and  cities. 

Assumed  Weights  of  Materials 

Treated  or  untreated  timber  shall  be  assumed  to  wei.gh 
4J/2  pounds  ijcr  foot  board  measure;  sand,  gravel  or  other 
material  used  as  filling,  100  pounds  per  cubic  foot;  paving 
brick  150  pounds  per  cubic  foot;  concrete  150  pounds  per  cubic 
.foot:  steel  4".)()  pounds  iier  cubic  foot. 

Allowable  Unit  Stresses 

.\11  parts  of  the  structure  shall  be  so  projiortioned  that 
the  following  unit  stresses  in  pounds  per  s(|uare  inch  shall 


not  be  exceeded; 

(1)  .\xial  tension  on  net  section   lii.OOd 

(3)  .'Vxial  compression  on  gross  section    KJ.OOO — 70  1/r 

In  which  "I"  is  the  length  of  member  in  incjies, 

and  "r"  is  the  least  radius  of  gyration  in  inches. 

(.'5)  Direct  compression  on  steel  castings    Ui.ooo 

(4)  Bending  on  extreme  fibres  of  rolled  shapes,  built 

sections,  girders  and  steel  castings  (net  section)  lii.ooo 

F,xtreiiie  fibres  of  pins   24.000 

(5)  Shearing: 


Shop-driven  rivets,  10, 000;  field-driven  rivets,  s.OOO; 

plate  girder  webs  (gross  section),  10,000:  pins,  12.000 
(11)  Bearing 

Shop-driven  rivets,  20,000;  field-driven  rivets, 

000 ;  i)ins,  24,000. 
(7)  .Steel  expansion  rollers,  i)er  lineal  inch   c.ood 

In  which  "d"  is  the  diameter  in  inches. 

Timber 

The  allowable  working  stresses  in  bending  on  the  extreme 
fibres  of  tind)er  shall  be  as  follows,  all  stresses  being  given 
ill  pounds  per  s<piare  inch:  Douglas  fir  or  long  leaf  southern 
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>>.iu.\\  l.^^Hl;  uliiU'  oak,  l.i'.OO;  icil  t>r  wliiU-  piiu'.  l,:.'(Hi; 

white  spnuc,  l.tiOO;  laniarac.  1,000;  licmlook,  SOO. 

Masonry 

Ht-ariiin  mulcr  ln'il  plaU'S.  in  pouiuls  pi-r  s(|uarr  iiu  li,  sliall 
lif  as  f«illi>\v.s:  Stotu-  or  .t;ravfl  onucrfti'.  .'>00;  f^vaniic  inas(inr\. 
lu'st  ashlar,  ."iO(»;  >anil>liiiu'  or  linicstdiif  inaMvin\,  \n->\  a^l; 
lar.  400 

Impact 

\  rliaiii^i-  ill  till'  allt  i\\  aiUT  I'ur  iin]i,u  l  i^  niadr  in 
tlu'  1^M7  spocitk-atii  tns.  i 'i  cn  ii  msly  it  w  as  Id  he  cal- 
culitti'd  hy  an  invoh  cil  t'nnnnla,  Inil  alh  i\\  ;mu-c  is  imw 
to  l)c  inado  mi  a  poromtaLic  l)a>is.  I'liis  r(,'\i>i((n  i> 
allowed  hocaiisi-  of  tlu'  impossibility  oi"  acciiratch  dc- 
tcniiiniiiir  impact  stresses,  l-'.xperieiue  has  iiuheated 
llie  relialiih'ty  ot'  the  pereenlai;es  iiuhealech  I  he 
specification  reads  : — 

Impact  shall  he  a(i(le<l  in  Hu-  inaximinn  cninpuliil  hsc 
liiail  stresses.  Fur  .si ringers.  Ilncir  ln-anis  and  li.iii.mTs  the 
impael  shall  he  'M)  per  eeiit.  ol'  llu-  ma.xiimnn  i  i  nnimU-d  live 
load  stress  and  for  all  other  nuinl)ers.  except  as  noted  helow, 
the  ini|)aet  to  he  added  shall  l)e  10  i)er  cent,  of  the  nia.xiimiiu 
eoHipnied  live  load  stress.  Impact  shall  not  he  added  to 
stresses  produced  hy  lateral  or  wind  forces.  For  counter^ 
and  nienihers  haviiii-  alternate  live  load  stresses  of  tension 
and  eonipression  the  impact  to  lu-  added  shall  be  .")()  \ivr  cent, 
of  the  .greater  live  load  stress. 

Standard  Practice  Followed 

'I  lie  clauses  coveriiiin'  general  dcsiyn  and  cimslriic- 
tion  follow  current  ])ractice  with  few  chaii,!:;cs  from 
the  j)revious  edition  of  specifications,  ).    .\  minor 

alteration  in  the  minimum  tliickness  clause  is  made, 
which  makes  it  possible  to  require  a  inch  mini- 
muin  in  larger  structures.  This  is  to  ensure  i^reatcr 
<lurabiHty,  and  even  where  smaller  plates  would  be 
of  sufificient  strength,  a  %  inch  minimum  pro\ ides 
more  uniform  sections  with  more  even  wear.  The 
specification  reads: — 

The  niiniimiin  thickness  of  material  shall  be  5/10  inch 
e.Kcept  lattice  bars  and  fillers.  Where  specifically  required  by 
the  engineer  the  minimum  thickness  for  large  and  important 
structures  shall  be  ^  inch.  The  webs  of  channels  may  be  of 
thickness  approved  by  the  engineer,  but  minimum  wei.ghts 
per  foot  shall  be:  For  .5-incli  channels,  9  pounds;  (i-inch  chan- 
nels, lOyi  pounds;  7-inch  channels,  ^2]4  pounds;  s-incii  chan- 
nels. 13^  pounds;  9-inch  channels,  1.5  pound.-.;  lo-inch  chan- 
nels, 20  pounds;  ]2-inch  channels,  20J/2  pounds;  l.")-inch  chan- 
nels. 3.'!  pounds.  The  minimum  angle  shall  be  2]A  in.  x 
2'/2  in.  X  .5/16  in.,  or  3  in.  x  2  in.  x  5/16  in.,  except  the  hai- 
tom  angles  of  hand-rails,  which  may  be  214  in.  x  2  in.  .\  '4  in, 
Xo  I-beam  smaller  than  9  inches  shall  be  used  except  for 
Class  B  bridges  or  where  e.Kpressly  permitted  by  the  engineer. 

Power  Driven  Rivets 

In  connection  with  the  riveting,  ])ower  driving  is 
now  to  be  used  whenever  ])ossible.  It  is  felt  that  the 
purchase  of  a  compressor  will  involve  no  hardships  to 
the  counties,  besides  which  its  use  is  not  limited  to 
pneumatic  riveting. 

The  specification  for  rolled  I-beams  spans  reads: — 
Rolled  I-beams  shall  have  a  deijth  of  not  less  than  1/20 
gf  the  span.  Outside  girders. of  rtdled -beam  spans  shall  have 
sole-plates  riveted  to  the  flanges  and  bolted  through  bed 
plates  to  the  masfjnry  at  one  end  and  free  to  slide  hjngi- 
tudinally  at  the  other,  (iirfler  spans  shall  have  rigid  cross 
struts  at  their  ends.  Beam  .spans  shall  have  rigid  cross  stmts 
at  their  ends  and  also  at  tli'e  centre. 

Paint 

.\lthough  three  coats  of  linseed  oil  and  red  lead  are 
regarded  as  the  most  satisfactory  paint  for  steel 
bridges,  provision  if  made,  owing  to  the  present  high 
cost  of  materials,  for  a  base  coat  of  this  type  of  pain  I 
with  subserjuent  coats  of  an  acce])ted  proprietory  ])aint. 


Hand  Railing  * 

IL'ind  railings  arc  recpiired  to  be  not  less  than  4 
It.  in  hi'ighl,  of  galvanized  iron  i)ipe  or  steel  lattice. 
I'oiiions  extending  bey^ond  the  steel  superstructure 
;ii  e  to  be  provided  with  iron  or  steel  posts  and  bedded 
in  concrete.  The  to])  Hange  t)f  the  railing  is  to  be  de- 
signed to  withstand  a  transverse,  horizontal  thrust  of 
:it  li:asl  (lO  lbs.  per  lineal  foot. 

Floors 

•The  designs  of  the  I'roxincial  Highway  Depart- 
ment, referred  to  above,  in  ;ill  c;iscs  make  provision  for 
concrete  Hoors  since  these  are  regarded  as  the  most 
durable  and  satisfactory.  The  specirications,  however, 
allow  limber,  but  it  is  felt  that  concrete  will  pro^'e 
cheaper  in  the  end.  Standard  ])ractice  is  adopted  in  the 
laying  of  limber  flo(~)ring.  ( )wing  to  the  extreme  fire 
li:izard  of  creosoted  wood  block  ])aving,  tne  specifica- 
tion sti])ulates  that  the  block  be  laid  on  reinforced  con- 
crete fouiickition  protecting  all  steel  work  with  a  co\'er- 
ing  of  not  less  than  2  inches.  The  joints  that  are  to 
be  used  comprise  sand  in  the  lower  one-third,  t;ir  in 
the  centre,  and  sand  on  tO]). 


New  Theatre  at  Montreal 


MR.  I).  J.  CRIGHTON,  architect,  has  drawn 
plans  for  a  moving  [)ictnre  house  for  the  Ma- 
jestic Theatre  Company,  the  contract  ioy 
w  hich  lias  been  let  to  J.  Gilletz  &  Co.,  }^I(^nt- 
real.  The  building  is  to  ibc  erected  at  the  corner  uf 
Sherbrooke  Street  and  (ircv  .\venue,  Notre  Dame  de 
( Irace,  a  suburb  of  Montreal,  on  a  site  90  x  114  feet.  It 
will  ))ro\  i(ie  acc-ommodation  for  1,200  persons,  and  will 


Sketch  of  front  elevation  of  theatre  at  Montreal. 

Consist  enlirelv  of  an  auditorium  without  galleries. 
l''our  exits  are  shown  on  the  jjlans,  two  at  the  front  and 
two  at  the  rear. 

The  main  entrance,  on  Sherbrooke  Street,  w'ill  be 
fianked  on  either  side  bv  a  store.  The  foundations  will 
be  of  reinforced  concrete,  and  the'  exterior  of  plastic 
brick,  with  a  scheme  of  i)anels  and  ornamentation  in 
ditlerent  shaded  brick  on  the  .'~^herbrooke  Street  front- 
age and  on  the  ( ire\-  .\\  enne  side.  The  cornices  will 
consist  ol  gahaiiized  iron,  linislied  in  ;i  copjter  coKm". 
Light  will  be  pro\-i<led  by  means  of  eight  w  indow  ■^. 
two  on  each  side  and  lour  in  the  centre. 

There  are  to  be  two  \estibules,  the  ticket  ofhcc 
being  located  in  the  imier  one.  The  walls  here  will  i)e 
lined  with  Missiscpioi  marble  and  the  llooring  of  tiles. 
On  the  right  side  of  the  second  lobby  will  be  situated 
the  ofiice  of  the  cashier  and  the  general  offices,  while 
on  the  other  side  there  will  be  a  kidies'  waiting-room  ; 
the  doors  in  this  section  will  be  of  terr.azo.    .\  slairwa\ 
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leads  ()n  tlic  riL^liI  -i'lr  tii  llic  >  iprrat i  >r'-.  i''hiiii  ami  aKii 
t(.)  a  basement,  w  here  ] )!■■  i\ i -i' ui  i-  made  iiir  lax  atune^, 
furnace  rdnm.  Npaee  lor  ventilainiL;  I'lant,  and  stores. 
This  ba-^eiiienl  runs  under  the  I  rout  purtion  of  the 
bnildini;'. 

The  auditorium  is  reached  thmni^h  doors  from  the 
inner  vestibule.  It  will  ri.ii^i->t  of  a  jtaraliolic  floor, 
di \-ided  into  four  ;li^lc-^.  with  t hrcr  banks  (if  >c;it--.  'i'he 
flooring;'  will  be  ol  concix-lc.  except  ni  tiii.'  ai-.lcways, 
where  it  will  be  of  terrazo.  'J"he  sta;^e  i--  to  be  lU  feet 
deei),  witii  accommodation  for  the  oi-che^lra  cu  the 
sta.ij'e  level.  At  either  side  there  i^  an  ii]H-nini;  from 
the  back  of  the  stage  to  permit  the  entrauct'  of  per- 
formers. Musicians'  and  other  rooms  are  pr.  unU'd  at 
the  rear  of  tlie  staL;'e.  The  frame  of  the  ^cixh  ii  i-  1m  be 
of  plaster,  elaborateh  decorated  with  imaildrd  -Mna- 
ments. 

The  interior  walls  and  the  ceiling'  will  be  of  |da<ter 
on  wired  lath.  The  scheme  i>\  di  ian  aliMU  f,  a  ihr  f.  .r 
tner  i)ro\-ides  lor  the  walls  to  l)c  di\ided  u\)  bv  pila.^- 
ters,  with  ornamental  cartijuche^.  'Mic  pilasters  cli\  ide 
the  wall>  into  ])anel>,  which  will  be  surmounteil  a 
decorati\e  band.  -\t  the  head  of  the  pilasters  decor- 
ated cornices  will  be  carried  around  the  hall.  Above 
the  cornices  there  is  a  larqe  cove  for  the  indirect  elec- 
tric li.i^htint^-.  Around  the  ceilini^',  at  the  intersection 
with  the  co\'e.  will  be  placed  an  ornamental  band.  Five 
o])cninL^s,  decorated  in  plaster,  will  be  made  in  the  ceil- 
ing- for  \  entilation  purposes,  wdiile  a  suction  fan  for 
e.xhaustino-  the  air  will  be  located  on  the  roof. 

In  the  main,  the  lii^htinf^-  will  be  by  means  of  25 
watt  lamps,  t'.ie  wiring"  being-  encased  in  galvanized 
iron  conduits,  f).  and  W' .  fuses  are  specified.  An  out- 
side sign  will  be  erected,  provided  with  350  lights. 
Two  panel  boards  are  to  be  installed,  one  on  the 
ground  floor  and 'the  other  in  the  operators'  bo.x.  for 
controlling  all  internal  and  external  lighting. 


Trenton  Collegiate 


WR  reproduce  herewith  a  perspective  of  a  new^ 
collegiate  in>tittite  for  the  town  of  Trenton, 
Out.,  upon  which  work  has  just  been  com- 
mencedd.  It  will  be  a  two-storey  and  base- 
ment structure  of  the  hollow  tile  type  of  construction, 
faced  with  Milton  pressed  brick.  Concrete  founda- 
tions are  being  laid.  The  exterior  trininnng>  w  ill  be 
of  Indiana  sandstone  and  Queenston  linie>tone,  and 
there  will  l)e  a  galvanized  iron  cornice  around  the 
1  (tiilding. 

rin  -~:te  111  the  school  is  favorabl_\-  located  on  the 
east  ^ide  of  the  River  Trent,  in  the  residential 
section  of  the  town.  The  main  entrance  is  on  the 
w  e^t  side  of  the  building, -and  on  the  north  and  south, 
entrances  are  also  provided.  The  ])laus  call  for  a  struc- 
ture 75  ft.  in  width  by  112  ft.  in  length,  with  all  class 
rooms  of  standard  size,  24  ft.  x  32  ft.  <  )n  the  ground 
floor  tlieie  will  be  three  standard  class  rooni>,  jirinci- 
pal's  room,  lavatories  and  an  assembly  hall.  A  cor- 
ridor 12  ft.  wide  runs  through  the  centre  of  the  build- 
ing connecting  the  entrances  on  the  north  and  south. 
The  assembly  room,  in  the  northeast  corner  of  the 
structure,  is  32  ft.  long  by  '^4  ft.  wide,  with  a  seating 
cajiacity  of  450.  The  remaining  three  corners  of  the 
first  floor  are  occupied  by  class  rooms.  The  entrances 
lead  into  open  vestibules  and  through  enclosed  vesti- 
l)\iles  to  the  corridors.  On  the  second  floor  there  Avill 
be  four  class  rooms,  physical  and  chemical  laboratories, 
la\ator_\ ,  library,  teachers'  room,  and  girls'  wardrobe; 
also  a  store  room  and  darls  v « mi  in  connection  with 
the  laboratories.    The  basement  will  contain  a  gvm- 

(Contintied  on  pagre  509) 
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Compensation  for  Submitting  Tenders 

Standard  Bidding  Practice  for  Contractors,  Whereby  Present  Gom- 
petiti\e  System  is  Made  More  Equitable  and  Its  Defects  Remedied 


MK.  II.  W  .  X  l''.l.S(  ).\.  of  Mnlinc.  111.,  rcccnllx 
presented  a  paiKT  l)i-l'(irc  a  rmn  t'lilidii  cil  iIk- 
X'ational  \ss( K-iali<  iii  of  I'.uildrrs"  l'".xolianL;«.'S, 
III  wliioli  lu'  iiulliiK's  a  plan  by  whicii  roii- 
iiaci.iis  .'-liall  l)c  (.■dinpensalcd  lUr  >ul)niillin.t;  l)ids  on 
any  work,  lie  estimates  llial  llic  oust  nf  l)nil(linL;  is 
inereased  nn  the  averai;e  not  less  than  4  i)er  cent,  by 
thf  i>resent  svsteni  of  C()in])etili\ e  hiddin^.  in  i.-(inncc- 
tiiin  with  uliiidi  there  is  so  niiioh  unnecessary  waste. 
In  detail.  Mr.  Nelson's  ])lan  i>  as  lollow  s: 

Mv  form  is  based  upon  the  foUowini;  ])rincii)lcs  un- 
derlvin.u  eoin])etition  :  l-lstimalint^-  costs  and  estal)lish- 
in^  prices  is  an  overhead  expense  involved  in  any  mer- 
chandisini;-,  but  t!ie  cost  of  doing  so  is  generally  nom- 
inal, it  not  insignilicant.  and  the  cost  can  be  jiistiliably 
distributed.  The  cost  of  figuring  or  estimating  work  in 
accordance  with  special  ])lans  and  specifications  to 
meet  each  case,  ho.wevcr.  differs  materially  horn  estal)- 
lishing  a  price  on  each  of  a  thousand  hats,  all  made 
from  the  same  material  and  from  the  same  i)attern. 
'J'herelore,  my  form  is  suggested  to  meet  si)ecial  con- 
dili(.ns:  to  more  justfy  distribute  the  rost  of  comi)eti 
lion  and  estimating,  and  to  make  each  i)uilding  bear  its 
own  proportion  of  the  cost.  My  form  is  submitted 
with  the  thought  that  there  are  three  main  factors  en- 
tering into  the  relati<jns  between  the  purchaser  and  the 
seller.  \  iz. ; 

1.  Quantity  and  quality  of  materials. 

2.  C  haracter  of  labor  and  ])ersonal  service. 
I'rice  to  be  paid  for  botli. 

The  lirst  factor — cpiantity  and  quality  of  materials 
— can  be  determined  and  detinitely  set  forth  in  the  form 
of  plans  and  specifications,  upon  which  the  bidder  can 
base  his  price.  The  second — lalxM-  and  personal  ser- 
vice to  l)e  rendered  by  the  bidder  or  expected  by  the 
buyer — varies  as  much  as  hiunan  nature  varies,  and 
cannot  be  so  definitely  or  exactly  set  forth.  The  ])rice 
— or  third  factor — can  be  based  definitely  upon  the 
materials,  but  must  necessarily  vary  upon  the  perxmal 
service,  dejjending  upon  the  value  |)lace(l  upon  it  ))}■ 
either  the  bidder  or  the  buyer. 

To  Purchase  Competition 
Therefore,  when  the  buyer  de>ires  c()mpetiti( ju  to 
enable  him  to  make  com])arisons  or  decisions,  based 
upon  a  combination  of  all  three  factors,  competition 
which  involves  labor  and  expense  on  the  part  of  the 
bidder,  then  the  buyer  shall  jjurchase  that  competition 
at  a  fair  and  just  price,  just  a>  he  i)urchases  anything 
else. 

The  buyer  alone  derives  the  benefit  of  com])etition. 
and  no  (me  buyer  should  pay  for  competition  received 
bv  another — an  abuse  that  exists  under  present  meth- 
ods. When  and  after  the  buyer  has  chosen  his  com])e- 
tition  in  a  fair,  un])rejudiced  manner,  and  has  further 
paid  a  just  and  reasonable  price  for  said  competition, 
he  shall  be  under  no  mrjral  or  other  obligation  to  the 
bidders.  lie  may  make  his  own  decision,  leased  upon 
his  own  opinion  of  the  qualifications  of  the  Ijidder  or 
the  bidder's  price,  or  a  comparison  of  both.  .A  con- 
tractor should  in  no  way  be  considered  as  an  engineer, 
but  solely  in  the  light  f)f  a  bidder  and  contractor  caj)- 


able  ol  doing  work  in  accordance  with  complete  plans 
and  spccilication.s  ;  and,  therefore,  in  every  case  where 
bidders  are  expected  to  bid  in  competition  they  should 
be  lurnished  with  definite  plans  and  si)ecirtcations, 
co\  ering  tlie  work  to  l)e  perlormed  as  comjiletely  and 
specilicall)'  as  coninu"rci;i!l\'  jxissible- 

Contractor  Not  an  Engineer 

It  a  buyer  cannot  and  will  not  ])ro\ide  complete 
detailed  ])lans  and  s])ecil:ications  iov  the  work,  but 
wants  estimates,  measurements,  figures,  or  advice  of 
a  professional  nature,  then  he  (the  buyer]  shall  con- 
sifler  such  work  in  the  light  of  a  professional  service, 
and  it  shall  not  be  considered  proper,  fair,  or  just  to  ask 
lor  competitixe  |)rice  bids,  but  the  charges  for  such 
])rofessional  serx  ice  should  be  left  for  adjustment  be- 
tween the  bluer  and  seller,  either  before  or  after  t!ie 
work  is  (lone.  Approximate  estimates  should  not  be 
considered  binding  upon  either  i)arty  inxolved.  Xow, 
my  idea  is  this:  \\'hene\-er  a  man  asks  you  to  give 
him  a  ligure  on  his  work  you  should  ask  him  if  he 
wants  a  compeliti\e  ligure.  If  he  tells  you  he  does, 
you  should  reque>t  from  him  a  set  of  complete  plans 
and  specifications.  If  he  has  none  you  should  send 
him  to  your  architect  or  engineer. 

Yoi\  must  make  up  your  minds  to  be  either  one 
thing  or  the  other.  ICither  engineers  or  contractors. 
If  your  customer  then  gives  you  a  set  of  plans  and 
specifications  and  wants  a  competitive  figure  from 
you,  tell  him  that  you  will  be  glad  to  give  it  to  him 
l)ro\  ided  he  i'ays  you  for  the  time,  money,  and  talent 
recpiired  to  gix'c  it  to  him,  not  otherwise.  Now  you 
ask:  Now  much  shall  I  charge  him?  Of  course, 
strictly  speaking,  that  is  u\)  to  you-  You  ought  to 
know.  I  hit  in  order  to  standardize  and  make  a  start  1 
ha\  e  suggested  a  method.  '  It  is  recognized  that  the 
cost  of  ligiiriiig  is  in  ])ro])( )rti()n  to  the  size  of  the  job. 
That  is  the  first  factor.  In  fact,  the  percentage  of  cost 
of  figuring  reduces  almost  in  exact  ])ro|)ortion  as  the 
^izc  of  the  job  increases.  The  onlv  mathematical  way 
i  know  of  to  arrixe  at  it  cori'ectly  is  to  work  it  out  by 
taking  the  scpiare  root  of  the  amount  oi  the  contract. 

Now,  if  you  choose  any  tactor  or  number  to  mul- 
ti|)l\'  this  scpiarc  root  number  by,  you  wall  find  that 
the  |)ei"centage  of  your  charge  will  l)e  reduced  auto- 
maticall}'  as  the  size  of  the  job  increases.  \'ou  can  set 
these  factors  yourselves.  The  electrical  contractors 
can  use  30  i)er  cent,  of  the  scpiare  root;  the  plumbing 
Contractors  20  ])er  cent-,  etc.  ^'ou  can  establish  one 
definite  factor  for  each  branch  for  universal  use 
throughout  the  country,  and  then  you  are  done.  Or,  if 
your  local  exchanges  are  mixed,  and  its  members  are 
com])ose(l  of  all  crafts,  then  you  can  adoj^t  co-operative 
working  arrangements,  such  as  was  done  by  the  Quad 
City  lUiilders'  ICxchange. 

Plan  Already  in  Operation 

I  did  not  perfect  the  form  until  last  .\pril,  after 
t'linkiug  it  o\er  and  working  on  it  tor  years.  Since 
last  .\pril  until  now  I  ha\e  been  working  with  the 
Quad  Citv  Guilders'  I'.xchange  to  ]ierfect  their  work- 
ing arrangement,  and  I  cannot  sa_\'  that  we  have  yet 


juiu-   (').    I!)  17 


THE  CONTRACT  RECORD 


■190 


fniislied.  I  uiidei-staiul  tliat  many  contracldrs  in 

our  comniunity  arc  hcin^  paiil  fm-  llieir  bids.  In  fact, 
I  absolutel}-  kni.jw  thai  Mime  nf  ilicni  arc.  1  dnn  l  c.\- 
l)cct  that  all  of  them  aic  i  c\cr  w  ill.  Ihit  those  wlm 
are  being  paid  for  thcii-  scr\icc  need  not  worry  about 
those  who  arc  nut  bcini;  i)aid. 

I'ut  if  you  contractors  established  a  new  trade  cus- 
tom of  this  kind,  which,  it  cannot  be  denied,  is  fair  and 
equitable  to  all,  you  would  accumplish  man\'  Ihini^s.  If 
owners  had  to  pay  for  competition  they  would  ri'ducc 
it  to  a  reasonable  basis.  Thev  wotdd  base  their  de- 
cisions on  other  factors  as  well  as  price.  They  would 
see  to  it. that  their  architect.s  and  engineers  made  care- 
ful and  conserxative  estimates,  so  as  to  avoid  paying 
for  competition  twice  or  three  times.  If'they  had  to 
l^ay  in  proportion  to  the  amount  of  work  done  by  bid- 
ders in  estimating  they  would  see  that  their  engineer.-, 
l)repared  sjiecilic  plans.  It  would  ele\"ate  the  charac- 
.ter  of  engineering  service  and  help  the  real  architect. 
It  would  make  each  owner  pay  for  ju^t  the  com])etitiou 
he  received  and  not  coni])el  him  to  pav  for  competition 
received  by  others.    There  are  so  luany  things  it  would 


do  to  better  conditions  that  1  could  not  begin  to  men- 
tion them  all. 

Competition  Adds  4  Per  Cent,  to  Cost 

La.-l  year  $2,000,000,000  was  spent  in  erecting 
buildings  in  this  country.  It  cost  the  contract(jrs  of 
this  country  $80,000.000 "to  furnish  competition-  Mil- 
lions of  dollars  can  l)e  saved  by  you  contractors  il  you 
will  adopt  better  methods.  A  laige  portion  of  this 
waste  is  not  only  lost  to  the  contractor^,  but  i.->  an  eco- 
nomic waste,  which  the  consumer  pays.  The  public  is 
the  loser  because  of  your  ])resent  methods.  The  ulti- 
mate consumer  ])ays  the  bill.  He  will  welct)me  any 
change  in  your  methods  that  will  sa\  e  him  an  unneces- 
sary expense,  lower  the  co^l  of  building  work,  ana 
lietter  the  character  of  your  work  and  your  scrx  ice  to 
him.  At  first  he  is  liable  not  to  understand,  but  _\-ou 
will  ha\e  to  educate  him.  It  is  your  duty,  both  to  iuni 
and  to  vourseh'es.  It  is  for  the  good  of  the  ultimate 
consumer,  the  i)ublic.  also  for  your  good,  that  I  ask 
\ou  to  change  your  standards  of  practice,  your  trade 
cust(  )m. 


War  Opens  Up  New  Trade  Opportunities 

Data  Collected  by  Dominion  Government  Emphasize  Value 
of  South  Africa  as  a  Market  for  Canadian  Commodities 


CANADIAN  manufacturers  are  naturally  eager 
to  learn  of  trade  opportunities  wdiich  may  be 
initiated  during  the  war,  with  a  view  to  de- 
\  eIopment  as  soon  as  hostilities  cease  and  the 
transportation  routes  arc  restored.  In  this  connection 
the  annual  review  of  the  work  of  the  Canadian  Com- 
mercial intelligence  Service,  just  issued  by  the  De- 
l)artment  of  I  rade  and  Commerce  at  Ottawa  as  a  sup- 
plement to  their  weekly  bulletin,  will  be  of  special 
value.  This  re]jort  reviews  the  work  of  the  Intelligence 
Service  for  the  year  1916. 

As  typical  of  the  kind  of  information  being 
gathered  for  commercial  purposes,  we  i)rint  below  part 
of  the  report  on  the  .South  African  market.  This  ap- 
pears toVbe  capable  of  tremendous  development  if  the 
matter  is  attended  to  immediately,  and  while  (jermany 
and  her  allies  are  elimiuatefl  as  trade  competitors: 

Value  of  the  South  African  Market 

The  ])urchasing  ])ower  of  !south  Africa  in  pro])or- 
tion  to  its  p(jpulation  is  very  high.  South  Africa  has 
made  considerable  headway  during  the  ])ast  two  years 
in  enlarging  old,  and  establishing  new  industries,  but 
owing  to  new  developments  in  mining,  mannfactiiring-, 
irrigation,  cattle  raising,  and  agriculture,  inij)ortation 
will  continue  on  a  large  >cale  for  years,  and  as  most 
South  .\frican  imixirters  are  determined  to  purchase 
as  much  as  possible  of  their  .N'orth  American  re(piire- 
inents  from  Canada,  Canadian  manufacturers  and  pro- 
ducers of  all  kinds  shcnild  realize  the  necessity  to  suj)- 
I)ly  every  information  ])ossible  regarding  their  p(.)sition 
for  immediate  export  and  the  possibilities  for  export 
in  the  near  future,  as  well  as  immediately  after  the  war. 

The  iron  and  steel  trade  and  manufactures  thereof, 
including  engineering,  mining  machinery,  mining  suj)- 
l)lies,  railway  material,  and  agricultural  machinery 
llrms  ha\e  an  op])orluuity  to  establish  ,i  ir.idi'  which 
will  not  be  duplicited  foi-  a  long  while  in  ;ui_\  lield 


of  export.  This  ap])lies  to  many  other  lines  which  will 
be  dealt  with  in  detail  further  on  in  this  rei)ort. 

The  im])ort  trade  this  }'ear  for  the  nine  months 
ending  September  30th.  is  a  little  better  than  the  pre- 
viously best  year  for  imports  into  South  Africa,  the 
year  1913.  Avhen  the  imj)orts  reached  a  value  of  .$201,- 
700,000,  and  although  at  the  moment  it  is  impossible 
to  secure  figures  showing  cpiantities  imported  this 
year,  there  is  no  dc:)ubt  that  the  quantities  in  man_\ 
lines  are  much  less,  the  values  being  higher,  which 
is  balanced  by  the  fact  that  exports  from  South  .\frica 
are  being  sold  at  a  much  higher  ])rice  than  an\-  time 
in  the  i)ast.  Thus,  the  year  1910  has  been  a  ])rosi)erous 
and  progressive  year  for  South  Africa. 

So  that  Canadian  firms  interested  in  export  may 
realize  the  value  of  this  market  and  the  necessit^•  for 
representation  in  ;i  t'leld  which  is  eager  to  purchase 
Canadian  goods,  the  following  table  has  been  arranged 
showing  the  average  annual  imports  for  the  past  five 
years  into  British  South  .Africa,  on  articles  for  which 
Canada  should  secure  a  larger  trade. 

Value  of  Average  Annual  Imports 


.Agricultural  iniplenicnts  ut  all  kinds   $1.0(10.000 

.Agricultural  machinery   s.")0.oon 

Food  and  drink,  articles  of — 

Flour  and  uicai   :;.ooo,ooo 

Grain  (including  malt)   l.doo.ooo 

Fruit,  fresh  (including  nuts)   :;;.'."). ooo 

Fruit,  dried  or  prescM-ved    :;oo.Ol)0 

Vegetables,  preserved   is,"). ooo 

Butter  and  butler  substitutes   I  ,:.',-)0,000 

Cheese   700,000 

Milk,  condensed   -J.  1  ;.'.•>. ooo 

Hams,  bacon  and  salted  meats   I.l.">0.000 

Meats,  preserved    roo.ooo 

Biscuits     .M.^.ooo 

Confectionery,  jams  and  jellii'^   1 . 1 ; ."),()(io 

Fish,  fresh,  dried  or  pri'scr\-i'd   I  ,:.'r."),ooo 

l\;iw  material  — 

Brass  and  copjier   s;.'),()()n 

1  ron  and  steel   1. 1  no, ooo 

'I'ar,  bilnmeii  and  asphalt   l.r.'.ooo 
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'  ilycerinc  (or  ni;imit;KM\iri>"  :.',:;()0,(iO() 

l.i-athcr.  unmaniifacturi-(l  iiTit.ooo 

W'l'tnl,  raw  ami  partly  prcpariil  :;,',)()(), OOO 

Hriishwarc   ::«(), ODD 

I  looks  nnd  watches   ;{<)0,0()() 

Kiirnilurf  oi  all  sorts,  iiu-liiclin.i>  carpel ^  .               .  u',s25.00() 

I'll.iss  aiul  glassware   l  ,()50.()0() 

Lampwarc  . .  .   ;i:>,"),()(U) 

I'latc  aiul  I'latfwaii  010. 000 

Viitifriction  grease  :i;iO,000 

I'.lcctrical  inaclnncry   .  .'.020,000 

Kiro  ciiKincs   72,000 

Maniifacturiii,L;  aiul  sawiiii^  iiKulniuiy    I.KiO.OOO 

.\Iinin.i;  machinery   l.:no.000 

Print  inn  niachinery   100, OOO 

W'ater-hnriiij:  machinery   1)7. ooo 

All  Klher  umtl  parts  thereof,  not  inclii(lin;j;  loco- 
motives or  afiTuiiltural  machinery)   1,100.000 

Metal  manufactures  other  than  machinery — 

f^rass  and  copperware   180,000 

Fencinj,;  material,  wire  standards,  etc   :.'.o:iO,()00 

lar  manufactures   11)2,000 

Hardware  and  cutlery  and  iron  nianur,iclurc>  ;.:!7").0()0 

Paints  and  painters'  goods   9.)0,0()0 

.Soap  of  all  kinds   .■)44.000 

Textile  noods,  wearing  apparel,  etc. — 

.■\pparel  and  slops  or  clothing   1  ^..^OO.ooi) 

Boots  and  shoes   .").7")0.()()0 

(."anvas  and  duck   272,000 

C'otton  piece  .goods    s, 400, 000 

(.'otton 'manufactures  (X.O.D.)   7,:{40,000 

Hats  and  caps   I.12:.,()0() 

Tents  and  tarpaulins   :M(). ()()() 

W  n.dlen  piece  goods   1.. -,.-,0,000 

Wocdlen  manufactures   2.:!2i),oi)() 

Miscellaneous  manufactured  goods — 

Arms  and  ammunitioTi   I.:.' 17,000 

MinTler  twine   '.c.'.ooo 

l  ordage  and  rope   ooo 

Drugs,  chemicals  and  medicines   l,'.),',o.ooo 

F.lectric  cahlc  and  fittings   2,20o.ooo 

India  ruhher  goods  (not  tires)   :.M;.',o()(i 

Instruments,  musical    ;o(i.oii() 

Instruments  (N.O.D.)    I  ",  i,o(io 

Icwcllcry   liii-.ooo 

Leather  manufactured  (Not  B.  &  S.)    .-,l:>,ooo 

I'aper  of  all  sorts   I  .iioo.ooo 

Perfumery  . . .  _   no, ooo 

Printers'  materials   (kio 

Kaihvav  and  tramway  materials   ( iiu  ludiiig  loco- 

mo'tives  but  not  S..-\.)   2.:;.-,o.ooo 

Saddlery  and  harness   20.',. ooo 

Sporting  goods,  toys  and  tobacconists'  wares  ....  1. 240,000 

Stationery  and  stationers'  goods  <}f  all  sorts  ....  :!,.-,s;-,,0oo 

Tires   1,, -,011, ooo 

N'ehicles  of  all  sorts,  not  motor   1,:!7 0,000 

\  chicles.  motor  of  all  sorts  ...    4.:i00,000 

W  ood  manufactures  (not  furniture)   1.17.'j,000 

South  .\frican  Government  purchases    14.770,000 

Total  average  annual  imports  177.000,000 

Froiu  United  States  of  America   1 1.OOO.OOO 

From  Canada  *   1.000,000 


Prospects  for  1917 

I  !ie  figures  of  trade  in  South  Africa  for  1916  show 
])rM<perity  all  the  way  through;  in  fact,  at  the  mo- 
ment of  writing  the  returns  show  a  better  trade  for  a 
given  period  than  the  trade  of  1913,  which  was  high- 
water  mark  for  South  Africa.  y\ll  signs  indicate  a  con- 
tinuation of  the  1916  ])rosperity  if  not  an  increase  nt 
same,  as  all  mineral  and  agricultural  productions  of 
the  country  are  in  greater  demand  at  higher  ])rices. 

Grjld  mining  is  still  working  at  high  pressure,  and 
will  continue  its  special  efforts  of  production.  New- 
areas  have  just  been  leased  to  strong  mining  corjxjra- 
tions  by  the  South  African  Government;  this  means 
immediate  developtnent  and,  in  consequence,  a  large 
demand  for  new  mining  machinery  and  supplies.  The 
diamond  rriining  is  resuming  oj^erations  on  an  c.k- 
tensive  scale,  and  the  results  of  the  1916  sales  arc  away 


lu'viiiul  all  ostiuiatcs,  with  c\ery  prospect  of  the  dc- 
iiiaiid  ciJiUimiiiig. 

TIk'  ocean  frciglrl  rales  arc  certainly  helping  to  re- 
strict imports  on  certain  lines,  ]n\t  in  a  general  way  on 
most  of  the  lines  wliich  Canada  is  in  a  position  to 
oiler  ."-^outh  Africa.  Uutc  is  sure  to  l.)e  a  demand  which 
should  mean  good  business  for  (^"anada  in  1917,  with 
her  increased  representation,  if  the  local  conditions 
go\  erning  the  production  at  C  anadian  plants  will  per- 
mit the  nianulacltn-er  to  cater  for  the  export  trade.  In 
connection  with  this  pha>e  of  the  position,  it  may  be 
a  hard  thing  to  accomplish  and  it  may  have  to  be  done 
at  some  extra  cost,  but  it  is  safe  to  say  that  the  Can- 
adian linns  who  make  a  real  effort  for  this  market  in 
1917  are  assured  of  a  permanent  trade  in  the  future. 

U.  S.   Government    Erecting  Thirty-Two 
Cities  for  Its  Armies 

PLA.WS  lia\e  been  made  and  locations  are  now 
licin;.;"  ^elected  for  the  32  towns  to  be  erected  by 
the  Cnited  States  Government  for  mobilization 
cam])s  for  the  new  army  of  1,000,000  men.  Each 
camp  will  ])c  of  snfiFicient  size  to  prcivide  for  about 
22.0(.)()  soldiers,  and  will  be  a  complete  city  in  itself.  As 
.soon  ;is  the  camp  sites  arc  cho'^en  the  surveys  will  be 
made  and  contracts  will  l)e  let.  The  construction  work 
will  be  (lone  by  coiUiMct,  under  the  siiperx'ision  of  arm}" 
( ifiicers. 

To  (lirecl  this  undertaking  Col.  1.  \V.  Littell.  of  the 
( Jnai'tcrniaslcr-(  ieneral's  Division.  Washington,  1).C'.. 
lias  liecn  ]>laced.  by  order  of  the  ."secretary  of  A\'ar,  in 
Ljeneral  charge  of  cantonment  construction.  Col.  Lit- 
tell has  already  licgun  organizing  his  forces  for  the 
work. 

Tt  is  estimated  that  ()()(),()( JO ,000  feet  of  lumber  will 
be  retpiired.  ;in(l  ;irraiigenients  are  l)i'iiig  made  to  secure 
I  his  in  all  ])arts  of  the  country,  preferably  in  the  sec- 
lion  w  here  the  camps  will  be  located.  Each  of  the  32 
e;inti  niments  contain  about  2,000  houses.  These  will 
include  cpiarters  for  the  men,  officers'  (piarters.  kitch- 
ens, mess  halls,  bathh<mses,  storehouses,  and  all  the 
various  buildings  needed  ior  housing  the  troops  and 
|)roviding'for  the  x  aried  acti\  ities  of  a  big  camp.  '.Most 
of  the  btiildings  will  be  long,  one-storey  structures, 
with  some  tw-o-storcw  lionises.  The}-  will  be'of  ]dain 
construction,  l)Ut  will  be  of  modern  type,  and  the  ]ilans 
and  sanitar\-  arrangements  will  cariw  out  the  most  ap- 
proved methods.  The}-  are  cxi)ecle(l  to  be  the  best  ar- 
ranged, cleanest,  and  most  up-to-date  barracks  }  ct 
erected. 

Each  town  w  ill  cox  er  al)out  720  acres,  a  little  over 
a  square  mile,  and  this  does  not  include  the  large  area 
recpiired  for  drill  grounds  at  each  cam]). 

The  Contractors  who  are  ti-)  do  the  construction 
work  will  organize  their  own  iorces  of  carpenters, 
laborers,  c-tc,  but  the  building  will  be  done  under  the 
direction  of  armv  officers.  .Several  officers  from  the 
tpiartermaster's  dei^artment,  govermnent  inspectors, 
1  imekee])ers,  foremen,  engineers,  ]dumbers,  etc.,  wdll  be 
stationed  at  each  camp  town,  and  Col.  Littell  has 
alreadv  begun  to  arrange  for  the  nu-n  recpiired  for  thi.s 
wi  irk. 

In  addition  to  the  32  camj)  towns,  the  quartermas- 
ter's de])arlment  will  erect  groU|)s  of  warehouses  at 
points  where  army  stores  are  to  be  concentrated.  The 
exact  number  and  location  ol  these  has  not  yet  been 
determined,  as  they  are  to  be  I'rected  to  nicel  the  needs 
of  the  arm\-  as  the\-  arise. 
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Patricia  Bay  Ferry  Slip 

Part  of  C.  N.  Ry,,  Vancouver  Island  Service 
— Further  Improvements  to  be 
Completed  this  Year 

Tl  i  l\(  )L'(ii  I  tlie  kindness  of  Mr.  L).  O.  Lewis,  dis- 
trict eni^inccr  I'or  the  Canadian  Northern  Rail- 
way at  \  u  tiiiia,  the  Cimtract  Record  ])resents 
helow  an  illn^ti'ated  docriptic m  nf  the  new 
Patricia  L'>ay  ferry  shp,  13.2  miles  from  V  ictoria,  which 
forms  the  connectinj^-  link  between  t!ie  V*ancon\er 
Island  lines  of  the  C.N.R.  system  and  the  Mainland 
terminals  at  Port  Mann  and  Vanconver.  At  the  latter 
I)oint  the  handsome  new  station  building,  freight  sheds, 
roundhouse,  and  other  structures  are  being  rushed  to 
completion,  while  work  on  the  new  terminal  buildings 
on  the  Songhees  Reserve,  Victoria,  is  also  being  pushed 
with  all  ])ossible  s])ecd.  The  end  of  the  present  year 
will  probal)ly  see  all  improvements  completed  and  the 
coast-to-coast  ser\'icc  of  the  com])any  fully  installed. 

Patricia  Bay  Ferry  Slip 

It  may  be  well  to  explain  that  the  photographs 
show  II  were  taken  some  weeks  ago,  when  the  slip  was 
nearing  C()m])letion,  ])ut  the  views  gi\e  a  very- good 
idea  of  the  general  ap|)earance  of  the  completed  struc- 
ture- 

h'igs.  .\'os.  1  and  2  show  the  i)erth  in  which  the 
transfer  ferry  will  lie  when  coupled  to  the  slip.  The 
()  in.  planking  is  spiked  on  heax  }'  wales,  attached  to  the 


Fig.  1-Patricia  Bay  Slip  for  C.  N.  Railway,  Vancouver  Island. 

piles,  the  darker  colored  i)ortion  being  creosoted  tim- 
ber— in  fact,  all  the  material  used  in  this  structure  was 
creosoted,  w  ith  the  exception  of  the  light-colored  face 
planking  of  the  fenders,  as  shown.  The  fenders  con- 
sist of  live  rows  of  piles  braced  parallel  so  that  the  piles 
act  as  spring  ])iles  in  unison.  On  top  of  these  fenders 
there  is  a  fenced  walk,  with  mooring  piles  at  short  in- 
ter\als  for  mooring  the  transfer  slip.  .\t  each  end  of 
the  wings  of  the  fenders  there  is  a  dolphin  of  thirty 
l)iles,  held  together  at  the  top  by  ^  in.  steel  cable,  but 
miattached. 

'I'liere  mav  also  be  nott-d  Ihc  uncompleted  i^anlry, 
on  which  will  l)e  placed  the  I'aising  and  lowering 
mechanism  for  the  front  end  of  the  -li|).  l-'ig.  ^  shows 
a  \icw  of  the  transfer  ^lip  proper,  which  is  so  sur- 
rounded bv  '+idewalks  th;it  the  steel  girders  ;ire  not  to 
be  ■>een. 

The  berth  iia-  bi'cn  coiisinicted  t"  iicrnnl  the  moor- 


ing of  the  308  foot  ferry,  Init  smaller  Ijarges  which  are 
now  in  use  cari  be  operated  also  in  the  same  berth. 

The  transfer  apron  is  in  three  parts,  each  36  fee:  in 
length,  and  consists  of  steel  girders,  the  shore  end  being 
hinged  on  cast  shoes,  having  a  foundation  of  creosc;ied 
piling.    The  two  middle  hinges  are  supported  by  cross 


Fig.  2— Patricia  Bay  Slip,  Vancouver  Island. 

girdei'^.  and  are  raised  and  lowered  by  screw  mechan- 
ism. The  outer  end  is  raised  and  lowered  hy  machm- 
erv  ;ind  counter-weights  situated  on  the  gantr}-.  'J'iie 
motor  i)ower  foi"  raising  and  lowering  the  apron  will 
be  elfictricity- 

This  transfer  apron,  108  feet  in  length,  can  be  raised 
and  lowered  so  as  to  accommodate  any  stages  of  tide 
ha\  ing  a  difference  of  14  ft.  6  in.,  wdiich.  as  far  as  ascer- 
tained diu-ing  the  past  three  years,  is  the  limil  of  dif- 


Fig.  3 -Transfer  Slip,  Patricia  Bay-  C.  N.  Railway. 
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fcrcncf  I>cl\\  ciii  oMrcnu'  lii^li  low  w  aler  at  I'alri 
oia  1 5 ay. 

tit>ii  at  I'oiiit    l.cxis.  Uuchci-,  and    l\rr\    aiirmi  ami 
nu'i'lumisin.  \vfi\-  (k-siiinod  hy  Mi.  A.  .\^^^^^llm.  mai 
iiK'  arclutccl.  lOnnitu. 


Handling  Stucco  To  Get 
Good  Results 

A r  a  incctinji  ot  the  Anu'rican  ( Oncretc  Insti- 
tute. Mr.  j.  H.  (  >ir  |)rc'scnU'(l  a  pai)cr  nn 
■"Artistic  ."^tuoci',"  in  w  hich  the  history  and  de- 
\ci(t|)niont  of  this  huildins.;-  material  were  out- 
lined w  itli  iiulieatii >ns  nf  the  pi  ojjer  manner  of  ap])ly- 
inj;  it.  Tlic  author  drew  attention  to  the  great  pos- 
sibilities of  stucco,  which  have,  for  many  reasons, 
been  .scarcely  recognized.  He  gives  the  results  of  his 
practical  experience  and  offers  suggestions  as  to  the 
pro|)er  methods  of  handling  stucco  with  the  greatest 
bcnetit.  The  specifications  recommended  l)y  Mr.  Orr 
fi  >llow  : — 

Preparation  of  Surface — Tlie  entire  surface  is  ex- 
amined and  all  loose  form  scale  removed  from  the 
surface,  i.e..  the  scale  is  caused  by  cement  adhering  to 
forms  from  previous  ])ours.  (When  the  form  is  not  en- 
tirely filled  in  one  day's  (Operations,  a  film  of  cement 
adheres  to  the  form  in  jolaces  and  sets  when  the  pour 
is  made.  This  film  invariably  forms  a  scale  surface 
on  the  face  of  the  concrete  when  the  forms  are  re- 
moved). The  entire  surface  is  gcnie  over  with  a  hand 
pick  or  an  axe  to  roughen  the  surface  ;  if  brick,  rake  out 
joints.  This  is  for  the  purpose  of  forming  key  for 
stucco.  The  surface  to  be  brushed  clean  and  thor- 
ou.ghl}'  staked,  ready  for  a|)i)lication  of  stucco. 

Proportions:  Straightening  Cost — The  ])ro]jortions 
of  this  coat  shall  consist  of  four  parts  of  Portland  ce- 
ment of  approved  brand  to  12  parts  of  sand  and  two 
parts  of  hydrated  lime.  The  above  material  to  be 
thoroughly  mixed  dry,  then  tempered  with  water,  to 
which  has  been  added  three  ])arts  of  concentrated 
waterproofing  j)aste  to  every  25  parts  of  water. 

Finish  Coat — The  jjroportions  of  this  coat  shall 
consist  of  five  parts  of  Portland  cement  to  12  parts  of 
sand  and  15  ])er  cent,  of  hydrated  lime.  (  If  white 
color  is  desired,  use  IMedusa  white  cement  and  local 
white  sand ).  The  above  materials  to  be  well  mixed 
dry,  then  tempered  with  water,  to  which  has  been  ad- 
ded one  ])art  of  the  waterproofing  ])aste  to  every  18 
parts  of  water. 

Application  of  Stucco:  Straightening  Coat — Care 
has  to  be  taken  that  the  surface  is  thoroughly  satur- 
ated with  water  to  insure  perfect  blend,  then  apply 
straightening  coat.  Bring  the  surface  to  a  true  and 
straight  condition,  using  a  traversing  rod.  (No  darby 
float  to  be  used  on  first  coat).  Then  scratch  the  sur- 
face with  a  wire  or  nail  scratch.  (This  gives  an  under 
cut  and  insures  good  bond). 

Application  of  Finish  Coat  for  Smooth  Surface — If 
stipple,  use  same  jjrocess,  only  stipple  before  set.  If 
rough  cast,  dash  the  finish  material  with  a  broom. 
Thoroughly  saturate  the  first  coat  surface  with  water 
until  it  presents  a  gla/.e  appearance;  when  this  gla/.e 
disaj>pears,  which  will  be  in  a  few  minutes,  a])ply  the 
finish  nn^rtar,  which  should  not  be  too  soft,  and  bring 
the  surface  to  a  true  condition  with  darln  float.  When 


the  mortar  w  ill  permit,  go  o\er  the  surface  with  hand 
lloat.  l)rin,ging  to  a  true  fmish  free  of  cat-faces  or  voids; 
the  entire  surface  to  be  gone  o\er  with  burlap  or  hand 
lloat  and  patted  to  take  out  float  marks.  No  joints  to 
be  allowed  in  the  work  where  they  can  be  seen.  The 
entire  surface  t()  present  a  uniform  appearance  in 
color  and  texture.  Mortar  should  be  applied  as  quick- 
ly as  ])ossible  and  at  all  times  protected  from  the  sun. 

Protection — Special  care  should  be  taken  to  avoid 
too  ra])id  dr3M'ng;  if  in  the  direct  rays  of  the  sun,  the 
mortar  shall  be  ])rotected  with  burlap  or  wet  canvas, 
and  when  sufficiently  resistive,  should  be  sprinkled 
with  water  for  at  least  six  days. 

Stucco  on  Metal  Lath — If  stucco  on  metal  lath, 
specify  three-coat  work  with  good  fiber  in  first  and 
second  coats,  waterproof  in  second  and  third  coats. 

Forming  Molding — Cores  for  molding  shall  be 
formed  of  concrete  by  concrete  contractor,  allowing 
about  one  inch  for  finish.  All  molding  to  be  run  and 
finished  with  hand  float  to  give  same  texture  as  rest 
of  surface  and  to  help  bind  the  surface.  When  a  con- 
dition arises  where  a  heavy  coat  of  mortar  is  neces- 
sary, a  key  for  the  mortar  shall  be  formed  by  driving 
galvanized  nails  into  the  core. 


Railway  Question  Discussed  at  Saskatchewan 
C  S.  C  H. 

An  inijiortant  meeting  of  the  Saskatchewan  Branch 
of  the  Canadian  .Society  of  Civil  Engineers  was  held 
in  Regina  on  May  21,  to  read  and  discuss  ^mpers  bear- 
ing upon  Canada's  railway  problems.  Commissioner 
L.  .\.  Thornton,  Regina,  chairman  of  the  branch,  pre- 
sided. Mr.  O.  W.  Smith  read  a  paper,  prepared  by 
Mr.  W.  F.  Tye,  on  the  railway  question.  This  paper 
has  already  received  considerable  ])ublicity.  Mr.  H.  S. 
Carpenter  ])resented  a  ])aper  on  the  same  subject  which 
liad  been  w'ritten  by  Sir  Thomas  Tait.  Mr.  de  Stein 
reviewed  the  majority  report  of  the  special  Railway 
Commission  which  held  an  enquiry  into  the  Canadian 
railway  situation  some  time  ago,  and  Mr.  E.  J.  W. 
Montgomery  read  the  minority  report  of  this  commis- 
sion. Among  jorominent  engineers  who  were  present 
and  some  of  whom  took  part  in  the  discussion,  were  A. 
I'"..  .Stevens,  general  superintendent,  C.  P.  R.,  Moose 
Jaw;  J.  H.  Chown,  C.  P.  R.  superintendent,  Regina; 
Mayor  Cowan,  Regina;  W^  P.  Warner,  chief  engineer 
of  telegraphs;  W.  H.  (ireen,  city  engineer,  Moose 
Jaw;  H.  S.  Carpenter,  Deputy  Minister  of  Highways 
for  the  province;  J.  R.  C.  McCredie,  C.  P.  R.  Engi- 
neer, Moose  Jaw;  J.  Henderson,  and  Secretary  de 
Stein. 


Record  Span  Across  St.  Lawrence 

The  Shawinigan  Water  and  Power  Company  are 
])reparing  designs  for  a  5,000  foot  clear  conductor  span 
for  the  transmission  of  electric  energy  over  the  St. 
Lawrence  River  at  Three  Rivers,  Que.,  which  will 
sup])lement  the  submarine  cable  transmission  line  al- 
ready installed.  The  two  steel  towers  on  which  the 
line  will  rest  at  the  extreme  ends  of  this  long  span 
will  have  a  concrete  base,  set  some  little  distance  from 
the  bank  of  the  river.  These  towers  will  be  350  feet 
high  so  as  to  ])rovide  a  clearance  of  160  feet  in  the 
centre  of  the  span.  The  three  conductors  will  he  placed 
approximately  50  feet  apart.  The  transmission  line  will 
not  be  anchored  to  the  towers  themselves  but  merely 
sup])orted  by  the  towers  and  anchored  to  concrete 
blocks  located  some  distance  to  the  rear  of  the  towers. 
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Concrete  Poles  by  the  Centrifugal  Method 

An  Adaptation  of  a  European  Process  of  Manufacturing 
Poles  —  Partly  Filled  Mold  of  Concrete  Whirled  in  Lathe 


OW'INC;  to  tile  increasing-  difficulty  of  obtaining 
timber  poles,  concrete  poles  of  proper  construc- 
tion are  being  regarded  as  affording  a  practical 
solution  of  the  problem.  The  soHd  \ariety  of 
concrete  pole  has  many  disadvantages — excessive 
weight,  liability  to  breakage  and  difficulty  of  trans- 
portation. The  hollow  type  as  ordinarily  constructed 
with  a  colla])sible  core  has  soU  ed  the  weight  problem, 
but  such  ])oles  are  difficult  and  eo>tl_\  to  manufacture 
and  are  (|uite  unreliable  in  shearing  value  from  the 
ground  line  to  the  butt.  In  I'Tirope,  a  centrifugal  pro- 
cess for  the  manufacture  of  hollow  ])oles  has  been  in 
use  for  some  time.  In  effect  tlie  method  involves  the 
wdiirling  of  a  parti}'  fdled  mold  of  concrete  about  its 
longitudinal  axis  in  a  giant  lathe  until  the  concrete  has 
been  forced  into  a  hollow  cylinder.  This  method  has 
recently  been  adoi)ted  on  this  continent  and  poles  are 
now  being  produced  commerciall} .  A  detailed  des- 
cription of  the  process  employed  in  the  manufacture 
of  poles  by  the  centrifugal  method  was  given  by  W.  H. 
Lienesch.  chief  engineer  *of  the  Universal  Concrete 
Products  Company,  at  a  meeting'  of  the  Association  of 
Railwa}'  Telegraph  .Superinten.dents  at  Chicago.  The 
following  covers  some  of  the  features  of  the  design 
and  manufacture  : — 

A  sim])le  and  i)ractical  machine  has  recently  been 
perfected  which  employs  the  powerful  principle  of  cen- 
trifugal force  and  produces  a  round,  hollow  concrete 
shaft  which  is  believed  to  possess  all  of  the  desirable 
c|ualities  recpiired  by  ])ole  line  engineers. 

The  Process  of  Manufacture 
T.he  operation  of  the  centrifugal  process  is  brieffy 
described  as  follows : 

The  lower  half  of  a  circular  metal  form  is  ])laced 
on  rollers  set  in  line  with  a  special  machine,  wdiich  is 
constructed  sf)  as  to  revolve  the  form  in  a  horizontal 
position.  This  half  form  is  filled  with  wet  concrete 
material,  a  fabricated  cage  of  reinforcing  steel  is  laid 
into  the  concrete,  the  ui)per  half  of  form  is  placed  in 
])osition  and  the  entire  form,  concrete  and  steel,  is 
rolled  into  the  machine.  S]:)ecial  claiups  in  the  machine 
are  used  for  the  ])ur|)ose  of  holding  the  halves  of  the 
form  together.  .After  the  form  is  securely  clamped  in 
place,  the  machine  form,  concrete  and  steel,  is  re- 
volved for  a  period  of  several  minutes  at  a  high  rate 
of  speed.  During  this  action  the  centrifugal  force 
which  is  developed  from  such  si)eed  causes  the  con- 
crete to  be  comi)ressed  against  the  inside  of  the  form 
with  a  })ressure  varying  from  75  to  300  pounds  ])er 
s(|uare  inch,  producing  a  dense  concrete  structure  hav- 
ing a  smooth  hole  through  the  centre  and  walls  ta|)er- 
ing  in  thickness  frcmi  end  to  end. 

During  the  mechanical  action  of  this  process,  all  air 
bubbles  and  other  voids  arc  entirely  eliminated  from 
the  plastic  mass  of  concrete,  and  owing  to  the  dif- 
ference in  si)ecific  gravity  between  water  and  the 
aggregate,  the  water  is  caused  to  flow  toward  the 
centre  and  is  iinall_\-  expelled  from  the  pole  by  ])our- 
ing  out  of  the  large  end  through  its  own  gravity.  The 
immediate  elimination  of  a  great  pi'rcentage  of  its 
moisture,  causes  the  i)lastic  material  to  set        into  a 


hrm  body  which  bears  considerable  rough  handling 
before  the  initial  set  has  occurred  in  the  cement. 

fmmediately  after  the  pole  is  turned  it  is  removed, 
in  the  form,  from  the  machine  and  allowed  to  set  for 
a  period  of  12  hours,  after  which  the  upper  half  of 
form  is  removed  and  the  tinished  ])ole  is  rilled  out  of 
lower  half  into  a  bed  of  fine  sand.  The  pole  is  then 
allowed  to  harden  for  96  hours,  at  which  time  it  is 
removed  to  a  storage  yard  and  is  ready  for  shipment 
after  being  cured  under  water  for  a  period  of  ten  days. 

The  Reinforcement 

The  forms  and  steel  cages  of  reinforcement  used  in 
connection  with  the  centrifugal  ])rocess  are  so  con- 
structed that  the  steel  is  positively  retained  in  its  fig- 
ured position,  being  in  the  centre  of  the  concrete  wall 
at  the  pole  top  and  having  one-half  inch  of  exterior 
concrete  protection  along  the  entire  pole  length.  The 
steel  cages  are  woven  in  a  special  Uxnn  which  accur- 
ately spaces  the  longitudinal  bars  about  the  perimeter 
of  the  cage,  and  winds  them  with  an  exterior  spiral  of 
steel  wire  having  a  varying  pitch  which  is  closest  at 
the  base  of  the  cage.  The  use  of  nmnerous  small  units 
of  steel,  some  of  which  are  stop])ed  off  at  various 
] joints  along  the  length  of  the  pole,  ])ermits  the  grad- 
uation of  sectional  area  from  a  minimum  at  the  top 
to  a  maximum  at  the  ground  line.  The  combined 
action  of  the  exterior  spirals  together  with  the  vary- 
ing thickness  of  the  concrete  inside  of  cages,  prevents 
the  bars  from  buckling  in  any  direction,  so  that  the 
full  compression  value  of  the  steel  is  developed  along 
the  entire  length  of  the  bars  giving  the  pole  a  varying 
strength,  being  greatest  at  the  ground  line.  This  pole 
l)ossesses  the  required  strength  right  where  it  is  need- 
ed and  eliminates  the  waste  of  materials  where  such 
strength  is  liot  required. 

Pole  Will  Stand  Heavy  Loads 

The  use  of  high-carbon  steel  longitudinal  bars,  hav- 
ing an  elastic  limit  of  at  least  55,000  pounds  per  sipiare 
inch,  and  bright  steel  exterior  spiral  wire  with  a  ten- 
sile strength  of  85,000  pounds,  combined  with  \er\' 
dense  concrete,  axeraging  about  3,000  |)ounds  per 
square  inch,  produces  a  concrete  pole,  through  the 
centrifugal  ])rocess,  which  can  be  designed  to  with- 
stand very  excessi\  e  working  loads.  The  weight  of  a 
])roperly  designed  round,  hollow  horizontal  pole  is  50 
])er  cent,  less  than  that  of  an_\-  solid  concrete  ])ole  of 
ecjual  strength,  and  only  two  and  a  half  times  that  of 
the  best  cedar  i)oles.  which  have  only  one-half  the 
strength  of  the  concrete  i)ole. 

Shear  in  Hollow  Poles 

The  results  of  many  tests  show  that  hollnu  con- 
crete pedes  usuall\-  fail  in  '"shear"  frdui  the  ground 
line  to  the  butt.  This  shearing  action  which  occurs 
on  both  sides  ol  the  pole  along  longitudinal  lines,  coin- 
ciding with  the  ])lane  of  the  neutral  axis.  e;in  be  o\  er 
come  through  the  i)ro\  isiou  ot  horizontal  reinforcement 
against  vertical  shear.  The  c;iges  of  reinforcement  in 
a    i)ropcrI\'   designed   concrete   jxde   should   be  fabri- 
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v.  ;itc«l  w  ill)  iimiK'rou.s  siiuill  li  iii^inuliiial  luiils  i.'\  riih 
>|>avc«l  ;il>(>ut  till'  pi-rinu'tcr  nl  llu'  pnK-  wall  so  as  In 
l>ro\idc  a  uniuinii  thickiioss  nl"  exterior  idiurcU'  i)ro 
lection "  over  the  l)ars.  'IMiis  tliickncss  of  coiiorelc 
sliouhl  never  ho  less  than  one-half  iiu-li  and  is  iisuall}' 
tii^ured  at  one  ami  one-half  limes  the  greatest  bar 
iliaineter.  Ilijili  tension  exterior  spiral  wimliui;  is  an 
essential  faetor  in  the  streii,i;th  of  e<nunte  poK-  reiii- 
loreeinent.  Sneli  spirals  present  o\it\\.inl  Wneklin^  of 
hars  oil  the  eomin;}.'ssioiKsi(le  of  liie  pole.  The  ihiek 
ness  of  eoiiert'tc  walls  inside  of  lonj^itmliiial  bars 
>lionld  he  so  dcsiijned  as  to  resist  the  inwanl  huekliuu; 
of  hars  in  compression.  The  ulliinale  slreus.;lli  of  hol- 
I  'W  concrete  poles  which  are  (lesii;necl  so  as  to  pro- 
perly resist  shearinj;-  and  coni])ression  stresses  is  de- 
termined entirely  by  the  ela>lic  limit  of  the  lom;ilu(l- 
iiiai  hars  actiiiij  in  tension.  \\  iili  this  ])oint  in  mind, 
it  can  hv  clearly  nmlerstood  that  conerele  ])oles  w  hich 
are  siilijected  to  their  fii^ured  idtimate  loads,  will  de- 
Mect  to  a  point  oi  ])ermaneiu  deformation,  ;iml  remain 
lirni  in  their  distorted  position  withont  failins>'  entirely 
ami  precipitatinsi'  the  wires  to  the  ^rounck  Consider- 
iiiji'  the  inipi)rtance  of  iminterrniiled  ser\  ice,  this  char- 
acteristic in  concrete  poles  i-  of  extreme  \alne  to  all 
public  service  companies. 

\'ery  interestint;-  facts  are  bi-oni^ht  out  in  connec- 
tion with  the  calcnlation  of  stresses  whiili  occur  in 
round  hollow  concrete  poles.  I'leini;  distributed  in  a 
circular  position  onl\  two  of  tlie  loni:.;itndmal  bars  ean 
1)C  stressed  to  their  full  \alue.  These  bars  are  on 
opposite  sides  of  the  pole  in  the  same  ]ilane  as  the  load 


Ime,  and  bein,^  farthest  away  from  the  neutral  axis, 
the  percentai;e  of  stress  wliicli  is  <le\eloped  in  the 
balanct'  ol  the  bars  is  .^'radnall}-  decreased  until  a 
point  of  zero  is  reached  in  two  bars  which  are  in  the 
plane  ol  the  neutral  axis.  .\  hollow  round  concrete 
pole  is  ecpially  stroui;-  with  the  load  taken  in  any  direc- 
tion. 

Pole  Design 

The  m.iximuni  muid)er  of  longitudinal  reinforcing 
bai's  w  hich  can  be  eeononn'cally  used  in  the  construc- 
tion ol  hollow  poles  is  ,^"o\ei-ned  ])y  sexeral  factors. 
The  ratio  between  the  are;i  ol  steel  and  tlie  ,^ross  area 
of  the  ])ole  may  \  ar_\'  between  ,i  and  5  per  cent.  The 
nund)er  of  b.ars  is  .i;overned  by  the  diameter  of  the  steel 
circle.  A  minimum  distance  cfjual  to  three  bar  diam- 
eters nnisl  be  proxided  between  tlie  bar  centers  when 
meastired  on  tlie  perimeter  of  the  steel  circle.  The  pole 
diametei-  will  necessaril}'  \-ar}-  with  the  load.  In  de- 
terminiuL^'  proper  ]>()le  diameters,  excessive  pole  de- 
flections must  also  be  considered.  The  design  of  cen- 
trilnL;al  ]iole<  has  been  made  with  reference  to  three 
classes  n|  lo.-ubng.  Assuming  wire  spans  of  100  feet, 
with  20  per  cent,  nf  the  total  pole  length  in  the  ground. 
Class  .\  w  ill  w  ithstand  a  horizontal  pull  of  4,500  pounds 
ai)plie(l  at  a  point  5  feet  from  to[)  :  Class  B,  2,650 
pounds,  ,1  feet  fi-om  to]),  and  Class  C",  1,500  j)ounds.  Ij4 
leet  from  top.  ,\  standard  taper  ecpial  to  one-(|uarter 
inch  ])er  foot  of  pole-  length  has  been  a(W~>])te(L  The 
top  (hameters  are  5'V|  inches  for  Class  C;  7  inches  for 
Cl.'iss  r>,  and  S'^  inches  for  (  Lass  A.  The  diameter 
of  butts,  of  coin-se,  \  aries  with  the  pole  length. 


Chlorine  Made  by  Montreal  Water  and 
Power  Company  at  Considerable  Saving 


Till-',  ICngineering  .\ews-Record  re«-i)orts  the  de- 
scription of  Montreal's  chlorine  manulactui'ing 
plant,  given  by  l-'.  II.  Pitcher,  chief  engineer, 
and  J.  O.  Meadow,  superintendent  of  the  Mont- 
real Water  and  Power  Company.  The  following  items, 
taken  fr<mi  the  description,  are  of  interoi  to  large 
municipalities  using  chlorine  for  pnrilication  purposes, 
as  the  figures  indicate  a  very  considerable  saving  in 
cost  of  material : 

'J"he  sterilization  of  public  water  supplies  with 
chlorine  or  chlorine  coinponnds  is  now  standard  prac- 
tice, and  this  method  is  well  miderstood  ;  but  the  ])ro- 
ditction  of  electrolytic  chlorine  and  the  direct  ajjplica- 
tton  of  the  gas  so  produced  to  the  water  to  be  purified 
is  of  rather  recent  date.  and.  except  in  a  general  way, 
is  but  little  understood  by  the  waterworks  fraternity. 

The  electrolytic-cell  installation  of  the  Montreal 
Water  and  Power  Company  has  been  in  service  since 
only  the  first  part  of  1917,  hut  during  that  time  many 
interesting  data  have  been  secured. 

The  chlorine-cell  installaticm  includes  a  salt-storage 
bin  having  a  caj)acity  of  40  tons  of  salt,  the  brine  satur- 
ating and  purifying  equipment,  two  15  h.p.  motor  gen- 
erator sets,  four  chlorine  cells,  and  the  silver  ejectors 
and  distributing  lines  for  applying  the  chlorine  water 
to  the  water  to  be  treated. 

The  brine  saturating  purifying  e(jnii)ment  consists 
if  three  vertical  galvanized  iron  saturators.  27  in-  m 
diameter  by         ft.  in  height,  provided  with  a  >pray 
-v-teni  at  the  bottom  and  an  Outlet  6  in.  from  the  top 


and  Iwii  concrete  reaction  tank's  haxing  a  cai)acit\'  ol 
S2  cid)ic  feet  each.  These  t'anks  arc  built  with  skiping 
liotlonis,  and  ha\ e  a  pipe  grid  lor  air  agitation.  Two 
sand  lilters  are  pro\  i(]ed  for  liltering  the  purified  brine, 
which  ])asses  irom  the  fillers  to  the  two  concrete  stor- 
age tanks,  ]ia\  ing  a  capacity  of  276  cubic  feet  each. 

The  distributing  lines  for  a])])l\ing  the  chlorine 
water  to  the  water  to  be  treated  are  1  in.  chemical  hose 
lines,  ddie  chlorine  gas  is  ejected  intt)  the  water  b\- 
means  ol  a  sil\e|-  ejector,  which  maintains  a  4  in. 
\acuuni  on  the  chlorine  cells  and  lakes  the  .gas  fre)m 
the  chlorine  main  through  the  ejector  to  the  distribut- 
ing lines. 

Allen-Moore  Chlorine  Cell 

The  electrolytic  cell  is  of  the  .Mlen-Moore  tvpe.  It 
is  a  standard  600  amp.  cell,  and  is  7  ft.  long  by  20/8  hi. 
wide.  Each  cell  is  ijrovided  with  Aeheson  graphite 
anode  plates  and  ])ure  wrought-iron  i)erforated  cathode 
])lates.  TJie  Allen-Moore  cell  is  of  the  unsubmerged 
diaphragm  type  and  uses  asbestos  paper  for  tlie  dia- 
phragm material.  Unlike  se\eral  other  types  of  clec- 
trolvtic  chlorine  cells,  the  cell  box  of  the  Allen-Moore 
cell  is  made  of  concrete,  properly  protected  ;it  the  sur- 
face to  withstand  the  chemicals. 

The  cells  are  connected  in  series,  and  are  provided 
with  short-circuit  switches  or  cutouts.  '14ie  voltage 
carried  on  each  cell  is  approximatelv  3-.i  \-olts.  and  each 
cell  is  ca|)able  ol  producing  32  pounds  of  chlorine  jier 
24  111  lurs. 

In  preparing  the  brine  solution  a  small  quanlitv  of 
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water  uiiikT  pressure  is  allow  ed  tn  llnw  in  al  llic  hdl-  amp.  and  1  o  volts,    'i'lie  electr.  il  vIk'  ccll^  rciiiiirc  \  ery 

luiii  uf  the  saturators,  the  satui-atur-  hcin.u  iliar-cil  little  alleiilinii,  and  uj)  to  date  lia\e  ,L;i\en  excellent 

with  salt.    .\  saturated  solution  <>\  -alt  i^  delnered  to  satisfaction. 

the  twii  Concrete  reaction  t  inl.-,     \  -nl'ticient  (piantity  The  caustic  li(pior  from  the  cell>  contains  about  1-' 

of  soda  ash  is  added  to  the  hruie  ni  tjie  reaction  tanks  pi^-y  cent,  of  sodiiun  chloride  and  ahimt  ID  per  cenl.  of 

to  combine   with   the  calcium  and   maL;nc-iinu    salt^  .\a()ll.    Xo  reco\-er\-  of  the  >alt  and  can -t  ic  i  -  at  I  eni]  a - 

present  in  the  brine,  and  the  contents  df  the  tanks  are  eel,  because  tlte  amounts  of  these-  twn  clu'uucals  pro- 

at^itated  for  oncdialf  honr  to  insure  complete  nuxini;  ol  (hiced  ai-e-so  relati\  el\  small  thai  {hew  reco\  ei-\  wonid 

the  soda-ash  S(  dnt  ion  with  the  brine  and  also  to  hasten  ,,1  it  be  eci  iiioiuical.    h"or  lar-e  insi  aHaii,  ms  the  recovery 

the  reaction.    The  solution  is  then  allowed  to  remain  ,,|'  the  salt  and  caustic  is  a  re^nlar  featm\  ^f  ihc  i)ro- 

in  a  cpiiescent  state  for  .me  hour  to  albiw  the  precii)i-  ce.>s,  the  salt  recovered  beiiu;-  used  over  a,L;ain  and  the 

tate  formed  to  settle,  w  luai   the  ^olntinn    i<    liltered  caustic  bein.y-  concentrated  and  sold  as  licpiid  caustic. 
tlironL;li  the  sand  filter--  into  the  pui-ified~bi-ine  -lurai^e 

tank.s!    A  sample  -1  ihc  pnritied  bruu-       iPrated  for  Reasons  for  Adoption 

i-esidual  alkalinU)  ,  w  lin  h  determines  the  amonnt   of  'Id'e  chlorine-cell  installation  wa>  adopted  because 

Indrochl.  u  ic  acnl  uccc-^-ai  \  td  neulrali/e  the  alkaliiuly  of  the  -aMU^;  effected  ovei"  the  pre-enl  hi,i;h  pi'ice  of 

and  lea\  e  a  re>idnal  acidit\  of  aboiit  0.01  per  cent.     It  chloride  <  >\  lime  and  because  of  inal)iht\  to  secure  this 

is  necessary  to  ha\e  the  electrolyte  sli;.;htly  acid  to  pre-  chenucal  with  any  de,i;ree  of  certainty;  also,  because 

vent  the  formation  of  h \  p.  .chb  irite-  within  the  cell  and  common  -alt  i->  \cry  nuich  belter  to  handle  aro;ind  a 

the  sub-cipicnl  lo.ss  of  cell  elhciencN  .  w  aler-pnrilication  plant  and  its  use  in  the  chlorine  cell- 
does  not  cau-e  the  i;'eneral  dcteTii  iralion    abiint  the 

Cost  of  Chlorine  Production  ^^.^,,.1.^         j,^,.            ,.iii,,,i,|e  .,\  Inne  doe-.    (  )verdos- 

The  annual  co^t  of  i)rodnctiou  is  estimated  as  fol-  as^'e  with  chk -l  ine  does  not  cause  the  tronble  ihal  chldr- 

l"\vs;  iele  of  lime  o\er(losai;"e  does,  because  oil.  u  s  and  la-tt-N 

Salt  at  v$8  per  ton                                                  ."t^   3CKJ  are  not  present  to  the  same  de.-ree. 

Power  at  $30  ])er  hi  >rxr  pi  iw  ei-    .  4M 

I  ntere--l  at  O  |n'|-  cen,;    .  m  ,--.( II  H)  ](){) 

Depriciati  n  at  \~?  percent                             75U  Pile-Driving  Under  Unusual  Conditions 

Labor  and  -nperinlendence                                         ."^00  r,  n    ■,         ii     ■         i              r          ,•    i     i  < 

'  In  the  recently  issued  proceedim^-  m|  tin-  la:-l  cim- 

\ention  of  the  American  I\a-il  w  a  \   I'.iid-eand  Ibnldim; 

.  .Association    the    followiu"-    example    of    ijile-dia  \  i  lU' 

I  hree  chl.irme  cell>  lurmsh  ihe  recpus,  e  amount  ,n  „,,th,,ds  to  meet  unusual  conditions  is  recorded: 

chlorme  lorstcnh/at,on._v:el.hn^  JO  ponn.ls  ol  chlorine  ( Canadian   Xi-rthern  Rail- 

,L;as  per  24  hours,  or  o2„s,M l_p,  muds  per  year,  makm-  the  ^^^^^^  mu,ske-s  are  enconntered,  the  .;ra<le  line  ,,f 

cost  ol  chloruie  prnduced  /  .Oc  per  pound.  ^j,^  railway  bein-  but  a  few  feet  above  tiie  surface  of 

Comparison  With  Hypochlorite  Cost  'll^-  muske.i;-.     files  longer  than  the  driver  leads  are 

•ri              1       f    r    o.riiiv.o ,,  i,r, .vi,,iw  1,,  111,,  in  otten  recpured  in  these  i)laces.    Sometimes  the  piles 

I  lu-  annual  cost  ol  stei  iliz.uion  pi  e  \  ions  to  1  lie  in-  .     •                          '  i 

,,    ■        r         ,  ,    .■         n                 r  .11  are  raised  and  (lrop]:)e(l  x  erticalh',  outside  of  the  cads. 

s  allalioii  ol  the  chlorine  cells  was  as  lollovvs .  '        ,i-  •     ^          ,     ,  ■       ■      ,     ■  , 

,  .,  ,              ,•        <->--,    ,.,,.,,,,1.                          in;  se\-eral  limes,  until  sutticient  i)enetTation  is  obtamec 

C  idrii  e  ol  hme  at  o./.^c  per  pounds   .               n        f               i      <\     i                  \,  o 

,  ^    ^      .^^^^      '                                          J -()  to  allow  them  to  ,140  under  the  hammer.     Al  other 

iiteiot  ,11    I  i)ci^cen  .   times  sufficient  ])eiietration  cannot  be  ol)tained  in  the 

)epreciati.  m  al  ."^  per  cent   i-o  manner,  and  it  is  then  ueccs.sary  to  lash  a  taper- 
Labor  and  supennteudence   ^UO  ^^^^         ^^.^^^^           ^.^^^^^  ^^^^^ 

<$AQQri  hammer  are  ap]died  to  this  timber  until  the  pile  will  go 

'                                    '  '  r  ',■ ■  ■  '  '       'jnri  under  the  hammer  and  regular  driving  can  proceed.  A 

As  the  amount  ol  chloride  ol  lime  recpured  was  300  ^^^^^^  ^^^^^             ^^^^^          ^^^^^         ^-^^^  encountered, 

pounds  per  day,  or  100  pounds  o]  available  chlorine,  .^j^;^      ^,      ^^^^^^^^                                 ^^j,^  j-^.^^^ 

the  cost  i)er  i)ound  wa^  lo.4c.  or  .1.8c  per  pound  more  ,^,,ttom,  even  though  splicing  of  piles  mav  be  resorted 

than  chlorine  produced  by  the  electrolytic  eel  s.  ^..^^^^  timbers  are  Ixdled  on,  giving  a  hori- 

W  ith  normal  market  conditions  the  annual^co.st  ol  ,-,.„ss-.section  of  the  pile  resembling  a' Maltese 

the  two  forms  of  treatment  would  be  approximately  enlarges  the  surface  of  the  i)iie  in  contact 

the.  same,  if  one  did  not  consider  the  general  deprecia-  ^^.■^■^^                .^^^j  j^^^^           satisfactory  resulls  when 

lion  thai  chloride  of  lime  causes  about  a  vvater-i)iinli-  ^^^^^j  ^^.m^  discretion. 

cation  plant-   

Operation  of  Chlorine  Cells  i-v       1      •   w  \/f 

,                    1.  .     ,        I   .    1    <  Developing  Copper  Mines 

.\n  electrolytic  chloruie  cell  lunctious  al  Us  bes1  ,      ,                   .  . 

w  hen  under  a  constant  current  load,  and  for  this  reason  The  'I'idewaler  (■op])er  Com])any.  a  subsidiary  of 

it  is  good  practice  not  to  var}'  the  load,  or.  if  varied,  to  the  famous  Ciuggenheim  Corporation,  is  de\e!oi)iiig  its 

brill''"  about  a  change  gradually.     X'ariatioiis  in  load  extremely  promising  cojjper  workings  at  Sydney  In- 

cause  a  considerable  deterioration  of  the  diaphragms,  let,  on  the  West  Coast  of  Vancouyer  Island.    To  this 

with  a  consecpient  loss  in  cell  eriicieiicy.      b'or    this  end  an  order  aggregating  fifteen  carloads  of  mach- 

reason  automatic  control  of  the  chlorine  production  inery  was  placed  some  mouths  ago  with  tlu'   H.  C. 

from  ail  electrolytic  ccdl  is  not  practical;  and  foi-  the  l'"(piipinent   Conii)any,   l.imited,  Vancouver,  and  de- 

IrcatnuMit  of  a  large  \(dnine  of  water,  williont  appreci-  li\  cry  is  now  being  made.    ,\  considerable  i)ortiou  of 

able  yariation>  in  \olume,  automatic  control  is  not  re-  the  order  has  already  gone  forward  and  every  steamer 

quired,  for  the  dosage  can  be  regulated  for  tlie  maxi-  seryiiig  ^Vest  Coast  points  carries  other  consignments, 

mum   retpiirements  withoiU   causing  tastes  or  odors  which  are  eagerly  looked  for  by  Superintendent  Sil- 

dnriii"  the  minimum -consnmi)lion  l)eriods.    The  three  xcnnaii.     W  hen    the   mine   becomes  a    ))roducer  the 

cells  napiired   lo  supph    ihe  chlorine    coiisnnu'd    for  ore  will  be  shipped  to  the  new  smelter  at  T,ad_\-smith. 

-terilizatiou  are  operated  with  a  current  load  of  500  on  the  east  coast. 
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Proportioning  Concrete  by  Specifying  Con- 
stant Percentage  of  Cement 

  By  H.  C.  Johnson*  


A I  (  I'AklSl  ).\  i.>  hvw  made  oi  llic  usual  1  :2  :4 
iiK'lliocl  of  i)r(>|)()rtii)nini^'  cdikmcu'  witli  imc  in 
\\liicl>.  no  matter  w'.iat  the  ay^rciiatos  ma\'  be. 
tlu-  (.|iianlity  of  oeincut  in  llic  llnislu'd  material 
remains  tlii.'  sanu-  f()r  an\  L;i\en  xnlnme. 

The  i>ercentaiie  of  <lr\  cenienl.  hy  \oliime.  eon- 
tained  in  llie  extremes  of  1  :i  :4  concrete  w  ill  x  ai'v  all 
the  way  from  IS  per  cent,  t.i  as  liii^li  as  24  ])er  eeni. 

riie  proposed  niethod  en>iires  a  constant  i)ercent- 
aj^e  of  cement  in  tlie  neii^liliorlioi  k1  nf  20-21  i)er  ceni., 
and  a  specilieali"ii  lia^ed  nn  the  method  would  do  ai 
least  two  thinys : 

(a)  Demand  that  exactly  the  same  (|uantity  of 
cement  shoidd  enter  a  structtue.  whether  it  be  built 
with  t;Tavel  as  the  ai^i^rei^ate.  or  with  broken  stone  as 
the  as^iirej^ate.  (Such  would  not  be  the  case  wdien  it  is 
specified  that  1  :2  :4  must  be  the  proportions.) 

(h)  (live  a  coiuractoi-  (.r  an\  other  i)crson  the  co;- 
rect  vohime.  and  tiiercfore  the  correct  weii^ht.  of 
cement  tlial  the  \  iilunie  of  the  concreie  in  the  structure 
will  demand. 

.\nuther  i)art  <>{  the  mellnKl  i-^  that  some  lar^e  ap;- 
j^rei^ates  are  given  less  sand  than  others:  therefore,  the 
ratio  of  sand  to  large  aggregate  is  not  in  the  nioportiou 
of  2  to  4,  but  depends  on  the  "workability"  and  w  eight 
per  cubic  foot  of  the  concrete.  It  demands  t'.iat  actual 
tests  to  determine  the  i)ro])ortions  shall  be  made  of 
those  materials  which  it  is  intended  shall  go  into  the 
job.  and  therefore  prevents  an  excess  of  fine  stutT  bein^ 
used  ,as  would  otherwise  be  the  case. 

The  tests  show  that  the  weight  ])er  cubic  foot  is  in- 
creased from  two  pounds  to  three  pounds,  wiiile  in  one 
or  two  cases  the  addition  in  strength  is  as  great  as  500 
pounds  per  square  inch  at  28  days.  In  other  cases 
thpre  is  an  addition  in  strength,  e\  en  when  less  cement 
is  used. 

Details  of  Method  and  Tests 
It  is  well  known  that  gra\el  and  some  other  con- 
cretes, when  mixed  1:2:4  are  not  as  strong  as  hand- 
broken  stone  concretes;  also  that  the  larger  tlie  aggi  e- 
gate,  other  things  being  equal,  the  stronger  the  coii- 
crete. 

<al  1:2:4  gravel  concretes  ai:e,  on  the  average, 
about  12-1. T  per  cent,  weaker  than  stone  concretes. 
They  contain  also,  on  the  average.  10-15  per  cent,  less 
cement. 

(b)  Three-quarter    inch    aggregate    concrete  is 
stronger  than  j4  i'l-  aggregate  concrete,  while  1'4  m. 
aggregate  concrete  is  stronger  than  either.    The  j4 
aggregate  has  500  per  cent,  greater  surface  for  its  vol- 
ume than  the       in.  aggregate. 

For  the  present  we  will  leave  out  the  question  o1 
strength  and  consider  only  the  amount,  or,  better  still, 
the  volume  percentage,  of  cement  in  various  1  :2  :4  con- 
cretes. After  all.  the  cement  is  the  onlv  thing  that 
"cements,"  and  the  more  of  it,  all  other  things  being 
equal,  the  stronger  the  concrete. 

Before  going  further.  I  >hall  as-unie  that  \  ou  will 
admit  the  truth  of  the  folK^w  ing  fact^  : 

(a)  Sand,  stone,  and  gravel  are  inert  inateriaN. 
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with  absolutely  no  cementing  power,  and  are  only  used 
to  dilute  neat  cement,  because  neat  cement  would  be 
too  expeiisix  e  to  use  alone.  (  This  is  quite  apart  from 
the  (|uesli()n  of  using  neat  cement  alone,  since  no  one 
would  use  neat  cement  so.) 

(b)  Aggregates  possess  \dids,  or  air  spaces,  rang- 
ing from  2?  ])er  cent,  to  50  per  cent,  of  the  gross  vol- 
ume they  occui)y. 

(c)  It  is  incorrect  to  speak  of  a  1  :2  :4  mix  as  a  1  :D 
mix,  since  it  may  com  ey^  the  impression  that  6  parts  of 
sandy  gra\el  with  1  of  cement  is  the  same  as  4  parts 
stone  and  2  i)arts  sand  with  1  of  cement. 

It  is  \  erv  necessary  to  state  that  all  measurements 
were  made  b\-  loose  xolume  (in  the  proportion  4  large 
aggi-e.i;ate,  2  small  aggregate,  to  1  cement),  just  as 
would  ])e  made  on  tlie  job. 

1'iie  experiments  illustrate  the  following  facts: 

(a)  Some  1  :2  ;4  concretes  contain  more  cement  than 
other  1  :2  :4  concretes,  often  as  much  as  29  per  cent. 

(b)  .Stone  concretes  <in  the  a\erage  contain  10  i)er 
cent,  more  cement  than  gra\el  concretes.  It  is,  there- 
fore, not  fair  to  expect  grax  el  concretes  to  be  as  strong 
as  >t(  )ne  C(  )ncretes. 

(c)  The  ])ercentage  of  \'oids  in  gravel  being  smaller 
than  in  stone,  less  sand  should  l)e  used — IJ/2  parts  of 
sand  (on  the  a\'erage)  to  4  ])arts  of  gravel  will  produce 
a  concrete  worked  as  easily  as,  if  not  more  easily  than. 
2  sand  to  4  stone. 

(d)  (Iraxels  passed  through  and  retained  on  screens 
as  used  for  stone  always  ha\'e  less  \  oids  ;  the  popular 
idea  is  that  they  would  be  the  same.  It  can  be  ad- 
mitted that  if  stone  could  be  "hand  placed"  into  a  re- 
ceptacle, a  \  ery  small  percentage  of  Noicls  would  result. 
This  indicates  that  stone  concretes,  unless  they  had 
considerable  sand  (2  to  4),  would  not  be  so  reliable  as 
gra\  el  in  the  matter  of  density- 

(e)  (Iraxel  concretes  mixed  1:2:4  are  three  pounds 
|)er  cubic  foot  lighter  than  stone  concretes.  Prciper 
proportioning  will  easily  make  up  this  three  pounds  in 
s])ite  of  the  fact  that  the  si)ecihc  gra\ity  of  gravel  is 
onl\-  2.?\,       against  2.70  for  stone. 

1  lia\e  used  t!ie  terms  large  aggregate  and  small 
aggregate  on  purpose  to  draw  attention  to  the  fact  thai 
sand  is  only  finer  gravel,  or  granite  or  (piartz,  is  an 
inert  material  just  the  same  as  the  larger  materials, 
and  has  to  be  "cemented"  by  the  cement,  just  as  the 
larger  particles.  It  is  no  use  talking  of  mortar  filling 
tlie  \  ()ids,  or  anything  of  that  sort.  Mortar  is  used  by 
bricklayers  and  masons  to  bed  two  plane  surfaces  to- 
gether; concretors  use  inert  aggregate  and  cement  with 
wdiich  to  bind  it  together;  but  the  outstanding  fact  is 
that  the  smaller  the  aggregate  (all  other  things  being- 
equal  )  the  weaker  the  concrete  There  is  no  need  to 
(|uote  authorities;  they  are  many,  and  have  established 
the  fact-  In  view  of  this  last,  the  less  fine  aggregate 
(^aiid),  i)roviding  a  thoroughly  workable  C(^iicrete  Is 
pr(  idiiced,  the  better. 

.Statements  lia\  e  bei'U  made  and  tests  de\ iscil  to 
pn  w  e  that  : 

(a)  Reducing  the  percentage  of  \oids  to  the  al)so- 
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Into  ininimuiii  i)i)S>il)lc,  and  filling  tliese  with  cement, 
produces  the  stront^est  concrete. 

(1))  Any  cement  beyond  that  necessary  to  I'lll  tliese 
\oids  is  waste,  and  docs  not  increase  the  stren^tli. 

(c)  Just  as  a  cari)enter  uses  the  minimum  of  glue 
in  making'  a  joint,  so  one  should  use  a  minimum  nt 
cement  in  making  concrete. 

It  may  be  admitted  that,  all  other  tiungs  l)euig 
equal,  the  more  cement  the  stronger  the  concrete.  Gra- 
vel concrete  has  suffered  ft)r  years,  because  lor  ap[)ar- 
ently  equal  t|uantities  of  cement  it  is  not  as  strong  as 
stone  concrete. 

The  whole  trouble  lies  in  the  fate  that  the  auiouni 
of  cement  is  not  based  on'  the  lini>hed  \olume  ol  con- 
crete. 

Gravel  Aggregates  v.  Stone  Aggregates 

I  speak  of  gra\  el  concrete  ha\  ing  sufiered  lor  years 
because,  when  mixed  1  :2  ;4,  it  i>  Udt  usually  so  str<ing' 
as  broken  stone  concrete.  This  is  because  many  engi- 
neers will  not  look  at  gra\-el  as  an  aggregate  if  they 
can  get  broken  stone.  If  1  have  succeeded  in  showuig 
that  It  is  not  fairh  treated  in  the  matter  of  cement 
content,  and  if,  later  on,  I  also  >uccee<l  in  showing  that 
it  is  unfairly  treated  in  the  matter  of  sand  in  combina- 
tion with  it,  1  shall  believe  that  it  will  be  considered 
ecjually  as  good  as.  if  not  better  material  than,  ])rokeii 
stone. 

Large  Aggregates  v.  Smalier  Aggregates 

If  we  can,  let  us  consider  ourselves  small  enough 
to  be  able  to  wander  about  in  the  interstices  of  two  dil- 
ferent  mixes  of  concrete — in  one  case  a  large  aggregate 
concrete  and  the  other  a  smaller  aggreg.aie  concrete. 

We  would  find  in  each  ca^e  th.ii  -ni.ill  -iMbule^  of 
air  had  attached  themselves  to  the  surfaces  of  all  tlte 
materials  making  up  the  concrete;  we  would  also  lind 
that,  owing  i)artly  to  the  ■'bridging"'  of  all  the  par- 
ticles, and  i):irtlv  to  insufliciency  of  \  ery  line  material, 
there  would  be  other  p,•|^^ages  and  cul-de-sacs,  then 
there  would  be  some  particles  of  cement  engaged  in 
sticking-  to  the  surface  of  the  inert  material,  w  hile  still 
other  particles  would  be  sticking  together  in  jiairs  and 
in  three  and  fours. 

In  the  large  aggregate  concrete  we  would  lind  that, 
owing  to  the  smaller  surface  area  i)er  unit  \oluine  of 
each  jnece  there  would  be  less  cement  adhering  to  the 
inert  material  and  more  cement  particles  in  contact 
with  one  another.  'I'liere  would  also  be  a  smaller  total 
length  of  passages  and  cul-de-sacs. 

.\'ow,  1  suggest  we  assiime  that  each  cement  i)ar- 
ticle  where  it  comes  into  contact  with  inert  ijiaterial 
has  an  adhesixe  \  alue  of  one,  but  wdiere  it  comes  into 
contact  with  another  cement  particle  it  has  a  cohesive 
value  of  two  or  thereabouts.  I  f,  then,  we  have  a  smaller 
surface  area  per  unit  xolunu-  in  one  aggregate  than 
another  we  must  have''a  greater  cohesive  \alue.  ;md 
therefore  greater  .strength 

Large  aggregates  should  ha\e  large  sand,  while 
smaller  aggregates  should  !ia\  e  small  saiul.  h^  en  very 
line  sand,  if  of  first  (pi.ality.  will  give  a  concrete  as 
strong  as  one  with  coarse  sand  if  ju-operly  ])roptione(l 
— i.e.,  less  of  it  used,  wdiich  w  ill  be  the  case  if  the  cor- 
rect pi-()i)ortions  are  found  by  a  trial  mix.  in  which  one 
must  aim  at  producing  the  heaviest  concrete  using 
those  materials. 

I  laving  now  decided  two  things — fa)  that  any  con- 
cretes made  n])  for  coinpar;iti\  e  test  values  of  different 
aggregates  should  all  contain  the  same  percentage  of 
cement,  and  (b)  that  some  large  aggregates  do  not  re- 
(piire  so  much  sand  as  others,  we  (in  the  University 
Laboratory,  fork)  ])roceeded  to  make  up  what  we  are 


pleased  to  call  "corrected  concretes"  and  also  1:2:4 
Concretes  for  com])arisons  of  cement  content  and 
strenglh. 

Materials  Used  in  the  Tests 

For  these  >pecimens  we  mixed  two  brands  of 
cement — (a)  South  Wales  I'.  C.  Comi)any's  ;  (b)  Mag- 
heramorne  P.  C.  (,\.  I '.( '..\l. ).  We  had  the  following 
aggregates:  County  Cork  sandstone  gravel;  County 
Kildare  limestone  gravel;  County  Cork  crushed  sand- 
stone; County  Cork  hand-broken  limestone;  County 
Wexford  line  quartz  sand;  Leighton  I'.uz/ard  >and. 
kindl\-  Mii)|)lied  by  Joseph  Arnold,  of  Kentish  Town. 

.All  large  aggregates  were  washed  and  i)assed  over 
the  following"  screens:  -ji,  '  -^s,  '4.  Ls.  ■'ind  oiil\- 
material  iiassiug  the  1  in.  and  retained  on  t!ie  Ls  in. 
screen  wa>  u>ed. 

The  hue  sand  was  so  tine  that  two-thirds  of  it 
passed  the  1/50  in.  sieve.  The  Leighton  liuzzard  sand 
was  the  run  of  the  pit,  and  varied  between  1  10  in.  and 
1/40  in.;  it  is  really  a  medium  sand,  l)ut  we  called  it 
our  coarse  sand,  since  the  other  was  so  line. 

Each  aggregate  was  made  iq)  with  both  line  and 
coarse  sand,  thus  gix  ing  eight  sets  of  si)ecimens. 

Conclusions 

1.  The  1:2:4  method  of  ])roport ioning  should  l)e 
considered  obsolete,  since  no  two  1  :2  :4  concretes  con- 
tain  the  same  percentage  of  cement;  neither  does  it 
allow  the  niajorit\-  of  materials  to  ])roduce  their  best 
\  alues. 

2.  An  actual  test  of  the  materials  it  is  proposed  to 
use  should  be  made,  introducing  the  percentage  of 
cement  retpiired  for  the  particular  ]Jurpose  the  con- 
crete is  for  and  linding  the  ratio  of  small  to  large  ag- 
gregate accurately  by  this  means. 

3.  Other  things  equal,  the  percentage  of  cement 
closel}-  goxcrns  the  strength.  Other  things  equal,  the 
larger  the  aggregate  the  stronger  the  concrete. 

4.  Previous  tests  prox'ed  that  washing  the  average 
aggregate  carefully  will  allow  30-40  per  cent,  higher 
strength  in  a  hand  mix,  but  only  about  15-25  per  cent, 
in  a  machine  mix.  This  is  always  excepting  really  dirty 
material- 

5.  L'sing  a  mixer  and  giving  two  to  three  minutes 
for  mixing  will  gi\e  a  concrete,  other  things  ecpial, 
about  50-75  ])er  cent,  stronger. 

(>.  Lor  equal  working  consistency  and  ecjual  cement 
gr.'ivel  concrete  is  as  strong  as  stone  concrete. 

7.  (jra\  el  passing  same  screens  as  stone  always  has 
less  voids  t!ian  the  stone. 

<S.  Line  sand  concrete  has  sin;iller  weigjit  per  cubic 
loot  than  coarse  sand  concrete. 

Line  sand  plus  large  aggregate  (without  cement) 
gixes  smaller  volume  than  coarse.  Imuc  sand  plus 
large  aggregate  (wilh  cement)  gives  larger  voluine 
than  coarse, 

10.  •"'ine  sand  concrete  is  easier  worked  tli;in  coarse 
sand  concrete  for  equal  amounts  of  s;ind. 

11.  The  liner  the  aggregate  the  more  deleterious 
material  and  air  it  carries  with  it  into  the  concrete, 

12.  'I'lie  liner  the  sand  the  less  should  be  used. 

13-  Thirty  to  fort_\-  per  cent,  higher  strengths  are 
obtained  with  3.16  in.  cul)es  than  with  o  in.  cubes. 

14.  Small  cubes  are  more  uncertain  and  iiiconsist- 
eni  in  the  strength  \;ilues  th;in  l;trger  cubes. 

15.  In  the  future,  ;ind  in  order  that  tests  ;it  v.arious 
pl.aces  shall  be  truly  comparative,  two  things  are  re- 
quired: (a)  The  ])ercentage  of  cement  in  the  concrete; 
(b)  the  strength  of  the  cement  in  lUorliir  tension  oi- 
mortar  com])ression. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in— preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


Anchor  l5olts  Hold  Form  Where  Bracing 
is  Impossible 


By  Samuel  Warren 

Xi.  IH  lU  l)olis  were  used  as  slidwn  in  ihc  sketch 
111  seeure  ihe  form  fur  faeini;'  with  ciiiicrele  an 
'>1(1  retaining'  wall  I'f  dry  niasimry  which  was 
in  such  a  lueation  that  there  was  no  chance  to 
hrai'i-  the  forms.  'The  wall,  ol  dry  masonry.  >iiii|)iirls  a 


A 


I'orm  anchored  to  face  o(  stone  retaining  wall. 

-(Ctii.n  <if  a  railroad  line  that  rmis  along-  the  lace  ol 
a  elilV  ahotit  100  feet  high.  I'lic  wall  extends  dow  n  to 
a  ledge  about  50  feet  below  the  track.  This  ledge  w  a^ 
about  10  feet  wide  outside  the  old  stone  wrill,  and  the 
working  space  was  still  further  reduced  by  the 
thickness  of  the  new  wall,  which  was  4  feet  at  the 
bottom  and  1<S  inches  at  the  to]). 

Except  for  the  first  few  feet,  there  was  no  ])ossi- 
bility  of  bracing  the  forms,  and  it  was  necessary  to  tie 
them  to  the  existing  wall.  This  was  accomplished  by 
making  up  bolts *of  ^-in.  round  rods,  one  end  of  each 
of  which  was  spht  for  about  2  ins.  to  receive  the  wedge. 
Holes  5  inches  deej)  were  drilled  into  the  stone  of  the 
old  wall,  in^to  which  the  sjjlit  ends  of  the  rods,  with 
>mall  wedges  inserted,  were  driven.  After  the  rods 
were  placed,  the  form  construction  ])roceeded  in  the 
ordinary  manner. 

As  it  was  impossible  to  remove  the  bolts  after  the 
forms  were  stripped,  they  were  nicked  with  a  hack- 
saw about  1  inch  inside  the  face  to  facilitate  renioxal. 
When  the  forms  were  taken  ofif,  a  few  shar])  blows 
u  ith  a  hammer  knocked  oft'  the  ends  oi  the  bolts  inside 
the  surface,  and  the  holes  were  plastered  up. —  haigi- 


Trolleys  and  Hoists  Handle  Forms 

S'l'l'-KL  forms  20  ft.  long  for  a  10-ft.  sewer  at  (  ol- 
nmljus,  fJhio,  have  been  very  satisfactorily  handl- 
ed by  chain  hoists  and  three-wheel  trolleys  run- 
ning on  7-inch  track  channels  susi^ended  from 
'he  transverse  trench  ])racing  ab'ove  the  sj)ringing  line 
f  t!,,-  nr.  li     '[''•  ■'  Tn-  'i  timH  tlicni  forward  with  a 


pai^t  tackle  and  a  gang  of  lixc  men  moves  and  sets 
them  and  attends  tii  the  bracing  fur  a  CjO-ft.  length 
of  the  sewer  in  about  three  hours,  the' same  force  and 
the  same  time  being  recpiired  to  set  the  arch  forms 
nioN  cd  with  llie  usual  arrangement  of  rollers  and  track 
at  skewback  lc\el. 


Spread  Piles  Straightened  by  Tiirnbuckles 

Wl\rri\'''.  i  in  I'.ngineering  New  s-Record,  A.  W 
Rd^ciic  describes  a  method  of  using  tnrn- 
l)uckles  for  ]  ml  ling  l)ack  ])iles  and  piers  that 
had  s])rea(l  in  soft  ground.  The  co'.unui  foct- 
ings  in  (|nestiiin  were  for  a  three-track  elevated  rail- 
way in  l'ro(jkl_\n,  X.\'.,  and  were  C(instructed  across 
a  swamp  in  w  hich  the  mud  \  aried  in  depth  from  15  to 
.iO  feet.  The  ])iers  were  supported  on  spruce  piles 
inches  on  centers,  which  were  dri\-en  to  refusal  with  a 
2,(K)()-]I).  drop  liamnier  intu  the  sand  and  grax'el  under- 
lynig  the  nnid. 

(  )\  er  the  greater  part  of  this  sw  amp  there  was  an 
;ish  lill  C)  o|-  S  ft'ct  in  depth,  which  had  been  in  jilace 
some  six  \  e,irs.    This  lill  ser\  e(l  to  give  lateral  stabilitx' 


Fi/I  mac^e 

fore^/n  Jt  '  J  pJ&W/re  J.'j, 
Footings         •!         Ccfh'es  CinderFiil    ■.>  -,'\ 
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Tiirnbuckles  straighten  piles  that  had  spread  in  soft  ground. 

to  the  footings.  .\t  one  ])oint,  howeVer,  near  a  creek, 
there  was  no  fill  on  the  original  salt  marsh.  Here  it 
was  brought  home  forcibl}"  t^  the  engineers  that  ]~)iles 
drixeii  in  soft  material,  although  able  tt.)  sui)port  the 
Id.'id  hriiught  upon  them,  ha\e 
;ind  that  a  structure  Mijiported 
C(  mdit  ii  HIS  i^  liable  tn  injury  il 
liriiught  to  act  cm  iheni. 

The  ])iers  at  this  point  are  7 
in  ])lan,  supported  by  12  jfile 
I  if  145  tons.     The  contractor 


little  lateral  strength, 
on  piles  under  such 
,1  horizontal  force  is 


It.  2  m.  by  <)  It.  S  m. 
each  :  the}'  carry  a  load 
laid    a  standard-gauge 


tr.ack  on  a  cinder  hll  about  2  ft.  deeii  between  the  two 
lines  of  ])iers,  and  UNcd  a  5()-ton  locomotive"  and  flat- 
l■.■lr-^  111  haul  >lruclui"al  sleel.    The  lo.ad  of  .i5  tons  ]K'r 
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car  axle  which  was  tlius  brought  to  1)ear  on  tlie  under- 
lying mud  forced  it  out  laterally  against  the  piers,  it 
sprung  the  ])ilcs  and  s])read  the  ojjpusitc  piers  apart 
2|/>  inches  in  the  hent  in  question. 

In  order  to  re])air  the  damage,  two  <^,s-in.  wire 
cables  with  turnbuckles  w  i  re  j.assed  ardund  the  i)iers. 
iiy  drawing  these  up,  it  \\a>  |mi.s>i1]K-  iii  pull  the  piers 
l)ack  to  correct  ])osition.  An  earth  hll  was  made  armnid 
the  footings  to  retain  them  in  their  proper  position,  the 
cables  being  left  in  ])lace  as  an  additional  precaution. 
'i"he  sketch  slmw^-  the  resulting  conditions. 


"Portland"  with  a  Small  "P" 

The  I'ortland  Cement  Association  suggests  that 
there  is  no  good  reason  for  writing  "])ortland  cement" 
with  a  capital  "P,"  since  the  ])roduct  is  not  made  in 
Portl.and,  ^Nfe.,  Portland,  Ore,,  nor  I'orthnul,  l'"ngland. 
'i'he  association  recommends  this  ])ractice  to  mend)ers 
in  the  following  paragr.aph  : 

The  emphasis  resulting  from  the  capitalization  (jf 
the  letter  "P"  contrilnites  to  the  erroneous  imi)rcs- 
sion  so  prevalent  that  Portland  cement  is  all  made  by 
a  sing^le.  corporation — hence  such  frecjuent  expressions 
as,  "Oh,  ves !  vcm  are  with  the  T'ortl.'ind  people,"  or 
'■'What  is  the  address  nf  the  I'lirll.iiid  Cement  Com- 
pany?" The  word  "Portland"  is  properly 'to  be  con- 
sidered as  a  qualifying  adjective  used  to  distinguish 
a  kind  of  cement,  not  a  brand  of  cement  or  a  trade- 
mark. The  case  is  quite  similar  to  that  of  "macadam 
roads,"  where  the  Avord  "macadam"  has  become  a  com- 
mon adjective,  though  derived  from  ]\lacAdam,  the 
name  of  the  man  who  invented  this  type  of,  road.  It 
is  believed  that  departing  from  the  custom  of  capital- 
izing the  word  "portland"  will  do  nuich  to  correct  the 
present   troublesome  misconception. 


Trenton  Collegiate 

(Onitinued  from  page  497) 

nasium,  boys'  and  girls'  dressing  rooms  and  lavatories. 

The  floors  of  the  class  rooms  will  be  of  maple,  and 
all  interior  finishing  will  be  Georgia  pine.  The  floors 
of  the  corrid(ir>  will  be  of  reinforced  concrete  fniished 
with  Terraz/ii.  'idie  entrances  and  the  lavatories  in  the 
basement  will  also  be  floored  Avith  Terra/.zo.  Stairs 
will  be  of  steel  with  mastic  treads.  The  steps  lead- 
ing to  the  entrance  will  be  of  reinforced  concrete. 

In  arranging  for  the  lighting,  provision  has  been 
made  for  a  glass  area  of  S  ft.  x  17  ft.  in  each  class 
room.  The  heating  is  by  steam,  w  ith  forcetl  fan  ven- 
tilation and  temperature  control. 

The  building  has  been  so  designed  that  at  a  Intin-e 
date  wings  may  be  added  at  both  ends  without  distrnd)- 
ing  the  arrangement  of  the  present  structure. 

Architects  and  Contractors 

Schnltz  P>rothers.  of  Brantfoi-d,  Out.,  who  ha\  e  been 
awarded  the  general  contract,  have  just  started  work 
on  the  building,  which  is  to  be  completed  before  the 
t  nd  of  December  this  year.  iMdly  e(|uii)i)e(l  and  ready 
f(ir  (pccu])ancy  it  will  cost  about  .$70,(X)(),  The  archi- 
tects are  Messrs.  S.  B.  Coon  &  Son,  of  T.in.iiln. 

Industrial  ex]);nision  is  causing  a  shortage  of 
houses  at  Trenton,  ()nt.  The  population  of  tin's  town 
has  been  doubled  within  the  last  six  moiiili.s,  due  In 
the  construction  of  extensive  manufacturing  plants, 
and  the  n.iatter  lia.s  been  taken  in  hand  by  an  Indus- 
li-ial  ConnniltiH',  to  whom  eonnnnnications  should  be 
;iddi  es'-ed. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Ihe  (  nssDii  ( Onsl  rnclii  m  C'l  inipaiiy.  I. id.,  lias  liecii  iiicur- 
l>iiratc(l.  with  a  capital  slm-k  of  $:>(), (lOO;  lu-.-ul  otl'icc  a(  MmU- 
vral, 

riic  Cnlmiial  l.iiinlier  ( 'nni]ian3's  milU  at  IV-mhrnla'. 
(*iu..  have  heeii  destrdj'cd  hy  fire,  resiiltiiiL;  in  a  loss  ol'  alimil 
$1  lO.OOO. 

Tile  Staiukird  (Iravcd  Conii)aiiy,  T.itiiited,  has  hecii  in- 
corporated, witii  a  capil.al  of  head  oHu'c,  i\ia.L;ara 
Fall.s,  Out. 

Mr.  F.  Neil  P.rodic,  architect,  of  .St.  Jidm.  X.l'..,  has  i>ic- 
[larcd  plans  for  a  large  school  hniliUn.L;  to  he  t-recled  at  T.ar,- 
caster,  on  the  western  side  of  the  harhor, 

Dr,  Ilowc,  id'  the  I'nivcrsity  of  'roronl'i,  in  i(  i-oi)cr;ition 
with  the  Lanrentide  Conipjiny,  htd,,  is  to  CLirry  out  a  siireev 
ol  tlie  cut-o\'cr  piilpvvood  lands  for  llie  C'omiiiision  of  t'nn- 
ser\  ation. 

The  ninnicipalit >•  nf  ISnrnahy,  has  received  <a  .qo\ 

I'l'mnent  ^rant  of  $1,"), 11(1(1  for  work  on  llic  I',, u  nci  '\oaik  hiil  il 
is  stated  tliat  notliin.y  will  he  done  on  ihc  road  until  .-in  cmlo 
neer  has  heen  procured. 

At  a  special  meeting  of  the  Tov\n  Conncil  of  r.i-ock\ilK, 
nnt,,  recently,  a  rc'solntion  was  passed  petitioning  the  I'ro- 
\incial  (lovernnicnt  to  i-onmience  work  as  soon  ;is  possihic 
on  ihc  proiiosed  pnnincial  highway. 

Work  is  heing  conniienccd  liy  the  .Sha\\iiii,L',an  Water 
ilv  Power  Coniiiany  at  Three  Rivers,  Que,,  on  a  reinforced 
concrete  caisson,  (10  feet  square  and  ahout  ."iO  or  (U)  feet  hii;h, 
to  re[)lace  wi^cjden  cofTcrdaiii  and  piles. 

.\cti\e  liuilding  work  is  reported  in  the  Earlsconrl  ami 
Oakvvood  section  of  the  city  of  Toronlo,  At  tlie  present 
time  o\er  lifty  iip-lo^late  Inuiscs  are  in  \arious  stages  of  eon- 
stniction.  nian\'  of  wdiicli  arc  nearly  conipictcd. 

The  Hennepin  Mining  Company.  Ltd..  has  heen  incor- 
lioratcd,  with  head  olTice  at  Port  .\rthnr,  Out.  Pjoston  inter- 
ests are  hehind  the  new  firm,  v\hicli  is  said  to  own  extensive 
mining  claims  in  the  Tlinnder  Bay  and  Rainy  T\i\er  districts, 

,\  report  from  I'.anri',  .\lta,,  states  that  the  Dominion 
(Jcu  eminent  ol)ser\ ator.\-  at  the  snmniit  of  .Snliihnr  "vlonn  - 
tain  has  heen  struck  lightning  and  almost  conn>leleIy 
wrecked.  The  stone  walls  of  the  huilding  are  cracked  and 
all  the  antomalic  recording  instruments  destroj-ed. 

The  council  of  .Steelton,  Ont.,  contemplate  sinking  two 
pipes  of  I  I  or  Hi  inch  diameter  to  the  wells  for  their  water 
snp]dy  and  have  tak-en  ste])S  to  ascertain  the  cost  of  the 
work.  At  present  there  is  a  4'/  inch  pipe  which  yields  a 
supply  of  700  gallons  per  minute.  .\  sdieinc  is  also  sug- 
gested wherehy  Steelton  and  Saiilt  .Stc.  Marie  may  co- 
ojierale  in  the  mattt'r  of  water  supply. 

The  earnings  <'f  P.  i.yall  &  Sons  t'onstrncticm  (dnipaii\. 
Ltd.,  Montreal,  for  the  year  ended  March  :!1  last  totalled 
$'.11"), (I!),  an  increase  of  ^dSO.SO,").  Of  this  aniomil  $(i:3"),(H)0  is 
takcil  to  write  down  munitions  plaiil  and  e<|uipmenl,  leavint;-, 
after  prox  idiiig  for  hond  interest  and  sinking  fund,  $SS.S'.)ii,  lo 
he  carricil  forward.  The  report  states  that  there  is  ;i  large 
;imoimt  id'  huilding  contracts  on  li.iiid,  all  of  wliiidi  are  on  a 
Cos!  plus  coniniission  hasis. 

The  estimated  cost  of  operating  ilu'  waterworks  system 
ol  W  innipeg.  Man,,  for  the  current  linancial  year  is  .i^tii):!,- 
^'.M.i:;.  and  the  receipts  are  estimated  at  $70(j.0()0.  'Hu'  ix- 
pi  iiditures  include  ;i  halance  of  $s:.'.()(IO  for  w(dl  exieiisioris. 
ihe  cost  of  which  has  liillierlo  heen  paid  out  of  "ener.il  i:i\,i 


THE  CON'l  RAe  1  RECORD 


Jnnr  C,  1917 


lion.  llowcviT.  will>  this  aiuonnt  ini-lmlrd.  tln'  i-ost  nf  dpi-r- 
atiiii;  will  unly  In-  alxuil  tlio  saiiu-  as  last  v  i'ar. 

I  lie  ti-DUttivi-  plans  for  liu-  new  plant  w  hich  the  Ouaki  f 
< 'alN  i  oni|»anv  prDpnso  to  iTcct  at  I'l'tii  horn,  ()iit.,  tn  ri  - 
placf  the  iMU-  ili'Slroyi'd  hy  liri'.  pi  oxitii-  lor  an  I'i.nht-stoi  ey 
tairttiry  t«)  l>c  orccti'il  at  an  initial  cost  ol'  $1 ,.")()(), ooo.  It  is  to 
lie  a  composite  huildinjj,  incliulinj^  llour,  rolled  oats,  piineil 
rice,  and  other  niill>.  with  elevators,  etc. 

Mr.  U.  S.  Lea.  eonsnltinn  eiiijineer.  oi'  Montreal,  recently 
visited  tile  eity  ol"  llrantford.  (hit.,  at  the  request  ol  the 
Itrantl'ord  Water  (."oniinissioners.  Tor  the  purpose  of  in\esti- 
Katinii  the  local  watervvtirUs.  Mr.  Lea  has  heeii  en;4a.!.>C(l  by 
the  connnissinners  to  make  a  report  upon  a  .ueueral  plan  for  a 
permanent  increase  in  the  water  sup])l.v  ol  the  city  and  to 
ascertain  whether  it  would  he  adxisalile  to  install  a  mechani- 
cal lilter.  .  .\  lars^e  expenditure  is  not  coijteniidated  at  the 
present  time,  hut  it  is  planned  to  .uo  ahead  as  soon  as  condi- 
tions warrant. 

.\t  a  recent  meetin.y  of  the  (irealer  Winnipeg;  W  ater  Dis- 
trict Board  a  motion  was  presented  that  a  committee  of  live 
citizens  he  appointed  to  act  with  a  similar  conimitlee  of  the 
hoard  to  consider  the  advisability  of  closing  down  the  work 
on  the  (liflferent  contracts  on  the  district  until  after  the  war. 
The  resolution  was  not  passed,  it  beini^  pointed  out  thai 
there  were  no  ditViculties  in  carrying  on  the  work  which  could 
not  he  surmounted,  unless  somethins  unforeseen  cropped  up. 
aiul  that  general  conditions  now  existinu  did  not  warrant  the 
work  being;  closed  down. 

The  Eaton  model  road,  extending  alqn.i^  Dundas  Street, 
from  the  C.F'.Fi.  tracks  ai  Lambton  Mills  to  the  Etobicoke 
Kivcr.  is  to  he  rel)uilt.  In  1<)09  the  Eaton  road  was  con- 
structed as  a  model  type  of  good  road,  and  was  a  step  to- 
wards promotin.g  the  good  roads  movement.  The  great  in- 
crease in  traffic  has  rendered  it  necessary  to  reconstruct  the 
road  and  the  T.  Eaton  Company  has  offered  to  bear  (U)  per 
cent,  of  the  cost,  which  is  estimated  at  over  $4(),0()().  The 
York  County  Council  will  be  given  the  money  to  proceed 
with  the  work,  and  it  will  be  done  under  their  authority. 

Work  is  being  commenced  on  the  $3,000,000  coke  oven 
plant  for  the  Dominion  Iron  &  Steel  Co.  at  Sydney,  N.S., 
lor  which  the  H.  Koppers  Company,  of  Pittsburg,  Pa.,  are 
the  general  contractors.  The  plant,  which  will  consist  of 
120  ovens,  will  take  from  eighteen  months  to  two  years  to 
complete,  hut  it  is  expected  that  the  first  oven  will  be  ready 
for  use  about  March,  1018.  The  ovens  are  on  the  same  prin- 
ciple as  those  now  in  use,  but  arc  of  a  more  modern  and 
improved  type,  and  their  construction  will  be  supervised  l)y 
experts  of  the  By-Products  Coke  Company  of  Canada,  Ltd. 

.\  delegation  rei)resenting  the  \'ancou\  er  L')f)ard  of  Trade 
has  laid  before  Premier  Borden  and  his  cabinet  an  extensive 
programme  for  the  future  development  of  the  port  of  Van- 
couver. They  urge  that  the  city's  waterfront  be  nationalized 
and  that  the  expenditures  for  future  improvements  and  ex- 
tensions be  borne  hy  the  Dominion.  In  justil'ication  of  their 
claims  they  point  out  that  Vancouver  has  a  registered  ton- 
nage equal  to  25  per  cent,  more  than  that  of  the  port  of 
Montreal,  a  harbor  accessible  to  shipping  for  twelve  months 
of  each  year,  and  a  movement  of  merchandise  in  and  out  of 
the  port  of  over  .$200,000,000  a  year,  including  the  value  of 
the  shipments  which  passed  that  way  en  route  to  Europ'e  and 
the  States  from  the  Orient.  In  addition  to  the  nationaliza- 
tion of  the  port  and  a  release  from  the  harbor  dues  now  im- 
posed on  all  shipping  registered  at  the  port,  the  delegation 
request  the  government  to  build  a  drydock,  to  cost  .^JJ. ."()(), 00(1. 


Personals 

Lieut.  \\'.'  G.  McGhie.  a  graduate  of  the  I'acultj'  of  .Ap- 
plied  Science  and   Engineering.   University  of  Toronto,  in 


I'll  I.  has  l)eeii  awarded  a  medal  by  the  Italian  Government" 
lor  liraxerw  Lieut.  McGhie  was  formerly  with  the  Canadian 
Crocker- W  lieek  r  t  'omi)any,  St.  (.  atliarines,  Out.,  and  went  tf) 
I'raiuH'  with  the  :;."illi  llattalioii. 

Mr.  .S.  .S.  Seovil,  li.Sc,  who  for  the  last  two  years  has 
held  llie  position  of  engineer  to  the  Dominion  Technical 
Hoard  ill  connection  vxith  the  International  Joint  Commis- 
sion, has  been  .granted  leave  of  absence  to  go  overseas  with 
llu'  Pioneer  Construction  I'attalion.  Mr.  Scovil  had  formerly 
been  assistant  chief  engineer  of  the  Manitoba  Hydrometric 
Surxey. 

Major  W  illiam  G.  M  ackendrick.  president  of  the  Warren 
liituminous  I'axement  Coiiipaii)-,  oi  Toronto,  has  l^een  ap- 
))oinled  assistant  director  of  roads  on  the  general  headquar- 
ters stafT  of  the  lirilisli  army  in  h'rance,  with  the  rank  of 
lieutenant-colonel.  He  has  been  in  France  for  the  past 
eighteen  month.-^,  and  during  that  period  has  received  rapid 
];roiiiotioii.  h'irst  he  was  attached  to  the  Canadian  Corps' 
hcad(|uarters  as  road  expert,  witli  the  rank  of  captain.  In  a 
short  time  he  was  given  command  of  1,000  men.  and  last 
.\o\ember  he  was  attached  to  the  British  headquarters  and 
appointed  (le])ut>-  assistant  director  of  roads.  His  latest  pro- 
iiioti<jn  gi\  es  still  further  proof  of  the  estimation  in  which  his 
services  are  iield  by  the  military  authorities. 


Obituary 

Mr.  (ieorge  Sage,  of  Delhi.  ( )nt.,  well  known  in  that 
\icinity  as  a  carpenter  and  builder,  passed  away  recently,  at 
the  age  of  (il. 

C  orporal  Charles  C.  Bruce,  of  Forty-fifth  Avenue,  Kerris- 
dale,  B.C..  is  oTlicially  reported  to  have  died  of  wounds.  Cor- 
poral Bruce  was  formerly  emplo\-ed  as  chief  draughtsman 
with  Stanlc}',  Mitten,  Gillingham  &  Co.,  a  Vancouver  hrm  of 
architects. 

Mr.  .\.  R.  Pinsoiiault,  consulting  engineer,  Montreal,  died 
suddenly  on  May  24  at  the  Plomeopathic  Hospital,  Montreal, 
aged  68.  He  was  at  one  time  engineer  on  the  construction  of 
the  I.C.R.,  and  later  was  on  the  engineering  staff  wdiich  laid 
tlie  C.P.R.  line  on  the  north  shore  of  Lake  Superior.  During 
siibsef|uent  years  lie  engaged  in  consultation  work,  mainlj^  in 
connection  with  railway  projects. 

Mr.  James  .Spelman.  president  of  the  John  S.  Metcalf 
Company,  Ltrl..  engineers  and  grain  elevator  contractors,  died 
f)ii  May  27.  after  a  few  days'  illness,  at  hi  residence  in  Mont- 
real, a.ged  .Vi.  Death  was  due  to  pneumonia.  Mr.  Spelman 
was  an  authority  on  the  design  and  construction  of  grain  ele- 
vators, and  his  lirni  ha\e  drawn  plans  for  several  of  the  larg- 
est elevators  in  Canada,  notably  in  Montreal  and  St.  John. 
He  recently  returned  from  .Australia,  where  he  was  in  con- 
sultation with  the  governments  in  reference  to  building  a  sys- 
tem of  elevators.  The  firm's  activities  also  extended  to  Great 
Britain  and  Russia.  Mr.  Spelman  was  elected  a  membler  of 
the  Canadian  Society  of  Civil  Engineers  in  1902,  and  read  a 
paper  on  grain  elevators  before  the  society. 

Mr.  V.  J.  Robinson,  formerly  Deputy  Minister  of  Public 
Works  for  .Saskatchewan  and  chairman  of  the  Saskatchewan 
Highways  Commission,  died  suddenly  on  the  evening  of  May 
2(),  at  the  Queen's  Hotel,  Toronto,  while  he  and  his  family 
were  on  their  way  from  Vancouver  to  St.  Thomas.  The  late 
Mr.  Robinson  graduated  from  the  School  of  Practical  Science, 
Toronto,  in  ISO.'j,  and  shortly  afterwards  went  west,  where  he 
entered  the  service  of  the  Government  of  the  Northwest  Ter- 
ritories, and  became  Director  of  Surv  eys,  llpon  the  organiza- 
tion of  the  Provinces  of  .\lberta  and  Saskatchewan  he  was 
ai)pointed  Deputy  Minister  of  Public  Works,  and  later  chair- 
man of  the  Highways  Commission.  He  retired  two  years  ago, 
owing  to  illness,  and  had  been  livin.g  out  at  the  Pacific  Coast. 


Contracts  Department 

News    of  Special  Interest  to  Contractors,  En^neers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Batiscan,  Que. 

City  Council  ])lan  liiiihway  inacadam 
roads  costing  ifKi.OOO.  e'lcrk,  julcs 
Fusirc. 

Calgary,  Alta. 

City  Commissioners  received  two  re- 
ports from  G.  W.  Craig,  city  engineer, 
for  improving  water  system;  one  is  to 
run  Elbow  River  pipe  two  miles  up  river 
and  install  new  intake  to  increase  sup- 
ply to  5,000,000  gallons  clear  water  per 
day,  cost  .$111,000;  other  to  build  addi- 
tion to  present  reservoir  and  install  co- 
agulation plant,  cost  $101,000. 

London,  Ont. 

Tenders  will  l)e  received  alK)Ut  June 
'.)  by  the  Clerk,  S.  Baker,  for  the  con- 
struction of  0  and  8  inch  sanitary  drains 
costing  $7,000  for  the  City  Council,  H. 

A.  Brazier,  Engineer,  will  prepare  plans. 

Port  Dover,  Ont. 

City  Council  plan  election  in  August 
to  vote  on  $G.'),000  bonds  to  intall  water 
and  sewerage  systems.    J.  Sloan,  Clerk. 

Ste.  Genevieve  de  Batiscan,  Que. 

Municipal  Council  are  about  lo  start 
.gravelling  roads  at  a  cost  of  kijo.OOO. 
Clerk  and  secretary,  Tanercde  Trudol. 

Sombra  Township,  Ont. 

Townshi])  einmcil  plan  drainaj'.'.:  work. 
Clerk,  W.  A.  Scott,  Wilkesport, 

Trail,  B.C. 

Tenders  received  by  the  clerk,  W.  E. 

B.  Monypenny,  until  8  p.m.,  June  Hi,  for 
$,')0,000  waterworks  system  for  the  Town 
Council,  l^lans  and  specifications  with 
the  clerk  and  engineer,  A.  L.  McCulloch. 
Nelson. 

CONTRACTS  AWARDED 

Aurora,  Ont. 

Ci.  E.  Hartley,  Oil  Sin  ings,  has  general 
contract  for  artesian  well  for  the  Town 
Council. 

Sandwich,  Ont. 

Merlo,  Merlo  &  Kay,  29(>  WimkruKre 
Rd.,  VValkervillc,  have  general  contract 
for  sewer  and  water  mains  for  the  Town 
Council. 

Chick  Contracting  Co.,  McDougall  St., 
Windsor,  have  .general  contract  for  rein- 
forced concrete  pavement  costin.g  $14,- 
600  for  the  Town  Council. 

Sandwich  South  Township,  Ont. 

C.  Beahan,  care  of  Town  Clerk,  John 
Mc.\uliffe,  Maidstone,  has  the  general 
contract  for  drainage  work  for  the  Town- 
shi]) Council. 

St.  Pierre,  Que. 

(ieo.  Madden,  823  St.  \'alier  St.,  Que- 
bec, has  the  general  contract  for  gravel 
roads  costing  $33,,500  for  the  Municipal 
C(  luncil. 


West  Garafraxa  Township,  Ont. 

Crowley  &  Gaunt,  Stratford,  have  tlie 
ciMitract  for  excavation  of  the  Garafraxa 
and  Peel  municipal  drain. 


Railroads,  Bridges  and  Wharves 

Adamsville,  Que. 

The  Dominiiui  Bridge  Co.,  Lachine, 
have  the  steel  contract  for  a  $10,900  con- 
crete and  steel  bridge  for  the  Municipal 
Council. 

Alberta  Beach,  Alta. 

The  Canadian  Northern  Railway,  head 
office,  Winnipeg,  plan  erection  of  a  $.'),- 
000  station. 

Arranvale,  Ont. 

Plans  are  in  pro.gress  for  a  steel 
l)rid,ge  for  the  (iraiid  Trunk  Kailvvay. 
Superinti-ndeiit.  Mr,   Fysh,  Stratford. 

Peterboro,  Ont. 

By-law  authori'/in.g  the  erection  of  a 
$1300,000  high  level  bridge  at  Hunter  St. 
over  the  Otonabee  River  and  one  at  Eon- 
don  Street  has  been  passed.  En.gineer, 
R.  H.  Parsons. 

Port  Dover,  Ont. 

Town  Council  |)lan  swin.g  brid.ge. 
Chairman,  Reeve  Walker. 

St.  Leon  de  Standon,  Que. 

Wm.  Nadeau  has  the  .genc/al  contract 
and  the  Eastern  Canada  Steel  &  Iron 
Works,  Ltd.,  St.  Malo,  the  steel  contract 
for  a  $9,700  concrete  and  steel  bridge  for 
the  Municipal  Council. 

Public  Buildings,  Churches 
and  Schools 

Beachburg,  Ont. 

Tenders  received  froni  July  1  until 
July  11  for  all  trades  except  electrical 
vyork  for  $1.5,000  addition  and  altera- 
tion to  school  for  the  Board  of  Educa- 
tion. .'\rchitect.  W.  C.  Keighley,  Box 
.-)08,  Pembroke. 

Brampton,  Ont. 

The  Dickie  Consli-uclinn  Co.,  Kyrie 
Bld.g.,  Toronto,  will  sublet  bulk  tenders 
for  $00,000  school  for  the  High  School 
I^oard  and  are  open  for  sub-tenders  on 
all  trades. 

College  buildings  owned  by  St.  Cle- 
ments College,  BIylhwood  .'Xve.,  To- 
ronto, are  being  remodeled.  Princii)al. 
Rev.  A.  T.  Griffith. 

Del  Bonita,  Alta. 

Plans  and  si)eci(icalions  with  the  sec- 
.retary-treasurer,  .\.  M.  Suence,  who  will 
receive  tenders  until  June  15  for  erection 
of  a  school  for  the  Board  of  Trustees, 
School  District  No.  :i375. 

Hamilton,  Ont. 

(Jre.-il  War  Veteran's  .\ssociation  plan 
$:!5,000  club  house.  Secretary,  R.  Daw- 
son, care  nf  ^'   M,  C  \ 


Kemptville,  Ont. 

Tenders  received  by  the  secretary,  H. 
F:  McNaughton,  Public  Works  Depart- 
ment, Toronto,  until  June  12  for  stock 
judging  pavilion  and  other  buildings  re- 
quired by  the  Department  of  A,gricu]- 
ture.  Provincial  Government.  Plans  and 
specifications  at  office  of  the  DepartUTcnt 
of  Agriculture,  Kemptxille,  and  Depart- 
ment of  Public  Wiirk^,  Toronto. 

London,  Ont. 

Children's  Aid  Society  plan  to  remodel 
Children's  shelter.  Superintendent,  In- 
spector Sanders,   City  Hall. 

Montreal  North,  Que. 

Council  of  Montreal  North,  City  Hall, 
plan  to  erect  one  or  two  schools  costing 
$100,000.  Architect,  .\rthur  St.  Louis.  80 
St.  (iabriel  St.,  Montreal. 

New  Toronto,  Ont. 

School  Board  have  purchased  two  sites 
on  which  they  jjlan  to  erect  scluxjls. 
Secretary,  T.  H.  Fountain. 

Sidney,  N.S. 

Plans  are  being  prepared  for  church 
for  the  Trustees  of  the  Baptist  Church. 
,\rchitect,  A.  R.  Cobb,  Tramway  Bldg., 
Halifax. 

Ste.  Genevieve  de  Batiscan,  Que. 

The  Roman  Catholic  .School  Commis- 
sion are  erecting  a  $4,000  frame  school. 
Parish  priest.  Rev.  A.  Lesieur. 

St.  John,  N.B. 

Plans  and  specifications  with  the  ar- 
chitect, F.  Neil  Brodic,  42  Princess  St., 
who  will  receive  tenders  for  the  follow- 
in,g  in  connection  with  the  erection  of 
a  power  house  and  laundry  for  the  Gen 
eral  Public  Hospital: — One  20  k.w.,  220 
volt,  d.c.  generator:  one  30  k.w..  110  volt 
generator;  one  10  h.p.  motor;  one  70 
h.p.  steam  engine,  three  135  h.p.  boilers, 
one  brick  chimney.  50  x  4  feet,  one 
blower,  23,000  feet  per  minute,  and  one 
switchboard. 

Plans  and  siK-cifications  with  the  archi- 
tect, F.  Neil  Brodie,  42  Princess  St..  who 
will  receive  tenders  until  lune  14  for 
$25,000  brick,  addition  to  hole!  for  Powell, 
-Spencer  &  River. 

St.  Leon  le  Grang,  Que. 

Sclto(d  Board  plan  school.  Secretary- 
treasurer,  Bro.  Rogatien. 

St.  Paul  Lermite,  Que. 

Plans  and  si)ecilication,s  with  the  ar- 
chitect, Raoul  (}ariepy,  35  St.  James 
St.,"  Montreal,  who  will  receive  tenders 
until  noon,  June  15.  for  alterations  cost- 
ing $35,000  to  church  and  presbytery. 

Toronto,  Ont. 

Navin  &  Co.,  79  Si)a<lina  .\ve..  want 
sub-tenders  for  $50,000  factory  and  ware- 
house for  B.  J.  Johnson  Soap  Co.,  Ltd.. 
155  (ief)rge  .Street. 

i'lans  drawn  for  $5.500  church  l);ise- 
"lenl  for  the  Dominion  Methodist 
t  hiirch.  .\rcliitecl,  \\  .  G.  Burns.  I  I  In- 
dian Cirove. 


Tenders  and  For  Sale  Department 


Tenders  Wanted 


iriii|ir->,  iiiarkrd  "Ti-mlers  fi)r  |)^ail]:l^'C 
Wi.iW,'  lit-  rricivi.l  liy  tlu'  iindi-i  siVnt'l  until 

Thursday.  June  28th.  1917.  .-ii  i>.m,,  (or  tin- 
IliuinaKr  wurk  ot  llii-  Kiiil>urii  Swamp  Diain  and 
River  TmiirovciniMil  in  the  Township  of  llnlKu. 
I'ounty  o{  Ihiroii. 

I"lau>  and  spccilications  may  st-cn  ai  lln; 
llcrkS  ortii-c,  l.ondi-shoro,  or  at  the  olhcu  of 
john  KoKcr.  U.I..S..  Mitchell,  Ont.  An  accoiU- 
ed  il>ei|iie  for  .">  per  cent,  of  amount  of  ttndcr 
lo  accompany  each  tender. 

t   .       '         ,ny  tender  not  necessarily  accri'id 

JOHN  FINGLANM), 

Clerk  of  IIullcll, 
2r!  J.'!  Londesboro, 


Second  Hand  Bricks 


\ppi  ..Miii.di  1>  l.'iii.iHMi  111  l^iMi.lHiii  .sci  uiiil  liand 
lirick*  (or  Nalc.  .\pply  to  the  Sinicoc  Canning 
<  iitMiMiiy.  Sinu-oc.   I  >nt.  'S-i  '2i 


For  Sale,  en  bloc 


Factory  equipped  to  turn  out  large  quantities  of 
Concrete  Sewer  Pipe,  Hollow  Blocks,  Bricks, 
Cornices,  Friezes,  Ornamental  Blocks,  Vases, 
Floor,  Roof,  and  Ornamental  Tiles.  Wliarf  equip- 
ped with  Electric  Crane  and  lights,  and  a  short 
tramway  with  branches  through  factory  and  yard. 
The  Plant  cost  $70,0<K»;  will  be  sold  cheap,  in- 
cluding large  stock  of  aggregates  and  colors. 

The  Plant  includes  two  patent  automatic  pipe 
machines,  one  for  pipe  15  in.  to  42  in.  in  diam- 
eter, lengths  41  inches;  and  one  for  pipe  4  in. 
to  12  in.  in  diameter,  lengths  40  in. ;  two  men  on 
each  machine  and  a  mixer  can  turn  out  100  to 
200  lengths  every  ten  hours,  according  to  the  sizes. 

Over  11,000  feet  well  matured  sewer  pipe  in 
stock,  dimensions  as  above,  will  be  sold  in  lots 
to  suit  purchasers. 

For   particulars  apply   to — 

S.  C.  FOWLER,  Liquidator, 

No.  70  St.  Paul  Street, 
lf>  '  f  Quebec,  Que. 


USED  EQUIPMENT 
FOR  SALE 

CABLEWAYS— 

Several,  including  U  x  12  ffouble  drum  wind- 
ing engines,  carriages,  sheaves,  cables  and 
running  ropes. 

LOCOMOTIVES— 

Porter  S  ton,  .30  in.  gauge. 

TWO  BOILERS— 

One  18  ft.,  one  1.5  ft.  long,  66  in.  diam.,  61 
tubes  4  in.  Tested  to  160  lbs.,  with  fitting 
and  breeching. 

ROCK  DRILLS— 

.•^tvcral   with  Tripods. 

JEFFREY  PULVERIZER— 

<  liic  :U\  in.  X  '24  in.  without  plalc  feeder, 
("radically  new. 

in  first  cias>  order  for  prompt  shipment. 
Can  he  inspected  at  our  .Mines  at  /Asbestos. 

MANVILLE  ASBESTOS  CO..  LTD., 
'S.'.-S,  Danville,  Que. 


Sealed  Tenders 

will  he  received  until  ."i  p.m.,  June  19th,  1917,  liy 
the  iMty  of  Swift  Current,  fur  one  Motor- 1  )rivoii 
Centrifugal  I'umi)  having  a  capacity  of  SOO  Ini- 
[lerial  gallons  i)Cr  niiinitc  against  a  oOO  ft.  licail. 

Plans  and  specifications  may  Ik"  secured  at  the 
ollice  of  the  C'anailian  ]'".n;:i lucr.  (112  Cluircli  St., 
Toronto,  and  12()S  Mc.\illnii  HMk-.  Winnipeg 
also  at  the  oflicc  of  tlic  Ci.nli^nL  l^ccord,  :'A7 
.Adelaide  St.  West,  Toronto,  and  !tll  ]'".leelric 
Kailway   Cliandieis,  Winnipeg,  Man. 

GEO.  D.  ARNOTT, 
L'l;  L'.".  City  Clerk. 


Tenders  for 

Sewers,  Etc. 

.Sc-aletl  tenders,  i)lainly  marked  as  lo  eunlenls, 
will  he  received  by  the  undeisi^ned  up  to  noon 
of  Monday,  June  18th,  1917,  for  the  eonsliue- 
lion  of: 

(  1 )  Sewer  on  Kuslilon  Ko.-iil. 
(2)  Sewer  on   Muriel  .\vciuie. 
C>)  Sidewalk   on    Oakwood  .\venue. 
in  the  Township  of  York. 

Plans  and  spei  i  In  ;il  inns  ;ind  all  necessary  in 
formation  may  I'e  olii.-iined  at  tlie  ol'licc  of  the 
luidersigncfl,    40   jarvis    .Street,  Toronto. 

The  lowest  or  any  fender  will  not  neces.sarily 
he  accepted. 

FRA.N'K  RAKTUCR, 

Township   Engi  iieei . 
Toronto,  June  o,  1!)17.  2"»-2o 


Board  of  Education 

TORONTO 

Scaled  lenders,  wholi'  oi  se|iarate,  a<Idressed  to 
the  Secretary-Treasurer  ui  ilie  Board  of  Educa- 
tion,  will   he  received  until 

Thursday,  June  14th,  1917 

for 

Midsummer  Repairs 

Sundry  Schools 

In  the  following  trades: 

Exterior    Painting,  Plumbing, 
Steamfitting  Electrical  Work, 
Ash  Hoists,  Etc. 

Specihcations  may  be  seen  and  all  infomialion 
obtained  at  the  office  of  the  Superintendent  of 
Buildings,  Administration  Building,  105  College 
Street.  Each  lender  must  he  aeconi]ianied  with 
an  accepted  hank  che(|ue  for  live  jier  cent,  of  the 
amount  of  tender  or  its  e'uii\ ,]l<  nl  in  cash,  ap- 
lilying  to  said  tender  only.  Snicliis  for  all  ten- 
ders exceeding  four  thousand  dollars  must  be  fur- 
nished by  Surety  Companies.  Tenders  must  be 
in  the  hands  of  the  .Secretary-Treasairer  of  the 
Board  at  his  office,  Administration  Building, 
not  later  than  four  o'clock  p.m.  on  the  day 
named,  after  which  no  tender  will  be  received. 
The  lowest  or  any  tender  will  not  necessarily  lie 
accepted. 

F.  B.  EDMUNDS, 

Chairman,  Property  ("ommitlee. 

W.  C.  WILKIN.SON, 

Secretary -Treasurer. 


FOR  SALE 


.Myers  Bulldozer  Power  Pump,  No.  .Ki:!,  pump 
ing  7,200  gallons  per  hour.  As  good  as  new. 
Write  at  once.  Herold's  Earm,  Bcamsville.  On 
tario,    Niagara    District.  L'l-^o 


Standard  and  36  inch  Gauge 
Light  Equipment 

11     Davenport    Locomotives,    MYi    tons,   as  good 
as  nev\'. 

4     \ard    Western    and    K.    &    .1.    2-way  LHunp 
Cars.     Also  a  set   of  12  2-way   Dump  Cars, 
24  in.  gauge,   never  been  used. 
Hi    K.  &  .1.  2-»a.\'  Humps,  6-yard  capacity. 
^Ml   in   siileuiiid  eondilion. 

O'BRIEN  &  MARTIN, 

704  Sliaughnessy  Bldg., 
2:!-24  Montreal,  (Jue. 


POSITION  WANTED 


REPRESENTATIVE  :  —  CIVIL  ENGINEER 

witli  extensive  connections  in  the  middle  West 
a)id  2(t  years'  e-xperience  in  Municipal  and  Con- 
structional Works  is  open  to  represent  a  large 
cctneern  exclusively  in  W^aterw  orks,  Public  Works 
and  Cc^nslruction^d  l^i|uipnient  v\  here  the  possible 
renuuicration  could  reaeli  $.1.1)0(1  per  year.  Box 
."iSS,   Contract    Record,   ToroiUo,   Ont.  23-25 


Late  News 

Antigonish,  N.S. 

.Separate  tenders  reeeived  by  the  Rec- 
tor. Dr.  H.  r.  MePherson.  D.D.,  until 
June  11)  for  plunihing  and  heating  for  col- 
lege and  gymnasium  for  the  St.  Francois 
Xavier  University.  Plans  and  specifica- 
tions at  College  office. 

Cap  de  la  Madeleine,  Que. 

ICugene  Berrand  is  in  the  market  for  a 
(|uaiitily  of  building  material  for  $.5,400 
residence. 

In  connection  with  aqueduct,  pumping 
station  and  reservoir  for  the  Municipal 
Council,  J.  A.  Grennon,  Chicoutimi, 
wants  prices  immediately  on  hydrants, 
galvanized  pipe,  pumps,  electric  motors, 
cement,  crushed  stone  and  reinforcing 
steel. 

East  Williams,  Ont. 

Tenders  received  by  the  clerk.  W'm. 
McCallum,  Nairn,  until  June  23  for  the 
erecliiiii  of  a  ."(i  font  steel  bridge  for  the 
i'ownsbip  Council. 

Oshawa,  Ont. 

Tenders  received  by  the  architect.  W 
1).  Horsburgh.  care  of  Dominion  Realty 
C'o..  Bank  of  C"ommerce  Bldg.,  King  St. 
W.,  Toronto,  until  |une  11  for  erection 
of  a  $10,000  bank  for  the  Bank  of  Com- 
merce. J.  D.  Young  &  Son.  8:5.)  College 
St.,  Toronto,  will  let  tenders  and  want 
sub-tenders. 

Petrolea,  Ont. 

Tenders  will  be  called  about  July  1  for 
erection  of  a  .$10,000  hospital  addition. 
.Architect,  John  M.  Moore,  425  Rich- 
mond Street,  London. 

Toronto,  Ont. 

Miss  Kate  Frawley,  187  Sackville  St., 
wants  tenders  on  all  trades  for  erection 
of  $10,000  slore  and  apartment  building. 

Tenders  will  lie  called  June  11  by  the 
areliitect,  j.  Wilson  (iray.  Confederation 
Life  Rld.g..  for  (he  erection  of  a  $1;)„")00 
stone  and  brick  oltlce  building  for  Lea- 
man  Kent  Co..  Ltd.,  MeafoVd.  Plans 
and  specificalions  with  the  architect. 


June  G,  1917 


THE  CONTRACT  RECORD 


41 


Three  Rivers,  Que. 

Etienne  Gosselin,  Rue  St.  Genevieve, 
will  erect  a  .i;4,0()()  frame  and  brick  resi- 
dence and  is  in  the  market  for  a  quantity 
of  building  material. 

Wingham,  Ont. 

Tenders  received  until  June  11  by  the 
secretary,  J.  F.  Groves,  for  repairs  to 
school  for  the  School  Board. 

CONTRACTS  AWARDED 

HaUfax,  N.S. 

Cook  Construction  Co.,  Pleasant  St., 
have  the  general  contract  for  hospital 
for  the  City  Council. 

Highgate,  Ont. 

Chas.  Hubbell,  Thamesville,  has  the 
general  contract  and  Contractor  Mar- 
wick,  Watford,  the  masonry  contract  for 
$35,000  brick  church  for  the  Methodist 
Congregation. 

Lennoxville,  Que. 

A.  Cromwell,  Cookshire,  is  general 
contractor  for  $15,000  brick  school  for 
the  Ascot  School  Commissioners. 

London,  Ont. 

\Vm.  Copp,  83  Byran,  has  general  con- 
tract for  $7,000  brick  parsonage  for  As- 
kin  St.  Methodists. 

Niagara  Falls,  Ont. 

The  Niagara  Electric  Company,  Vic- 
toria .\ve.,  Niagara  Falls,  have  the  elec- 
trical work  and  W.  G.  Read,  489  Vic- 
toria Ave.,  Niagara  Falls,  the  plumbing 
and  heating  for  $30,000  school  for  the 
County  Council.  General  contractors, 
Somerville  &  Dilworth,  117  Merritt  St., 
Welland,  are  in  the  market  for  a  quan- 
tity of  building  material. 

Porcupine,  Ont. 

P.  H.  Secord  &  Sons,  Brantford,  have 
awarded  the  steel  sash  on  the  Porcu- 
pine public  school  to  A.  B.  Ormsby  Co., 
Ltd. 

St.  Julienne,  Que. 

Wilfred  Jette,  Montcalm,  has  the  gen- 
eral contract  for  $6,000  frame  school  for 
the  School  Commissioners. 
Ste.  Marie  de  Blanford,  Que. 

Ernest  Desliais  has  the  general  eon- 
tract  for  school  for  the  School  Board. 

South  Porcupine,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $40,000  hollow  tile  and  pressed  brick 
school  for  School  .Section  No.  1,  Tis- 
dale  Township: — Steel  sash,  A.  B.  Orms- 
by Co.,  Ltd.,  48  Abell  Street,  Toronto; 
electrical  work,  Lj'ons  Electric  Co.,  71 
Colborne  St.,  Brantford;  plastering.  How- 
son  &  Potter,  137-139  Erie  Ave.,  Brant- 
ford: hollow  tile.  National  Fire  Proofing 
Co.,  Dominion  Bank  Bldg.,  Toronto. 

West  St.  Paul,  Man. 

Geo.  Taylor  has  the  general  contract 
for  municipal  hall  for  the  Rural  Muni- 
cipal Council. 


Business  Buildings  and  Indus- 
trial Plants 

Dundas,  Ont. 

Pratt  &  Whitney,  Halt  Street,  idan 
(il'lice  building. 

Elmira,  Ont. 

Tenders  will  be  called  at  once  for  ercc 
tion  of  a  dry  kiln  and  moulding  shop  for 


the  Elmira  Transmission  Company.  Man- 
ager, E.  Vice. 

Hull,  Que. 

Plans  and  specilicatinns  with  the  man- 
ager, N.  Lavoie,  who  is  receiving  ten- 
ders for  the  erection  of  a  $13,000  brick 
bank  for  the  Banque  National,  Ridcau 
Street,  Ottawa. 

London,  Ont. 

Tenders  will  be  called  until  June  7  for 
the  erection  of  a  $10,000  garage  and 
stables  for  Hobbs  Mfg.  Co.,  Richmond 
Street. 

Mitchell,  Ont. 

Tenders  will  be  called  until  June  :io 
for  the  erection  of  a  $3.5,000  brick  addi- 
tion to  knitting  factory  for  A.  Burritt  & 
Co.,  Logan  Road. 

Moncton,  N.B. 

Humphrey's  Glass  Works,  Trenton. 
N.S.,  plan  to  erect  a  $150,000  glass  fac- 
tory. Managers,  E.  A.  and  E.  B.  Hum- 
phreys. 

Swift  Current,  Sask. 

The  Canadian  Pacific  Railway,  head 
office,  Montreal,  plan  stockyards. 

Three  Rivers,  Que. 

Chas.  Page,  care  of  Hotel  .St.  Louis, 
will  erect  a  $4,500  warehouse  and  stable 
and  is  in  the  market  for  a  quantity  of 
building  material. 

Toronto,  Ont. 

The  Dominion  Charcoal  Co.,  417  Queen 
\y.,  will  erect  garage,  office,  etc. 

Tenders  are  now  being  received  by  the 
architects,  Burke.  Horwood  &  White, 
Ryrie  Bldg.,  for  the  erection  of  a  $10,000 
brick  booster  house  for  the  Consumers 
Gas  Company. 

Bulk  tenders  are  now  being  received 
by  the  owners  and  sub-tenders  by  the 
Sherwood  Construction  Co.,  Mail  Build- 
ing, for  the  erection  of  a  $135,000  rein- 
forced concrete  packing  plant  for  the 
Swift  Canadian  Co.,  St.  Clair  Avenue  and 
Keele  Street. 

Tupperville,  Ont. 

The  Canada  Flour  Mills  Co.,  Ltd.,  31 
Thames  St.,  Cliatham,  will  er^ct  a  $10,- 
000  elevator.     Manager,  N.  H.  Stevens. 

Windsor,  N.S. 

Colfjnial  Fertilizer  Co.,  Water  Street, 
[dan  extension  to  plant. 

Windsor,  Ont. 

Tenders  received  by  the  architect,  J. 
C.  Pennington,  Labelle  Bldg.,  until 
June  10  for  the  erection  of  a  $5,000  brick 
addition  to  theatre  for  M.  D,  Armaly, 
155  Wyandotte  E. 

Winnipeg,  Man. 

Stewart  Sheaf  Loader  C"o.,  Ltd.,  470 
Martin  Ave.,  plan  factory.  Manager,  J. 
S.  Menzies. 

CONTRACTS  AWARDED 

Didsbury,  Alta. 

Geo.  .Smith  has  the  general  contract 
for  $15,000  frame  creamery  for  the  Car- 
lyle  Dairy  Co.,  338  Fifth  Ave.  E.,  Cal- 
gary. 

Guelph,  Ont. 

I.  B.  Nicholson,  i-are  of  owner,  has 
.general  contract  for  $5,000  coal  pocket 
for  the  Kloepfer  Coal  Co.,  Quebec  St. 

Hamilton,  Ont. 

.\(laui  t  lark.  7  Main  St    \V..  ii.i-,  the 


plumbing  and  heating  contracts  for  $50,- 
000  concrete  and  brick  garage  for  James 
Malloy  &  Son,  51-53  John  St.  S. 

Moncton,  N.B. 

Tilman  D.  LeBlanc,  Lakeburn,  has  the 
general  contract  for  $4,500  Ijrick  busi- 
ness block  for  James  D.  LeBlanc,  170 
Highfield  Street." 

Montreal,  Que. 

S.  CarschofT,  1883  Papineau  Ave.,  has 
general  contract  for  stable  and  shop  for 
H.  Rosenfield,  3577  Papineau  Ave. 

Norcross  Brothers  have  awarded  the 
steel  sash,  steel  partitions,  rolling  steel 
doors  and  tin  clad  doors  on  the  .\merican 
Can  plant  to  A,  B.  Ormsby  Co..  Ltd. 

Collyer  &  Brock,  131  St.  Alexander 
St.,  have  the  electrical  work  and  Tohn 
A.  Gordon,  301  St.  .^ntoine  St.,"  the 
plumbing  and  heating  for  alterations 
costing  $15,000  to  store  for  W.  L  Gear, 
450  McKay  Street. 

Ottawa,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  an  $18,000  workshop  by  Alex.  Gar- 
vock,  Lewis  St.,  for  the  City  Council: — 
Masonry  and  carpentry.  General  Con- 
tractor; roofing.  McFarlaue  &  Douglas, 
313  Slater  St.;  plumbing.  Edge  &  Co., 
Booth  Bldg..  Sparks  St.;  plastering. 
Murphy  &  Morrow,  Billings  Bridge; 
])ainting,  Ritchie  &  Nunn,  .Sunnyside  and 
Bank  Streets;  mill  work,  Jas.  Hill,  Isa- 
bella Street. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $()0.000  auto  repair  shop  for  the  Ot- 
tawa Car  Co..  Slater  .Street: — Pluml)ing 
and  heating,  J.  R.  McLennon,  340  Bank 
St.;  tinsmith.  McFarlane  &  Douglas.  313 
Slater  St.;  electrical  work,  Mac  Elec- 
tric Co.,  Queen  St.;  plastering.  Murphy 
&  Morrow.  Billings  Bridge;  tile  and 
Marble.  Ottawa  Tile  Co.,  Laurier  .\ve. 

The  following  contracts  have  been 
awarded  in  connection  with  the  altera- 
tions costing  $6,000  to  store  for  Allen  & 
Cochrane,  Sparks  and  Elgin  Streets:- — 
General  contract,  Alex  Christie  &  Son, 
Kenniston  Apartments;  masonry,  car- 
pentry, roofing,  plumbing,  heating,  plas- 
tering. General  Contractors;  steel,  Do- 
nn'nion  Brid.ge  Co..  Sparks  St.;  electrical 
work,  W.  L.  Macullum.  Bank  St.:  glass 
and  painting.  J.  B.  Duford.  Ltd..  Rideau 
Street. 

Toronto,  Ont. 

The  folhjwing  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $30,000  bank  for  the  Canadian  Bank 
of  ("ommerce :— Phnnbing  and  healing, 
R.  Jordon,  35  Hazelton  .'\ve.;  sheet 
metal,  etc.,  G.  M.  Bryan.  503  Yonge  St.; 
painting,  Bavington  Bros,,  44  Glenlake 
.•\ve.;  plastering,  W.  H.  Little,  03  Tranby 
Street. 

The  steel  sash  for  building  for  Wil- 
lards  Chocolates,  Ltd.,  has  been  awarded 
to  A.  B.  Ormsby  Co.,  Ltd. 

J.  M. 'Vaughan,  46  Summerhill  Gar- 
dens, has  the  general  contract  for  $9,000 
brick  warehouse  for  S.  lardine,  33  Scott 
Street. 

Walton  &•  Spinal.  40  Price  Street,  have 
the  masonry  and  Mogg  &  Co.,  540  Ade- 
laide \V..  the  carpentry  contract  for  $9,- 
000  brick  addition  to  warehouse  for  the 
Canadian  Dyers  .Association,  3  Liberty 
St.,  ^ 

Tcagle  tS;   Son.  310   D.ivenport  Road. 
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liavf   till-   KtMUTal   ctintriut    for  $^'0,001) 
l>rick.  stffl  and  stuiic  hank  for  llio  L  an 
utlian  Hank  of  Commerce. 

Transcona,  Man. 

Tlic  \  H.  Orinshy  Co.,  Ltd..  Iiavr  ln'on 
awanli-d  the  steel  sasli  for  tlu'  Canadian 
t iovernment  elevator. 

Westmount,  Que. 

Thr  iidlowini;  contracts  have  hcen 
.iwarded  in  connection  with  the  erection 
of  a  $1.1)00  hrick  Karay:e  for  Lewis  Skaife, 
ss  t.  hiirch  Hill  Street,  cor.  Mount  Rose 
Ave. ;(.;eneral  contract,  John  MacGregor 
Ltd..  -Ilo  Druniinond  Bldg. ;  roofing, 
Richardsoit  Simard  &  Co.,  74.5  Clerke 
.St.;  electrical  work,  X'incent  &  Say  Elec- 
tric Co..  ."•.M  L'nion  .\ve.;  painting,  .-Mcx- 
ander  Craig  Ltd..  41  Jurors  Street. 

Windsor,  Ont. 

The  'I'msscd  Concrete  Steel  C'ompauw 
Walker  Road,  have  the  steel  and  Josp.  L, 
Henreau.x.  W  yandotte  St.  E.,  has  the 
roofing.  plinni»ing  and  heating  contracts 
for  $:t0.000  reinforced  concrete  and  hrick 
aiHo  sales  huilding  for  the  Studehakcr 
Corporation.  General  contractor,  R. 
Westcott,  Board  of  Trade  Kldg.,  will 
let  other  trades  later,  and  will  carry  out 
the  masonry,  carpentry  and  painting. 


Residences 

Cap  de  la  Madeleine,  Que. 

luigenc  l)uni.i>.  jr..  i^  erecting  a  .$.">, 1)00 
frame  and  sheathing  residence. 

L  J.  Grandmount  plans  $6,000  l)rick 
and  frame  residence  and  store. 

Halifax,  N.S. 

Plan  proposed  to  hnild  100  four-roomed 
houses.  J.  H  Winfield.  Mollis  St..  is  in- 
terested. 

C.  H.  Wamholt.  Hunter  St..  will  erect  a 
^;4,.500  frame  residence. 

Howard  MacKenzie,  27  Yukon  St.,  will 
erect  a  $3,000  frame  residence. 

Plans  and  specifications  with  the  archi- 
tect, Edwin  A.  Preist,  Queen  Building, 
who  will  receive  tenders  until  June  9  for 
erection  of  a  $4..'>00  frame  residence  for 
Michael  G.  Flavin,  2!)  North  Park  St. 

Plans  and  specifications  with  the  archi- 
tect. H.  E.  Gates,  Queen  Building,  wno 
will  receive  tenders  until  June  !)  for  erec- 
tion of  a  $6,000  frame  residence  for  W.  B. 
Taylor  12.j  Spring  Garden  Road. 

Hamilton,  Ont. 

Plans  and  specifications  with  tlie  archi- 
tect. Walter  Scott.  Sun  Life  Building, 
who  is  receiving  tenders  for  alterations, 
costing  $20,000,  to  hotel  for  apartment 
house  for  William  Goldberg,  100  Park  St. 
South. 

Mabel  Dalley.  206  Main  St..  plans  alter- 
ations to  her  residence. 

J.  Rastrick  &  Son.  architects.  :!0  King 
St.  E..  are  preparing  plans  for  a  $:!,000 
brick  residence. 

W.  J.  Armes.  31.5  Bond  St.,  plans  two 
$1..500  frame  residences,  and  will  carry 
out  the  masonry,  steel,  carpentry,  and 
roofing  and  let  all  other  trades. 

Moncton,  N.B. 

George  V.  Stceves,  164  Park  St.,  will 
erect  tour  single  tenements,  at  a  cost  oj 
$10,000.  and  will  let  plumbing,  heating, 
and  electrical  work  later. 

J.  .\.  Thibideau,  31  Spurr  St.,  will  short- 
ly erect  a  $4,000  double  residence,  and 
will  let  plumbing,  heating,  plastering, 
painting  and  electri.  ;il  work. 


Montreal,  Que. 

\arcis>i'   reioiinin,  I  li  inlr\ nrd  [)v- 

c.ii'ii'.  will  elect  a  $:;,."i01i  linek  niltage.  . 

Ottawa,  Ont. 

(i.  C.  McCue.  (iiinidur  St..  is  starl- 
ing work  on  addition  and  alteratiouis, 
costing  $4,000,  In  his  residence. 

Daniel  Mussell,  Catherine  St.,  will 
erect  a  .")()()  stiieen  ami  iraiiie  resi- 
dence. 

Calih  llroolvi's,  ."it  l)ri\evvay  VV.,  plans 
residence. 

Three  Rivers,  Que. 

I'".  \.  Vanasse,  i)u  I  Matin,  is  erecting  a 
.$4, 000  frame  residence. 

Dame  1).  Larivie  is  about  to  rebuild  a 
$:'>,000  two-storey  residence. 

lulmond  Gaulhier,  420  Ste.  Cecile.  will 
erect  a  $:!,.")00  l)rick  residence. 

.^rthnr  Bergeron,  87  Mercier,  is  erecl- 
in.g  a  $4,000  frame  residence. 

Toronto,  Ont. 

1).  Morris,  2167  Queen  E.,  will  erect 
apartments  and  stores,  costing  $28,000. 

.\.  Edwards,  :!.")  Thoms  Cre.seenI,  will 
erect  a  pair  of  Ijrick  residence--,  cnsiing 
$().10(l,  and  will  let  plunil.)in,g,  liealin,g, 
wiring  ami  plasterin.g. 

J.  M.  Vauglian  iH;  Son.  :.:>.  Sninmerhill 
tiardens,  is  erecting  upariiiieiits  cnsiing 
$12,000,  and  will  ])uy  all  tnalerial  ami  let 
])luml)ing,  heating  and  w  iring. 

W.  J.  Hill,  92  Church  St.,  will  ereci 
three  pairs  of  brick  residences.  e>>sting 
$12,000. 

I''rank  A.  McConvey,  IS  Toronto  St., 
will  erect  six  $3,000  brick  residences. 

Tenders  are  being  received  lor  heat- 
ing, plumbing,  wiring,  etc.,  for  apart- 
ments costing  $20,000  for  James  Stewart, 
(527  Crawford  St. 

I'urton  &  Chennelis.  ir),S  Ellsworth 
.\ve.,  will  erect  a  $4. .">()()  brick  du])le.\  resi- 
dence, and  will  ljuy  lu'ick  ami  luiiil.)er  and 
let  |)lumbing,  heating,  etc. 

(_'.  F.  Cudmore,  62  Pacilic,  will  erect 
four  $2,800  brick  residences,  and  will  let 
smaller  trades. 

Purton  &  Chennelis,  158  Ellsworth 
.\ve.,  will  erect  two  $2,000  brick  resi- 
dences, and  will  let  plumbin.g,  heatin,g, 
wiring,  etc. 

H.  E.  Warrington,  65  Ferrier  Ave., 
will  erect  a  pair  of  residences,  at  a  cost 
of  $3,200. 

J.  ITipkiss,  734  Duixint  St.,  will  erect  a 
pair  of  brick  residences,  costing  $:'.,()i)(), 
and  will  buy  brick  and  lunil)er. 

(inrdnn  &  Helliwell,  ( 'nnfederatinii 
Life  Building,  are  preparing  plans  ami 
tenders  will  be  called  shortly  fnr  erec- 
tion of  a  $5,000  brick  residence. 

W.  P.  Levack,  519  Koxtnn  Rnad.  will 
erect  a  $4,750  brick  residence  and  .gar- 
age. 

F.  (Aidmore,  62  Pacific  Ave.,  will  erect 
two  $3,500  brick  residences,  and  will  buy 
brick  and  lumber  and  let  smaller  trades. 

-S.  B.  Green.  40  Woodside  Ave.,  will 
erect  a  $3,000  brick  residence,  buy  brick 
and  lumber  and  let  heating,  plnmhing, 
wiring,  etc. 

(irimsliaw  Brothers.  24  jSrookmounr 
Kd.,  will  erect  a  pair  ot  brick  residences, 
costing  $:!,000  each,  and  will  buy  brick 
and  lumber  and  let  plumbing,  heating, 
etc. 

R.  Lankin.  85  Hogarth  .\ve.,  will  erect 


a  pair  of  brick  and  ron.ghcast  residences, 
at  a  cost  of  $3,000. 

J.  VV.  Clare,  1751)  Dufferin  St.,  will 
erect  si.\  brick  and  roughcast  residences, 
costing  $(;,()()(). 

T.  J.  Allen,  4S  Oaknunint  Ave.,  will 
erect  a  $4,500  brick  residence  and  garage, 
and  will  let  smaller  trades. 

Windsor,  N.S. 

Rupert  Lasers  plans  bungalow. 
James    I'lrown   plans  erection   of  two 
hrick  bungalows. 

Herbert  Shand  plans  bun,galow. 

York  Mills,  Ont. 

W.  G.  Hunt,  7  Queen  St.  E.,  Toronto, 
is  preparing  plans  for  a  $6,000  brick  resi- 
dence. 

CONTRACTS  AWARDED 

Beaverton,  Ont. 

Thomas  Doherty  has  general  contract 
for  frame  and  concrete  summer  house  for 
the  Toronto  Down  Town  Mission. 

Bradford,  Ont. 

R.  H.  Barker,  Newmarket,  has  gen- 
eral contract  for  $3,000  brick  residence 
for  Sam  Lukes. 

Cap  de  la  Madeleine,  Que. 

\V.  Unusseati  has  the  general  contract 
for  $.'(.ton  frame  am!  lirick  residence  for 
Eu,gene  Bertrand. 

Halifax,  N.S. 

:\.  Conrad,  care  of  owner,  D.  A.  Mac- 
Donald,  33  Cedar  St.,  has  general  con- 
tract for  $4,000  frame  residence. 

William  S.  Craig,  Upper  Water  St., 
has  the  plumbing  contract  for  six  resi- 
dences being  built  for  the  Eastern  In- 
vestment Corporation. 

VV.  S.  C  ollins,  2  Liverpool  St.,  has  gen- 
eral contract  for  $:;,()()()  frame  residence 
for  J.  .S.  Higgins.  46  Chebncto  Road. 

Hamilton,  Ont. 

The  following  contracts  have  Ijeen 
awarded  in  connection  with  the  erection 
of  five  $3,000  brick  residences  for  W.  H. 
Cooper,  Clyde  Building:  Plumbing.  J. 
Saynor,  427  Aberdeen;  iplasitering,  W. 
Bayliss,  372  Beach  T'td.;  painting,  Gibson 
Brothers,  172  Rosslyn  Ave. 

William  Ferris,  24  Huron  St..  has  the 
masonry,  steel,  carpentry,  and  roofing 
contracts  for  four  $1,500  franie  residences 
to  be  erected  by  J.  A.  McCutclieon,  Fed- 
eral Life  Buildin.g.  who  will  let  all  other 
trades. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
nf  I  w  n  $:.',()()()  frame  residences  for  J.  W. 
.SiniiiLjer,  .'j(>  Strathcona  -Xve.,  who  will 
carry  out  the  carpentry  and  roofing: 
Masonry  and  steel,  G.  Matthews,  85 
Gage  Ave.  S.;  electrical  work,  N.  Bron- 
son  ,152  Queen  St.  W. ;  plumbing,  J.  Lux- 
on,  60  Lecming  St.;  plastering,  C.  Har- 
tluip,  177  Rebecca  St.;  painting,  E.  Pen- 
fol(l,  care  of  owner. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $10,000  brick  apartment  house  and 
stores  for  A.  C.  Sansome,  99  Park  N.: 
Roofing.  Dennis  Jocelyn,  Walnut  St.  N.; 
electrical  work,  J.  Dynes.  20  .\valon 
Place;  paintiii"  T.  Eastwood,  84  (lai- 
ficld  Ave.  S. 

Geor.ge  Waik,  i:>5  West  Ave.  V^'..  has 
the  carpentry  and  roofing  contracts  for 
two  $.),000  brick  residences  for  Thomas 
Landers,  47  Myrtle  .\ve.,  who  will  carry 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydrauIicaUy  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 


INGLIS  PRODUCTS  ARE  MADE  IN  CANADA 


Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 


The  John  Inglis  Company^  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

OtUwa  RcprM«nUtive :— J.  W.  ANDERSON,  7  Bank  Street  Ckunbcrt 
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•  ■III  the  inasKiiry  aiul  stoi-1  ami  lii  all 
otluT  iradvs. 

J.  Saynor,  437  AIumiUch  Am.,  ami  J. 
Morclatiil,  520  I'aniinii  ['..,  Iiavc  tlu' 
|>ltiiiiliin>{  and  (libsoii  lirnthiTS,  172  Ross- 
lyn  Avf.,  the  |>aintiii${  contract  tor  two 
$:t.(HlO  brick  rcsi<iiiucs  for  W.  II.  (."oopir, 
(.'l>tlo  liuililini;. 

London,  Ont. 

Dennis  Wire  &  iron  Co.,  Ltd..  22-~'(> 
Dtindas,  have  the  .•itecl,  and  .las.  llrecn, 
•••»."•  Hathnr.st  St.,  the  pliiiiihini;  and  heat- 
ing contracts  for  $(;.(um  brick  residence 
for  Kred  II eiidersi >ii,  can-  i>\  l\i>l(iiis<iii 
Little  Co. 

J.  Moran.  ;»:i7  .NLiiiland  St..  has  ilu- 
!.;eneral  contract,  and  will  carry  out  llir 
painlin.!.;  for  $:i..")tlO  brick  resideiuc  Im 
( leorne  I'.nrilick,  til  l  (Jneen  Ave. 

Moncton,  N.B. 

r.  .\.  I!i>iir<nie.  17  1  Kin.n  St.,  have 
the  .general  ci>nlract  I'or  $:'..()()()  tlniihii- 
tenement  house  for  (.>ril  X.iwlaii,  :i  1 7 
Kiny  St. 

.\.  H.  Stevens.  41!!  St.  George  St.,  lias 
the  i^eneral  contract  for  $:!.000  residence 
for  Thomas  E.  lioward.  Lewisville. 

Patrick  Leblanc  has  the  general  con- 
tract for  two  tenement  houses,  costin.g 
$:!.:>t)0,  for  Aidrick  Cormier,  437  Main  St. 
Tenders  received  by  the  archiitect,  VV.  C. 
Barnes,  Main  St..  until  June  12  for  plumb- 
intr.  heating,  painting  and  electrical  work. 

C.  W.  Mittbn.  corner  Cameron  and 
John  Streets,  has  the  general  contract, 
and  will  let  masonry,  plumbing,  heating, 
electrical  work  for  $3,000  residence  for 
Fred  C.  Jones,  2.5  Gordon  St.;  also  wants 
prices  and  catalogues  on  plunil)ing.  paint- 
ing and  electrical  work. 

C.  \V.  Mitton,  corner  Cameron  and 
John  Streets,  has  the  general  contract, 
and  will  receive  tenders  until  June  8  for 
plumbing,  painting  and  electrical  work 
for  two  tenement  houses,  costing  .$3.,")00, 
for  J.  Fenwick  Fownes,  1.502  Marie  St, 

C.  W.  Mitton,  corner  John  and  Cam- 
eron Streets,  has  general  contract,  and 
will  let  masonry,  plumbing,  heating  and 
electrical  work  for  $.!.200  brick  resi- 
dence for  Mrs.  Ralph  Black,  470  St. 
George  St. 

George  Hopcy,  Sunny  Brae,  has  the 
general  contract  for  $3,000  residence  for 
William  Peake,  corner  Church  and  Union 
Streets,  and  is  receiving  prices  on  ma- 
sonry, plumbing,  electrical  work  and  a 
natural  gas  furnace  until  about  June  9, 

T.  &  A.  Bourque,  171  King  St.,  have 
the  general  contract  for  $4,000  double 
tenement  house  for  Mrs.  Marie  Louise 
Magee.  360  Lutz  St. 

Montreal,  Que. 

.\.  F.  I'.yers  &  Co..  340  University  St.. 
have  general  contract  for  alterations 
costing  $3..500  to  residence  for  Dr.  Muck- 
leston,  167  Stanley  St. 

Ottawa,  Ont. 

The  frillowing  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $4,000  brick  veneer  residence  for 
John  Tulley,  care  of  general  contractor. 
A.  E.  Thorns.  .53  Queen  St.:  Electrical 
work.  A.  Swartz.  3  Rose  St.;  plumbing. 
J.  T.  Blythe.  Frank  St.;  heating.  J.  Cam- 
eron. Lewis  St. 

X.  Hollester,  .512  Bay  St.,  has  the  gen- 
eral contract  and  will  carry  out  the  car- 


pcnlry  and  llcallic  i<:  Davidsim,  J,'')! 
Grcenlield  .\\c.,  liavc  the  masonry  and 
steel  contract  for  .1;1(),(U)()  i)rick  addition 
to  aiiartnuMil  Inuise  for  Mr.  .Smith. 

Richmond  Hill,  Ont. 

\\ .  11.  (irahain  has  general  contract 
and  will  sublet  heating,  plumbing,  wir- 
ing, etc.,  for  a  .^ri.oon  l)rick  residence  for 
Harry  Moyle. 

Swansea,  Ont. 

I'homas  Jvobinson,  1 1  Evelyn  Ave.,  To- 
ronto, has  the  general  comtract,  and  will 
icl  smaller  tr;ides  for  the  erection  of  four 
.1;3, ()()()  resiliences  for  l^dwards  &  (.'orley, 
131   i\oncesvalles  Ave.,  Toronto. 

Three  Rivers,  Que. 

/.  Forest,  N.I'..  C.  ( ).  C.  Bldg.,  has 
general  contract  for  $4,000  frame  .and 
sheathing  residence  for  Dame  T.  Morin. 

-Votary     Z.    l'"ores1,     C.O.C.  Itiiildin.L;. 
has  (lie  general  contract   for  two  hue 
menl  houses,  costing  $(>,(ii)n,   for   U.  Si. 
( )uge,  Lavioletle  Ave. 

Nestor  Monitambault,  49  Amherst,  lias 
.general  contract  for  $4,000  frame  resi- 
dence for  F.  N.  Vanassc,  Du  Platin  St. 

Toronto,  Ont. 

(ieorge  Moore,  16.5  Ronan  Ave.,  has 
the  plumbing  and  tenders  are  being  re- 
ceived for  hot  air  heating  for  seven  resi- 
.dences,  costing  $10,000,  for  B.  Robinson, 
491  Rushton  Rd. 

J.  E.  Collict,  31  Norton  Ave.,  has  the 
plumbing  and  Hearn  &  Lillie.  311  Ron- 
cesvalles,  the  heating  contract  for  $10,00i) 
lirick  apartments  for  A.  J.  Henderson,  r>:; 
Wells  Hill  Ave. 

Windsor,  Ont. 

Arthur  Sclliy.  29  Eliott,  has  the  mason- 
ry and  plastering  and  the  Windsor  Hard- 
ware Company,  09-71  Sandwich  St.  E., 
have  the  lieating  and  plumbing  contracts 
for  $6,000  brick  residences  being  erected 
by  D.  Coutts,  Giles  Boulevard,  for  L.  C. 
VVetzel,  care  of  Toledo  Scale  Company, 
who  will  carry  out  the  electrical  work. 
General  contractor  will  do  carpentry  and 
roofing. 


Power  Plants,  Electricity  and 
Telephones 

London,  Ont. 

Battle  Creek  Toasted  Corn  Flakes 
Company.  Ltd.,  Dundas  St..  plan  pur- 
chase of  electrical  equipment. 

Winnipeg,  Man. 

IClectrical  Department.  City  Council, 
plan  new  street  lights,  costing  $12,000. 
City  Engineer,  W.  P,  Brereton. 

CONTRACTS  AWARDED 

Montreal,  Que. 

John  MacGrcgor,  Ltd..  41.5  Drumniond 
Building,  have  general  contract  for  $3.S00 
addition  to  transformer  house  for  Thos. 
Davidson  Manufacturing  Convpany,  187 
Delislc  St. 

Winnipeg,  Man. 

Van  Hornebeeck  &  Young.  464  Pro- 
vencher  Ave.,  .St.  Boniface,  have  the  .gen- 
eral contract  for  $185,370  addition  to 
power  plant  for  the  Electrical  Depart- 
ment. City  Council. 


Fires 

Britannia,  Ont. 

i\esidence  owned  by  P.  H.  Desilets, 
154  Rideau  St.,  Ottawa.    Loss,  $3,000. 

Residence  owned  by  William  Holzman, 
229  Bank  St.,  Ottawa.    Loss,  $4,000. 

Fort  William,  Ont. 

Store  and  munitions  factory  owned  by 
the  Copp  Stove  Company,  Ltd.,  Syndi- 
cate Ave.     Loss,  $.500,000. 

Frazerville,  Que. 

Factory  owned  l)y  the  Frazerville 
Chair  Co.     Loss  $30,000. 

Montrose,  Ont. 

Ice  house  owned  by  the  Michigan  Cen- 
itral  Railway,  head  office,  Detroit,  Mich. 
Loss,  $.5,000.     Will  rebuild. 

Pembroke,  Ont. 

Mill  owned  by  the  ("(jlonial  Lumber 
Comi)any,    Total  loss,  $140,000. 

St.  Bazil,  N.B. 

liarn  owned  by  the  .Sisters  of  Hotel 
Dieu  Hospital.    F.stimated  loss.  $15,000. 

St.  John,  N.B. 

Factory  owned  by  McCready  &  Sons, 
Ltd.,  Camden  Street. 


Miscellaneous 

London,  Ont. 

C.  E.  Parsons,  8  Hayman  Court,  want 
prices  and  information  on  hardwood 
floors  for  residence. 

The  Utilities  Commissioners  want 
prices  immediately  on  three  transform- 
ers and  30,000  red  pressed  brick. 

Frank  C.  Westman,  226  Talbot  St.,  is 
in  the  market  for  10,000  feet  of  flexible 
wire  cables,  a  large  quantity  of  two-inch 
round  bar  steel  and  springs. 

Maisonneuve,  Que. 

N.  M.  Loney,  engineer,  care  of  Ameri- 
can Can  Company,  120  Broadway,  New 
York  City,  wants  prices  at  once  for  two 
150  h.p.  150  pounds  pressure  internal- 
tired  boilers. 

Swift  Current,  Sask. 

Tenders  received  by  Geo.  D.  Arnott, 
clerk,  for  supply  of  one  synchronous 
motor  driven  centrifugal  pump  of  800 
imperial  gallons  per  minute  capacity. 
Plans  and  specifications  at  Winnipeg  and 
Toronto  ofifice  of  the  Contract  Record. 

CONTRACTS  AWARDED 

Montreal,  Que. 

E.  Corbeil,  385a  Montcalm  St.,  has  gen- 
eral contract  for  $3,500  reinforced  con- 
crete coal  shed  for  Fabrique  Ste.  Cath- 
rine,  408  Amherst.  General  contractor  is 
in  the  market  for  a  quantity  of  building 
material. 

T.  F.  Dwyer,  414  Merchants  Bank 
i5uilding.  wants  prices  on  a  quantity  of 
cement,  lumber,  and  other  building  ma- 
terials. 

Ridgetown,  Ont. 

Michi.gan  Central  Railway,  head  oflice. 
Detroit,  Mich.,  plan  steel  water  tank. 

Toronto,  Ont. 

The  Hamilton  and  Toronto  Sewer  Pipe 
Company,  Dominion  Bank  Building,  w\int 
a  fly-wheel,  14  to  16  inches  diameter, 
crown  face  20  inches  or  more,  must  be 
split;  give  diameter  of  bore. 

The  Glass  Garden  Builders,  Ltd.,  Kent 
Building,  have  general  contract  for  $3,500 
conservatory.  Architect.  Wickson  & 
(Jrcgg-,  Kent  Building. 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  Tliis 
Class  of  Work. 

Any  ,  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


If  You  Need  a  SPEEDY  CONCRETE  MIXER 

and  one  to  do  your  work  riglit  and  save  you  a  whole  lot  of  money,  seeure 
one  of  our  HEART  SHAPE  MIXERS, 

noted  for  rapid  and  thorough  mixing  of  Concrete 
Built  of  steel,  not  iron,  and  to  a  high  standard  of 

efficiency.  Lasts  a 
life  time.  All  sizes 
and  styles,  and 
guaranteed. 


OVER 
5,000 
IN  USE 


Made  in  Canada 
by  a 
Canadian  Firm 


Famous  Heart 
Shape  Mixer 


Write  for 
Latest  Catalog 


Our  Concrete  Machinery 

1^  of  the  latt 
CDmiM'ises  tl 

Hoists 


1^  of  the  latest  type  made  in  Canada  and 
CDniiirises  the  following — 


Double  Drum 
Electric  Hoist 


all  sizes  and  styles  for  any 
class  of  work.  Mounted 
willi  steam,  sas  or  electric 

power. 

Crushers,  Rolls,  Brick,  Block  and  Tile 
Machines,  Screens,  Dump  Cars,  Road 
Pavers,  Mixers,  Sewer  Pipe  Machinery, 
Pumps,  etc.  Contractors'  and  builders' 
full  Equipment,  etc. 

Write  for  our  Special  offers. 


WETTLAUFER  BROS.,  LIMITED,  178  Spadina  Ave.,  TORONTO,  ONT. 


James  Thomson,  President. 


J.  U.  Allan,  Vice-President. 


Jamks  a.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 


CAST  IRON  prPE 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 


46 


THE   CONTRACT  KRCORO 


.Inilr   C,  lOir 


Gain  in  City-Planning  Movement 

During  the  last  year  marly  I")  pir 
iiiil.  «if  tlu-  rilics  iif  mull-  than  KMi.oixi 
|iit|>uluti>Mi  in  tlu-  L'nite«t  Slates  and  I  .'> 
per  cent,  nf  tlu-  cities  of  from  U'.">,(i(it)  lo 
lOO.ono  population  have  made  im|)oriant 
and  constructive  advances  in  city  plan- 
niitR,  according  to  llcorKe  B.  Ft^rd,  ciiair- 
inan  of  the  committees  o(  the  American 
Institute  of  Architects,  in  an  aildress  be- 
fore the  aniuial  convention  oi  the  Nation- 
al Municipal  LeaRue,  recently  held  at 
S(>rin.t;tiehl.  Mass.  The  activity  developed 
throughout  America  anions  semi-piihlic 
or  orticial  hollies  and  in  the  lej-islaturcs 
of  many  states  is  said  to  he  unprecedeiil- 
eil.  At  a  nu-etiufi  of  the  National  Con- 
ference on  (.  ity  Planning  held  last  juiu- 
a  committee  was  appointed  to  study  the 
possihililies  of  securing'  a  national  bureau 
for  city  plannin.u;  and  nuinicipal  invesli- 
^ation.  In  rej-ard  to  city  planniii.n  in 
i^etu-ral.  Mr.  Ford  slates  that  enormous 
>trides  are  not  only  beinj;  made  in  the 
L'nited  States  and  t  anada.  but  in  France, 
i-ln.i>'land,  and  even  in  Itulia.  ami  thai 
never  has  the  movement  enjoyed  a  more 
hoi)elul  aiul  constructive  year  than  ihr 
past. 


lii>--ilion.  ilu-  lime  ri'(|iincil  \ii  plare  llir 
span,  howi'ver.  w.is  less  than  mi  an\'  nl 
those  ])reviousiy  put  inlo  posilidii,  cinl\' 
:il>  minutes  elapsiiiL;  lu  Usirii  llie  lime  the 
>pan  left  .■>luire  ami  il^  loeatioii  in  Imal 
position. 

\11  of  the  spans  were  i)uiU  on  llie  iiorlli 
bank  of  the  river  just  down-stream  froiu 
the  bridge  site,  so  that  when  ready  to  be 
l)laccd  in  position  two  stern-wheel  steam- 
ers could  push  the  supporting  barges  up- 
stream until  the  span  was  in  proper  posi- 
tion above  pier  supports.  Electric-rail- 
way tracks  arc  being  laid  to  counect  with 
tile  trestle  across  Haydon  Island  already 
biiili  by  the  Portland  Railway,  Light  & 
I'liwer  t'nmpany.  The  ijaving  of  the 
brid.ne  is  already  under  way. 


nut  by  ( luggeiil)nlil,  Mnlier  iSj  Co..  of 
Ziirieli,  according  to  the  Scluveizerisehe 
Hanzeiliing  of  b'ebruary  :i,.li)17. 

The  i)aeking  is  made  of  rolls  of  news- 
p.aper,  conical  in  form,  (i  in.  long,  J4  ''i- 
to  '/2  ill.  in  diameter,  nested  together  and 
pasted.  They  are  water,proofed  by  im- 
Iiregnating  with  tar  oil.  They  are  flex- 
ible and  compressible,  and  can  be  driven 
very  tight  with  a  caulding  iron.  A  ^-\n. 
lead  .joint  is  poured  over  the  paper,  but 
even  without  this  such  joints  held  a  pres- 
sure of  T.'jO  iM)Uiids  per  s(|uare  inch  after 
I'oiiiicen  (lays  in  water. 


I 'ipe-j(  lint  materials  became  so  scarce 
on  aceonnt  of  tbr  war  ileniands  tlial  R. 
Moor,  Zurich,  S  vvitzeTlaiid,  dexised  a 
Ii.'ilier  packing  fur  joints  of  cast  iron  and 
steel  pi])i,-s.     Sueli  joints  lia\e  been  tried 


Last  Span  is  Placed  on  Columbia  River 
Bridge 

The  last  si)an  of  the  Columl)ia  Ri\er 
interstate  bridge  was  recently  launched 
and  successfully  fitted  into  place.  This 
completes  the  difficult  construction  fea- 
tures of  the  first  highway  bridge  to  be 
thrown  across  the  lower  Columbia  River. 

tireatcst  care  attended  the  i)lacing  of 
the  last  span,  as  there  was  i)ractically 
no  leeway,  this  span  being  fitted  in  be- 
tween others  alreadv  anchored  in  final 


For  Superior  Service 
MAIN  2609 

BONDS 

of  every  deccription 

INSURANCE 

Plate  Glaas  and  Burglary 
THE 

Canadian  Surety  Co. 

26  Wellington  St.,  East 
TORONTO  ONT. 


»!JllaiR»Cl:  REBPORCi 

ant  -  COKCRETh  CONCREI 

OWBDCTi  talid 

OOL      HOOL  'HOOL 


Sold  separately 


Now  Ready — 

Bridges  and  Culverts 

Vol.  Ill  of  the  Series 

Reinforced  Concrete  Construction 

By  G.  A.  Hool,  Associate  Professor  of  Structural 

Engineering,  University  of  Wisconsin. 

This  is  the  first  treatise  on  practical  design  and  construction  of 
bridges  and  culverts.  It  completes  this  remarkable  series.  You  prob- 
ably know  something  about  these  books — 

How.  they  came  out  without  the  advantage  of  a  widely  known  name 
as  author. 

How  the  leading  civil  engineering  papers  hailed  them  as  the  best 
on  the  subject. 

How  they  were  at  once  recognized  as  the  most  useful  and  practical 
books  that  have  appeared. 

They  are  today  standard  among  engineers,  architects  and  con- 
tractors, as  well  as  in  colleges. 

Vol.  I — Fundamental  Principles.  254  pages,  6  x  0,  88 

illus.,  $2.50  net,  postpaid. 
Vol.  II — Retaining  Walls  and  Buildings,  675  pages, 

6x9,  412  illus.,  34  plates,  $5.00  net,  postpaid. 
Vol.  Ill — Bridges  and  Culverts,  688  pages,  6x9,  over 

600  illus.,  41  plates,  $5.00  net,  postpaid. 

SEND  YOUR  ORDERS  TO 

Contract  Record  &  Engineering  Review 

347  Adelaide  St.  We.t,  TORONTO 


Tunc  (1,  i;ir; 
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THE  DOVETAILED  LATH 


BISHOPRIC 

STUCCO  BOARD 

Lowers  the  Cost  of  Fine  Stucco  or 
Cement  Houses 

r.ishoinic  Stucco  I'.oarcl  is  nailed  direct  to  tlic  studding,  taking 
llic  idace  and  saving-  the  cost  of  boarding,  slieathing  paper,  furring 
ships  :ind  hitli.  :,v.t\  S(l  jkt  cent,  of  the  work.  The  total  cost  of 
the  liniOi.,!  vm,  ,r,  Aall  .m  I ',i  vl  h  ic  Stucco  Hoard  is  very  little 
over  iimuIK   hinii  ."i.",  t.i  I .o  im  i  cent. -  that  of  a  stucco  wall  on 

the  oidiiiai  V  liMiiid  aii>n. 

M  the  same  time  the  Bishopric  Stucco  Board  makes  a  decidedly 
better  wall — a  wall  which  the  dampness  of  the  cement  cannot  pene- 
Ir.-ile.  and  uhich  will  not  mark  wv  give  way. 

r.islici|ii  u-  SiiuH-ii  iioai'l  In  lji-  to  offset  the  growing  cosi  of 
building,  and  enables  the  (  .  ml  i  .1.  Ii ir  lo  turn  out  a  perfect  ami 
permaucnl  job  at  a  lower  price.  I'.ctter  investigate.  \Vrite  us  for 
free  samples  of  liisliopric  .Stucco  and  Lath  F<oards,  and  I'ooklel 
illustr.'iting  buildings  on   which   ii   h.'iS  l>een  used. 

BISHOPRIC  WALL  BOARD  CO,  LIMITED 
529J  Bank  St.  OTTAWA,  ONT. 


"Meaford"  Means  Merit 

That  is,  when  it  is  applied  to  the  line  of 

Wheelbarrows, 

Concrete  Carts,  etc.,  etc., 

which  has  made  the  name  "  Meaford "  famous 
among  contractors  all  over  the  country. 

If  you  are  in  need  of  concrete  wheelbarrows, 
drag  scrapers,  concrete  carls,  wheel  scrapers, 
etc.,  which  will  stand  the  maximum  wear  for 
the  lowest  cost,  you  should  investigate  the 
"Meaford"  line  immediately.  Write  for  cata- 
logue and  prices. 

Meaford  Wheelbarrow  Co.,  Limited 

Meaford  -  Ontario  -  Canada 

SELLING  AGENTS: 

Quebec  and  Maritime  Provinces:  Alexander  Gibb,  1-2  St,  Nicholai 
Building,  St.   Nicholas  Street,   Montreal,  Que. 

Manitoba  and  Alberta :  Bissett  &  Loucks,  f  Jmited,  IBl  Notre 
Dame  Avenue  East,  Winnipeg,  Man. ;  Bissett  &  Loucks, 
Limited,  604  Agency  Building,  Edmonton,  Alta. 

British  Columbia:  Tohn  Burns,  329  Railway  St.,  Vancouver,  B.C. 


Metal 
Protection 

In  any  kind  of  metal  con- 
struction the  element  of 
rust  is  such  a  destructive 
factor  that  the  best  protec- 
tion obtainable  is  unques- 
tionably the  cheapest. 

CARTER'S 

Dry  Red  Lead 

is  the  highest  standard  qual- 
ity and  affords  a  perfect 
sealing  coat  that  absolutely 
protects  all  kinds  of  metal 
from  rust  and  corrosion. 

We  make  Orange  Dry  Lead 
and  Litharge  also  Special 
Dry  Lead  and  Litharge  for 
Color,  Varnish  and  Rubber 
Makers.  Oxides  for  Stor- 
age Batteries  and  Pottery. 

All  products  are  wholly 
Canadian  made. 

Quotations  sent  upon  request. 

The  Carter  White  Lead  Co. 

of  Canada,  Limited 
91  Delorimier  Avenue 
Montreal 
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One  Man 
Standing 

can-  111  till'  sauK-  liiiic — 
surface  as  niucli  concrete 
as  five  men  on  their  knees, 
ami  do  it  better,  if  lie  uses 


ABRAM 


Long  Handled  Tools 

lIundrFtls  of  linislicrs  wlio  use  Alnani  Tools  will  prove  lliis  lo 
you.     The  srcirt  is  llic  Aliraiii  Ooulilc  Action  llevice. 

Wrile  loilay  for  our  catalog  descriljing  tliis  exclusive  feature  ami 
tliowii'i;  t'  r  Alnjin  comiilete  line. 

ABRAM  CEMENT  TOOL  COMPANY 


46-48  Ouelette  Avenue 


WINDSOR.  ONT. 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
for  estimates. 


Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Winnipeg  Calgary 


Toronto  Montreal 


Limited 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  lupply  you  in  any  size  or  quantity. 

Our  service  i*  unexcelled  and  our  price*  right. 

Phone  or  write  us  for  quotation*  when  you  are  In  the  market. 
Office -M  4515   M  4516      Re«ldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Etsery,  Manager 


WOODEN  PIPE 


Wire  wound  wood  stave  pipe,  2  in.  to  24  in.  diayieter.  Con- 
tinuous  wood   stave  pipe,   any   diameter  required. 

CANADIAN  PIPE  CO.,  LIMITED 


Established  1904 

Eiiuipped    with  the 
niacliine  driven  by  a 
Guaranteed. 


New  Factory  Erected  1910 

most  up-to-date  machinery.  Every 
separate  electric  motor.  Satisfaction 


Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  lizei 
54  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 

house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  con  osion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisco 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 
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ELEVATED 

STEEL  TANKS 

Hemispherical  and  Segmental  Bottoms 

Manufactured  in  Pittsburgh,  Pa. 
Erected  Anywhere 

We  have  special  designs  for  Municipal, 
Railway  and  Industrial  service 

Catalogue  No.  15  sent  upon  request. 

Pittsburgh-Des  Moines  Steel  Co. 

New  Voik  City,  42  Cliuicli  St. 

Pittsburgh,   Ta.,  945  Cuny  BIdg 

Chicago,  111. —1275  First  National  Bank  Bklg. 

Dallas,  Texas,  Praetorian  Bklg. 

San  Francisco,  Cal.,  Rialto  Bldg. 

Havana,   Cuba — 65   Nova   Scotia    Bank  Bklg. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  !)o8  Tuttlc  Street. 


2^  M.^^  ■ 


National  Iron  Works 

LIMITED 

Head  Office,  Works  and  Docks  TORONTO 

CAST  IRON  PIPE 

Every  Size  for  Water,  Gas,  Culvert  or  Sewer, 
Carried  in  Stock  at 

MONTREAL  -  TORONTO  -    PORT  ARTHUR 

LAKE  OR  RAIL  SHIPMENTS 


CANADIAN 
CHICAGO  BRIDGE  &  IRON 


CO. 


Built  for  C.P.R.  Montreal 


Limited 
BRIDGEBURG.  ONTARIO 
Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:  — 
Bridgeburg.  Ontario.  130  Janet  Street 

Chicago,  Illinois,  2014  Old  Colony  BIdj 
New  York,  N.  Y.,  30  Church  Street 

Shops:— Bridgaburs,  Ont. 

Chicago,  111.  Gre«nvlll«,  Pa. 


CONCRETE  MIXERS 

Four  Sizes.  From  50  yds.  to  200  yds.  capacity  per  day. 
Our  large  size  has  traction  drive. 

We  also  make  Towers  and  Tanks  for  Sprinkler  and 
other  purposes. 

Gas,  Gasoline  and  Oil  Engines,  Stationary  Mounted 
and  Traction. 

The  most  complete  line  on  the  market.  Hoists,  Com- 
bination pumping  and  water  supply  outfits  of  every 
description.    Steel  flag  poles,  etc. 


Send  for 
Catalogue 
if 

interested 


Our  50  Yard  Mixer 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manutactureri  under  Canadiaa  and  U,  S.  Letkeri  Patent 

Toronto      •  Canada 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 


ni.uic-.  OiTicc  North  I  ^    KveniriKS,  North  2 


107 


Dake  Double  Drum  Friction  Hoist 


•Mailc  in  six  i>i/.cs,  5 
to  30  liorse  power,  steam 

or  compiesserl  air— Dake 
motor  directly  connected. 
P'tirnislied  with  clutch 
(liunis  if  i)referred.  Can 
lie  double  geared  to 
■  Inuhic  the  lifting  capa- 
rily  and  decrease  speed 
liy  one  half.  Made  to 
carry  overload  as  great 
as  rated  capacity. 


DAKE  ENGINE  CO.,  Grand  Haven,  Mich.,  U.S.A. 


CANADIAN  AGENTS : 
Montreal,  Muisent,  Ltd.— Toronto,  A.  R.  Williams  Machinery  Co.,  Ltd. 


A 

Cheaper 
and 

Quicker 

Way  to 

Handle 

Cement^ 

Plaster, 

Bricks, 

etc. 


The  Mathews  Ball  Bcarinfir  (Iravity  Conveyer  delivering  sacks  of  cement  into  warehouse  from  box  cars. 


Canadian  Mathews  Gravity  Carrier  Co.,  Ltd.,'*\'^'R'o"TO,  0^1.* 


Canada  Iron  Foundries,  Limited 


CAST  IR0N  t*IPE 


Head  OIBcc 

Mark  Fisher  Building 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etCn  Castings 
of  all  kinds,  Noorinir  Bollards  for  both  Concrete  and  Wooden  Docks 


Jlliif  (j,  1917 
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Credit  Valley 
Grey  Sandstone 


Hart  House,  University  of  Toronto. 


/CREDIT   VALLEY   Grey   Sandstone"  is 
the  choice  of  connoisseurs,  as  exemph- 
fied  in  the  Hart^ House  of  the  University  of 
Toronto,  portrayed  above. 

Other  elocjuent  examples  of  this  beautiful 
stone  include  Sir  Henry  Pellatt's  Castle, 
Bishop  -Strachan  School,  Knox  College, 
Metropolitan  Methodist  Parsonage,  etc. 


PRICE   UPON  REQUEST 


F.  Rogers  &  Co. 

1193  Queen  Street  West 

Toronto 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT.  I.IME.  AND  RRICK 
Cement    dclivci  cd  in  5  l>ancl  lols,  $'J.4(I  per  blil. ; 

«ilh  baKS.  $'-*.Sll;  car  lots,  $1.S5  on  llie  track, 

»ilh  pkss  .  $2.25. 
Lime    Riry  ."UK:,  white  *V>c  per  llH't  II. s.,  clolivcn-.l 

in  not  less  that.  1500  lb.  lots.    M  tlie  ware- 

boiisc.  Ktvy  Am.  while  STic. 

Brick     No.    1   dry  prcs.scil   red  brick,  if-'ll;  bulT. 

(.o.b.  the  job;  No.  1!.  ?1S;  coninion  red 
Mix-k  brick,  $10;  Rrey,  Jir);  wire-cut  brick 
for  foundation  work.  $l'J.5(t  on  the  cars,  de 
livered  $14;  "Taiicstry"  lirick,  imi)orted,  .$2.") 
lo$Xi;  hieal  Rug.  $20;  sand-linic  brick,  $in.O(t 
f.o.b.  car  at  King  Edward  Siding;  $8.50  f.o.b. 
car  or  wagon  at  plant.  Paving  brick,  local 
manufacturers  not  riuoting  prices  at  present, 
imported  paving  squares,  <lclivered  at  job 
in  Toronto,  best  quality  $70.  second  quality 
$t>'i,  third  quality  $00.  .Sun-Tcx  face  brick, 
$*j:!  per  M. ;  Dcnison  interlocking  liollosv  tile, 
$711  per  M.    Lots  over  100,000,  $05. 

CRUSHED  STONE.  SAND,  AND  GRAVEL 
Toronto  prices.  F.  O.  B.  Car: 

Crushed  stone— 2  in..  $1.40;  1  in.,  $1.55;  H  in.. 
$1.55;  rubble  stone,  in  car  lots,  $1.25  per  ton, 
f.o.b.  car. 

Sand — for  cement  or  l>iick  woik.  S5c  per  ton. 
f.o.b.  Toronto. 

Gravel — Pit  run,  90  cents  per  ton  f.o.b.  Toronto; 
screened,  $1.20  per  ton  f.o.b.  Toronto. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices,  delivered. 

Hemlock— 2  x  4  in.  to  2  x  12  in..  12  and  14  ft., 
$29;  10  and  16  ft.,  $31;  18  ft.,  $32;  No.  1 
hemlock  decking,  1x4  in.,  $27;  1x5  in.. 
$30;  1x6  in.,  $32;  No.  2  hemlock  decking.- 
$5  less  than  No.  1. 

Pine — 1  in.  x  4  in.  and  5  in,.  $30;  1  in.  x  6  in.  to 
8  in..  $32;  1  in.  x  10  in..  S35;  1  in.  x  12  in., 
$36;  2  in  X  4  in.  to  2  in.  x  12  in.,  and  10  ft. 
to  16  ft.  long,  Norway  pine.  $35  to  $42;  %  x 
6  to  10  in.  pine  shelving,  $45  to  $48;  H  x  12 
in.  pine  shelving,  $50;  No.  1  pine  flooring, 
$42;  No.  1  spruce  flooring,  $.35;  No.  1  pine 
V  or  beaded  sheeting.  $47;  No.  2  ditto.  $42; 
pine  trim,  4  in.  casing.  $2  per  100  ft. ;  5  In. 
ditto.  $2.50;  8  in.  pine  base,  $3.25;  4  in.  pine 
window  stool,  $2.75. 

Shingles— XXX  B.  C.  shingles.  $4.25;  N.  B.  ex- 
tras. $4.25;  N.  B.  clears,  $4;  No.  1  pine  lath. 
$6.50;  No.  2  pine  lath,  $6;  No.  1  spruce  lath, 
$5.50. 

Dimension  timber  (B.  C.  fir) — 10  x  14,  12  x  12, 
12  x  14,  14  X  14,  14  x  16,  $45;  10  x  16,  12  x 
16,  16  X  16,  14  X  18,  18  x  18,  20  x  20,  $46; 
12  X  18,  18  X  20,  $50;  10  x  18,  12  x  20,  14  x 
20,  16  X  20,  $51.  These  prices  apply  to  32  ft. 
lengths;  32  to  35  ft..  $1  to  $2  per  thousand 
extra;  36  to  40  ft..  $2  to  $3  per  thousand 
extra. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — $4.25  to  $6.00  base;  twisted 
and  deformed.  $4.60  base. 

Shapes — Over  35  lbs.  per  yd.,  $6.00  per  100  lbs.; 
under  35  lbs.  per  yd..  $4.70  per  100  lbs. 

Plates — 12  ins.  and  under.  $6.00  per  100  lbs. ;  over 
12  ins.  and  under  .36  ins.,  $6.20  per  100  lbs.; 
.36  ins.  and  over.  $6..^)  per  100  lbs.  Tank  and 
boiler  plate* — %  in.  and  over  and  under  36 
ins.,  $6.50;  36  ins.  and  over.  $6.70.  Gauge 
plates— Nos.  10,  12,  14,  $6.40  to  $6..5fJ  per  100 
Ibf.  Black  American  bessemer  plates — 28 
gauge,  $6  .50  to  $6.75  per  100  lbs. 

Flats — 7  in.  wide  and  under,  U.OO  per  100  lbs. 


Extras — 1/lOc  per  lb.  extra  for  cutting  to  length, 
for  plate  less  than  '/i  in.  thick,  for  angles 
less  tlian  5  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  18,  20,  and  24  in. 
beams;  1/lOc  to  'Ac  per  lb.  extra  for  all 
Bethlehem  sections. 

Galvanized  iron — liS  k:iii;;>'.  .fN.L'.^i  lo  .^S.Ti"). 

Cast-iron    pipe — Standard    prices,    carload  lots, 
f.o.b.  Toronto:  4-in.  .ftiS  lo  .$0!)  per  net  Ion; 
ti-in.  and  up  $05  lo  .$(>0,  with  $1  extra  for 
gas  pipe.    Less  than  car  lots,  .^2  extra. 
SEWER  PIPE 

Sewer  pipe — Toronto  prices  (wholesale),  with  dis- 
counts as  below,  f.o.b.  factory — 4  in.,  30c  pei 
ft.;  0  in.,  45c;  8  in..  70c;  9  in.,  90c;  10  in., 
$1.05;  12  in.,  $1.35;  15  in.,  .$1.,S0 ;  18  In.. 
$2-50;  20  in.,  $3;  22  in.,  .$4;  24  in..  $4.50. 
Discounts — 4  in.  to  12  in.,  70  per  cent.;  15 
in.  lo  18  in.,  67  per  cent. ;  20  in.  to  24  in.,  07 
per  cent 

Tile  Wfall  coping — 8  or  9  in.  wall.  50c  per  ft. ;  12 
in.  or  13  in.  wall,  75c  per  ft ;  18  in.  wait, 
$1.50  per  ft. ;  carried  in  C,  12,  IH.  and  24  in. 
lengths.     Discount  70  per  cent. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $15..30  per  100  lbs. 
Boiled  linseed  oil — in  bbls.,  $1.53  per  gal.  of  0  lbs. 
Raw  linseed   oil — in  bbls.,  $1.50  per  gal. ;  red  lead, 
dry,  $15  per  100  lbs. ;  putty  in  bulk,  .'i;4.75  per 
100  lbs.;   in  100-lb.  drums,  -$5..35 ;   putty  in 
2,''>-Ib.    tins,    .$5.50   per    100   lbs. ;    steel  sasli 
pntty  in  25-lb.  tins,  $5.75  per  100  lbs.;  tur- 
pcnliiie,   ill   bbls.,   78c   per   Imp.   gal.,  based 
on  southern  gauge. 

MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement  -  .112. .so    steam    car    load    lots,  including 

sacks,  less  5  per  cent,  for  cash. 
Lime     lly.lr;ited,  $1S  jjcr  ton;  luni)..  ."flO. 
Brick— No.  1  pressed,  $18;  No.  2  pressed,  $15; 

Manganese  rustic,  $29;  buflf  rustic,  $20;  red 

rustic.  No.  1,  $15;  red  rustic.  No.  2,  $13; 

buff  (smooth),  $21;  buff  (rough),  $20;  plastic 

$12.1i.5. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 
$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Works,  iVIascouclie,  P.O. 

CONCRETE  SEWER  PIPE 

Straight  pipes  (per  foot)  ;  not  reinforced,  8-in. 
26c.;  9-in.  30c.  10-in.  34c;  12  in.  40c;  15-in. 
60c;  18-in.  74c.  Reinforced,  18-in.  90c;  21- 
in.  $1;  24-in.  $1.20;  30-in.  $1.60;  36-in.  $2.40; 
42  in.  $3;  48-in.  $4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  $1.40;  ^  in.  $1.65;  ?i-in., 
$1.75  per  ton,  delivered. 

Sand    $1.10  per  ton,  car  load,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles — in.  x  .'j  in.  and  u|),  $5.00,  1  in. 
x  1  in.  x  ^  in.,  25c  extra;  ^  in.  x  ^  in. 
X  li  in.  60c  extra.  Boiler  plates — }4  in. 
thick  and  thicker,  .$0.00.  Circular  plates — 
Flange  quality,  86  in.  dimension  and  over, 
$9.30;  under  30  in.  diameter,  $9.05.  Beams 
and  channels — Under  35  lbs.,  per  yd.,  $5.75; 
35  lbs.  per  yd.  and  over,  $5..50 ;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$.S;  28  gauge,  $7.25  per  lOII  sc|.  feel,  subject 
to  change  without  notice.  Copper  bearing 
sheets— Keystone  black,  28  IJ.  S.  gauge,  $5.55 
per  100  lbs.  nominal. 

SEWER  PIPE 

Straight  pipe  (per  foot) — 4  in.,  30c;  6  in.,  45c;  8 
in.  70c;  9  in,.  85c;  10  in.,  $1.05;  12  in..  $1..35; 
15  in,.  $1..'=^0;  IS  in..  .$2..'')0 ;  20  in..  $3;  22  in., 
.$4;  24  in.,  $4.50;  27  in.,  $6.50;  30  in.,  $7.20. 
Channel  pipe  (4  in,  to  30  in,)  24c,  36c,  56c, 


72c,  84c,  $1.08,  ,  $1.44,  $2.00,  $2.40,  $3.20, 
$3.60,  $5.20,  $5.75.  One-eighth  bends  (4 
in.  to  30  in.),  $1.20,  $1.80,  $2.80,  $3.60, 
.$4.20,  $5.40,  $7.20,  $10,  $12,  $16,  $18,  $26, 
$28;  1/4,  $1,20,  $1,80,  $3.15.  $4.05,  $4.75, 
$6.10,  $14.40,  $20,  $24,  $32,  $36,  $52,  $57.00. 
Double  collar.  90c,  $1.35,  $2.10,  .$2.55,  $.3.15, 
.$4.05,  $5.40;  slant  1  foot  lonp;  side  (4  in.  to 
15  in.),  90c,  $1.35,  $2.10.  $2.55.  $.3.15.  $4.05, 
$5.40.  Single  branch  (C  in.  to  9  in.),  3  ft.. 
.$2.25,  $3.50,  $4.25;  2  and  2'A  ft.  (4  in.  to  ."0 
in.),  $1..35,  $1.80.  $.3.15,  .$.3.85.  $4.75.  .$0.10, 
$S.10.  $11.25.  $13.50.  $18,  $20.25,  $32.50.  $30. 
Single  squares  (4  in.  to  30  in.)  ditto.  Double 
branch  and  double  square  and  Y  pipe  (4  in.  to 
30  in.),  $1.80,  $2.70,  .$4.90.  .$6..30.  .$7.35,  $10.80, 
$14,40,  $20,  $24,  $32,  $30,  $45.50,  $50.40. 
.Syphon,  cesspool,  and  buclian  trap  (4  in.  to 
15  in.),  $3,  $4,  $7,  $9,  $10.50,  $18.  Double 
syphon,  running  trap,  and  hand  hole  trap  (4 
in.  to  12  in.),  $3,  .$4,  $7,  $9.  $10.50.  $18. 
These  prices  are  subject  to  a  discount  of  50 
per  cent,  for  less  than  car  load  lots  delivered, 
and  a  discount  of  from  01  to  06  per  cent,  for 
car  load  lots  f.o.li.  Montreal. 

SUNDRIES 

Hard  wall  plaster — $14  per  ton.  Plaster  of  Pans 
$2.80  per  bbl.,  both  less  5  per  cent,  for  casn. 
Rope  - I!est  Manilla,  33'/2C  basis  per  pound; 
r.riti>li  .Manilla,  .33'4c  basis;  sisal  rope,  '24'/.c 
basis;  lath  yarn,  24;'2C.  Boiled  linseed  oi! — in 
barrels,  $1.42>/2  per  gal.  of  9  lbs.  Raw  linseed 
oil — in   barrels,  $1.40  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Delivered  in  5-bbI.  lots,  $2.60;  in  car 

load  lots,  $2.20.    Bags  10  cents  extra. 
Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 

Kelly  Island  lime  $2.10  per  200  lbs. 
Brick — No.    1   dry   pressed,   red   and   buff,  $35; 
common  red  stock,  $25;  common  grey  stock, 
$12;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone — 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
a-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg. $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite — I'/i  and  2-in.,  $2.65;  54 -in.  and 
1-in.,  $2.90;  54-in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir.  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $66;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $46;  No.  4  fir  ship- 
lap  grade,  4  and  S  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  6,  $24 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  x  10,  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  16. 
16  X  16.  14  x  18.  16  X  18.  18  x  18.  20  x  20. 
$40;  6  X  14.  8  x  14,  12  x  18.  18  x  20,  $42;  6 
X  16,  6  X  18,  6  X  20,  8  X  16,  8  X  18,  8  x  20, 
10  X  l.S,  10  X  20,  12  X  20,  14  x  20,  16  x  20. 
$43. 

(Continued  on  page  54  > 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


W«r«h«us«  Stocks  i 

SYDNEY.  N.  S. 
MONTREAL.  QVE. 
TORONTO,  ONT. 
FT.  WILLIAM.  ONT. 


Sala*  Offioaa  : 

SYDNEY.  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mill*  and  General 

Office*  t 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


How 

y^-^  The  » 
^EMENT - (UN 

Works 

Point  No.  1 


Byeis   &  Aycrs. 
1414  Fisher  Building. 
Chicago.  III. 


1)1}  cciiKiil  ami  saiul  arc  h3'(lrated  at  the  puiiil  ul  tin.'  C  liuciU 
(iuii  no/.zlc.  (iUNlTE — the  product — takes  its  initial  set  in  place. 
Tiiat  accounts  for  its  Hinty-luird  (juality,  and  bondini>-  power. 

Write  for  the  Cement  Gun  Book. 

Cement  Gun  Co.,  Inc.,  Allentown,  Pa. 


A.  R.  Roberts,  727  Traders  Bank 
Bldg.,  Toronto,  Ont. 


Taylor  Engineering  Co.,  Ltd. 
Vancouver,  B.C. 


jolin   A.  Traylor, 
Ncwhouse  Bldg.. 
Salt  Lake  City.  Utnli. 


Taylor  Ennineeriiin  Co..  Ltd.. 
638  Central  BIdR.. 
Seattle.  Washington. 


Cement  Gun  Company,  liic 
30  Church  Street, 
New    York  City. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(t^  oiviiniicit  fiom  page  .S?) 

Pine  -1  in.  common,  C  lo  10  in.,  $105;   12  in., 

$110;   pine  ttim  4  in.   casing,  $3.70  per  100 

It.  5!-i-in.  ditio,  $4.10;  S  in.  pine  base,  $(! ; 
10  in.,  $7;  4  in.  pine  window  stool,  $7.50. 


n.  C.  cedar,  $4;  No.  2, 
cellar  dimension.  $5  50; 


$3.50 ; 
hand 


Shingles— No.  1 
No.  1  II  <." 
sawn,  $7. 

STEEL  AND  IRON 

Steel  Round  bars,  $3.35  per  100  lbs.;  squaie 
twisted,  $4  per  100  lbs. ;  channels  and  angles, 
$4.25;  beams,  $4;  plates,  $5  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f  o  b.  Winnipeg,  $38  per  ton. 

SEWER  I'IPE 
Jewer  Pipe  -Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
16  cents;  6  in.,  18J4  cents;  8  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in..  75  cents;  IS  in.,  $1.00;  20  in.. 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster —Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.60  per  ton;  Hammer  Brand,  $3.75  per 
bbl..  in  bags  $15.00. 

PAINTS  AND  OILS 
Paints  and  Oils — While  lead,  ground  in  oil,  $11.50 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  9S 
renl.-s  per  gal.;  raw  linseed  oil,  in  bbls.,  05 
cents  per  gal.;  dry  red  lead,  $10.00  per  100 
lbs.;  putty  in  bulk,  $3.25  per  bbl.;  putty  in 
25-lb.  tins.  $3.75;  turpentine,  in  bbls.,  SO 
cents  per  gal.  Mixed  paint,  ordinary  colors. 
:  rr    gal  .  10. 


VANCOUVER  PRICES 

(  K.\I  K.\  r.  LIMK,  AND  HRICK 
Cement — Grey  Portland,  $2.45  per  bbl  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $32  per 
ton,  sacks  extra ;  tine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white.  $9.50  per  bbl. ; 
white  Portland  cement,  $2.45  per  bbl.  of  350 
lbs.,  sacks  10c  extra,  f.o.b.  Voncouver. 
Lime  .fl.iji)  per  bbl.  f.o.b.  warehouse  oi  dclivii  cil. 
Brick— Common  red  brick.  $11.50  to  $13.00  f.o.b. 
warehouse;  $10.50  to  $13.00  in  car  lots  f.o.b 
Vancouver;  pressed  red  brick,  $30  f.o.b.  wharf 
Vancouver ;  pressed  buff  brick  $40  at  ware- 
house; $33  in  car  lots;  tapestry  brick,  .$45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings; fire  brick,  $35  in  car  lots,  $40  in  ware- 
house ;  fire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEL 
Sand — lirick  and  plaster  sand  $1.S5  per  cu 
f.o.b.  bunkers. 

Gravel — $2.00  per  yard  delivered. 

1.  r.vi I'.icu  ( i;r  I  i.iii  .\(;  .\ia  i  I';ul\L) 

\'aiu'()uvi-r   inii-cb,   f.u.li.  iiiills: 
Dimension  timber-   I )c)U.L;las  lir    S  \  s.   in  ^ 
10  s         10  N  14.  \-I  X  l-J,  rj  X  M,  It 
1  t  x  1(1.  ¥17 ;  <1  \  HI.  (;  X  li;.  s.  \  111.  .s 
111   N    1i;.    12   N    1(1,    HI   \    Id.  .siLfid;  11  • 
s  N  1-1,  12  \  IS,  l.s  X  I'll.  yf]S:  f,  X   HI.  N 
H)  N  l.s,  U  X  -in,  14  X  211.  HI  X   l.s,  HI 
IS  X   IS,  211  X  2(1.  ."SIS. ."ill. 
Fir  flooring-  —  !  ,\  .'5  fil^f  '-ii  aiii.  !tl2S ;   1    x  4 

.main.  Hf-.W;  1   X  4  Hal'  .i^iain.  .¥24;  I  aii.l 

2.  1-inch  clear  I'lr  imi.qli.  $:;;;;  \...  1  an. I  2. 
1!4  and  1'j  inch  ch-ai"  In-  inn.-li.  S;;!l;  .\,..  1 
and  2.  2  im  ii  clear  hi-  i  Mni;li.  .S."..". ;  licnili.c  k 
lath.    .$1.1."'i;    innr    l.illi,    .S2.:;."i    l.i    $2,ll."i;    X  .\ 


yd. 


c.l^;c 


]!.  (_'.  c. 
X  X  X  X  X . 


1.". 


.\XX.  .>;:',,: 


STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 
Steel     (ninnd  an. I  s.|nare  bars)  .t;4.00  base;  twisl- 

c.l  anil  .k  f..rnH  .l,  $4.00  Ijase ;   structural  sec- 

li.jiis.  .¥•'']. .'ill  lu 
Galvanized  iron — 28  gauge,  .$11.20  per  100  lbs. 
Corrugated  iron-  2(i  gauge,  (i,  7  and  S  ft.  sheets, 

.$'.1.10;   .">.  !>  ami   10  ft.   sheets,  $0.25  per  sq. 

HIack  slccl  sheds.  24  gauge,  $,S..s5  per  100  lbs. 
Steel  angles — .$5  to  $G  iier  100  lbs.,  depending  on 

si/c,     iinaiility  and  siiecificatioiis. 
Steel  channels,  beams — $0.50  to  $(!  per  100  lbs.. 

depending  on  size,  quantity  and  specifications. 
Steel  plates— $s.00-.$10.00. 

SEWER  PIPE 
Sewer   pipe — Vancouver   prices  f.o.b.  warehouse: 

4-in.,  12'Ac.  per  ft.;  6-in.,  21c  ft.;  8-in.,  30c 

ft.;    10-in.,   40c    ft.;    12-in.,   50c    ft.;  15-in.. 

$1.05  ft.;   18-in.,  $1.25  ft;  20-in.,  $1.50  ft.; 

24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster^$15.00  in  car  lots  f.o.b.  Van- 
couver,  bags  extra. 
Hydrated  lime— $14.00  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 
Finishing  Plaster    $10  per  toll,  sacks  extra. 
Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,   Manilla,   full   coil,   16c   basis;   2nd  grade. 

14^c  basis;  sisal  rope,  12^c  basis. 
PAINTS  AND  OILS 
Mixed  Paint  -Per  gal.  $2.!)5  to  $3.25. 
White  lead     Grnnn.l  in  oil,  $17.00  per  KK)  lbs. 
Boiled  linseed  oil     In  bids..  $1..")0  per  gal.  of  11 

lbs. 

Raw  linseed  oil  —  In  bbls.,  $1.4S  per  gal.;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  251b. 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating,  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Lacbine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  lire. 


hiiic  (i.  I'.ii; 
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STRUCTURAL  STEEL 

BRIDGES 


We  have  the  organization  to  plan 
and  execute  a  steel  construction  to 
give  that  lasting^  satisfaction  ex- 
pected from  the  best. 

Write  us  for  an  estimate  on  your 
work. 

We  also  make  Steel  Tanks 
for  all  purposes. 


MacKinnon,  Holmes  &  Company,  Limited 

SHERBROOKE,      -  QUEBEC 


Mueller  Tapping  Machine 


NOW 


Before  the  opening  of  spring  activities,  examine  your  Tapping 
Machine. 

BE  SURE 

you  have  sufficient  Comb.  Drills,  Reamers  and  Taps,  Screw 
Plugs,  Gaskets,  Saddles,  etc.,  to  cover  your  season's  require- 
ments ;  that  all  parts  are  in  good  working  order. 

Our  stock  of  Tools  and  Parts  is  kept  assorted 
as  well  as  conditions  permit  but  delay  in  plac- 
ing orders  may  cause  you  serious  inconvenience 


H.  Mueller  Mfg.  Co.,  Limited 

SARNIA  ....  -  ONTARIO 


S6 
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Civil 

Electrical 
Mechnnica 


Directory  of  Engineers 


Chipman  &  Power 

Civil  Engrineers 

TORONTO  WINNIPEG 

Willis  rhipman.       Cen.  II.  Power. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
SPECIALTY— 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


H.  J.  Griswold, 

Montreal. 


B.  W.  Scton, 

Toronto, 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head  Office  and  Laboratories, 
320  Lagauchetiere  St.  West,  Montreal. 

BRAN'CH  OFFICES: 
-4  Adelaide  Street  East.  Toronto. 
^IM)   I'nioii    Trust   l?uildiiig,  Winnipeg 
CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL.  SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND  INSPECTION  OF  IRON 

AND  STEEL  PIPE,  ETC. 
LOCOMOTIVES,    CARS,    NEW  AND 
SECOND-HAND  EQUIPMENT 
Represented  at  New  York,  Pittsburgh  and 


Chicago;  Glasgow  and  London, 


rgh  a 
Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American    and  European 


Works. 

Head  Office 
and   Main  Laboratories: 

Branch    Offices    and    Laboratories — 
TORONTO,  WINNIPEG,  EDMONTON, 
VANCOUVER   ind   NEW  GLASGOW 


MONTREAL 


Contractors 

Special 

Interests 


HADDIN  &  MILES 

LIMITED 

(Formerly  The  John  Gait  Engineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 

WINNIPEG    —  CALGARY 


R.  S.  &  W.  S.  LEA 

Conaulting  Engineers 

Waier  Supply  ;  Seweragfe  and  Drainage  ;  Water 

Purification;  Disposal  of  Sewage  and  Refuse; 

Water  Power  Developments  and  Power  Plants. 
Reports,  Designs,  Supervision  of  Construction 
New  Birk*  Bldg.  Telephone 

MONTREAL.  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

40  JARVIS  STREET,  TORONTO 


Kobert  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Chtrlei  Warnock, 
Jai.  W.  Moffat, 


Robert  W.  Hunt  &  Co. 

Llmitad 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  OfRce  and  Laboratories : 
McGllI  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 


TancO 

c 
o 


Cut 

Stone 
SAND 


T.  A.  Morrison  &  Co.,  ^".SSVtITeal* 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Officeand  W»rl»-63  Esplanade  E,  TORONTO 

Phones— Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

40  JARVIS  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


If  your  client  desires  to  erect  a 

RESIDENCE  or  FACTORY 
in  TORONTO  I  can  arrange  a 
FIRST  MORTGAGE  LOAN  from 
$2,000  to  $100,000. 

Walter  J.  Morris,  Branch  Manager 
London   &  Lancashire  Life  Ass'n. 

10  Adelaide  Street  East     -  TORONTO 


Milton  Hersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montraal  Winnipeg  Naw  York 


Power  &  Son, 

Architects  and  Buildings  Surveyors 

Merchants  Banlc  Chambers, 

Kins^tton,  Canada 


Anglins  Limited 

Contracting  Engineers 

65  Victoria  St.  MONTREAL 


THOMSON  BROS. 

CONTRACTORS 

l^stalilishcd  1.<S4. 
Masonry    and    all    kinfl.s    of  Reinforced 
Coin  i  ele  Construction  Work  carried  out. 

Main  2453     413  liyrie  HMk.,  Toronto. 
I'ark.  538,  Park.  3302  Nights,  Sundays,  and 
Holidays. 


DARLING  BROTHERS  LIMITED 

ENGINEERS  &  MANUFACTURERS 

MONTREAL,  CANADA 

Branchi'n :  Apents: 
Toronto.  Winnipeg        Halifax.  Calgary.  Vancouver 

PUMPSTOR  ANY  SERVICE    .  STEAM  APPLIANCES  Of  EVERY  KINO 
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The  Maritime  Bridge 

Company,  Umited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


I  Beams 


22—1"  at  H'A  lbs.— 50'  0" 
50—4"  at  9'/2  lbs.— 50'  0" 
20—4"  at  lO'A  lbs.— 50'  0" 


Flange  Quality  Steel 
Circles 


10— 3C" 
7—48" 
1-A4" 


Bars 


5—48"  .X  7/10" 


1— (U" 


7/10" 


20—  8"  X      'A"— 30'  0" 

20—10"  X      14"— 30'  0" 

20—10"  X  5/lC"— 30"0" 

10—11"  X  5/lG"— 20'  0" 


1-  64"  X  7/10" 

2—  48" 


Tees 


Channels 

01—12"  at  .'lO  ll)s.— 10'  1" 
70—15"  at  .•{,•{  U.S.— 36'  lO'A" 


10—  1"      X  1" 
W—VA"  X  154" 

11—  1^1."  X  VA" 
7—2"     X  2" 

10— 2 A"  X  2 A" 


-25'  0" 
0" 


4—3" 
11—3!// 
17—4" 
10—4" 
1-^'A" 
4—5" 
9—5" 


X  4" 
X  4" 
X  4" 
X  4" 
X  3A' 
X  3" 
X  4" 


X  1/8" 
X  1/4"— 25 
X  1/4"— 30'  0 
X  5/16'— 30'  0 
X  3/8"— 3i 
X  3/8"— 50'  0' 
X  3/8"— 50'  0' 
X  3/8"— 50'  0" 
X  1/2"— 50'  0" 
x7/16"-40'  0" 
X  1/2"— 50'  0" 
X  1/2"— 50'  0" 


Zees 


0" 


4—2 
1—2 

1—  ^ 

2—  4 
1—4 
1-^ 
1^ 
1—4 
7—5 
1—5 
1—5 
1—5 

3—  5 
1—5 


11/lG  X  3 
11/16  X  3 

X  3  1/lC 
X  3  1/8 
<  3  3/16 
X  3  1/16 
X  3  1/16 
X  3  1/16 
X  3  1/4 
X  3  1/4 
X  3  5/16 
X  3  5/16 
X  31/4 
x'3  1/4 


1/16 

1/8 

1/16 

1/16 

1/16 


1/16 
1/16 


x  3/8  -^8' 
X  3/8  —  8' 
x  1/4  —25' 
X  5/16—23' 
X  3/8  —11' 
X  1/2  —40' 
X  1/2  -^1' 
X  1/2  —11' 
X  5/16—60' 
X  5/lfr— 15' 
X  3'8  —50' 
X  3/8  —44' 
X  1/2  —50' 
X  1/2  —14' 


Office  and  Plant,  NcW  GiaSgOW,  N.  S. 


Trades  and  Labour  Branch 


Department  of 


Public  Works 


W.  A.  Riddell,  M.A.,  Ph.  D., 
Superintendent 


Findlay  G.  Macdiarmid, 
Minister  of  Public  Works 
and  Highways 

The  Trades  and  Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes: 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP.  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 


The  following  regulations  are  of  importance  to  Contractors: 
BOILER  INSPECTION. 
D.  M.  Medcalf.  Chief  Inspector  of  Boilers. 
The  .Steam  Boiler  Act,  Chapter  252,  R.S.O.,  1914,  with  Amend 
ments.  Chapter  58—6,  George  V. 

STEAM  BOILERS. 

All  steam  boilers  constructed  for  use  in  Ontario  must  be  built  from 

designs  which  have  been  approved  and  allotted  a  registration 

number  by  the  Steam  Boiler  Branch. 
Used  boilers,  bought,  sold  or  exchanged,  and  unregistered  boilers 

brought  into  the  Province,  must  be  inspected  prior  to  being  put 

into  operation. 

Notice  of  repairs  to  steam  boilers,  stating  the  nature  and  extent  of 
same,  must  be  sent  to  the  Steam  Boiler  Branch,  ami  should 
such  repairs  be  considered  extensive  by  the  Chief  Boiler  In- 
spector, the  boilers  will  require  to  be  inspected. 

In  each  and  every  case  tlie  inspections  must  be  made  by  Inspectors 
authorized  to  inspect  boilers  under  the  Steam  Boilers  Act,  who 
are  employed  only  l)y  the  Steam  Boiler  Branch  of  the  Depart- 
ment of  Public  Works.  Official  certificates,  with  the  maximum 
working  pressure  stated  thereon,  are  issued  to  the  owners  of 
the  boilers  so  inspected. 


Standard 

Wires  and  Cables 


Bare  Copper,  Brass  and  Bronze  Wires 
Standard  C.C.C.  Wire  (Colonial  Copper  Clad) 
Weatherproof  Wire,  Rubber  Insulated  Wire 
\'arnished  Cambric  Cables,  Leaded  or  Braided 
Filire,  Pniier  and  Rubber  Leaded  Cables 
Stt'tl-W  ire  and  SteeLTape  Armored  Cables 
Cable  Terminals,  Junction  Boxes,  etc. 

J^or  further  inforinaUon  ivrite  oiir  neai  est  office. 

Standard  Underground  Cable  Co.  of  Canada,  Limited 
Hamilton,  Ont. 

Montreal,  Que.  Winnipeg,  Man.  Seattle,  Wash. 


STRUCTURAL  STEEL 

and 

BRIDGE  BUILDERS 


Capacity  18,000  Tons. 

We  build  and  erect  all  kinds  of  Structural  Steel  Bridges, 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work.  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

McGregor  &  Mclntyre,  Limited 

1139  Shaw  St.  -  TORONTO,  CAN. 

Telephone  Hillcrest  1614 — 1615 — 1616. 


BITUNAMEL 

Unsurpaued  for  waterproofing  foundations  and  pravaot- 
ing  nut  and  corrotion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 

MontrMi  TORONTO  Winnipeg 
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Jmu-  n,  lOK 


Works  at  VValkerville.  Outurio 


m 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


•fife 


BttKiRREl^ 


IIMITED 

VALVL- HYDRANT  MANUFACTURERS 

WALKERVILLE,ONT. 


BOOKS 

for  Engineers 
and  Contractors 

riie  lolliiwiiig  Books  arc  Offered  subject  to  Pre- 
vious .Sale: 

Hiilisli  &  Koi»ien  Uuikliiig  .Stones,  by  John  Watson.  Pub- 
lished in  at  the  University  Press,  Cambridge,  Eng- 
land.    4S.'!  pages.     Price  50  tents. 

C'eMiiifiigal  I'linips,  by  K.  L.  IJaugherty.  Published  in  lUlj 
by  Mcliiavv  Hill  Hook  C'oinpaTiy.  PJO  pages,  illustrated. 
I'jice  $2.00. 

Concrete    Construction    for    Rural    Connnunities,    by    Roy  A. 

Seaton.     Published  in  1916  by  the  McGraw-Hill  Book  Co. 

2'2',i  pages,  illustrated;  price  $2.00. 
ronstrncliori   of    Roads   &    Pavements,   by   T.    R.   Agg.    C.  E. 

Published  in   191(5  by   McGraw-Hill    liook   Company.  4.52 

pages,  illustrated.  Pi  ice  $.*i.OO. 
Dams   &    Weirs,    by    W.    G.    ISligh.  Published   in   1915   by  the 

Anieiican   Technical  Society.     20C  pages,  illustrated.  Price 

$1.50. 

History  of  liridge  Engineering,  by  Henry  Grattan  Tyrrell, 
C.E.     4S0  pages,  illustrated.     Price  $5.00. 

Hydraulics,  by  Ernest  H.  Sprague,  with  worked  examples  and 
S9  illustrations.  Publislied  by  Scott,  Greenwood  &  Son 
in   1914.     Price  $1.00. 

Irrigation  Practice  and  Engineering  (Volume  One),  by  B.  A. 
Etcheverry,  Published  in  1915  by  McGraw-Hill  Book 
Company.     21;!  pages,  illustrated.     Price  $2.00. 

Irrigation  Practice  &  Engineering  (Vol.  2),  by  B.  A.  Etche- 
veiry.  Published  in  1915  by  McGraw-Hill  Book  Com 
pany     364  pages,  illustrated.     Price  $3.50. 

Irrigation  Practice  &  Engineering,  Volume  3,  by  B.  A.  Etche 
verry.  Published  in  1916  by  McGraw-Hill  Book  Company. 
438  pages,  illustrated.     Price  $4.00. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne.  Pub- 
lished in  1904  by  John  Wiley  &  Sons.  1.116  pages,  illus- 
trated.    Price  $1,50. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Hranch.  Second  edition. 
Publislied  by  the  loseph  G.  Branch  Publishing  Company  in 
1914.     143  pages,"  illustrated.     Price  $1.00. 

'Public  Utility  Rates."  A  discussion  of  the  Principles  and 
Practice  un(lcrlyin,n  charsfcs  for  Water,  Gas,  Electricity, 
(."omninnicat  ion  inid  'rranspiirtation  Services,  by  Harry 
r.arkci,  U.S.  hirst  edition,  just  ]>ul)lished  by  the  McGraw- 
Hill    Hook    Conii.any,     :1.S7    I'a.gcs,      Price  !|;4,II0, 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912  by 
Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Some  L unsidciaiions  Regarding  Cast  Iron  and  Steel  Pipes,  by 
John  Sharp.  Published  in  1914  by  Longmans,  Green  & 
Company.    142  pages,  illustrated.     Price  $1.50, 

Steel  Bridge  Designing,  by  Melville  B,  Wells,  C.E,  Published 
by  Myron  C.  Clark  Publishing  Company  •in  1913.  200 
pages,    illustrated.      Price  $2.00. 

Surveying  Manual — A  Manual  of  Field  and  Office  Methods  for 
Use  ol  Students  in  Surveying,  by  William  I).  Pence,  C.E., 
and  Milo  S,  Ketchum,  C,E,  Published  in  1915  by  McGraw- 
Hill   Book  Co.     388  pages,  illustrated.     Price  $2,00, 

Use  of  Walei  in  Irrigation,  by  Samuel  Fortier.  Published  in 
1915  by  McGraw-Hill  Book  Company.  265  pages,  illus- 
trated.    Price  $2.00. 

"Use  of  Water  in  Irrigation,"  by  Samuel  Fortier.  Second  edi- 
tion. Published  by  McGraw-Hill  Book  Company,  1916.  32a 
pages,  illustrated.     Price  $2,00, 

Waici  I'ortci  LngiMcei  ing,  by  iJanicl  W,  Mead,  2nd  edition. 
The  Theory,  Investigation  and  Development  of  Water 
Powers.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.    843  pages,  illustrated.     Price  $5.00. 

VN'ut.er  Purilication,  by  Joseph  W.  Kllins.  lust  iniblislicd  bv 
McGrau-Tlill  lionk  (dnipanv.  4S.'')  pages,  illustrated.  Price 
$."i.<iO. 

Waterworks  Engineering,  A  Practical  Treatise  on  the  Con- 
struction of  Waterworks  for  the  use  of  Engineers  and 
Students  of  Engineering,  by  Fred.  C.  Uren,  M.  Inst.  C. 
E.  I.  With  numerous  plates  and  186  illustrations.  Pub- 
lished by  Castle  Litho  Limited,  Bristol,  England,  in  1914. 
268  pages.     Paice  $3.00. 

Waterworks  Handbook,  by  Alfred  Douglas  Flinn,  Robert  Spurr 
Weston  and  Clinton  Lathrop  Bogert.  Published  in  1916  by 
Mc(jraw-Hill  Book  Company.  824  pages,  illustrated.  Price 
$6.00. 

Contract  Record 

347  Adelaide  St.  West,  Toronto,  Ont. 


THE   CONTRACT  RECORD 

TURNBULL 

Elevators 

For  every  service;  pas- 
senger, freight,  hand 
power,  dumb-waiters. 

Electric,  hydraulic  and 
belt  driven  for  any  capa- 
city, speed  or  travel  re- 
quired. 

The 

TURNBULL  ELEVATOR 

Manufacturing  Company 

TORONTO,  ONTARIO 

714  Dfumtnond  Building  -:  MONTREAL 


Nova  Scotia  Steel  &  Coal  Company^  Ltd. 

Beg  To  Announce 

That  their  new  steam-hydrauHc  forge  shop  is  now  in  opera- 
tion, as  also  is  their  recently  installed  "Harmet"  fluid  com- 
pression-plant. 

These  improvements  bring  ''Scotia's"  equipment  abreast 
of  the  best  foreign  forges. 

They  are  accordingly  open  to  supply  forgings  of  all  shapes 
and  sizes.  Made  of  ordinary  or  fluid  compressed  open- 
hearth  steel,  and  satisfying  the  most  severe  specifications. 

For  Prices  and  Particulars  Apply  to 

Head  Office  -  -  New  Glasgow,  N.  S. 
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}    Where  DURABILITY  Counts 


use 


"DOMINION"  Wire  Rope 

and  our 

Blocks    Clips    Thimbles  Shackles 

The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL  TORONTO  WINNIPEG 


Mypk:  


"Marion"  Shovels 


for  all  classes  of  work 


"Industrial  Works"  Locomotive, 
Coaling  and  Wrecking  Cranes 


"Andrews"  Drill  and  Tool  Steel 


"RANSOME" 
CONCRETE 
MIXERS 

Mix  your  cement  with  a 
machine  that  gives 

BETTER,  STRONGER 
Concrete 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 


Vol.  31 


Toronto,  June  13,  1917 


No.  24 


NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks  i— TORONTO 


Every  size  of  Cast  Iron  Pipe  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments     MONTREAL,  TORONTO  and  PORT  ARTHUR 
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We  have  collected 
and  "boiled  down" 
for  easy  reading  a 
larse  amount  of  in- 
formation on  the 
subject— free  to  you 
if  you  write 

Canada  Cement 
Company,  Ltd. 

3  Herald  BIdg. 
MONTREAL 


HY  be  satisfied  with  roads 
for  months  at  a  stretch  ? 


that  every  year  go  off  duty 


That  is  exactly  what  the  old-style  road  does      The  first  big  Winter 
storm  turns  it  from  a  comparatively  useful,  srniling  road  into  a  sullen,  re 
bellious  one.     It  remains  "on  strike"  until  the  sun    s  strong"  enough  to  dry 
its  muddy  quagmires. 

How  different  with 

Permanent  Highways  of  Concrete 

365  days  they  are  at  your  service,  not  a  day's  holiday  do  they  ask.  How 
we  need  such  roads.  What  a  country  this  will  be  when  at  last  we  have  a 
complete  network  of  them  joining  town  with  town  and  linking  all  our  farms 
with  their  respective  community-centres. 

CONCRETE      FOR  PERMANENCE" 


Jinic  1:1,  loir 
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Canadian  Consolidated 
Rubber  Co.,  Limited 


announce  the  removal  of  their  EXECU- 
TIVE OFFICES  and  the  SALES 
DEPARTMENT  of  their  MONT- 
REAL BRANCH  from  Notre  Dame 
Street  East  and  Papineau  Square,  to 

The  Rubber  Building 

201  Inspector  Street 
MONTREAL 

This  central  location,  being  more  convenient,  will  in- 
crease the  facilities  for  a  better  and  quicker  service  to 
the  trade  when  in  need  of  anything  in  rubber. 
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"BEATTY" 

Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  WeUand,  Ont. 


Work  of  this  kind  calls  for    epenUabillty— "Beatty"  Hoists  furnish  it. 


H.E.  PLANT  nyu  3t.  James  Street,  Montreal,  Que. 

E.  LEONARD  &  SONS   St.  John,  N.  B. 


-Agents—       ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

KELLY-POWELL  LTD  McArthur  Bldg.  Winnipep.Man. 


"London"  Batch  Concrete  Mixer 


l-'ignre  130  illustrates  the  London  Batch  Mixer  No.  6. 
L'apacity  fi  cii.  ft.  per  batch,  or  GO  cu.  yds.  per  day.  Just 
the  machine  for  building  bridges,  sidewalks,  foundation 
Aalls,  or  any  medium  size  work  requiring  a  portalilc  ma- 
'line.    .\sk  for  catalog  No.  iB. 

I'igure  96  illustrates  the  London  Batch  Mi.xer  No.  4.  Capa- 
city 4  cu.  ft.  per  batch,  or  40  cu.  yds.  i)cr  day.  Ju.st  the 
machine  for  building  curbs,  manholes,  gutters,  small  foun- 
dations, barn  walls,  concrete  silos,  or  other  small  jobs.  Ask 
fi>r  catalog  Xo.  1  K. 

We  build  23  different  sizes 
of  Concrete  Mixers 
and  a  full  line  of  con- 
crete machinery. 


Figrure  06,  London 
Rated  Mixer  No.  4. 


"LONDON"  CONCRETE  MIXERS  ARE  NOT  BUILT  DOWN 
TO  A  PRICE,  but  up  to  standard.  London  Concrete  Mixers  are  being 
used  exclusively  for  the  building  of  the  Winnipeg  aqueduct,  a 
$40,000,000.00  job  for  the  same  reason  that  tbey  are  used  on  iiractically  all 
other  (iosernnKiit  jolis — they  run  continuously  for  years  without  break- 
downs or  repairs. 

London  Concrete  Machinery  Co.,  Ltd. 

Dept.  7,    LONDON,  ONTARIO 
World's  Largest  Manufacturers  of  Concrete  Machinery 

AGENCIES 


R.  R.  Power,  Halifax,  X.S.  Rene  Tall>ot,  Qiicl)ec,  Que. 

The  Foss  &  Hill  Machinery  Company,  Montreal,  Que. 
The  General  Supply  Company  of  Canada,  Ottawa,  Ont. 


Tlie  General  Supply  Company  of  Canada,  Toronto,  Ont. 
The  General  Supply  Company  of  Canada,  Winnipeg,  Man. 
The  B.  C.  Equipment  Company,  Vancouver,  B.C. 


Jlllir  1/ 
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DERRICKS 


All  Classes  of  Derricks  and  Derrick  Irons, 
Hoists,  Buckets,  Etc. 


MUSSENS  UMITED 


MONTREAL 

WINNIPEG 

VANCOUVER 


¥UEBEC— Pruncau  &  Co. 
ORONTO   H.  Turnbull  &  Co. 
COBALT   H.  L.  Usborne 


For  Good  Roads 


Fluxphalte  will  save  many  dollars  every  year  in  road  repairs.  For  macadam 
roads  it  will  make  a  perfect  surface  covering"  that  will  not  dust  or  wear.  The  surface 
will  be  like  an  asphalt  pavement.      Makes  an  ideal  roadway  on  macadam  foundation. 

Write  for  illustrated  book  and  further  details 


mn  OF  tmm  imiM 


Armco  Iron 


Resists  Rust 


ARMCO   IRON   CORRUGATED  CULVERTS 


Made  in  Canada  by 

CANADA   INGOT   IRON  COMPANY,  LIMITED 


GUELPH 


WINNIPEG 


CALGARY 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  headings; 
quarter  page,  six  headings;  half  page,  twelve     headings;    tull      page,    twenty-four  headings. 


Air  ComprcMor* 

Can.    Ingciioll'Kand  Co.,  Ltd. 

Alum 

Dillons  Limited 

Aluminium 

Spiclminn  .\geiiciei  Kegel. 

Air  Hoiats 

Canadian  Iiigeisoll-Kand  Co. 
Nottliein  Crane  Woiks 

Architectural  Iron  Works 

Canada  Wiie  &  lion  Coods  Co. 
.McGregor  &  Mcliityie 

Architectural  Terra  Cotta 

Toionto  Plate  Glass  liiip'tg.  Co. 

Ash  Hoists 

Gillis  &  Geoghegan 

Asphalt 

Asphalt  &  Supply  Company 

Auto  Cranes 

Byers  Machine  Co.,  John  F. 

Blast  Hole  Drills 

Hopkins  &  Co.,  F.  H. 

Blowers  and  Compressors 
Canadian  Blower  and  Forge  Co. 
Can.  IngersoU-Kand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Boilers 

Bcatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Hentliorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boiler  Inspection 
Trades  and   Labor   Branch,  De- 
partment of  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Brick  Dryers 

Canadian  Blower  and  Forge  Co? 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 

Wettlaufer  Bros. 

Bridges  (Steel) 

Canadian  Bridge  Company 

Can.  Chicago  Bridge  &  Iron  Co. 

DesMoines  Bridge  &  Iron  Co. 

.\r;irKi;ii;or,  IloiiTir,  (V,. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 


Buckets 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 


Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


Casements 

Irussed  Concrete  Steel  Co. 

Cement 

Britnell  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 


Cement  Gun 

Cement  Gun  Company 

Cement  Waterproofing 

Ideal  Concrete  Machinery  Co. 
I'aterson  Mfg.  Company 


Centrifugal  Pumps 

Boving  Hydraulic  &  Engineering 

Company 
Canadian  Ingersoll-Raiid  Co. 


Chemists 

Canadian  Inspection  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 

Armstrong  Cork  Company 

Concrete  Block  Machines 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Welllaiifer  Bros. 


Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 

London  Concrete  Machinery  Co. 
Mussens  Limited 

W'ettlanfer  Ilios. 


Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 


Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 

Foundation  Company 
Gray  Construction  Co.,  John  V. 
.\Ia(  Kiiiiioii- 1  liilnies  it  Co. 
Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M^ 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

Caiiailian    iVlallious   dravilv  Car- 
rier Co. 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  IngersoU-Rand  Co.,  Ltd. 

Corrugated  Iron 

Pedlar  People  Limited 

Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 


Crushed  Stone  and  Granite 

Canada  Crushed  Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 


Crushers  (Stone  and  Rock) 

London  Concrete  Machinery  Co. 
Mussens  Limited 

Wettlaufer  Bros. 


Culverts 

Canada  Iron  Ingot  Company 
Pedlar  People 


Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and  Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern   Crane  Works 


Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 


Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Drills 

Canadian  Blower  and  Forge  Co. 
-  Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 


Drill  Steel  Sharpeners 

Canadian  IngersoU-Rand  Co. 


Dump  Cars,  Wheels,  etc. 

Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
Sheldons  Limited 

Wettlaufer  Bros. 


Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 

Canadian  IngersoU-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Light  Systems 
Lister  &  Company,  R.  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Northern  Crane  Works 
Turnbull   Elevator  Company 

Engines 

Canadian  Blower  and  Forge  Co. 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
Lister  &  Company,  R.  A. 
McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Foundation  Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 
Heller  &  Brightly 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 

Excavating  &  Screening  Machinery 

Excavating  &  Screening  Machin- 
ery Company 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Pans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Ferro-Concrete  Chimneys 
Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Fire  Escape  Spirals 

Caitailiaii    Malliews  Gravitv  Car- 
riei-  Co. 

Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  8) 
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Burlington  Steel 
Co.,  Ltd. 

Hamilton,  Canada 

STEEL  BARS 

For 

Concrete  Reinforcing 

Rounds,  Flats,  Plain  Squares, 
Twisted  Squares 

We  furnish  Rail  Carbon  Steel  Bars 

minimum  Elastic  Limit,  50,000  lbs.  per 
Square  Inch,  in  strict  accordance  with 
''American  Society  of  Testing  Materials," 

specification. 

Increased  Physical  Properties  of  our 
product  allow  use  of  less  Tonnage. 

Bars  bent  to  shape  for  BeamSy 
Stirrups^  Etc. 

Prompt  Shipment 


I 


Tin-   CONTRACT  RECORD 


June  i;!,  1917 


CLASSIFIED   INDEX   TO   ADVERTISEMENTS— Continned 


Flooring  Materials 

Atmtliong  Cork  Company 

Furl  Economiiccs 

Sturtevant  Co.  o(  Can  ,  1-td  .  It.  F. 

Forie* 

Canadian  Blower  and  Forge  Co. 
SheldonJ  I  imited 

Gal  Engines 

Goold.  Shapley  &  Miiir  Co. 
Lister  &  Company,  R.  A. 

Gasoline  Engines 

Koving  Hydraulic  &  Engineering 

Company 
Goold.  Shapley  &  Muir  Co. 
I.ondon  Concrete  Machinery  Co. 
Ontario  Wind  Engine  &  Pump 
Company 

Glass 

Luxfer  Prism  Company 

Toronto  Plate  Glass  Imp'tg  Co. 

Governors 

Boving  Hydraulic  &  Engrineering 
Company 

Gravity  Carriers 

(  AMailian   Malbcws  Gravity  Car- 


Hammer  Drills 

Canadian  Ingersoll  Rand  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturfevant  Co.  of  Can.,  Ltd.,  B.  F. 

Heat  Insulating  Materials 
Armstrong  Cork  Company 


High  Pressure  Pipe  Lines 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Hoists,  Electric 

Northern  Crane  Works 

Hoisting  Apparatus 
Beatty  &  Sons,  M. 
Canadian  Ingersoll  Rand  Co. 
Ciillis  &  Geoghegan 
Goold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Henthorn 
Mussens  Limited 
Northern  Crane  Works 
WotlLiufcr  Bros. 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  8:  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
Gartshore-Thompson    Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 

Industrial  Cars 

.MacKiinujii-IIoInR'S  &  Co. 

Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 


Interior  Finish  and  Doors 

Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 

Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 
Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Lubricators 

Lyman  Tube  &  Supply  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 


Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 

iMacKiiinon-lIulmes  &  Co. 


Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co. 


Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 


Paints  and  Varnishes 

Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  &  Wood) 
Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore'  Thomson  Pipe  Co. 
National  Iron  Works 


Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 


Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


BYERS  AUTO-CRANES 

on  excavating  work.    Why  not  also  on  yours  ? 


Car  Unloading  or  Loading 
Material  Rehandling 

Pile-Driving  and  all  classes  of  Derrick  Work 

Auto-Crane  is  Self-Propelling, 
Two- Way  Traction — One 
Man  Control. 

Write  for  Bulletin  1007. 


¥.  H.  Hopkins  Co. 

MONTREAL  TORONTO 

Canadian  Distributors  * 


Sand  or  Gravel  Pit  Excavating 
Back  Filling 


STEAM— GASOLINE-ELECTRIC  POWER. 


We  are  also  manufacturers  of  Hoisting  Engines,  Derricks,  etc. 

THE  JOHN  F.  BYERS  MACHINE  COMPANY 


390  Sycamore  St. 


RAVENNA,  OHIO,  U.S.A. 
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LITTLE  WORDS  WITH  BIG  MEANING 


Accordingr  to  "Webster," 
Quality  is  "an  excellence 
of  character;  natural 
superiority." 


Webster's  definition  of 
"Service"  is;  "The  perw 
formance  of  labor  for  the 
benefit  of  another." 


We  use  these  words  advisedly — fully  understanding  their 
definitions — and  realizing  the  obligation  we  place  upon  our- 
selves by  their  continued  use  in  connection  with  our  products 
of  Iron  and  Steel,  and  our  attitude  to  the  people  we  serve. 

THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 


MONTREAL 


HAMILTON 


PSg  Iron, 

Steel  &  Iron  Bars, 
Horse  Shoes, 
Steel  and  Iron  Products. 


steel  Billets, 
Track  Spikes  & 
Bolts,  Forgfing^SfWire 
of  every  description. 


10 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


Pencil*  (Lead) 

American  Lead  Pencil  Company 

Perforated  Metals 

Canada  Wire  &  lion  Goods  Co. 


Pile  Driving  Machinery 
Beatty  &  Sons,  M. 
Canaaian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henlhorn,  I-imited 


Pipe  Fittings  and  Flanges 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 


Pipe  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  H. 


Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Plaster 

Britnell  &  Company 


Plug  Drillers 

Canadian  IngersoU-Rand  Co. 


Pneumatic  Machinery 

Canadian  IngersoU-Rand  Co. 


Power  Engines 

Boving  Hydraulic  &  Engineering 

Company 
Inglis  Company,  John 

Pumps  and  Pumping  Machinery 
American  Well  Works 
Beatty  &  Sons,  M.  . 
Boving  Hydraulic  &  Engineering 

Company 
Canadian  Blower  and  Forge  Co. 
Canadian  IngersoU-Rand  Co. 
Cook,  A.  D. 
Darling  Bros. 

Hopkins  &  Company,  t.  H. 
Inglis  Company,  John 
McDougall  Caledonian  Iron  Wks. 
Ontario  Wind  Engine   &  Pump 

Company  _ 
Waterous  Engine  Works  Co. 
Wettlaufcr  Bros. 


Quarry  Machinery 

Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 


Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 

l).,iniTiif.i.   I  "Oil  .V  Wrecking  Co. 

Gartshore,  John  J. 

Hopkins   &   Company,   F.  H. 


Reinforcements,  Concrete  ft  Steel 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Pedlar  People  Limited 
Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 


Refrigeration  Machinery 

Boving  Hydraulic  &  Engineering 
Company 


Road  Asphalt 
Asphalt  &  Supply  Company 


Road  Machinery 

Hopkins  &  Company,  F.  H. 
Waterous  Engine  Works  Co. 


Rolling  Steel  Doors 

(?)rnisliy  Company,  A.  1! 


Roofing  Material 

I'lraiitford  Roofing  Company 
Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 


Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 


Sand  and  Gravel 

Rogers  Supply  Company 


Scrap  Iron 

Dominion   Iron   &  Wrecking  Co. 


Screens 

Canada  Wire  &  Iron  Goods  Co. 


Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Hamilton  &  Toronto  Sewer  Pipe 

Company 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 


Shovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Silo  Moulds 

London  Concrete  Macliinery  Co. 

Skylights 

Pedlar  People  Limited 


Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines   Steel  Co. 
Pedlar  People  Limited 


Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co 
McGregor  &  Mclntyre 


Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Sheldons  Limited 


Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Steel 

Burlington   Steel  Company 
Dominion  Iron  &  Wrecking  Co. 
Hopkins  &  Company,  F.  H. 
Steel  Company  of  Can.,  Ltd. 


Steel  Bars 

Burlington  Steel  Company 
Hopkins  &  Company,  F.  H. 
Steel  Company  of  Canada,  Ltd. 


Steel  Pipe 

Can.  Chicago  Bridge  &  Iron  Wks. 


Steel  Plate  Construction 

,\L'irKiiiin>ii-Tlii]mcs  cK:  ("o. 
Waterous  Engine  Works  Co. 


Steel  Sash 

Ormsby   Company,  A.  B. 


Stone 

Britnell  &  Company 
Hagersville  Contracting  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 


Structural  Iron  and  Steel 
Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKiiinon-TTolmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritinje  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 
Iron  Works 


Surveyors'  Instruments 
Heller  &  Brightly 

Swinging  Gears 

Dake  Engine  Company 


Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  Iron  Co. 
Gould,  Shapley  &  Muir  Co. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
.M  ;if  Kiniiun  ■  1 1  (iliiK-s  i.^-  (  r). 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 


Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &  Geoghegan 


Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 


Tile  Moulds 

London  Concrete  Machinery  Co. 
Wettlaufer  Bros. 


Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 


Tractors 

Lister  &  Company,  R.  A. 


Turnbuckles 

Canadian  Billings  &  Spencer 
Limited 


Valves 

Canada  Iron  Foundries 
Gartshore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Dunlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 


Wagons 

Tiffin  Wagon  Company. 

Water  Level  Apparatus 

Gent  &  Company 

Waterproofing 

Paterson  Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 


Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest-O-Lite  Company,  Inc. 


Welding  and  Cutting  Plants 
Prest-O-Lite   Company,  Inc. 


Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 


Wheelbarrows 

Meaford   Wheelbarrow  Co. 


White  Lead 

Carter  White  Lead  Company 


Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 


Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 


Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 

Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 


^EW  GlASGOW.RS. 
and  Sr. JOHNSJQ. 


Town  and  City  Sewers 

ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of  sewer  material. 
Pipe  of  our  manufacture  have  been  used  in  practically  every  city  in  Canada.  Highly 
glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some  attractive 
prices.   We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

"Amco"  Segment  Sewers— From  30  to  108  diameter 

Send  for  Illustrated  Book  on  "Building  Segment  Sewers" 

Standard  Clay  Products  Limited 

THRBK  SEWHR  PIPE  FACTORIES  :   St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRK  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 
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SHARP 
WASHED 


SAND 


In  Bins — Princess  St.  Dock 


Quality  Guaranteed 


s„„„.d  .„a  CRUSHED  STONE  s~:ir,' 


Pea  Gravel 


G.T.R.  and  C.P.R. 


CEMENT 


j'  Pape  Avenue  and  G.T.R. 

Yards  Lansdowne  Ave.  and  Dundas  St. 

I  Lawton  Ave  and  G.T.R. 

I  Berkeley  St  and  Esplanade 

Rogers  Supply  Co.,  Limited 

28  King  St.  West,  TORONTO 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Liningfs 
Wall  Copins: 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co, 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF   CANADA,  LIMITED 

WALKERVILLE,  ONTARIO 

Branch  Offices  at 

Montreal      -  Toronto 


Winnipeg 


Live  Agents  wanted  in  every  town  in  the  country. 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices : 


Transportation  Bldg.,  MONTREAL 


Quebec 


St.  John  N.B. 
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WHAT  IT  CONTAINS 

Chapter  1 — Historical  Notes 
Chapter  2 — Manufacture  of  Glue 
Chapter  3 — Testing  and  Grading 
Chapter  4 — Methods  in  the  Glue  Room 
Chapter  5 — Glue  Room  Equipment 
Chapter  6 — Selection  of  Glue 


Contract  Record 

and  Engineering  Review 

347  Adelaide  St.  West,  Toronto 


Construct  Your 


SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE       -  ONTARIO 

Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price.  " 

N.  B.  The  adjolnine  illustration  shows  a  line  of  42-ln.  pipe 
In  a  trench  ready  for  fllliiiK 


Bar  Cutter 


CUTS  ROUND, 
TWISTED  AND 
JOHNSON  BARS 
up  to  lyi"  for  Re- 
inforced Concrete 
Work. 

Built  of  two  heavy 
"Armor  Plate"  steel 
plates,  securely  bolted 
and  riveted. 

lu|ual  to  cast  iron 
machine  t  \v  i  c  e  its 
weight. 

I'  ind  I  Jilt  more  aliout 
(lur  punches,  shears, 
forges,  and  drills  — 
write  for  catalog  P/S- 
12. 


Canadian  Blower  &  Forge  Co.,  Ltd. 


KITCHENER,  ONT. 


m    Montreal      Toronto      Winnipeg      Vancouver      St.  John  = 

llllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllllllll^ 


To  Secure 
ECONOMY  and  DURABILITY 
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The  Darkest  Hour 

can  be  turned  Into  the  brightest  of  daylight 

by  the  aid  of 

The  Carbic  Flare  Light 

Industrial  Plants 
Railroads  Waterways 
Waterworks  and  Sewage  Construction 

can  be  carried  out  by  night,  finished  ready  for 
use  in  jig  time. 

Think  or  how  much  can  be  done  at  night 
if  you  work  the  "  double-shift." 


CARBIC 
The  new  gas  fuel. 


Another  Feather! 


CAMP  LEASIDE  now  under  construction,  is  being  rushed  to 
completion  by  the  aid  of  CARBIC  LIGHT. 

CARBIC  LIGHT  has  shown  the  way  on  Camps  Borden,  Mohawk 
and  Leaside. 

It  will  show  the  way  on  that  job  of  yours 
the  same  as  it  has  for  the  contractors  of  these 
Aviation  Camps. 

A  Free  Trial  is  open  to  you.  Just 
drop  a  card,  wire,  or  write  and  the 
Carbic  Light  is  placed  on  your  con- 
struct  ion  work  free. 

We  pay  all  charges;  costs  you  nothing 

Details  of  free  trial  offer  mailed  on  application 
or  wire  and  we  ship. 


■9 


/  /  WAKEFIELD  sX  \  ' 
/PATENTS^  ~ 


W.  L.  FOSTER 


8  Lombard  St. 


TORONTO,  CAN. 


Western  Agents— Kelly  Powell,  Ltd.,  Winnipeg,  Man. 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Aliraiu  C  iiiu-nt  Tool  (. \nu|>;iiiy  .. 
American  Liacl  Ptiicil  l  imipanv  . 
American  Well  \\..rk- 

Anijlins  Limited  

Armstrong  Cork  Company  . 
Asliestos  Manufacturing  t  iiiii|i.iii.N 
\s|>lialt  and  Supply  lompany  ...  . 
\ull  I't  Wilo.ri;  fumpaii\ 


I'.aiiK^  >\   I  \  >  iv'  'M  l 

llarlier.  Frank  

Harlicr  .Asphalt  Paving  ..uipan.\ 

Beatty  &  Sons,  Ltd.,  M  

Bishopric  Wall  Board  L  o  

Black  Building  Supply  t  uuipaiiy 

Blair  Company,  B  

Boving  Hydraulic  and  Entriiucriii!. 

lompany  

Brautford  Rooting  Company   ...  . 

Britncll  Company,  Limited  

Burlington  Steel  Company 

I'.v.  r-.  Mactiint-  Company,  julm  F.  . 


Canada  Cement  Company  

Canada  Crushed  Stone  Corporatii jii 

Canada  Ingot  Iron  Company  

.  Canada  Iron  Foundries,  Ltd  

C  anada  Wire  and  Iron  Goods  Co.  .  . 

Canadian  Billings  &  Spencer  

Canadian  Blower  and  Forge  Co.  .  . 
Canadian   Chicago  Bridge  and  Iron 

Company  

Canadian  Consolidated  Rubber  Co. 
(  anadian  Ingersoll-Rand  Company. 
(  anadian    Inspection    and  Testing 

Laboratories  

Canadian   Mathews  Gravity  Carrier 

Company  

C  anadian  Ottice  School  Furniture  Co. 

Canadian  Pipe  Company,  Ltd  

Canadian  Surety  Company 

Carey  Company,  Phili])  

Carter  White  Lead  

Cement  Gun  Compaiiy   

Chipman  &  Power  

Conduits  Company,  Limited   

t  ..ok,  A.  D  

Crushed  Stone,  Limited   


I  s 
1,(1 


I'll 


I'.) 


1 1 
.J 
.14 


1;?, 


(iO 


■t8 


CO 


59 

52 


Dake  Engine  Compairy   54 

Darling  Brothers   00 

Dennis  Wire  and. Iron  Company  ...  18 

DesMoines  Bridge  and  Iron  Works  5.'! 

Dillons  Limited   18 

Dfmiinion  Concrete  CVmipany   L'5 


I  >iMiiiniiMi    l''.ii,L;iiU'rrin,L;   and  liispt'i.-- 

liiin  ( '( inipaiiN'   

I  iininii  III  lr:iii  ami  .SUtI  ('iiuii)aiiy 
i '"iiiiiiii  III   linn  aiiil  W  rn'kin.L;  Co... 

1    III!  1 11 K  Ml   I  'aiii I   \\  ( )rks  

I  )i  nil  in  i(  HI  .Srwn  I'ipr  (uiiipany  ... 
I'liiiiiniiiii  Wire  Uiipr  I  iniipaiiy  .... 
l'nnlM|i    l  ire  and    KiiMicr  ('(iinpany 


(iO 
57 

\:i 

1;  I 
11 


l''..\cavalinL;  and  .ScrtTiiii 
(  liiiniaiiN'   


1  ai'liiiuTv 


ISUT.  W.  I  

lunclatiiin  t dinpany 


15 

18 
47 


( iarlsliore,  J  olm  J  

(jartsliore- 1  lioniii>(m  I'ipcand  ]<"(Hin- 

dry  Company  

Gent  Company  

(iillis  &  Geoghegan  

(iijiild,  Shapley  &  Muir  Coniiiany  .  .  . 
Gray  Cnnstruclion  Co.,  Jnhn  \  .  ... 


Haddin  &  Miles   GO 

llaniiltnn  &  ToroiiUj  Scwcr  I'l'iic  Cn.  4'J 

Hdiikins  &  Co.,  F.  H   G4 

Hunt  &  company,  ]iol)crt  \V   (iO 


Ideal  Concrelc  Macliincry  Company 
I  n.i;lis  C'ompany,  John  

Jcnckes   Macliinc  Company   

Kurr  lin^inc  C(imi)any,  Ltd  

Lea,  R.  S.  &  W.  S  

Lister,  R.  .\  

London  Concrete  Machinery  Co.  .  .  . 
London  &  Lancashire  Life  Ins.  Co. 
r.yman  Tube  and  Supply  Company 


45 


02 


CO 


4 
00 


MacKinnon  Hcdmcs  &  Co  

Manitoba  Bridge  Works  Company.. 
Maritime  Bridge  Works  C"!omi)any..  01 

Marsh  &  Henthorn,  Ltd   47 

McAvity  &  Sons,  'J'.  ...  ...  ...  ... 

McDougal]  Caledonian   Tron  Works 

Company   58 

McCiregor  &  Mclntyre   01 

MacLcan  Daily  Reports   1!) 

Meaford  Wheelbarrow  Company  ... 

Miller  &  Co.,  George  M   60 

Milton  Mersey  Company   CO 

Mrmtgomery    Faultless    ITose  Reel 

C!ompany  


Morrison  &  Company,  T.  A  ■.  .  CO 

Mueller  Manufacturing  Co.,  H  

Mussens  Limited   5 

National  Iron  Win-ks   1 

.W'l)lniU'  Meter  Conqjany   52 

Nolilr,  Clarence  VV   55 

Norllicni  Crane  Works   59 

No\a  .Si-oiia  Steel  and  Coal  Company 

Oflicc  .Speci.ilty  Compan3'   50 

(Jruisliy  (  'onipany,  A.  R   48 

(Jiilariii    Sewer    I'ipe    Company  ... 

Hnlario  Wind  l^ngine  and  rnnii)  C"o.  53 


Pacific  Coast  Pipe  Company   52 

Paterson  Manufacturing  Company..  51 

Pedlar  People   19 

Pittsburgh-DesMoines  Steel  Co.  ...  5:i 

Pontifex,  Bryan   60 

Power  &  Son  


Quinlan  &  Roltertson   59 

Reid  &  Brown  Structural  Steel  and 

Iron  \V(jrks   OO 

Rollers  &  Company,  U.   

Rogers  Supply  Company   12 

Slieldons  Limited   5:! 

Spitlniann  .Vgencies  Regd  

Standard  Clay  Products,  Ltd   11 

Standard  Underground  Cable  Com- 
pany of  Canada   ci 

Steel  Company  of  Canada,  Ltd   9 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F. 
.Sun  Brick  Company  

Thompson  Brothers  ...  '   CO 

TiOin  Wagon  Comp.any  

Toch  Brothers   50 

Toronto  Plate  Glass  Importing  C^o. 
Trades  ami   Labor  Branch  Depart- 
ment of  Public  Works   Cl 

Trussed  Concrete  Steel  Company  ...  I2 
Tnrnbull  Elevator  Company  

\  .mcouver  Wood  Pipe  and  T;ink  Co.  IS 


Watcrous    F.ngine   Works   Co   20 

Wells  &  Ciray,  Limited   17 

  47 

  00 


Wettlaufer  Brothers  . 
Wynne-Roberts,  R.  C^. 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 


June  13,  1917 
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Paper  Shell  Factory,'  Peters  Cartridge  Co.,  Kings  Mills,  Ohio 

Our  Record  with  Peters  Cartridge  Go. 

Nov.  1915.  Paper  Shell  Factory  $195,000.00 

Jan.  1916.  Annealing  Bldg.    10,000.00 

Mar.  1916.  Power  Plant   150,000.00 

June  1916.  Imhoff  Tank   5,000.00 

Mar.  1917.  Packing  Case  Bldg   175,000.00 

Mar.  1917.  Shot  Tower   100,000.00 

Total  value  of  Contracts  $635,000.00 

We  always  try  to  carry  on  each  contract  in  such  a  manner 
as  will  ensure  us  the  next  contract  which  the  owner  may 
have  to  let.   

WELLS  AND  GRAY,  Limited 

ENGINEERS  AND  CONTRACTORS 

Branch  Office  :  Head  Office  : 

Bank  of  Commerce  Bldg.  247  Coafederation  Life  Bldg. 

Windsor.  Ont.  Toronto,  Ont. 

IIIIIIIIIIIIIIIMIIIIIIIIillllllllllllilllliillllilllllillW^ 
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1^  A  f  f    C  Relaying 
r\../m.ll  Switches,  Turntables,  Etc. 


Carried  in  Stock 


Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


VANCOUVER  Vl^OOD  PIPE 

&  TANK  CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
Manufacturers  o1  Wire- Wound  Wood  Pipe,  Continuous  Stave 

Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling— Potitlvely  LEAK  PROOF. 
Wa  ara  the  originator*  of  the  BORED  OUT  Wood  Sleeve  Coupling. 
Write  for  Illustrated  Catalogue. 

850  Hastings  St.  W.      VANCOUVER,  B.C. 


Economy  in  Large  Capacity 
Deep  Well  Pumping 

.\  large  water  supply  from  deep 
wells  is  most  successfully  obtained 
with  "American"  Deep  Well  Turbine 
Centrifugal  Pumps,  because  they  de 
liver  a  remarkably  large  quantity  of 
water  from  a  deep  drilled  well,  main- 
tain high  efficiencies  and  are  reliable 
in  operation. 
These  pumps  are  made  in  styles  to 
deliver  water  at  the 
surface  or  in  com- 
b  i  n  a  t  i  o  n   with  a 

L-^^_  booster  centrifugal 
l^^l  operating  on  the 
same  shaft  at  the 
l-^M  I  surface,  to  produce 
a  pressure  in  the 
mains. 

Pumps  of  this  type 
operate  in  drill  holes 
12  inches  in  diam- 
eter and  larger,  and 
deliver  to  .3,000  gal- 
lons of  water  per 
minute. 

Catalog  1332  describes  them. 

Write  for  it.  •  -- 

The  American  .Well  Works 

General  Office  and  Works  :  AURORA.  ILL. 
ChicsKo  Office :    First  National  Bank  Building 

Special  Canadian  Dealers 
R.  H.  Buchanan  &  Co.,  -  Montreal. 

Gorman,  Clancy  &  Grindley.  Ltd., 

Edmonton  and  Calgary 
B.  C.  Equipment  Co.,       -      Vancouver,  B.C. 


ALUM 


Standard  Quality  for 
Filtration  Plants 

Di'inking  water  for  city  use  demands  the 
eiif^ineer'.s  constant,  careful  supervision.  I'ul)- 
lic  Health  depends  on  proper  and  ade(juate  fd- 
tration  methods.  ".Siandard  Quality"  y\lum 
(.Sulpliate  of  .Muniiua)  is  llie  product  you  want 
to  lif  certain  of  best  results. 

Prices,  samples  and  details  on  request 

Manufactured  by 

Harrison  Sons  &  Co.,  Inc.  Philadelphia 


AGENTS 


DILLONS  LIMITED 

275  St.  Paul  St.  -  MONTREAL 


Specializing 
in 

Builders' 
Iron  Work 


HAVE  long  made  a  specialty  of  Builders' 
Ironwork  and  can  execute  orders  promptly  and 
satisfactorily. 

We  Make 

Wire  Window  Guards,  Area  Gratings,  Sidewalk  Dooff, 
Steel  Beams,  Columns  and  Lintels,  Cast  Iron  and  Pipe, 
Columns,  Fire  Escapes,  Balconies,  Marquises.  Grilles,  Iron, 
Stairs,  Spiral  Stairs,  Pipe  Railing,  etc.,  etc. 

Also 

The  famous  DENNISTEEL  line  of 
Steel  Lockers,  Cabinets,  Shelving,  Bins, 
Partitions,  etc.,  and  everything  in  Orna- 
mental Iron  and  Bronze. 

Write  for  instructive  folders. 

ffiE  Dennis  Wire  and  Iron 
Works  Co.  Limited 

London 


June  13,  1917 


THE  CONTRACT  RECORD 


Safety  Lies  in  Reinforcement 


Pedlar's  Expanded  Metal 
Lath 

Whenever  safety,  endurance  and  permanence  are  essential 
in  a  building,  then  it  is  you  will  find  most  contractors  and 
architects  specifying  PEDLAR'S  EXPANDED  METAL 
LATH.  The  fine  mesh  of  this  Lath  accomplishes  a  strong 
unyielding  bond  with  the  plaster  that  cannot  come  away. 
Used  for  walls  and  ceilings  where  permanent  beauty  and 
smoothness  are  desired,  ensuring  them  against  cracks,  re- 
pairs and  discolorations.  Made  in  all  standard  sizes  and 
gauges. 


RULiK 


PERFECT 

SHEETMETALI 


Pedlar's  Rib  Fabric 

By  actual  test  the  strongest  reinforcing  material  for  walls,  ceilings.  Boors, 
roofs  or  any  form  of  concrete  work.  PEDLAR'S  RIB  PABRIC  makes  the 
most  efficient  binder  and  forms  a  solid  ground  for  cement  or  piaster. 

Costs  little  and  is  easy  to  lay,  requiring  no  form  or  centering,  as  it  con- 
forms to  any  required  shape  and  the  ribs  replace  special  studding. 


Supplied  in  three  depths  of  rib — deep  rib,  five  rib  and 
three  rib,  either  galvanized  or  painted,  and  in  gauges  to 
suit  all  requirements. 


THE  PEDLAR  PEOPLE,  LIMITED  ( 


Established 
1861 


)    Executive  Office  and  Factories:   OSHAWA,  ONT- 


Branches;  —  Montreal    -    Ottawa    -    Toronto    -    London    -    Winnipeg    -  Vancouver. 


a 


MacLean  I'ieports  give  tlie  vital  facts  that  are  so 
necessary  if  you  would  secure  the  best  of  new  busi- 
ness— and  they  cost  but  a  few  cents  a  day.  They  are 
issued  daily  (card  system),  and  give  accurate  infor- 
mation on  Canadian  buildin.t;  and  enj^ineering  pro- 
jects, contemplated,  their  progress  and  details  of  the 
material  and  eiinipnuMit  recpiired.  Rales  and  samples 
on  request. 

MacLKAN   ^)AIL^■   kEI'ORT.S,  Limited,  Toronto. 
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Standard  Turnbuckles 

Made  in  Canada 
All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 

Limited 

Welland,  Ontario 


Waterous  Steam  Rollers 


PLOWING  UP 
OLD 
MACADAM 

Tliis  Waterous  Roller  hauling 
a  road  plow  is  typical  of  the 
many   uses   the   Roller  can  lie 

l)Ul  to. 

It  forms  an  iileal  tractive  i)0\ver 
for  this  class  of  work.  The 
speed  is  right,  no  extra  mech- 
anical adjustments  are  neces- 
sary and  the  jjower  is  more  than 
sufficient  to  carry  the  plow 
through  the  roughest  roadway 
that  may  he  encountered. 

liecause  it  can  he  used  in  every 
operation  in  road  building;  be- 
cause it  can  be  kept  busy  every 
working  day  in  the  year;  and 
because  it  is  built  to  be  on  the 
job  whenever  wanted,  the  Wa- 
terous .Steam  Roller  is  easily 
the  most  efficient,  economical 
road  maker  that  can  be  bought. 

niiiii'i''     '  .   '{PMi;!iiii!iiiij;»;iiiiiiiiiii:iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

The  Waterous  Engine  Works  Co.,  Ltd.,  Brantford,  Canada 

ullillHlliiiUllllllllllllllllllllliiiilllUllllilllMllllllilliliil^ 
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There  is  Yet  Time  to  Prepare  for  a  Long  War 

AS  the  war  Cdtiliiuu's  fruni  nmntli  to  monlli.  it 
clearly  clfinonslratcs  llic  f()ii)U-s  and  frailties 
of  human  opinioii.s.  Various  authorities  have 
striven  to  foresee  tlie  end  of  hostilities  and  to 
determine  the  time  when  peace  will  he  restored.  These 
prophesies  have  covered  every  interval  of  time  from 
a  few  weeks  to  many  years.  'i"hc  sx'iieral  Impe  that 
this  year  would  mark  the  end  seems  do'imed  Id  he 
dis])e!Ied.  Recent  events  forchode  the  war's  extension 
heyond  this  year  at  any  rate.  Just  how  much  loiioer, 
no  one  can  say,  l)Ut  no  immediate  let-np  is  in  |)ros])ect. 
The  United  States  Ciovernment,  in  makinj^-  its  i)re- 
paration  for  war,  si)eaks  of  three  to  live  years  as  the 
ultimate  duration.  If  this  period  is  sug:j><-'sted  with 
any  autht)rity,  and  events  seem  to  suhstaiitiate  the 
n])inion,  it  is  pregnant  with  nK-anin<;".    The  extension 


of  the  stniggie  for  one  year  more,  let  alone^  three  or 
h\c,  must  needs  involve  further  readjustments  in  our 
status,  nationally  and  individually.  The  longer  it  lasts, 
the  louder  the  call  for  a  more  complete  nationaliza- 
tion and  more  potent  changes  in  our  mode  of  living 
and  doing. 

A  retrospect  of  the  past  well-nigh  three  years,  as 
far  as  this  country  is  concerned,  shows  hut  little  change 
in  the  condition  of  our  industrial  life.  True,  trade  has 
expanded,  industry  in  some  lines  developed,  in  others 
hecome  minimized,  hut  on  the  whole,  there  is  no  evi- 
dence to  show  that  war  circumstances  have  rebuilt 
the  plane  of  industrial  activity.  The  war,  in  many 
respects,  seems  to  have  been  taken  as  an  incidental, 
as  a  passing'  event,  calculated  to  cause  a  flutter  for 
the  time  being',  but.  of  no  consequent  moment.  No 
doubt  the  monotony  of  a  drawn-out  struggle  has  served 
to  detract  from  the  advantages  such  a  struggle  may 
have  in  national  life. 

In  the  past  there  has  been  too  much  temporizing-, 
too  many  makeshifts;  110  steady  course  of  develop- 
ment has  been  worked  out.  Witness  many  events  in 
the  past  three  years  or  the  present  political  turmoil. 
Whatever  the  past  may  have  develo])ed,  however,  the 
future  can  remedy,  and  Iho  thoughts  ot  a  three-year 
war  to  be  yet  waged  is  surel\'  a  stimulation  to  activity 
and  to  (ptick  organizing  thought.  The  war  has  de- 
\eloped  organization  to  an  extent;  it  has  revised  the 
methods  and  conditions  of  labor,  made  efficiency  a 
watchword,  but  in  the  vast  occupations  and  interests 
of  the  people  the  war  has  not  stirred  action  or  stimu- 
lated incentive. 

Incalculable  benefit  can  be  derived  from  this  war 
in  every  line  of  endeavor,  but  also  incalculable  harm 
may  result.  Industry  may  take  on  a  new  cloak  that 
will  give  it  more  permanent  and  lasting  influence  if 
action  is  spurred.  In  the  past,  our  intentions  were 
good,  but  that  was  as  far  as  it  went.  The  need  of 
planning  for  three  to  four  years  of  war,  however,  calls 
for  more  spirited  action  while  there  is  yet  time.  Pre- 
paration must  be  on  a  long-time  basis  which  rneans  a 
pen-yanent  basis.  The  economists  tell  us  that  we  will 
ctJine  out  of  this  war  a  changed  nation.  The  changes 
will  affect  every  angle  .of  our  national  life  and  our 
industrial  relations  no  less.  Now  that  the  war  pro- 
mises to  be  long,  it  is  time  to  buck  up  and  retrieve  past 
deficiencies  that  adequate  preparations  be  made  for  the 
changes  that-  are  bound  to  come. 

*       *  * 

Just  how  has  construction  fared?  We  are  afraid 
tlic  possibilities  haye  scarcely  been  realized.  In  many 
resi)ects  our  methods  of  dealing  with  construction 
work  have  not  been  adapted  to  the  new  situation — in 
many  lines  construction  has  experienced  as  great  a  de- 
pression as  ever  known.  Many  projects  .were  early 
in  the  war  dropped  with  an  idea  of  economy.  Rut 
diily  a  short  war  ])eriod  was  figured  on.  Construc- 
tion, however,  for  a  long  ])eriod  cannot  be  delayed 
without  permanent  injury,  and  now  that  a  long  war 
seems  possible,  there  is  pi'esented  an  oi)i)ortmiity  for 
a  revival.  It  must  be  remembered,  however,  that  in 
reorganizing  the  wdiole  industrial  field  and  engineering 
and  construction  in  particular,  at  this  time,  there  are 
many  factors  that  must  be  considered.  Unstable  mar- 
kets, uncertain  shii)meiits,  doubt  regarding  the  actions 
of  our  national  government,  all  these  impose  difliculies 
that  re(|uire  the  reliiKpu'shment  of  conventional  meth- 
ods.   These  new,  in  fact  radical,  conditions,  call  for 
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all  .ili.uui. '111111  111  I'l  ulil  iilcas.  Tlio  pro-war  nictluxls 
must  iii>t  he  allowed  to  jcopardi/e  iho  hoiiotits  thai  may 
hv  (Icrivctl  from  i|iiiok  action  now.  ( )rj;anization  of 
fi|uipmcnt.  methods  and  lal)or  are  esst'iitial.  New  de- 
vices, new  systems,  must  he  snhstitvited  for  standard 
practices.  These  thinjjs  shovUd  have  lu'en  done  months 
ago,  but  the  need  is  more  ])ressins4  now  that  the  war 
gives  indications  of  prolonoinent .  Let  contractors  and 
enifineers  set  husy  and  phiii  I'm  this  Iohl;  strns^.uic 
while  the  time  is  yet  ripe. 

U.S.  Technical  Organizations  Heartily  Co- 
operate in  War 

IF  one  may  judj^e  hy  the  exjjressions  of  loyalty  to 
and  promises  of  co-operation  with,  their  president, 
on  the  part  of  the  many  tcciniical  organizations 
in  the  I'nited  States,  the  sentiment  in  favor  of 
ahandoninsr  their  policy  of  nentrality  finds  almost  nni- 
versal  favor  in  that  conntry.  It  is  an  old  Avarning 
to  heware  of  the  ])atienl  man  when  he  finally  loses 
patience,  and  there  is  good  evidence  that  the  United 
States  is  i)re])aring  to  lend  vigorous  assistance  to  the 
allies  in  their  struggle  for  freedom  and  civilization. 

From  the  least  significant  to  the  largest  and  most 
important,  the  technical  societies  of  thai  country  ap- 
pear to  have  ct»me  forward  s])ontaneously  to  ofifer  their 
un(|ualihed  aid  to  the  ])resi(lent.  That  is  the  first  stej) 
towards  getting  results,  and  it  is  to  he  hoped  President 
Wilson  will  show  a  proper  appreciation  of  the  ])ossi- 
bilities  underlying  these  oflfers.  No  doubt  he  will  do 
so.  for  the  United  States  Government  has  given  un- 
mistakable i)roof  already  that  it  means  to  take  a  real 
part  in  the  struggle.  This  is  shown  in  the  appointment 
of  one  of  their  biggest  engineers  to  have  charge  of 
national  shii)building  work,  the  appointment  of  a  food 
crmtroller,  the  immediate  co-operation  of  the  navy,  and 
in  many  other  ways.  These  are  evidences  of  co-opera- 
tion that  Canada,  as  part  of  the  British  l-jnpire,  joy- 
fullv  recognizes  as  an  official  guarantee  of  tlif  innum- 
erable unofficial  assurances  of  good-will  and  sympathy 
with  which  we  have  been  regaled  during  the  past  two 
and  a  half  years. 

Ontario  Government  Advocates  Architec- 
ture in  Bridges 

THE  value  of  good  appearance  in  structures  is  a 
matter  that  is  receiving  more  and  more  atten- 
tion nowadays.  It  is  recognized  that  the  ap- 
plication of  architectural  adornments  to  a  utili- 
tarian design  is  a  paying  proposition  and  not  a  waste 
of  money.  Bfidges,  no  less  than  buildings,  come  un- 
der this  category,  and  the  tendency  is  to  design  them 
along  lines  that  will  ai)peal  to  the  sense  of  good  ta.ste. 
Bridges  can  be  made  handsome  and  in  keeping  with 
the  surroundings  with  very  little  effort.  The  cost 
is  small  in  comi)arison  with  the  improved  ajjpearance. 
The  Highways  Department  of  Ontario  is  alive  to  the 
need  of  better-looking  bridges,  and  is  urging  the  coun- 
ties and  townships  to  build  bridges  that  will  be  ex- 
amples of  beauty.  The  Department  believes  that  such 
structures  may  quite  readily  be  constructed  at  little 
extra  expense  and  in  many  cases  at  no  additional  cost. 
It  has  handed  us  the  photographs  reproduced  here- 
with as  illustrating  bridges  that  are  considered  models 
for  Ontario  bridge  builders.  Although  those  shown 
in  the  cuts  are  not  located  in  Ontario,  they,  in  the 
opinion  of  the  Highway  Department,  are  examples  of 


Types  ot  attracUve  bridges  recommended  by  Ontario 
Higliways  Department 

what  might  well  be  roijicd.  The  three  bridges  shown, 
while  of  different  sizes,  show  the  same  aesthetic  treat- 
ment, which  is  both  e1it'cti\c  and  inexpensive.  Relief 
from  the  plainness  of  solid  concrete  is  effected  by 
simply  paiulbng  and  gi\  ing  the  panels  a  pebbled  sur- 
face. This,  combined  with  plain  end  posts,  is  con- 
sidered very  effective  and  adds  practically  nothing  to 
the  cost.  Attention  is  also  drawn  to  the  neat  and 
substantial  approach  guard  rail. 


Will  Test  Moisture  Content  of  New 
Buildings 

Acting  in  co-operation  with  the  Forest  i'roducts 
Laboratories  of  Canada,  Montreal,  some  contractors 
have  taken  steps  to  test  by  means  of  a  hygrometer  the 
moisture  in  the  air  of  new  buildings,  so  as  to  determine 
whether  the  buildings  are  sufficiently  dry  for  the  plac- 
ing of  fine  interior  finish,  without  liabilit\'  to  damage 
from  tlic  absorption  of  moisture  by  the  walls.  One  of 
the  contractors  has  also  made  measurements  of  moist- 
ure in  kiln-dried  material  for  the  interior  finish,  check- 
ing up  the  drying  conditions. 


In  several  sections  of  the  United  States  there  seems 
to  be  developing  a  more  satisfactory  labor  condition. 
This  is  probably  due  to  the  completion  of  many  of 
the  lutropean  war  contracts  wdiich  have  resulted  in  a 
release  of  labor  that  may  now  find  cmi)loyment  in 
other  channels. 


The  steel  sash  for  the  Montreal  Technical  Scho(>l, 
Sherbrooke  Street  West,  Montreal,  will  be  supplied  by 
the  A.  B.  Ormsl)y  Company,  Ltd. 
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Two   Well  -  Arranged    Mixing  and  Storage 
Plants   Build  Twelve-Storey  Factory 

Flat  Slab,  Reinforced  Concrete  Building  for  T.  Eaton  Co.,  Toronto- 
Steel  Gored   Columns  —  Mixing  and   Aggregate   Storage  Equipment 


A CAREFULLY  laid-uut,  well-planned  storage 
and  concreting-  plant,  designed  for  rapid  opera- 
tion, is  a  feature  of  the  construction  of  the 
twelve-storey,  reinforced  concrete,  flat-slab  fac- 
tory i)uil(ling,  being  erected  for  the  T.  Eaton  Company, 
Limited,  on  Alice  Street,  Trinity  Square,  and  Down- 
ey's Lane,  Toronto.  This  [ihint,  while  capable  of  erect- 
ing the  Iniilding  in  short  order  under  normal  condi- 
tions, was  severely  handicapped  by  the  shortage  of 
supplies  and  irregular  shipments.  Consecpiently  the 
speed  planned  by  the  contractors  did  not  materialize 
to  such  an  extent  as  was  anticipated.  Progress  is, 
howexcr,  being  made  as  fast  as  conditions  permit, 


The  factory  will  be  twelve  storeys  high  with  the  base- 
ment under  a  portion  of  the  building  only.  The  first 
floor  level  is  5  ft.  below  grade  and  the  storey  heights 
are  14  ft.,  with  the  exception  of  the  basement,  which 
has  a  13  ft.  clearance,  and  the  first  two  storeys,  which 
have  a  height  of  15  ft.  Over  10,000  cubic  yards  of 
concrete  and  1,500  tons  of  structural  steel  will  be  in- 
volved in  the  construction.  The  short  arm  of  the 
building  abuts  against  an  existing  12-storey  factory, 
the  end  wall  of  which  will  be  removed  to  provide 
free  access  between  the  two  buildings.  Across 
Downey's  Lane  a  bridge  is  l^eing  built  to  connect  the 
new  building  with  an  adjoining  one. 


The  factory  for  the  T.  Eaton  Company  wiU  be  a  I.;  storey  flat  slal)  reinforced  concrete  building.   This  illustration  shows  the 
derrick  tower  and  brick  hoist.    Forming  is  proceeding  on  the  tenth  storey. 


and  the  concrete  skeleton  will  l)c  entirely  poured  in 
the  course  of  another  two  ov  three  weeks. 

The  building  is  L-shaped,  twelve  storeys  high,  with 
the  two  outside  arms  of  the  L  measuring  227  ft. 
ins.  and  165  ft.  11  ins.  on  Alice  Street  and  Downey's 
Lane  respectively.  The  two  short  faces,  fronting  on 
Trinity  Square,  are  127  ft.  4  ins.  and  64  ft.  1><  ins. 
long-.    The  width  of  both  wings  is  slightly  over  100  ft. 


The  design  lias  been  carried  out  according  to  the 
ilal-slab  system,  with  circular  columns,  flaring  capi- 
tals and  dro])  heads.  The  l\  ])ical  bay  is  20  feet  square. 
Floor  slabs  are  very  heavy,  especially  the  second 
floor,  which  measures  1 1  ins.  with  Ij/j  in.  finish. 
This  floor  is  designed  for  a  live  load  of  350  lbs.  per 
square  foot.  The  third  floor  slab,  9  ins.  thick,  is  de- 
signed for  250  lbs.  per  square  foot,  while  the  typical 
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flt^s,  7'/j  ins.  in  lU'ptli,  arc  (K'sij;no(l  tt>  hear  150  llis. 
per  square  font.  .\  special  feature  of  the  huildinj;-  is  the 
fact  that  the  columns  are  steel-cored,  the  entire  load 
bcinfi  borne  \}\  the  steel.  This  is  necessary  to  keep 
the^ lower  colunui  diameters  within  reasonable  limits. 

The  location  of  the  buiUliu};',  in  the  centre  of  a 
l>us\,  down  town,  mercantile  district,  considerably 
complicated  the  handlinji'  of  construction  materials. 
There  beiny  no  railway  facilities,  all  materials  had 
to  be  hauled  to  the  site  by  wagon  or  motor  truck. 
As  the  building  adjoins  streets  or  existing  buildings  on 
all  sides  and  as  it  occui)ies  the  full  extent  of  the  site 
to  the  street  line,  the  location  of  a  construction  plant 
was  conseijuently  ham])ered.  The  only  open  ground 
was  a  small  \acant  lot  opposite  the  new  building,  and 
this  was  used  for  storage  of  lumber,  reinforcing  steel, 
etc.  In  designing  the  construction  plant,  the  situation 
was  further  complicated  by  the  necessity  of  kec])ing 
adjiMuing  streets  open  for  traffic.  Alice  Street,  being 
a  through  street,  had  to  be  kept  clear,  l^esides  which, 
the  service  conduits  near  the  road  surface  prevented 
the  installation  of  a  mixing  ])lant  on  this  side,  owing 
t»>  the  inability  to  procure  the  proper  depth  for  its 
location.  The  'Trinity  Scpiare  side  was  therelore  se- 
lected as  a  suitable  location  for  the  mixers  and  stor- 
age bins,  while  steel,  lumber,  brick  and  .similar  ma- 
terials were  handled  from  .Mice  Street.  Even  on 
Trinity  Square,  a  narrow  thoroughfare,  the  proximity 
of  the  building  to  the  roadway  and  the  necessity  of 
maintaining  a  wagonway,  added  difficulties  io  the  de- 
sign of  a  plant  of  smtablc  capacity. 

Two  Mixing  Plants 

Two  separate  mixing  plants  are  being  made  use 
of.  This  enables  this  work  to  be  carried  out  more 
expeditiously  than  Avith  one,  since  the  area  to  be 
covered  is  quite  large.  At  the  .same  lime  the  total 
required  capacity  of  the  plant  is  divided  into  smaller 
units  which  avoid  blocking  the  street,  as  would  be 
the  case  with  a  single  large  plant.  Furthermore,  there 
is  sufficient  duplication  to  i)revent  an  absolute  shut- 
down from  delays  or  accidents  to  the  plant.  The  com- 
bined capacity  is  about  400  t(j  500  cubic  yards  per 
ten-hour  day.  Delays  in  delivery  of  steel,  however, 
prevented  the  plant  from  being  operated  at  this  rate. 

The  two  plants  are  identical  as  to  principle  and 
lay-out,  differing  merely  in  their  capacity.  They  are 
of  the  gravity  bin  type,  each  involving  storage  for 
sand,  stone  and  cement,  with  approved  methods  of 
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mixing  and  handling.  The  arrangement  of  the  various 
elements  is  such  as  to  avoid  as  much  manual  handling 
as  possible  by  using  gravity  flow  of  materials  to  the 
mixer  with  mechanical  loading  of  the  bins  and  distri- 
bution of  the  concrete.  Concrete  is  furnished  to  tow- 
ers and  thence  delivered  by  spouts  or  buggies.  A  des- 
cription in  detail  of  the  larger  plant  will  apply  to 
the  other  in  almost  every  respect. 

Aggregate-Handling  Arrangement- 

The  mixer  is  located  well  below  grade  so  as  to  se- 
cure sufficient  depth  for  gravity  flow  of  materials.  A 
cement  shed  and  aggregate  bin  are  provided  for  stor- 
age. .Surplus  aggregate  is  also  maintained  in  open 
piles.  The  cement  shed  has  a  capacity  of  1,500  barrels 
in  bags.  y\cconimodation  for  as  much  more  cement 
is  provided  on  the  ground  floor  of  the  building.  The 
storage  bin  is  divided  into  two  compartments,  one  for 
crushed  stf)ne  and  the  other  for  f)it-run  sand,  the  capa- 
city of  the  stone  bin  being  twice  that  of  the  sand  bin. 
A  sump  in  the  roadway,  with  a  large  capacity  hop- 
per, covered  with  a  pair  of  trap  doors,  receives  both 
sand  and  stone  from  bottom-dump  wagons.  A  bucket 
and  tower  is  used  to  lift  the  aggregate  from  the  road 
hppper  to  the  top  of.  the  storage'bins  and  discharge  it 
through  a  chute  to  the  proper  bin.  The  material  is  de- 
flected to  the  proper  compartment  by  a  hing^ed  board 
tongue  at  the  mouth  of  a  forked  chute  with  one  leg 
in  each  bin.  A  manually  controlled  gate  on  the  road 
hopper  drops  the  charge  of  material  to  the  hoist  bucket. 
The  sump  and  hopper  have  a  capacity  of  five  wagon 
loads  or  about  15  cubic  yards.  This  enables  a  num- 
ber of  wagons  to  dump  without  the  necessity  of  im- 
mediately hoisting  the  materials  to  the  bins.  Immedi- 
ate hoisting  is  not  always  possible  since  only  one  hoist 
engine  is  used  to  operate  both  the  aggregate  hoist 
and  the  mixed  concrete  hoist. 

The  bins  are  built  of  2  x  10  inch  planks  with  6x6 
inch  vertical  wales  spaced  at  about  3  ft.  centers  and 
braced  with  longitudinal  and  transverse  tie  rods.  For 
this  plant  the  capacity  is  500  tons  of  stone  and  250  tons 
of  sand. 

Concrete  Placed  by  Towers 

Spouts  from  the  bottom  of  the  bins,  controlled  by 
gates,  direct  the  sand  and  stone  to  a  measuring  box 
arranged  to  give  a  1  :2  proportion.  A  gate  drops  tlie 
charge  into  the  loading  hopper  of  a  half-yard  mixer. 
The  concrete  is  carried  in  bags  from  the  storage  shed 
and  the  water  is  measured  to  a  pivoted  barrel  beside 
the  mixer.    The  mixer  is  electrically  driven.    It  is  lo- 
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cated  well  below  grade  so  as  to  secure  the  depth  neces- 
sary for  gravity  flow  of  aggregate  from  the  bins.  The 
mixed  concrete  dumps  to  a  hoist  bucket  and  is  raised 
by  tower  and  distributed  by  gravity  chute  or  buggy 
to  the  point  where  pouring  is  going  on.  The  tower 
was  increased  in  height  as  the  i)rogress  demanded,  the 
final  height  being  225  ft.  Under  normal  conditions,  a 
half-yard  batch  was  raised  every  sixty  seconds  or  less. 
A  single  two-drum  hoist  engine  serves  to  drive  the 
buckets  of  l)oth  the  concrete  tower  and  the  aggregate 
tower. 

Second  Plant  is  Smaller 

The  other  mixing-  plant  is  similar  to  the  one  just 
described,  but  smaller.    It  includes  a  road  sump,  bins 


Concrete  is  being  spouted  from  tower.  At  tlie  right  are  the  aggregate 
bins  and  loading  tower  of  one  mixing  plant. 

of  similar  type,  tower  for  filling  them,  and  tower  for 
the  mixed  concrete.  The  concrete  shed  has  a  capacity 
of  1,500  barrels  in  bags,  and  the  stone  and  sand  bins 
are  capable  of  holding  150  and  75  tons  respectively. 

For  the  foundation  piers  and  some  of  the  slabs, 
chutes  were  employed  for  pouring  the  concrete.  On 
the  majority  of  floors,  however,  buggies  were  found 
of  greater  advantage.  The  chutes  required  a  great 
deal  of  shifting  when  pouring-  a  large  area,  like  a  floor. 
For  portions  of  the  building,  like  the  piers,  where  the 
depth  was  large  and  the  area  relatively  small,  the 
chutes  were  more  economical.  The  chutes,  largely 
of  a  trussed  type,  were  supported  on  low  frame  towers 
and  trestles.  During  the  winter,  it  was  found  that 
placing  of  the  concrete  with  chutes  was  not  alto- 
gether satisfactory.  It  became  very  chilled  and  if  at 
all  stifi"  refused  to  go  through  the  chute  properly. 

Derrick  Tower  and  Brick  Hoist 

Timber,  forms,  brick,  steel,  etc.,  are  all  liaiulled  on 
the  Alice  Street  side  by  a  brick  hoist  and  a  derrick 
tower.  The  derrick  tower  which  carries  a  stiff  leg 
on  its  upper  platform  is  also  provided  with  a  cage 
operated  by  a  hoisting  engine.  Although  this  tower 
is  not  constructed  of  heavy  timbers,  due  to  the  method 
of  framing,  it  has  proved  stable  under  heavy  loads, 
often  amounting  to  a  7-ton  steel  column  cure.  The 


brick  hoist  is  of  the  balanced  double-platform  type. 
Small  stiff  legs  and  hand-operated  builders'  hoists 
complete  the  complement  of  handling  apparatus.  There 
is  a  portable  electric-driven  woodworking-  outfit  which 
frames  all  the  formwork  on  the  job. 

The  foundation  piers  are  4  ft.  square,  tapering  into 
spread  mattresses  16  ft.  square  by  4  ft.  high,  to  dis- 
tribute the  load.  They  rest  on  firm  clay  close  to  rock. 
The  excavation  for  the  piers  was  done  by  hand  labor. 
A  steam  shovel  performed  most  of  the  bulk  excavation. 

Columns  are  Steel  Centered. 

The  columns  of  the  first  eight  storeys  are  steel- 
cored  to  keep  the  diameters  to  a  minimum.  The  cores 
are  of  heavy  Bethlehem  sections  and  were  erected  in 
two-storey  lengths  by  gin  poles  and  derricks.  The 
steel  is  designed  to  carry  the  entire  load.  It  is  fire- 
proofed  with  concrete,  reinforced  with  expanded  metal 
and  longitudinal  steel  and  moulded  to  produce  circular 
columns  with  flaring  capitals.  Riveted  lug  angles 
serve  to  transmit  the  slab  loads  into  tke  cores.  A 
total  of  1,500  tons  of  structural  steel  is  used  alto- 
gether. The  columns  of  the  upper  four  storeys  are 
I  if  concrete  without  cores,  reinforced  with  spiral  and 
longitudinal  steel. 

The  rough  slabs  vary  in  tliickness  from  73^  iris, 
to  11^2  ins.,  depending-  on  the  designed  live  load, 
which  ranges  from  150  lbs.  per  sq.  ft.  to  350  lbs.  per 
sq.  ft.  The  finish  floors  on  the  first  and  second  floors 
are  l^^  in.  cement  ;  on  the  remaining  floors  1  in.  rough 
concrete  and  1^  in.  maple  on  2  x  4  in.  sleepers.  The 


The  columns  are  steel  cored,  the  steel  taking  the  entire  load.  The 
canvas  curtains  at  the  bottom  of  the  illustration  pro- 
tect concrete  during  cold  weather. 

drop  heads  measure:  second  floor,  7j/>  in.;  third  floor, 
()  in.;  remaining  floors,  5  in. 

Successful  Winter  Operations 

A  great  deal  of  the  work  was  performed  during- 
the  severe  weather  of  the  i)ast  winter  without  any  mis- 
ha])s.  During  the  cold  weather  the  newly  pt)ured  con- 
crete  in    the   structure    was   jjrotected  by  tarpaulins 

(Continued  on  page  522) 
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l^*()loii*>ed  Flat   Slab  Tests 

Results  t>f  Experiments  with  Heavy  l.oads  Over 
a  ^  ear  Period  Modify  Existing  Ideas 
Relative  to  Stresses 

AS  l\'\v  i  i'Milts  ti|  U>\\ii  liiiu'  ti'sts  nil  ri'iii ft  M  iH'd 
ooiUTott.-  iMiildiiii^s  uiuk-r  lir.iv\  tnad  li:i\i' 
liitlicrtii  l)ocii  reported,  the  n  Mu  hisii  ms  derix  i'd 
as  a  resith  of  such  exporinunls  nn  a  huildiiii; 
111  C  hioaiiii  '^f  intiTcst.  In  i-(iiisc(hk'ik-c  of  these, 
new  ideas  rehitive  lo  stresses  in  such  huihlings  have 
l)eeii  (k'Veloped.  J^efore  tlic  present  C  hicaj^o  Hat-slah 
riihiiji'  eame  into  force,  eaeli  designer  was  recpiired 
to  satisfy  tlie  hnihhiii;  (k'i)artinent  that  (he  design  was 
aiiipK'  and  the  tests  hi-rein  n-eorded  \\  eri'  de\  elii])ed 
to  meet  tliis  recphrenieiil.  Mr.  A.  K.  Lord,  eoiisidt- 
iii.y;  engineer,  of  C'liicaijd,  carried  <>nt  these  tests  <m 
the  {"".xcelsior  iMi>tor  C"oni])any's  hnihhiiii;',  a  six-st<ire\- 
structure  measuring-  67.>  ft.  Iniio-  by  80  to  13(S  ft.  wide, 
ci  instructed  on  tin-  four  way  reinforced-concrete  Hal 
slal)  .system. 

riie  main  points  brought  out  by  Mr.  I.nrd's  tests 
are  that  stresses  in  the  steel  during  tlie  hist  four 
months  of  the  test  show  practically  no  change,  con- 
crete deformations  show  progressive  increase,  the  aver- 
age increase  being  much  nifire  marked  in  the  lirst  five 
nn'Utlis  tliau  in  the  last  se\eii,  and  lliat  a  sliifting  ()f 
the  resisting  moment  occurs  during  the  lirst  six 
months,  the  stresses  adjoining  the  cnlumns  decreasing 
and  those  at  the  center  increasing,  with  an  increase 
in  the  total  moment,  which  averaged  10  per  cent,  for 
the  first  eight  months,  with  no  increase  thereafter. 
Both  steel  and  concrete  stresses  at  the  end  of  the  year 
were  less  than  were  anticipated  under  the  Chicago  rul- 
ing governing  flat  slab  design,  and  were  also  less  than 
what  previous  extensometer  tests  had  led  one  to  expect. 

Details  of  the  Test  Slab 

'llie  tests,  which  extended  over  a  i)eriod  of  slightly 
more  than  a  year,  were  a])plied  to  an  exterior  ])anel  on 
the  sixth  floor  of  the  building  mentidiied.  'I'he  col- 
umns on  this  floor  were  the  smallest  and  the  efi'ective 
span  was  the  greatest.  The  panel  measured  25  ft.  by 
26  ft.  A  service  wing  containing  the  elevators,  toilets 
and  washrooms  for  the  building  projected  from  the 
panel  immediately  adjoining  the  test  panel.  The  slab 
reinforcement  was  of  the  four-way  type.  One-third 
of  the  slab  rods  in  each  direct  band  were  carried 
through  at  the  column  and  lapj)ed  without  being  bent 
up  to  take  tension.  All  the  diagonal  bars  were  bent 
up.  The  slab  was  designed  to  be  9^/  ins.  thick,  but 
actually  measured  a  uniform  10  inches  in  thickness 
practically  throughout  the  building.  The  slab  steel 
at  the  column  was  not  raised  to  take  advantage  of 
this  increased  thickness,  however.  The  interior  drops 
were  9  ft.  x  9  ft.  at  their  lower  surface  and  6  ins.  thick, 
with  the  edges  beveled  to  10  ft.  6  ins.  x  10  ft.  Ci  ins.  at 
the  Ixfttom  of  slab.  The  wall  drops  were  of  corres- 
ponding size,  but  only  4  inches  thick.  The  exterior 
walls  were  of  concrete  9  inches  thick  and  3  feet  higli 
above  the  floor.  The  wall  columns  were  (>  ft.  d  ins. 
wide  by  I  ft.  6  ins.  thick  at  the  centre.  They  were  re- 
inforced with  sixteen  j^-inch  diameter  rods  14  ft.  6  ins. 
long  and  tied  at  intervals  of  9  ins.  with  34-i"<^h  wire. 
The  interior  columns  were  reinforced  by  spiral  and 
longitudinal  steel.  All  concrete  was  of  a  1:2:4  mix- 
ture.   The  designed  live  load  was  150  ll)s.  jjer  sc|.  ft. 


Test  Extended  Over  a  Year 

At  tile  suggestion  of  Mr.  Lord,  the  test  load  was 
to  \)c  twice  tlie  designed  dead  and  live  load,  required 
til  leniain  in  place  one  full  year.  The  ordinary  ex- 
lensmiieter  test  was  hrst  made  in  the  usual  manner, 
and  forty-four  gauge  lines  of  rei)resentative  character, 
and  showing  the  greatest  stresses  of  tlieir  kind  and 
locali<iii,  were  selected  for  the  nicasurenients,  extend- 
ing over  a  period  slightly  exceeding  one  year. 

Tile  lirst  h)a(l  was  bank  sand  to  an  average  depth 
of  22  inches,  giving  about  UiO  lbs.  per  square  foot  load. 
The  next  day,  the  depth  was  increased  to  38  inches, 
equivalent  to  about  300  lbs.  per  square  foot.  After 
two  days  this  was  again  increased  to  an  average  depth 
of  57  inches.  This  final  load  was  about  450  lbs.  per 
S(]uare  foot.  No  ])art  of  the  sixlli  fl<jor  for  several 
])anels  around  the  test  load  was  used  during-  the  year 
t'xre])t  for  hghl  trucking.  The  et¥ect  oi  load  on  ad- 
jacent panels  is  theri'forc  beliex'ed  not  to  be  iiu'olved 
in  the  test. 

Variation  of  Deflection 

The  deflection  readings  as  indicated  in  the  curves 
herewith,   showed  that  the  deflection  at  the  centre 
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Total  Days  Under  Full  Load 
Curves  showing  results  of  flat  slab  tests. 

of  the  panel  increased  from  0.48  in.  after  24  hours' 
application  of  load  to  0.8  in.  after  the  load  had  been 
in  place  a  year,  thus  denoting  a  general  tendency  for 
the  deflection  to  increase  at  all  times  during  the  year. 
It  was  also  noted  that  there  was  a  general  tendency 
for  the  deflection  to  decrease  as  the  tenii)erature  dro])- 
ped  and  to  increase  as  the  temperature  rose.  In  the 
final  three  months  of  ])ractically  constant  tenqterature 
the  deflection  remained  nearly  constant. 

Ill  a  slab  such  as  this  which  is  but  a  ])art  of  a  large 
unit,  the  teniperatme  changes  will  not  take  place 
freely.  In  interpreting  measured  deforinalions.  there- 
fore, the  significant  figure  is  not  the  actual  change  in 
unit  deformation,  but  the  difference  between  the  actual 
change  and  the  change  which  wmild  have  occurred 
had  the  slab  been  free  to  contract  or  ex])and.  'flu- 
actual  change  in  stress  is  gi\en  by  tliis  dilference.  In 
tlie  diagram,  curves  X   ;ii-e   the  aclu;il  deformation 
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curves,  and  the  curves  Y  apply  to  the  unit  deformations 
that  would  have  occurred  had  the  slab  been  free  to 
contract  or  expand.  The  curves  marked  Z  represent 
the  difference  between  the  X  curves  and  the  Y  curves 
and  measure  the  change  in  actual  stress,  neglecting 
changes  in  [be  nnxlulus  of  elasticity. 

General  Conclusions 

As  a  result  of  these  long  time,  heavy  load  tests, 
Mr.  Lord  draws  the  following  general  conclusions: — 

1.  The  stresses  in  the  steel  sIkjw  practically  no 
change  during  the  last  four  months  of  the  test. 

2.  The  concrete  deformation  shows  progressive  in- 
crease during  the  year.  The  average  increase  was 
much  more  marked  in  the  first  five  months  than  in  the 
last  seven.  This  increase  in  the  average  compressive 
deformation  is  in  accord  with  ex])eriment  on  cylinders 
tmdcr  laboratory  conditions. 

o.  There  occurred  a  shifting  of  a  portion  of  the 
moment  during  the  first  six  months  of  the  test,  stresses 
adjoining  the  columns  decreasing,  while  those  at  the 
centre  increased.  This  action  must  be  considered  in 
establishing  design  co-efficients. 

4.  The  increase  in  the  total  moment,  negative  and 
positive,  figured  from  the  steel  stresses,  was  relatively 
small,  apparently  amounting  to  considerably  less  than 
10  per  cent,  for  the  year,  with  no  increase  in  the  last 
four  months. 


5.  Comparison  of  the  data  of  this  test  with  that 
secured  by  Professors  Fuller  and  Moore  (1916  Pro- 
ceedings Am.  Concrete  Inst.)  leads  to  the  conclusions 
that  the  actual  maxinuuii  compressive  stresses  at  the 
cenlre  of  the  p;inel  were  not  in  excess  of  350  lbs.  per 
s(|uarc  inch  at  the  fidl  test  load. 

Stresses  Less  Than  Expected 

f).  I'.oih  concrete  and  'steel  stresses  at  the  end  of 
the  }  car  a])pear  to  be  materially  less  than  those  to  be 
ex])ecte(l  under  the  Chicago  ruling  governing  the  de- 
sign of  fiat  slabs. 

7.  This  test,  taken  together  with  other  time  tests 
of  concrete  in  compression,  would  indicate  that  the 
reported  \alues  of  the  compression  in  the  concrete  in 
pre\  ious  extensometer  tests  of  flat-slab  buildings  are 
somewhat  in  excess  of  the  true  stresses  actually  pre- 
sent. This  applies  es[)ecially  to  the  final  readings  when 
the  fidl  load  has  been  in  ])lace  for  twenty-four  hours. 

<S.  I'^urther  tests  of  this  nature  would  seem  to  pro- 
mise a  material  addition  to  our  understanding  of  the 
deportment  of  reinforced-concrete  structures  under 
load.  .Such  tests  should  serve  to  reduce  the  factor 
of  ignorance  an<l  make  possible  more  economical  de- 
sign in  those  materials.  The  "Straight  Line  Theory" 
of  reinforced  concrete  is  clearly  unapplicable  to  this 
lest  even  with  the  load  stresses  present  in  the  con- 
crete and  steel. 


Department  of  Mines  is  Determining  Road 
Making  Value  of  Canadian  Rocks 


TWli  Dominion  Government,  through  the  De- 
partment of  Mines,  has  been  engaged  in  exam- 
ining occurrences  of  stone  and  gravel  available 
for  road  construction  since  the  summer  of  l')14. 
These  surveys,  which  have  been  undertaken  in  tlie 
eastern  half  of  Canada,  have  had  as  their  object  t!ie 
determination  of  the  road-making  A'alues  of  these 
rocks.  Road-making  will  be  such  an  important  factor 
in  the  future  development  of  this  country  that  such 
investigations  will  prove  of  material  benefit.  Methods 
and  results  of  such  analyses  were  recently  descri]:)ed 
l)v  Mr.  L.  Reinecke,  of  the  Canadian  Geological  Sur- 
vey, in  a  paper  read  before  the  Canadian  and  Interna- 
tional Ciood  Roads  Congress.  Notes  from  llii^  pai)er 
arc  made  'below  : 

Cp  to  the  ])resent  surveys  ha\'e  been  conlined  to 
the  Provinces  of  (Ontario,  Ouebec,  and  New  I'.runs- 
vvick.  Prospecting  for  iirst-class  stone  has  been  under- 
taken along  certain  navigable  waterways,  bul  most  of 
the  work  lias  consisted  oi  mapping  and  delt-rmining 
the  cpialiU  of  all  <leposits  of  bedrock,  glacial  stone,  and 
gravel,  vv'itliin  hauling  distance  of  certain,  highway 
routes  and,  in  certain  cases,  over  large  areas. 

Areal  sur\evs  ha\'e  been  nnderl;iken  near  St.  John 
and  Moncton,  New  llrunswick  ;  in  Two  i\b)nntains  and 
Soulanges  Counties,  Quebec;  in  Kent  and  l-".ssex  Coun- 
ties, and  in  |)art  of  Carletoii  Cotmt_\-,  ()nlario.  Hells  ol 
connlry  adjoining  270  miles  of  tiie  56()-niile  length  of 
Ihe  \\'nidsor-'l"oronlo--Monlre;il  Iiighvva\  ;ind  l.^'Onule- 
ni  :\hv  17.'i-mile  length  of  ihe  I 'rescot  I  (  )t  l;i  wa  M .  m  I 
real  high\\a\  have  been  exainineil  and  mapped. 


Three  Classes  of  Materials 

Three  classes  of  rcjad  malerial — (bedrock,  boulder 
dei)osits.  and  gravel — are  encountered  in  this  work, 
and  each  has  its  own  pro'l)lems. 

A  certain  amouiU  of  genei^al  information  is  gath- 
ered regarding  nearly  all  bedrock  occurrences,  but  our 
main  concern  is  to  first  classify  the  bedrock  according 
t(j  its  road-making  value,  and  then  to  study  the  differ- 
ent classes  to  find  the  tauses  of  variation  in  strength 
and  to  determine  the  distinguishing  marks  of  good 
stt)ne.  Knowing  these,  the  field  man  is  enabled  to  clas- 
sify the  many  occurrences  of  bedrock  that  cannot  be 
tested. 

I  lie  i^oiile  snr\'ey  along  llie  norlli  shore  of  (  )llawa 
l\i\er,  between  I  I  nil  and  Montreal,  will  serve  as  an  ex- 
amjile  (jf  the  information  obtained  regarding  bedrcjck. 
in  this  instance  areas  of  bedrock  lying  within  two 
nnles  of  the  road  were  mapped  and  numbered.  In  the 
report  detailed  information  regarding  the  stone  is 
gi\  en  nnder  nnnVbers  corresponding  to  numbered  areas 
on  tile  .iccoinpanying  ma|). 

Determination  of  Relative  Value 

In  oi'der  to  (lisco\  t'r  liie  relalix'C  tpialih  of  tlie  slone 
a \ail;i'l)le  in  tlie  area  the  rocks  were  lirst  dixided  into 
geoloL;iral  loniiatioii  and  llie  I'ormalions  into  rociv 
types.  Kocks  made  of  the  same  mineral  particles,  un- 
der llu'  ^anie  conditions,  at  about  llie  same  time,  and 
subjected  since  then  to  the  same  e.artii  stresses,  are, 
under  this  system,  groii|)i'd  logeliier.  Certain  of  the 
;',roii|)s,  from  liie  pre\ions  experience  of  road-builders 
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with  material  oi  a  similar  kiiul.  l  an  Itc  al  mu  c  roji-olod. 
Ill  this  art-a,  after  rcjcoliiiL;  oi-rtain  soil,  coarse  crystal- 
line limestoiu-s,  friable  saiulstones,  and  niiich  altorccl 
!^nei>s  as  unlit  fi>r  mad  work,  there  remained  six 
classes  i>f  sti>ne.  Several  samples  oi  each  nf  these  were 
tiien  tested  jn  the  laboratory,  antl  their  belun  ior  under 
the  action  of  tratVic  studied  wherever  that  was  i)ossible. 
L'pun  the  results  of  the  tests,  moditied  by  data  re_nard- 
ini;  the  imiformity  of  the  product  oi)tainable  and  l)y 
other  considerations.  decisit)ns  regarding;'  the  useful- 
ness of  the  rock  types  in  road  surfaces  were  l)ased. 

Laboratory  ajid  Service  Tests 

C)f  the  live  >tantlard  tests  i)erlormed  in  the  labora- 
tory the  most  important  are  those  of  per  cent,  of  wear 
or  abrasion.  toni;hness.  and  cementing  value.  The 
stamlard  methods  of  making-  the  tests  simulate  the  ac- 
tion of  traffic  on  fra.nnients  of  broken  stone  in  a  road- 
bed. Loads  passing  over  a  broken  stone  road  abrade 
the  fragments  at  the  surface,  and  cause  slight  move- 
ment and  internal  abrasion  between  the  fragments  in 
the  road  mass.  The  blows  of  horses'  hoofs  and  of 
swiftly-moving  vehicles  ibouncing  from  small  obstruc- 
tions on  the  surface  test  the  toughness  of  the  stone. 
The  pressure  of  loads  and  the  action  of  rain  water 
cause  the  upper  surface  to  cement  into  a  solid  mass, 
and  this  bond  is.  in  turn,  destroyed  by  winds  on  a  dry 
road  surface,  and  by  the  frictional  pull  and  elastic  re- 
boimd  of  rubber  tires. 

Laboratory  tests  are  arbitrary,  but  they  are  uniform 
and  standard,  and,  therefore,  afford  a  means  for  com- 
paring rocks.  A  fair  comparison  between  two  kinds  of 
stone  under  actual  service  conditions  can  scarcely  be 
obtained  unless  the  roads  on  which  they  are  used  are 
ct)nstructed  under  somewhat  similar  conditions  and 
have  had  to  bear  a'bout  the  same  kind  and  amount  of 
traffic.  Where  road^building  has  just  begun  such  a 
means  of  comparing  two  tvpes  of  stone  are  in  most  in- 
stances not  available.  The  comparison  of  laboratory 
and  service  tests  has  enabled  engineers  to  specify  cer- 
tain laboratory  values  for  stone  to  be  used  under  cer- 
tain conditions  of  trafific  and  on  certain  road  surfaces. 
Thus  the  lowest  allowable  toughness  for  stone  in  the 
surface  of  water-bound  macadam  is  placed  at  6,  the 
highest  allowable  per  cent,  of  wear  at  5.  For  moder- 
ately heavy  trafific  the  stone  should  have  a  toughness 
of  from  10  to  18,  and  for  trafific  of  250  vehicles  per  day 
and  over,  over  18.  For  bituminous  macadam,  which  is 
generally  used  only  when  the  trafific  is  fairly  heavy,  a 
minimum  toughness  of  13  and  a  maximum  wear  of  3.7 
is  called  for. 

Ottawa-Prescott  Survey 

When  it  is  possible  to  separate  geological  forma- 
tions into  areas,  as  in  the  case  of  part  of  the  Ottawa- 
Prescott  survey,  the  outcrops  within  whole  areas  inay, 
in  many  cases,  be  at  once  rejected.  The  formations  in 
this  neighborhood  consist  of  bedded  sediments,  dolo- 
mites, limestones,  shales,  and  sandstones,  and  the  stone 
worth  considering  occurs  in  four  formations.  A  num- 
ber of  samples  were  tested  from  each,  and  compared  in 
the  manner  indicated  a'bove  for  tlie  Hull-Montreal 
route.  It  was  found  that  certain  dolomites  and  calcare- 
ous sandstones  of  the  Beekmantown  formation  gave 
uniformly  better  results  than  the  others.  They  were, 
therefore,  recommended  as  the  best  available  local 
material.  Service  tests  substantiate  this  conclusion. 
Where  dolomite  is  used  on  the  roads  near  Ottawa  it 
has  stood  up  well  in  certain  instances  under  traffic  up 
to  about  100  vehicles  per  day.    The  limestones  of  the 


(  lia/y.  Illack  l\iver,  and  Trenton  formations,  on  the 
oiliiT  hand,  which  are  commt)nly  used  near  and  in  Ot- 
lawa,  usually  wear  to  dust  and  holes  rapidly  uijder 
siniil.'ir  conditions  of  traffic. 

Causes  of  Differences  in  Value 

The  method  of  laboratory  tests  has  the  disadvan- 
tage that  usually  only  one  out  of  five  or  ten  of  the  de- 
posits examined  in  the  lield  ean  be  tested,  and  the  sam- 
ple tested  is  only  a  small  portion  of  a  large  deposit. 
More  frequent  and  close  sampling  is  not  often  prac- 
ticable, and  the  results  of  the  tests  are  in  many  cases 
not  available  until  after  the  field  work  is  done.  For 
efficient  work,  therefore,  it  is  necessary  for  the  field 
man  to  know  the  distinguishing  marks  of  a  good  road 
stone,  and  the  best  way  to  arrive  at  them  is  to  discover 
the  causes  of  the  difi^erence  in  strength  and  cementing 
value  of  stone.  For  this  puipuse  both  the  microscope 
and  chemical  analyses  are  used.  Careful  and  exten- 
sive comparison  of  the  microscopic  texture  with  the 
results  of  laboratory  tests  upon  road  stones  have  been 
carried  on  at  the  Office  of  Public  Roads  at  Washing- 
ton. The  results  of  this  work  have  furnished  a  basis 
for  classifying  the  main  rock  classes  in  regard  to  their 
road-building  qualities.  But  just  as  men  of  the  same 
race  and  age  dilfer  greatly  in  their  powers  of  endurance 
and  their  capacities  for  absorbing  food,  for  instance,  so 
rocks  of  the  same  class  vary  in  strength  and  cementing 
value.  The  characteristics  of  the  rocks  in  each  par- 
ticular field  must,  therefore,  be  studied  in  order  to  do 
effective  work. 

Boulder  Deposits  or  Fieldstone 

Fieldstone  or  glacial  boulders  are  found  piled  in 
fences  and  heaps  in  cleared  farming-  country  and  form 
an  important  source  of  road  material.  The  fences  are 
grouped  into  numbered  areas  on  the  map  and  the  in- 
formation regarding  them  ■  compiled  in  a  table.  The 
table  gives  the  yardage  present  in  any  area  and  the 
average  composition  of  the  boulder  aggregates.  The 
composition  is  an  average  of  estimates  of  composition 
made  for  practically  every  fence ;  the  yardage  is  mea- 
sured, fence  by  fence,  and  compiled  for  the  area.  Here 
again  the  problem  is  to  distinguish  between  boulder 
aggregates  that  will  make  good  road  surfaces  and  those 
that  will  not.  The  aggregates  are,  except  in  rare  in- 
stances, made  up  of  a  number  of  rocks  varying  in  char- 
acter. They  have  been  grouped  in  this  area  into*  "hard," 
"limestone,"  and  "soft,"  the  hard  being  made  up  of 
rock  classes  considered  of  good,  the  limestone  of  inter- 
mediate, and  the  soft  stone  of  poor  wearing  quality. 
The  presumption  is  that  the  durability  of  the  stone  in 
a  road  surface  depends  on  the  relative  amounts  of  these 
three  classes  present  in  the  aggregate. 

In  the  case  of  the  Ottawa-Prescott  route  area  there 
is  a  relation  between  the  amount  of  soft  boulders  and 
the  percentage  of  wear,  but  this  relation,  based  on  the 
same  classification,  does  not  hold  in  other  districts,  and 
in  later  field  work  in  other  areas  boulder  aggregates 
have  been  regrouped  into  "durable."  "intermediate," 
and  "soft,"  according  to  the  average  percentage  of 
wear  of  the  class  of  rock  to  which  the}'  belong,  the  lim- 
iting maximum  per  cent,  of  wear  for  intermediate  being 
I)laced  at  5.6  and  for  durable  at  3.9.  Durable  and  inter- 
mediate include,  roughly,  stone  that  would  satisfy  the 
requireinents  of  bituminous  and  water-bound  macadam 
respectively. 

Standards  for  Judging  in  the  Field 

Exi)eriments  are  being  carried  on  in  the  laboratory 
of  the  Department  of  Mines  to  determine  the  per  cent. 
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of  wear  of  aggregates  consisting  of  varions  proportions 
of  durable,  intermediate,  and  soft  rocks,  as  defined 
a'bove.  The  idea  is  to  find  standards  by  which  the  dur- 
albility  of  a  boulder  aggregate  may  Ibe  judged  in  the 
field.  It  is  necessary  for  the  field  man  to  have  some 
idea  of  the  relative  duraibility  of  the  bedrock  from 
which  these  boulders  come,  before  he  can  use  this  clas- 
sification to  advantage  in  the  field.  Because  of  the 
many  miles  of  road  that  will  have  to  be  built  of  crushed 
fieldstone  in  Canada,  it  would  seem  that  results  along 
this  line  will  be  of  value. 

Gravel 

Gravel  is  perhaps  the  most  di^^^cult  of  the  deposits 
with  which  we  have  .to  deal.  Gravel  areas  are  mapped 
in  the  field  and  numbered  in  the  same  way  as  the  bed- 
rock and  fieldstone  areas,  the  numbers  dififering  in 
color  for  each  of  the  three  kinds.  Information  regard- 
ing the  gravels  is  compiled  in  two  tables,  one  describ- 
ing the  character  of  the  gravel,  the  other  giving  infor- 
mation regarding-  its  exploitation  and  uses.  In  the 
table  dealing  with  the  character  of  the  deposits,  depth 
of  weathering-,  texture,  or  grading  of  sizes,  impurities, 
and  pebble  composition  are  given.  The  relative 
amounts  of  boulders,  gravel,  and  sand  as  given  are 
correct  only  for  the  pits  examined.  Gravel  deposits 
vary  so  much  throughout  their  extent  that  an  average 
of  the  texture  cannot  be  obtained  except  by  sinking- 
test  pits  or  auger  holes.  Except  in  the  case  of  the  silt 
content,  no  field  method  has  been  devised  as  yet  for 
estimating  the  percentage  oi  impurities  present.  There 
is  great  need  here  for  laboratory  and  field  work,  be- 
cause of  the  importance  of  the  influence  of  the  impuri- 
ties and  fine  silt  content  upon  the  strength  of  concrete 
and  in  sheet  asphalt  work. 

Relation  Between  Pebble  Composition  and  Wear 

The  gravels  are  tested  in  the  laboratory  for  abra- 
sion and  cementing  value,  and  a  mechanical  analysis  is 
made  to  determine  the  proportions  of  the  different 
sizes  present  below  3  inches.  An  attempt  has  been 
made  to  trace  a  relationship  between  (pebble  composi- 
tion and  laboratory  tests  upon  wear.  A  broad  relation 
was  established  between  the  percentage  of  soft  peb- 
bles in  the  gravel  and  the  percentage  of  wear,  but  it  is 
by  no  means  a  close  one,  and  since  the  work  was  done 
we  have  changed  our  system  of  pebble  classification  in 
the  endeavor  to  evolve  some  scheme  whereby  an  esti- 
mate of  pebble  composition  would  enable  the  field  man 
to  predict  more  closely  the  durability  of  the  gravel  he 
was  examining.  It  should  be  stated  that  the  present 
standard  methods  for  niaking  the  abrasion  test  for 
gravel  are  not  wholly  satisfactory,  and  the  wear  of  the 
gravels  on  roads  has  in  certain  instances  confirmed  the 
conclusions  drawn  from  their  pebble  composition 
rather  than  from  the  results  of  laboratory  tests. 

As  this  outline  indicates,  many  of  the  methods  used 
for  determining-  the  value  of  road  materials  arc  far 
from  satisfactory,  and  we  believe  that  improvements 
may  be  effected  by  close  co-operation  both  with  those 
engaged  in  road-btiilding  and  with  men  who  are  test- 
ing stone  and  gravel  in  other  laboratories. 

Summary 

In  order  to  delcrnnne  the  road-making  \  alucs  of  the 
rocks  in  a  certain  district  they  arc  lirst  divided  into 
formations  and  then  into  rock  types;  Iheir  average 
values  and  the  variation  in  strength  and  cementing 
value  of  each  type  is  obtained  by  laboratory  tests  on  ;i. 


number  of  samples,  and  the  results  thus  obtained  are 
compared  with  actual  service  tests  in  the  roads  wher- 
ever possible.  Laboratory  studies  with  the  miscro- 
scope  and  by  chemical  analyses  are  then  undertaken  to 
discover  the  cause  of  such  variations  in  order  to  fur- 
nish data  which  will  enable  the  field  man  to  distin- 
guish a  good  stone  from  a  poor  one  in  the  outcrop. 
With  a  working  knowledge  of  the  strength  of  the  bed- 
rock in  a  district,  an  attempt  is  i-nade  to  devise  a  classi- 
fication of  the  kinds  of  boulders  in  the  fieldstone  de- 
posits in  such  a  way  that  their  composition  expressed 
in  percentages  of  durable,  intermediate,  and  soft 
boulders  will  bear  a  direct  relation  to  their  percentage 
of  wear,  as  determined  in  the  laiboratory.  and  to  their 
durability  under  traffic  conditions.  The  pebbles  in  the 
gravels  of  the  district  are  classified  in  a  manner  that 
will  bring  about  the  same  result.  The  impurities  pres- 
ent and  the  texture  or  grading  of  the  gravels  are 
studied  in  order  to  furnish  advanced  data  as  to  their 
probable  value  in  concrete  and  sheet  asphalt  work. 


Contract  Let  for  Western  Convent 

THE  contract  has  recently  been  let  to  the  Poole 
Construction  Company,  of  Regina,  Sask.,  for 
the  construction  of  a  $100,000  convent  at  Gravel- 
bourg,  Sask.,  for  Les  Religiouses  de  Jesus  Marie. 
The  building  will  be  a  four-storey  and  baseinent  struc- 
ture, 150  ft.  X  53  ft.  in  plan,  and  will  be  of  solid  brick 
construction  faced  with  cut  stone.  The  interior  finish- 
ings are  to  be  of  hand-dressed  fir.  while  the  vestibule 
will  be  finished  in  pannelled  oak.  The  plans  call  for 
a  handsome  entrance  of  cut  stone,  The  most  up-to- 
date  plumbing  and  heating  systems  will  be  installed, 
provision  being  made  for  a  double  unit  of  tubular 
boilers  for  steam-heating.  The  basement  w^ill  contain 
a  laundry,  trunk  and  store  room,  machinery  and  boiler 
rooms,  and  two  large  recreation  rooms  for  boys  and 
girls.  On  the  ground  floor  will  be  a  boarders'  refectory, 
62  X  28  ft.,  also  a  number  of  class  rooms  and  bed- 
rooms, a  recreation  room,  kitchen  and  pantry.  The 
first  floor  includes  a  large  parlor  and  reception  room, 
quarters  for  the  sister  superior  of  the  institution,  the 
bursar's  offices  and  a  number  of  bedrooms  and  class 
rooms.  A  chapel  will  be  located  on  the  second  floor, 
also  accommodation  for  the  sick,  the  plans  showing  a 
large  infirmary  and  pharmacy,  in  addition  to  five  class 
rooms.  On  the  top  floor  there  will  be  two  large 
dormitories,  one  of  which  is  72  x  20  ft.,  the  other  mea- 
suring 50  x  36  ft.  The  music  roon-i,  containing  eight 
compartments,  is  also  located  on  this  floor,  as  well 
as  several  bedrooms  and  eight  bathrooms. 


Increase  in  Business 

Canadian  Explosives,  Limited,  owners  of  James 
Island,  Gulf  of  Georgia,  where  a  huge  ]dant  for  the 
manufacture  of  various  grades  of  powders  and  other 
explosives  has  been  created  within  the  past  three 
years — has  experienced  a  tremendous  increase  of 
business  as  a  result  of  the  war.  The  management  now 
find  it  necessary  to  still  further  extend  the  plant  bv 
the  addition  of  a  separate  department  to  take  care 
of  the  B.  C.  orders  for  ])owders,  which  have  more  than 
trebled  in  volume  as  a  result  of  the  marked  activity 
in  mining  operations.  In  the  neighborhood  of  600  men 
are  now  employed  by  the  company,  and  this  number 
will  be  increased  when  the  new  department  is  added. 
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General  view  Kilgard  l  ire  Clay  Co.  I'lant,  Sunias,  B.C.    Railway  track  In  foreground  not  shown. 

British  Columbia  Clay  Plants  Have  Great 
Variety  of  High  Grade  Materials 


PK(>BABL^■  few  readers  of  the  Contract  Record 
are  aware  tliat  the  Coast  section  of  Britisli  Col- 
umbia can  boast  of  possessing  two  of  the  most 
m<idcrn  and  best  e(|uii)|)e(l  i)hints  for  the  manu- 
facture of  brick,  sewer  i)i[)c  and  .general  clay  products 
to  be  found  in  the  Western  jKirliun  of  the  Dominion. 
( )iic  of  these — the  W(>rks  of  the  Cla\  l)Ui-ii  (,'om])anv, 
Limited,  at  Clayburn,   l""raser  \  allev,  was  described 


Showing  clay  delivery  by  gravity  train. 

at  great  length  in  these  columns  some  five  or  six  years 
ago;  we  now  perform  a  similar  scr\ ice  fur  the  yonn-j^er 
but  equally  up-to-date  concern. 

The  plant  of  the  Kilgard  Fire  Clay  Company,  Lim- 
ited, was  completed  in  191.3  at  a  cost  of  about  $500,- 
000.  the  Jiioving  spirit  in  its  creation  being  C.  Mac- 
lure,  an  energetic  British  Columbian,  wdio  a  number 
of  years  ago  assisted  in  organizing  the  Clayburn  Com- 
pany. The  new  plant  was  equipped  to  keep  pace  with 
the  continued  rapid  progress  then  so  confidently  ex- 
pected by  all,  but  unfortunately  the  collapse  of  real 


estate  si)ecuIafioM  in  the  latter  |)art  of  191.>,  followed  by 
the  outbreak  of  the  war  in  midsummer  of  1914,  led  to 
the  complete  col!a])sc  of  building  and  nearly  all  sew- 
erage activity  throughout  the  province.  Naturally  the 
company  in  the  interval  has  operated  only  intermittent- 
ly, but  General  Manager  Maclure  is  now  looking  for- 
ward to  a  resumption  of  activity,  for  which  the  plant 
is  being  prepared. 

The  Kilgard  cla)  s  occur  in  the  sandsttone  formation 
of  Sumas  Mountain,  on'  the  southwest  quarter  of  Sec. 
29  and  southeast  quarter  of  Sec.  30,  township  19,  New 
•Westminster  district,  and  the  works  site  from  the  ad- 
joining Suinas  Indian  Reser\e  connects  the  whole  with 
the  Great  Northern  Railway  (V.V.  &  E.  branch).  In 
all,  the  comi)an_\'  ow  n  MO  acres,  on  wdiich  there  are  ex- 
loosed  in  the  face  of  Sumas  Mountain  fifteen  seams  of 
clay  ranging  in  ([ualit}-  from  red  burning  shales  to 
highest  grade  lire  clay.  These  clays  adjoin  the  Clay- 
burn  measures,  of  which  they  are  a  continuation,  the 
Clayburn  works  being  located  on  the  Matsqui  Prairie 


Mine  end  of  gravity  train  and  clay'bunkers. 
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side  of  tlic  nil luiitaiii,  and  Kilgard  on  Suma:s  Prairie 
side. 

The  main  factor)  Iniildinq-  is  130  ft.  x  270  ft.,  three 
and  one-half  storeys  (including-  boiler  house)  ;  con- 
struction, frame  on  concrete  foundations.  There  are 
ample  stock  sheds,  large  boarding  and  bunk  house, 
dwellings  for  married  employees,  etc.  The  ground 
floor  of  main  building  is  of  concrete,  with  steam  pipes 
beneath.  On  this  floor  all  fire  brick  shapes  are  made 
and  dried,  while  the  two  tiPP^i"  floors  are  also  piped 
for  the  steam  drying  of  sewer  pipe,  etc. 

Fire  brick  and  face  pipe  are  burned  in  four  rec- 
tangular kilns,  each  15  ft.  x  75  ft.  inside  dimensions  (oil 
equip])ed),  and  sewer  pipe  in  six  35  ft.  diameter  round 
kilns,  all  down  draft. 

The  clay  mines  have  been  develo])ed  according  to 
most  approved  methods.  All  tunnels  are  well  tim- 
l)ered  and  electric  lighted.  The  mines  are  connected 
with  the  factory  by  a  series  of  chutes  and  gravity  ti-am 
line  serving  all  levels  from  No.  0  to  No.  8  seams.  At 
the  works  the  raw  clay  is  dum])ed  into  a  ho])per  and 
fed  by  gravity  to  a  large  size  Champion  rock  crusher 
and  conveyed  in  crushed  nick  form  to  the  main  bunk- 
ers. I'Vom  tile  bunkers  the  crushed  clay  is  fed  by 
gravity  to  the  dry  pans,  elevated  to  tlic  screens  and 
delivered  in  powdered  form  to  the  gr<innd  clay  hojj- 
pers,  passing"  from  them  to  the  wet  pans  for  sewer 
pipe  or  fire  brick,  or  to  the  dry  press  for  face  brick, 
as  the  case  may  be.  There  is  also  a  separate  clay 
hopper  for  holding  ground  fire  clay,  from  which  it 
can  conveniently  be  sacked  or  shipped  in  bulk. 

Both  steam  and  electric  power  is  used.    The  boiler 


house  contains  two  6  ft.  x  18  ft.  boilers,  each  150  h.p., 
which  furnish  steam  to  one  16  in.  x  20  in.  Wheland 
engine.  Electricity  is  supplied  by  the-  Western  Can- 
ada Power  Company,  Limited,  Stave  Lake,  and  is 
used  for  all  motive  power  except  the  steam  sewer  pipe 
])ress  and  heating  purposes,  driving  one  150  h.p.  mo- 
tor, eight  50  h.p.  motors  and  five  15  h.p.  motors.  The 
other  machinery  is  as  follows : 

Three  9  ft.  "Berg"  dry  pans;  three  9  ft.  "Berg" 
wet  pans. 

One  44  in.  x  60  in.  x  21  in.  red  Stevenson  sewer  pipe 
press,  with  full  equipment  and  dies  for  making  pipe  in 
all  sizes  from  4  in.  to  30  in.,  as  well  as  dies  for  many 
other  purposes. 

One  "Berg"  dry  j)ress  for  making  face  brick  or  fire 
brick — four  moulds,  with  a  capacity  of  20,000  brick  per 
day  of  10  hours. 

"Premier"  Auger  l)rick  machine,  with  Holloware 
dies  and  80  drier  cars. 

Five  hand  re-presses  for  making  fire  brick,  with  full 
e(juipment  of  moulds. 

The  full  list  of  products  turned  out  by  the  Kilgard 
Company  comprises  vitrified  salt  glazed  sewer  pipe, 
sewer  lining  blocks,  flue  lining,  partition  tile,  fire  brick, 
fire  blocks,  face  brick — cream,  buff,  gray  and  red 
shades.  Material  for  paving  brick  of  high  grade  is 
present  in  (juantity,  but  has  not  yet  been  opened  up. 
In  the  case  of  the  lines  mentioned  the  experimental 
stage  has  long  since  been  passed,  the  manufactures 
being  up  to  the  most  exacting  standard  of  a  critical 
market. 


Large  Rolling  Steel  Door  Installation 


TIN'".  |n'iotogr;iph  rei)ro(hu-cd  herewitli  illustrates 
a  noteworthy  e(pii])ment  of  roiling  steel  shut- 
ters recently  installed  in  the  new  freight 
sheds  of  the  (ireat  Northern  Railway  at  V'an- 
c-on\ei-,  r>.C.  The  installation  com])rises  a  total  ol 
one  hundred  and  thirty-eight  doors  of  a  rolling  steel 
l\'])e.  They  are  of  a  design  that  facilitates  the  handling 
of  l)ull<\  freight,  a  special  feature  being  a  hinged  centre 
pilaster  to  each  ])air  of  dotjrs,  which  makes  allowance 
for  a  clear  don])le  door  opening,  if  desired,  so  that  box 
cars  have  tiot  to  ])e  accurately  spotted.  Particular  note 
should  l)e  taken  of  the  fact  that  these  doors  do  not  in- 
terfere with  the  clear  lloor  space  in  opening  and  clos- 
ing same.  The  shutters  are  fireproof,  and  will  protect 
the  contents  of  the  freigdit  shed  from  external  fires, 
and  also  prevent  internal  fires  from  spreading  to  other 
I)uildings.  This  'is  a  feature  of  importance.  Installa- 
tions of  this  tyiK-  are  very  suitable  for  docks  and  rail- 
way freight  sheds. 

The  details  of  the  shutters  are  shown  in  the  ac- 
comi)an\  ing  drawing,  while  the  photograph  indicates 
the  general  appearance  and  arrangement  of  the  instal- 
lation from  the  inside.  They  are  arranged  along  the 
long  .side  of  the  sheds  adjoining  the  sidings.  On  one 
side  of  the  sluds  single  door  openings  are  provided, 
while  , on  the  other  side  jjrovision  is  made  for  obtain- 
ing a  double  width  opening  by  having  a  swinging  cen- 
tre post,  which  is  raised  and  hooked  to  the  ceiling  after 
the  doors  are  rolled  up.  If  desired,  the  centre  post 
may  be  bolted  to  the  floor,  in  which  ca.se  only  a  single 
doorway  is  i)rovided.    Thi-^  swinging  post  feature  is 


])articnlarly  noteworthy — openings  of  extreme  width 
can  be  fully  covered  by  means  of  a  series  of  shutters, 
with  luoving  posts  between  them. 

Shutters  are  chain-operated,  non-automatic,  built 
up  of  patent  interlocking  slats  made  of  No.  20  galvan- 
ized iron.  A  section  of  the  slats  is  shown  in  the  draw- 
ing. The  shutter  guides  are  composed  of  angles  rivet- 
ed together,  as  shown,  and  'bolted  to  the  fl-section 
plate  and  angle  columns.  The  hood  is  made  of  24- 
gauge  galvanized  iron  and  the  shutter  is  counterbab 
anced  with  heavy  springs  inside  the  shutter  rollers. 
'I"hc  chain-;  oprratc  through  gearing  having  a  ratio  of 


^>hl)wlllg  sicci  sliiilti'is  (n)iM  iiitcniir.     Note  pivoted  mullions. 
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-  Plan  - 

Plan,  elevation  and  general  details  of  rolling  steel  doors  for  C.N.R.,  Vancouver,  B.  C. 


3:1.  The  centre  mullion  guides,  c()m]:)()scd  of  riveted 
anj^les.  swin^-  on  a  hin<;e  at  the  base  t)f  the  hood  and 
hook  to  the  ccihny-  when  raised.  A  douil)le  bolt  fastens 
it  to  the  floor  wlien  in  its  vertical  position.  'I'he  clear 
f)pening'  width,  when  the  mullion  is  swung  up,  is  21  ft. 
2  in.  Each  door  measures  10  ft.  9  in.,  back  to  back  of 
truides.  The  clear  height  is  9  ft.  from  floor  to  base  of 
iintel. 

These  shutters  were  supplied  by  tiie  A.  R.  Ormsby 
Company.  I^td..  of  Toronto.  The  two  buildings,  com- 
posing the  freight  depot,  were  designed  by  P".  L.  Town- 
ley  and  erected  by  Grant.  Smith  &  McDonnell,  Ltd., 
general  contractors. 

Two  Well-Arranged  Mixing  and  Storage 
Plants  Build  Twelve-Storey  Factory 

fContinued  from  page  5ISt 

around  the  building,  straw  river  the  top  of  the  con- 
crete and  salamanders,  kept  fired  until  proper  setting 
had  taken  place.  Steam  pipes  throughout  the  aggre- 
gate bins  with  hot  water  produced  warm  concrete. 
With  these  precautions  no  difificulty  was  experienced  in 
the  cold  weather  work.  Night  work  was  carried  out 
during  the  winter  to  keep  the  pouring  continuous. 

The  form  work  was  of  the  conventional  type  with 
metal  column  and  capital  forms  and  wood  slab  centers. 
The  latter  were  framed  up  in  panels- to  facilitate  their 
re-use. 

The  concrete  skeleton  is  being  face/i  with  brick,  the 


bricklaying  following  the  pouring  as  closely  as  pos- 
sible. Patent  safety  scafifolds  are  used,  which  may  be 
adjusted  without  interfering  either  with  the  work  or 
the  workmen.  Steel  sash  and  doors  are  being  installed. 
The  ec|uipment  will  include  six  elevators  and  one 
plunger.  The  four  stairways  are  of  concrete  with 
Mason  safety  treads. 

The  building  was  designed  by  Wm.  Steele  &  Sons, 
architects  and  engineers,  and  is  being  constructed  by 
the  Raymond  Construction  Company,  general  contrac- 
tors. Mr.  Sinclair  is  the  superintendent  for  the  con- 
tractors. 


The  Tennessee  State  Highway  Department  has  an- 
nounced an  examination  for  assistant  highway  engi- 
neers to  be  held  in  Nashville.  This  examination  is  in 
conformity  with  the  provision  of  the  recent  law  that 
requires  employees  of  the  department  to  pass  a  satis- 
factory examination  before  the  dean  of  engineering  of 
the  University  of  Tennessee,  the  state  geologist  and 
the  state  highway  engineer. 


Narrow  strips  of  concrete  about  one  foot  wide  have 
been  laid  alongside  the  curb  on  certain  Chicago  streets 
where  the  sidewalks  are  not  adjacent  to  the  roadway. 
These  are  connected  across  the  lawns  to  the  main  side- 
walks by  narrow  transverse  strips  of  concrete,  thus 
forming  neat  paths  for  the  convenience  of  residents 
wishing  to  go  to  autonn)biles  waiting  at  the  curb  be- 
tween street  corners. 
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Street  Widening  to  Meet  Traffic  Demands 

Difficult  Problem  to  Provide  for  Increasing  Street  Congestion- 
Simpler  to  Look  to  the  Future  —  Examples  of  Many  Methods 

 —  ^By  Nelson  P.  Lewis*  —  


ONE  of  the  most  difficult  problems  confronting 
towns  and  cities  is  the  provision  for  the  great- 
ly increased  street  traffic  which  has  developed 
(luring  the  past  few  years,  especially  since  the 
introduction  of  motor  vehicles.  The  first  step  in  such 
relief  is  obviously  that  of  traffic  regulation,  the  object 
of  which  has  'been  well  defined  as  "the  passing  by  arti- 
ficial regulation  through  existing  streets  of  inadequate 
capacity,  with  safety  to  both  vehicles  and  pedestrians, 
of  a  larger  volume  of  traffic  than  the  streets  would  ac- 
commodate were  the  movement  of  both  left  uncon- 
trolled." 

A  great  deal  has  been  accomplished  by  intelligent 
police  regulation,  but  the  volume  of  traffic  increases  so 
rapidly  that  further  steps  soon  become  necessary,  such 
as  the  cutting  through  of  new  or  the  widening  of  exist- 
ing streets  in  order  to  convert  them  into  important 
traffic  arteries.  It  is  this  last  method  of  improving 
traffic  facilities  which  is  the  subject  of  this  article. 
There  are  two  separate  kinds  of  problems  involved : 

I.  — The  widening  of  streets  already  congested ;  and, 

II.  — The  widening  of  streets  which  are  in  use  or 
which  are  only  laid  out  upon  the  city  plan  where  there 
is  no  traffic  congestion  at  the  present  time,  but  where 
future  congestion  should  be  avoided. 

The  Problem  Applied  to  Streets  Already  Congested 

I. — An  increase  in  the  traffic  capacity  of  streets 
already  conge.sted  may  be  accomplished  in  several  dif  - 
ferent ways : 

(a)  By  setting  l)ack  the  curb  and  increasing  the 
roadway  width  and  removing  encroachments  beyond 
the  building  lines  in  order  to  compensate  for  the  nar- 
rower sidewalks,  no  change  being  made  in  the  actual 
lines  of  the  street.  This  is  a  simple  method  which  will 
involve  no  expense  to  the  public  except  that  of  the  ad- 
justment of  the  curb  and  pavement,  but  will  require 
those  who  have  'been  making  use  of  a  part  of  the  public 
street  for  their  own  profit  and  convenience  to  remove 
encroachments  at  their  own  expense. 

(lb)  An  actual  street  widening  iby  cutting  ofi^  por- 
tions of  the  lots  on  one  or  both  sides  of  the  street,  the 
improvement  being  carried  out  at  a  single  step.  This 
involves  large  expense,  Init  will  secure  the  desired  re- 
sults at  once. 

(c)  A  progressive  widening  by  the  establishment  of 
new  street  lines,  with  the  re(|uirenicnt  that  all  new 
buildings  erectecl  shall  be  sot  back  to  the  new  lines, 
and  that  all  buildings  which  may  be  substantially 
altered,  involving  the  building  of  new  fronts,  shall  at 
the  time  of  such  alteration  be  set  back  to  the  new  lines. 
This  is  a  much  more  economical  method,  but  the  time 
recpiired  is  often  very  long  and  the  street  during  this 
progressive  widening  will  present  a  very  ragged  and 
unsightly  appearance. 

(d)  The  widening  of  the  roadway  by  appropriating 
practically  all  of  the  sidewalk  space  and  the  placing  of 
the  sidewalks  in  arcades  iback  of  the 'building  line,  ease- 
ments on  private  property  being  acquired  for  this  pur- 

*  Chief  Engineer.  Board  of  Estimates  and  Apportionment,  New  York, 
before  National  Conference  on  City  Planningr. 


pose.  Such  a  plan  will  involve  considerable  expense, 
and,  unless  there  is  some  efifective  control  of  the  archi- 
tectural treatment  of  the  building  fronts,  including  the 
design  and  spacing  of  the  supporting  columns  and  uni- 
formity in  the  height  of  ithe  arcade,  the  results  are 
likely  to  be  very  unsatisfactory,  although  with  such 
control  'the  streets  so  treated  would  gain  in  interest 
and  picturesqueness. 

To  Avoid  Future  Congestion 

IE — The  avoidance  of  future  congestion  by  the  pro- 
vision of  adequate  thoroughfares  is,  in  many  respects,  a 
much  simpler  problem,  although  it  is  impossible  to  pre- 
dict with  any  degree  of  certainty  which  streets  may  be 
called  upon  to  accommodate  exceptionally  heavy  traf- 
fic.   Two  methods  of  treatment  may  be  resorted  to: 

(a)  Streets  of  ample  width  can  be  provided  at  cer- 
tain intervals  or  where  their  grades  and  their  positions 
with  respect  to  the  general  plan  will  render  a  concen- 
tration of  traffic  probable.  The  initial  improvement  of 
the  roadways  of  such  streets  may  be  at  much  less  than 
their  ultimate  width,  the  sidewalk  space  being  left  in 
grass  plots  or  planted  with  shrubbery  until  the  time 
comes  when  space  must  'be  added  to  'the  roadways. 

(lb)  Setback  lines  or  building  lines  can  be  estab- 
lished in  addition  to  the  regular  street  lines,  no  build- 
ings to  be  erected  on  this  space,  although  it  may  be 
used  for  the  beneficial  enjoyment  of  the  owner  of  the 
abutting  property.  In  this  case  the  city  would  acquire 
the  space  between  the  street  lines  for  a  public  street 
and  acquire  an  easement  of  light  and  air  for  the  spaces 
between  the  street  lines  and  the  building  lines,  which 
spaces  could  be  converted  to  street  use  vvhen  greater 
roadway  capacity  is  needed.  This  plan  has  the  advan- 
tage of  insuring  more  generous  light  and  air  space  and 
at  the  same  time  will  permit  an  initial  development  in- 
volving less  burden  upon  the  abutting  property  for 
land  taken  and  for  street  pavement. 

Examples 

The  several  metliods  of  i)roviding  traffic  thorough- 
fares can  best  I)e  illustrated -by  a  few  concrete  exa^m- 
ples  and,  while  these  exam])les  are  taken  from  a  few 
of  the  large  cities,  some  of  them  relate  to  suburban  or 
partly  developed  sections,  so  that  the  methods  which 
have  1)een  followed  will  be  applicable  to  cities  and 
towns  of  much  smaller  size. 

I.  (a)  New  "^'ork  afifords  some  notai)le  instances  of 
roadway  widening  during  the  last  few  yeai's.  Perhaps 
the  most  consipicuous  of  these  is  that  afYecting  iMfth 
Avenue.  This  street  was  laid  out  and  acquired  at  a 
width  of  100  feet,  and  was  sulidivided  into  a  roadwav 
of  40  feet  and  sidewalks  each  30  feet  wide.  One-half 
of  the  sidewalk  spaces  had  for  many  years  been  appro- 
priated to  private  use.  Many  costly' buildings  had  been 
erected,  the  entrances,  steps,  and  even  supporting  col- 
umns of  which  were  within  the  street  lines.  In  many 
instances  fences  had  even  been  placed  1.^  feet  Iievond 
the  building  lines,  and  in  the  spaces  enclosed  bv  them 
tiiere  were  simken  gardens  and  ornamental  planting, 
whicli  added  to  tiie  attracti\c  appearance  of  the  street' 
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As  the  a'hutliii.L;  iiropcrly  was  L;r;uluallv  (.(Hn crtoil 
I'rtMU  rcsiilcntial  to  l)iisinoss  use.  aiul  as  tlic  Irat^u-  in 
crfasfd  the  madway  hciaim'  inatlr(|uatc,  and  it  was 
iK-ciiloil  lluit  it  slunild  hv  iiicrcascd  fitiiii  40  to  33  lict. 
Ill  KidiT  to  CKinpoiisato  for  the  snaoc  tluis  taken  frmn 
llic  sidewalks  t!ie  removal  of  all  nuToaeluneul s  hryoud 
the  street  line  was  directed,  alllious^li.  in  okU  t  to  i)re 
vent  tile  disiijL;nrenu'nt  of  some  very  iniimrtanl  and  .it- 
tractive  liMildin,ys,  it  was  .agreed  lltat  owners  who 
slioidii,  before  a  lixed  d.ite.  remodel  their  hnildin,L;s 
iniv;lit  retain  such  supporlinL;  ccdmnns  or  >teps  as 
would  not  encroach  more  than  2,'/'j  feet  beyond  the 
huildin.n  line.  The  entire  expense  oi  these  changes  had 
to  he  horne  hy  llie  alnittiu!;  owners. 

Where  there  are  street  railway  tracks  in  the  street 
the  ;imount  of  the  widenin.i;'  should,  of  course,  be  such 
as  will  accommodate  one.  two,  or  more  lines  of  vehicu- 
lar traf"fic  outside  the  railway  tracks  on  each  side.  In 
the  case  of  a  sini;le  track.  26  feet  will  accommodate  one 
line  of  traffic  outside  of  the  surt'ace  cars,  while  Iwo 
lines  can  be  accommodated  'by  a  roadw.ay  4.^  feet  in 
witlth.  In  the  case  of  a  double  track  railroad  a  single 
line  of  traffic  outside  of  the  surface  cars  would  re(|uirc 
Ml  feet  .and  two  lines  nf  traffic  about  3.^  feet. 

Widening  an  Existing  Street  Is  Expensive 

I.  (i>)  Tlie  widening  of  an  existing  street  at  ;i  single 
operation  is  expensive,  i)ul  occasionally  it  must  be 
(kine.    An  example  of  such  an  undcrtakini;  is  yiven. 

Relief  for  the  coni;ested  condition  of  liroadway. 
Xew  ^'o^k,  was  imperatively  necessary  when,  in  1893, 
the  municii)al  authorities  decided  th.at  I'.lm  Street,  now 
known  as  Lafayette  Slreel.  p;ira11el  with  and  about  30 
feet  cast  of  Uroadway.  should  be  widened.  The  old 
street  was  from  50  to  60  feet  in  width,  and  this  was 
widened  to  80  feet,  and  extended  at  the  la.st-named 
width  as  an  entirely  new  street  for  a  distance  of  over 
.>.000  feet.  The  entire  leniL;th  of  the  new  thoroughfare 
llins  created  was  ai)out  6,000  feet.  The  total  cost  for 
llie  acquisition  of  property  was  approximately  $3,.300,- 
000.  two-thirds  of  which  was  borne  by  the  city  at  large 
and  the  remaining  third  was  assessed  upon  an  area  of 
benefit  about  3.000  feet  in  width  and  19.000  feel  in 
length,  containing  approximately  1,280  acres.  Owing 
to  the  irregidarity  of  the  ])roi)erty  lines,  remnants  were 
left  along  the  sides  of  the  street,  which  remained  in  an 
inisig^htlv  condition  for  many  years,  and  some  of  which 
have  not  yet  been  incorixjrated  with  the  .idjoining  pro- 
pert  v.  thus  permitting  the  erection  of  l)uildings  which 
woidd  be  suitable  for  a  -treet  of  this  importance. 

Establishing  New  Building  Lines 

I.  (CI  The  method  of  establishing  new  building 
lines  and  progressively  carrying  out  a  widening  has 
l)een  used  very  infre(|uently  on  this  continent,  although 
it  is  <|uite  a  common  |>ractice  in  I£uro])ean  cities.  Pro- 
bably the  best  exami)les  are  to  be  found  in  I'hiladel- 
phia.  .\  well-known  instance  is  that  (A  Chestnut  Street, 
formerly  .^0  feet  in  width,  w  hich  was  w  idened  to  00  feet 
on  the  city  plan  by  an  ordinance  adopted  in  1844.  It 
ff»rmerly  had  a  rfjadway  26  feet  and  sidewalks  12  feet 
wide,  tile  additional  width  being  added  to  the  side- 
walks, the  roadway  remaining  imchanged.  Recent  traf- 
fic counts  showed  about  4,600  vehicles  passing  a  given 
point  on  this  street  between  3  a.m.  and  9  p.m.  The 
i;rdinance  provided  that  after  the  adojition  of  the  new 
lines  no  new  buildings  should  be  erected  or  any  build- 
ings shriuld  be  rebuilt  or  altered  withtjut  being  made  to 
conform  with  the  new  lines.  The  improvement  has 
been  in  progress  for  33  years,  and  has  been  completed 


lor  the  greater  |)art  of  the  (hslanre.  As  buildings  have 
l)een  set  back  the  ownei\s  have  filed  petitions  for  dam- 
,iges,  and  in  general  awards  have  been  allowed  for 
ground  taken  where  the  a'butting  lots  were  reduced  to 
a  depth  of  less  than  100  feet,  l)ut  where  a  100-foot  lot 
remained  no  awards  have  been  allowed.  Up  to  the 
present  time  the  aw-ards  ha\'e  reached  a  total  of  more 
than  $300,000. 

Placing  Sidewalks  in  Arcades 

I.  (d)  A  few  instances  are  to  be  found  of  increas- 
ing the  traffic  capacity  of  a  street  ^by  converting  one  or 
both  of  the  sidewalks  into  roadway  and  placing  new- 
sidewalks  in  arcades  under  the  buildings.  Philadel- 
phia furnishes  a  notable  example.  Fifteenth  Street, 
between  Market  Street  and  South  Penn  Square,  has  a 
width  of  50  feet,  with  a  roadway  of  26  feet  and  side- 
walks of  12  feet  each.  The  cui1b  on  the  east  side  was 
set  back  11  feet,  or  within  one  foot  of  the  street  line, 
while  a  sidewalk  19  feet  in  width  was  provided  back  of 
the  new  curb  line  and  extending  18  feet  imder  the 
buildings.  The  arcade  thus  formed  lias  been  treated 
uniformly,  the  suipi)orting  ])iers  are  regidarly  spaced, 
and  all  of  the  same  size,  and  the  results  of  this  treat- 
ment ha\e  been  very  satisfactory,  the  shops  fronting 
on  the  arcade  a])pearing  to  il)e  desira1)le,  and  they  pro- 
bably command  good  rentals.  The  total  length  of  this 
arcade  is  333  feet,  and  the  cost  to  the  city  in  damages 
paid  for  the  easements  and  the  reduction  of  available 
lloor  sjjace  in  the  l:)uil(lings  amounted  to  $193,000. 

It  should  l)e  pointed  out,  however,  that  such  treat- 
ment cannot  be  successlul  unless  the  arcades  arc  of  uni- 
form height  and  nidess  the  sui)])orting  columns  and  the 
facades  of  the  buildings  themselves  are  harmoniously 
designed. 

Planning  for  Future  Requirements 

1  [.  (a)  Where  the  rapid  development  of  a  particu- 
lar district  may  be  reasona'bly  expected,  or  where  it  is 
necessary  to  provide  more  adecpuite  street  capacity  in 
order  that  traffic  may  be  accommodated  and  suitable, 
transit  lines  may  be  constructed  within  the  streets  at 
some  lime  in  the  future  and  expensive  widenings  may 
be  avoided,  it  is  often  necessary  to  lay  out  streets  of 
generous  width,  following  the  lines  of  existing  roads, 
wdiich  now  serve  as  connections  between  centres  of 
population,  the  innportance  of  which  will  probably  in- 
crease. 

It  may  be  (lifficull  to  conxince  the  jMihlic  that  the 
|)ro\  ision  of  streets  of  this  exceptional  width  years  in 
advance  of  their  actual  need  is  ;tt  all  iiecessary,  espe- 
cially where  the  cost  of  their  accpiisition  is  met  wdiolly 
or  in  ipart  by  local  assessment,  and  it  is  only  by  the  ex- 
ercise of  somewhat  ai'bitrary  power  by  those  ])ossessed 
of  vision  that  thoroughfares  of  these  excej^tional  di- 
mensions can  be  secured  while  the  land  is  yet  cheap 
and  while  there  will  be  little  or  no  damage  to  buildings. 

Providing  Setback  Lines 

II.  (b)  The  plan  of  making  future  widenings  pos- 
.sible  and  economical  by  the  establishment  of  setback 
Hnes  is  relatively  new  in  this  country,  although  in  .some 
.American  cities  there  is  a  distinction  'between  the  street 
line  and  the  building  line.  In  most  of  our  cities,  how- 
ever, these  terms  are  considered  to  be  synonymous.  It 
may  not  be  out  of  place  to  refer  to  the  powders  given 
to  the  Corporation  of  the  City  of  Liverpool  'by  an  act 
of  parliament  passed  in  1908,  one  year  before  the  Brit- 
ish Town  ] Manning  Act  became  a  law.  The  cit}-  may 
require  any  land  owner  who  proi:)oses  to  develop  his 
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[)r()|)CM-t_v  to  lay  out  streets  of  such  width  as  it  may 
prescribe,  with  the  provision  that  compensation  need 
be  paid  only  in  case  a  main  thoroughfare  is  required 
to  be  more  than  80  feet  in  width  or  any  other  street 
more  llian  36  feet  wide.  Power  also  is  given  to  re- 
ipiirc  buildings  to  be  set  back  any  distance  from  the 
streel  which  the  antliorilics  may  determine,  witii  the 
proxiso  that,  if  this  distance  is  more  than  one-tenth  the 
width  of  (he  street,  compensation  must  be  made.  It 
will  be  seen  that  under  this  act,  if  a  street  is  laid  out  at 
a  width  of  HO  feet,  the  corporation  may  require  set- 
backs which  w  ill  gi\  e  a  width  of  96  feet  between  build- 
ings without  aiiy  compensation  to  the  owners  of  the 
prt)perty. 

Expense  of  Relieving  Congestion 

.\  single  illustration  will  l)e  used  to  show  the  enor- 
mous expense  in\ol\ed  in  the  correction  of  mistakes 
due  to  failure  to  provide  tratific  arteries  of  sufficient 
width  to  met  future  demands.  This  is  the  creation  of 
the  Strand-to-Holborn  improvement  in  London.  The 
need  of  a  direct  connection  between  llolborn  and  the 
Strand  was  a])preciated  at  least  as  early  as  l<S3r),  when 
a  |dan  lor  a  thorough lare  to  serve  this  piu'pose  was 
|)resented  to  the  public  authorities.  It  was  then  pro- 
l)()sed  to  gi\  e  it  a  width  of  50  feet,  fn  1S3K.  in  1X47.  in 
1,S55.  in  l',S.S3,  in  188"),  in  1892,  in  1895,  and  in  18")()  tiic 
project  was  revived,  and  on  a  number  of  occasi(jns 
il^arliamentary  authority  was  asked  to  carrv  it  out. 
Nothing  was  actually  accomplished  until  1899.  when 
such  authority  was  finally  given,  the  im])ro\  ement  was 
at  once  undertaken,  and  the  new  street  was  o])ened  in 
1''05.  its  estimated  cost  in  its  final  form  was  more 
than  $30,000,000,  and  the  actual  cost  of  the  proi)erty 
taken  was  abuut  $1,000 .(XX)  less  than  had  been  esti- 
mated. The  years  of  agitation  required  to  secure  this 
much  needed  improvement  and  its  enormous  cost  form 
as  good  an  argument  as  can 'be  presented  to  indicate  the 
great  importance  of  [jrox  iding  adcduate  traffic  arteries 
wilhoul  waiting  for  the  need  to  become  acute. 


Factors  Limiting  the  Production 
of  Riveted  Work 

AI'"ri'"R  making  time  studies  of  a  certain  rivet- 
ing gang  wdiich  at  that  time  consisted  of  four 
men — riveter.  l)uckcr,  sticker  and  heater,  cer- 
tain factors  were  fomid  to  limit  their  produc- 
tion.    In  "The  Water  Tower,"  i)ublished  1)y  tlie  Chi- 
cago IJridge  &  Iron  Works,  these  factors  are  outlined 
as  fi  illi  iws  : 

(  1  )  Waiting  foi-  rivets.  This  in  turn  rvsnited  fi'om 
time  waiting  for  heater  to  throw  out  rivets  to  the  rivet- 
ing gang  and  waiting  for  heater  to  get  rivets  from 
storage  l)ins.  On  a  certain  job  -Kt  inch  rivets  were  be- 
ing dri\  en.  The  jol)  required  about  1,200  rivets.  After 
driving  for  li\e  hours  the  •>.'(  inch  by  3  inch  at  the 
ri\et  lu'a(ei-'s  bins  were  used  uj).  lieater  went  over 
to  the  ri\  ct  storage  bins  and  found  llu're  were  no  luoiT 
•V'f  inch  b\-  3  rivets  in  stock.  lie  ratne  back  and  I'c 
|)orted  (he  fad  to  the  riveter  who  in  tin-u  went  to  the 
foreman  and  told  him  that  there  were  no  more  inch 
by  3  inch  ri\ets  on  hand,  lie  receixed  orders  (o  use 
•)4  inch  by  2j4  inch  or  •>  j  by  3^i  inch.  In  order  to 
do  this  the  riveter  had  to  arrange  for  a  smaller  die 
or  a  larger  die,  de])ending  u])on  the  length  which  he 
found  to  work  to  the  best  advantage. 

Considerable  Time  Lost 

A  glance  at  the  time  study  sheet  shows  repeated 
instances  of  waiting  for  rivets,  for  example,  after  a 
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piece  of  work  had  been  finished  and  a  new  piece 
clamped  in  place,  there  appeared  in  the  time  study 
sheet  "Waiting  for  rivets  2.5  minutes."  Why  did  five 
men  wait  2.5  minutes  each?  Simply  because  one  boy 
did  not  i)ut  the  rivets  in  the  furnace  at  the  right  time. 
(  )n  another  sheet  in  the  time  study  sheet  appears 
the  item  "Waiting  for  rix'cts  5  minutes."  'i"he  rivet 
boy  watched  the  riveting  gang,  tin-ned  column  over 
and  clamped  it,  instead  of  attending  to  his  own  busi- 
ness and  seeing  that  rivets  were  ready  to  start  driving 
as  soon  as  material  was  clam])ed  down.  Five  minutes 
elapsed  between  time  the  work  was  ready  before  the 
first  rivet  was  pitched  out.  (  )n  riveting  a  certain 
post  with  lattice  and  cover  ])Iate,  following  is  the 
analvsis  of  the  work  done: 

Min. 

I  landling   2.7 

Driving  39  rivets  and  takitig  out  29  bolts.  .  2.5 
Drix  ing  114  rivets  and  taking  out  24  bolts.  .  11.5 
Waiting  for  rivets   14.7 


Total  153  rivets  in  .30.9 

This  is  at  the  rate  of  249  rivets  per  hoin-.  The 
schedule  calls  for  300  rivets  per  hoin-.  If  we  deduct 
14.7  nn'nutes— waiting"  for  rivets  from  36.9  minutes, 
the  result  is  22.7  minutes  actually  spent  in  driving  this 
post.  This  is  at  the  rate  of  405  rivets  per  hour.  It  is 
therefore  evident  that  the  only  thing  to  do,  in  order 
that  the  gang  shall  make  a  handsome  bonus  is  to  teach 
the  rivet  boy  to  throw  out  the  rivets  at  the  projier 
time  and  save  the  time  otherwise  wasted  in  waiting 
for  rixets.  LxiK-rience  .proves  that  the  ri\et  heater 
has  more  influence  on  limiting  the  production  of  work 
than  any  one  factor. 

(2)  Trouble  with  dies:  The  tool  steel  used  in  dies 
will  not  stand  up  when  driving  at  the  rate  of  250  to 
300  ri\n  t^  per  hour,  ft  was  necessary  for  the  riveter 
to  ]v,[\v  a  can  of  water  constantly  at  his  side  and  to 
(piench  the  dies  after  dri\  ing  20  or  30  ri\  ets. 

Fitters  Slower  than  Riveters 

(3)  Work  was  not  properly  fitted  up.  The  fact  is. 
a  great  deal  of  it  was  rotten.  The  fitting  gang  could 
not  fit  up  fast  enough  to  keep  the  ri\  cling  gang  going 
at  top  s])eed  and  the  result  was  that  the\-  slighted  their 
work  and  the  material  turned  o\er  to  the  riveters 
was  not  as  it  should  be.  More  litters  and  bi'ltcr  fitters 
should  ha\c  been  used  s,  >  that  (lu'  work,  w  hrn  turned 
o\  er  to  the  riveting  gang,  would  li.n  c  been  readx  to 
be  ri\-eted.  .\s  it  was,  the  holes  did  not  match  up  and 
recpiired  drifting. 

(4)  The  ri\eting  gang  had  to  take  out  their  own 
bolts. 

(5)  'i'he  riveter  could  not  find  the  special  tools  for 
\  arious  classes  ol  work,  because  of  the  fact  that  he  had 
no  tool  box  in  which  to  lock  up  hi^^  tools,  with  tlu' 
result  that  everyone  in  the  shop  iiad  access  to  his  tools 
and  if  they  w^anled  anything  and  his  back  was  tnincd 
they  would  sinipl\  walk  away  with  it  ami  when  he 
needed  thai  |)articnlar  tool  .again  lie  had  to  go  and 
approi)riate  it  from  some  one  else. 

(6)  The  rivet  heating  furnace  is  located  on  a  i)]at- 
form.  This  caused  considerable  loss  of  time  in  getting 
rivets  and  also  prevented  co-operalion  between  the 
heater  and  the  gang,  liecause  of  the  fad  th.ii  the  rivet 
boy  could  not  always  see  the  work  and  it  was  impos- 
sible for  the  riveter  to  talk  to  the  boy  and  gi\  e  him  in- 
structions regarding  the  work. 
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lure  was  insufiioient  space  fi>r  the  lixotiiij; 
:  ■  work  in. 

I    I'inishoil  material  was  nut  taken  away  fast 
I -nou^l). 

Most  tif  these  causes  lor  slowint;  up  the  rivet- 
in};  yan{;  boil  down  to  the  one  fact  that  work  is  started 
l»cforc  evcrythini;  is  ready.  .\  job  should  never  be 
>tartcd  until  yon  are  dead  sure  that  everythinj;  is 
ready  to  go  through  with  it. 


\'acuinn  Street  Cleaning 
in  Western  Cities 


Ah'Tl'". K  many  years  of  exi)erinuiU,  street  clean- 
iWfX  by  vacuum  a|)paratus  seems  to  have  be- 
come an  established  practice  in  some  of  the 
\\  estern  I'nited  States  cities,  accordinjj  to  \\u- 
.L;nuerin.i;  News  Record.  At  the  ranama-l'acific  ICx- 
positioii  the  pavements  were  cleaned  daily  by  one  of 
the  newest  types  of  these  vaciunn  cleaners,  a  com- 
bination ()f  a  sweepini;  and  suction  machine. 

Rotary  Broom  Adjustable 
It  has  a  power-driven  rotary  broom  8  ft.  5  ins.  wide 
by  3'..  ft.  in  diameter,  fully  inclosed  and  so  constructed 
that  when  it  is  worn  it  can  be  extended  and  readjusted 


\aries  according;-  to  the  amount  of  dirt  to  be  removed, 
but  in  ordinary  work  it  will  maintain  a  speed  of  from 
S  to  10  miles  an  hour  with  a  sweeping  capacity  of 
250,000  square  yards  in  eight  hours. 

At  the  h3xposition  a  Butler  machine,  traveling  from 
45  to  50  miles  each  night,  kept  the  whole  of  the  grounds 
clean,  with  the  exception  of  the  smaller  courts,  w^hich 
were  too  narrow  to  ])crmit  its  operation.  The  con- 
tract for  cleaning  the  exposition  grounds  was  taken  at 
40  cents  per  1,000  scjuare  yards,  and  it  is  stated  that 
a  profit  of  about  $15,000  was  made  in  the  ten  months 
on  one  machine.  The  next  lowest  bid  was  47  cents 
])cr  1,000  square  yards.  This  very  machine  had  pre- 
viously been  in  operation  in  Oakland,  and  at  the  close 
of  the  exposition  had  run  27,000  miles  and  was  still  in 
good  condition. 

The  accompanying  data  are  from  an  official  report 
on  tests  of  a  Butler  street  cleaner  made  by  W.  W. 
Thompson,  assistant  deputy  superintendent  of  streets, 
Oakland,  Cal. 

Data  on  Performance  of  Machine 

Rcswccping  Clay  St.  from  south  line  of  Third  St.  to  the 
south  line  of  Seventh  St. 

Length   1040.5  ft.  . 

Width   52.6  ft. 

Area   6,080  sq.  yds. 

Starting  time   6.30  a.m. 

Finishing  time   6.58  a.m. 


Type  of  vacuum  street  cleaner  used  in  western  cities. 


to  give  a  proper  sweeping  surface  at  all  times.  It  can 
be  used  down  to  the  stub.  All  heavy  dirt  and  par- 
ticles picked  up  are  swept  by  this  broom  upon  a  con- 
veyor and  deposited  in  iron  receptacles,  which  are 
easily  removed  from  the  machine.  These  receptacles 
hold  about  a  barrel  each. 

For  taking  up  dust  and  light  floating  ])articles, 
there  are  two  fans  placed  directly  over  the  broom. 
This  arrangement  efifects  the  separation  in  the  mach- 
ine of  the  heavy  dirt  and  the  light  dust.  The  air  and 
dust  pass  through  a  separator  screen  where  the  dust 
and  fine  particles  settle  on  the  lower  platform,  and  a 
small  conveyor  running  at  about  .30  ft.  per  minute  car- 
ries this  material  into  the  front  receptacle.  The  broom 
is  driven  by  self-adjusting  rope  transmission  as  shown. 
The  broom  carriage  is  hinged  to  the  back  of  the  ma- 
chine and  rides  on  a  pair  of  small  wheels  practically 
independent  of  the  sweeper  itself,  thus  permitting  it 
to  adjust  itself  to  uncvenness  in  the  surface  of  the 
pavement. 

The  broom  and  fan  drive  is  taken  from  the  main 
shaft  just  in  front  of  the  transmission,  and  the  clutch 
is  so  arranged  that  the  machine  can  be  driven  and 
operated  independently  of  the  broom.  The  sw^eeper 
truck  is  built  very  low,  and  its  wheels  are  fitted  with 
solid  rubber  tires.    The  speed  of  operation  naturally 


Dust   97  lb.;  1.89  cu.  ft. 

Street  sweepings  113  lb.;  2.77  cu.  ft. 

Gutter  sweepings   200  lb.;  5.45  cu.  ft. 

Resweeping  25th  St.  from  east  line  of  Grove  St.  to 
west  line  of  Telegraph  Ave. 

Length   1.023  ft. 

Width  ..    31.9  ft. 

Area   3,625  sq.  yds. 

Starting  time   7.37  a.m. 

Finishing  time   7.44  a.m. 

Dust  72  lb.;  1.44  sq.  ft. 

Street  sweepings   24  lb.;  1  cu.  ft. 

Gutter  sweepings  91  lb.;  3.67  cu.  ft. 

Resweeping  Piedmont  Ave.  from  east  line  of  Broadway 
to  north  line  of  Echo  .\ve. 

Length   4,357  ft. 

Width  52  ft. 

Area   35,173  sq.  yds. 

Dust  69  lb.;  1.44  sq.  ft. 

Street  sweepings   383  lb.;  8.31  cu.  ft 

Gutter  sweepings   335  lb.;  13.85  cu.  ft. 

Total  clean-up  of  sweepings  1J<2  cu.  yd. 

Sweeping  time  1  hr.,  25  min. 

In  Los  Angeles,  Cal.,  a  contract  was  awarded  last 
fall  to  W.  W.  Baxter  for  street  cleaning  by  vacuum 

(Continued  on  page  528) 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  Ij  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


I 
iii 


Compressed  Air  Fittings  Prevented  from 
Pulling  Out  by  Simple  Means 

By  H.  B.  McDermid 

SOME  time  ago  the  writer  was  employed  in  re- 
pairing riveting  machines  and  their  appurten- 
ances for  a  gang  of  riveters  on  tank  work.  All 
the  rivets  were  driven  cold,  the  men  were  all  paid 
by  the  piece,  and  strike  conditions  prevailed.  The 
wear  and  tear  on  equipment  under  these  circumstances 
was  very  severe,  but  in  no  place  was  it  more  marked 
than  in  the  way  the  fittings  were  constantly  pulling 
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/  i'or It' holes 


Wire 


Simple  device  fastens  fittings  on  air  hose  to  stay. 

out  of  the  tail  or  buck  hose.  W'e  are  carrying  110 
pounds  of  air  pressure  on  the  lines,  and  this,  coupled 
with  rough  handling,  would  pull  out  fittings  some  days 
faster  than  a  man  could  i)ut  them  in.  All  sorts  of  pat- 
ent clamps  were  tried,  but  none  proved  ecpial  to  this 
job. 

1  w'as  albout  to  give  uj)  in  disgust  when  ime  of  the 
gang  told  me  of  a  tool  that  solved  the  problem  in  tlie 
neatest  way  that  I  have  ever  seen  during  lifleen  years 
of  construction  work. 

He  took  a  hammer  handle,  sawed  off  a  piece  6  to  8 
inches  long,  then  bored  two  y%  in.  holes  through  it ; 
the  first  Yi  in.  from  the  end  of  the  handle,  the  other 
parallel  and  apjiroximately  1  in.  further  up  the  handle, 
as  shown  in  the  sketch,  lie  then  laced  a  wire  of  abcnit 
16  irauge  throui'h  the  iioles,  as  shown  abo\e.  Tiie 


together  with  pliers  in  the  t)rdinary  manner,  and  the 
job  is  done  to  stay.  It  is  hard  to  believe  what  an  enor- 
mous pull  can  be  exerted  on  that  wire.  In  fact,  the 
novice  at  his  first  attempt  will  prol^ably  pull  his  wire 
in  two  several  times  before  he  gets  the  correct  notion 
of  the  pull  he  is  exerting.  But  in  no  case  will  the  fit- 
ting ever  again  pull  owv.  In  hundreds  of  cases  I  have 
never  known  a  blowout.  .Veither  use.  pressure,  nor 
abuse  has  any  effect  on  a  joint  well  made  in  this  man- 
ner— the  hose  always  wears  out  first  I)cfore  the  fitting- 
gives  trouble. 

This  work  was  all  done  on  a  in.  and  1  in.  hose, 
but  there  is  no  reason  why  it  should  not  do  for  any 
size,  or,  in  fact,  in  any  place  where  it  is  desired  to  do  a 
snug,  tight  joib  of  winding  wire.  The  convenience  of 
the  tool  is  further  enhanced  by  the  fact  that  it  is  cheap, 
can  be  made  anywhere,  any  time,  l)y  anyone,  and  can 
always  i)e  depended  on  to  do  a  tight,  neat  job. —  l"ingi- 
neering  and  Contracting. 


T 


Mixer  Stretches  Reinforcing 

i  V.  scheme  siiown  in  the  accompanying  sketch, 
from  ICngineering  Xews-Record,  was  used  to 
eliminate  considerable  work  fornierlv  recpnred 
for  unrolling,  raising,  and  stretcliing  the  wire 
fencing  used  in  reinforcing  some  concrete  rt)ads  across 
boggy  ground  in  Calift)rnia. 

The  pavement  on  the  stretches  of  road  referred  to 
is  10  ft.  wide  and  5  in.  thick,  and  three  widths  of  60  in. 
wire  fencing  were  used  for  reinforcing.  The  plan  de- 
vised for  handling  it,  wliich  proved  (|uite  efi'ective.  was 
to  run  an  iron  pipe,  to  l)e  used  as  a  reel.  tliri)ugh  the 
centre  of  tiie  tiiree  rolls  of  reinforcing  and  hang  the 
l)ipe  on  hooks  attached  to  the  floor  of  the  mixer.  .\n- 


MIXER  PLATFORM 


Reinforcing 


^£  'Jron  Pipe  draqqrc^  wiHi 

Wire  attached  h  Hubs  ofPrar  Wheels 

Mixer  unrolls,  stretches  and  places  road  relnforclnti  mesh. 


•2x5  Side  Forms 


Wire  was  pnll(( 
truded.  It  wa- 
tlic  fitting,  wiiii 


tiirough  hole  .\  until  4  or      in.  jiro- 
thcii  clamped  in  the  vise  along  with 
li  liad  i)een  jireviously  forced  into  the 


lujse,  and  the  wire  was  then  tightly  wound  over  the 
hose,  the  tension  being  regulated  by  lightly  holding 
the  wire  against  the  handle,  with  the  hand  al  1!.  The 
hose  may  be  at  C,  in  which  case  the  direction  of  rota- 
tion i>  as  shown  by  llie  .■nr<iw  ;  or  at  I),  when  the  direc- 
tion is  opposite,  as  again  .^liowii  by  the  arrow.  Hav- 
ing the  wire  and  hose  clamped  in  the  vise,  my  man 
commenced  to  wind  the  wire  down  the  length  of  tin- 
fitting  as  tight  and  close  as  ever  a  wire  w:is  wound  oii 
a  si)ool  ;  tiicii  i)ack  with  three  or  lour  turns  lo  the 
starting  point,  and  there  the  two  ends  were  twisted 


other  pipe  was  placed  under  tlu'  reinforcing  and  on  top 
of  the  side  forms  of  the  pavement,  keeping  the  rein- 
forcing oft"  the  ground.  This  pipe  was  dragged  l)eliiiid 
the  mixer  by  wires  lied  to  the  hubs  of  the  rear  wheels, 
and  was  adjusted  so  as  to  stay  just  ahead  of  the  con- 
crete spout.  Thus  as  the  mixer  moved  ahead  the  rein- 
forcing was  .luloin.itically  unrolled,  >lretclied.  and  held 
al  a  fixed  distance  olV  the  groiiiid  b\  the  pipe  laid  oii 
the  fi  ii  nis. 


I  lollow  cvlindrical 
bi  eii  iHed  al  I  .i\  erpi  k  i| 
than  >olid  piK'~<,  .iiid. 
effeclix  e. 


ninloiicd  i..|irirU'  piles  h;i\e 
I  hey  are  lii^liler  and  che.iper 
in  the  opinion  of  inan\ .  more 
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Ne\N  Canadian  Plant  tor  the  Pittsburgh- 
DesMoines  Steel  Company 

I'anailiaii  1)IU"i-1kisi.ts  of  stooh  priulucls  will  he  in- 
lorcstcil  to  k-ani  tliat  tlic  rittshur.^h-l )(.'s  Moiiu-s  Slid 
(.  t 'iiipany,  funiicrly  knuu  u  as  the  Oos  Mniiu's  15ri(l<;o 
\'  Iri)ii  Cunipaiiy,  with  works  at  I'ittshiiryh,  Pa.,  and 
Hos  MoiiU'S,  Iowa,  has  recently  estahlished  a  jtianl  at 
ClKithani,  Out.  'IMiis  Canadian  i)raneli  of  the  com- 
pany, known  as  the  C'anatlian  1  )cs  Moines  Steel  tdni- 
patjy.  Limited,  lias  pnrehased  the  |)ro])ert\  of  the 
C'hathani  Hridije  Company.  1  limited,  and  has  eidar^ed 
.•iiul  completely  ctpiipped  this  plant  to  handle  the  mann- 
facture  of  all  standard  types  of  steel  strnetnres,  in- 
cludinj;  mill  hnildintjs.  office  hnildin^s,  Hre  escapes  and 
hridijes.  In  addition  to  this  they  will  also  make  a 
specialty  here,  as  in  the  States,  of  the  maiinfactnre 
ami  erection  of  elevateil  steel  tanks  and  other  special 
>trnctures.  snch  ;is  standpipes,  storai^e  tanks,  smoke 
slacks,  h.arj^es  and  coaling  stations. 

The  ele\;ited  steel  tank  mannfactured  1)\  this  eom- 


A  municipal  water  tower  of  200,000  gallons  capacity. 

panv,  for  storaije  purposes,  has  found  si)ecial  favor  in 
the  Yields  of  municipal,  industrial  and  railway  service. 
It  provides  a  very  satisfactory  ineans  of  supplying 
water  under  pressure  to  a  distributing  system.  It 
furnishes  a  reliable  watertight  structure  of  simple  lines 
and  pleasing  appearance  which  fits  in  well  with  any 
surroundings.  The  storage  capacity  of  tanks  used  in 
this  coimection  may  vary  from  a  few  thousand  gallons 
for  a  private  system  up  to  a  million  gallons  suiJ])lying 
a  large  municipality  with  water  for  domestic  consump- 
tion and  fire  protecti(»n.  It  is  considered  that  a  storage 
of  fifty  gallons  per  capita  is  sufificient  for  domestic 
suf)ply.  This  amount  may  be  doubled  if  the  supply 
in  addition  is  to  be  used  for  industrial  service  and  fire 
protection.  The  tower  may  be  of  any  height  to  pro- 
vide the  necessary  jjressure.  The  cut  shown  illus- 
trate.- a  municipal  water  tower  of  200,0fXJ  gallons  cajja- 
citv       '1    latitudes   \' In  rf-        ere   ucather   i^  e.vperi- 


enced.  these  tanks  are  littcd  with  special  heating 
arrangements. 

This  company  has  also  built  a  number  of  wireless 
lowers  with  heights  from  100  to  ()00  feet. 

In  future  all  sales  in  the  Canadian  territor}-  will  be 
handled  from  Chatham,  and  all  steel  for  delivery  in 
Canada  will  be  fabricated  at  this  point. 


Vacuum  Street  Cleaning 

(Cdiitinued  from  page  52G) 

cleaners  known  as  the  Baxter  machines.  This  con- 
tract was  for  three  years  at  the  rate  of  lOyi  cents  per 
1,000  square  yards.'  This  type  of  machine,  it  is  esti- 
mated, will  clean  220,000  sfpiare  yards  of  pavement  in 
eight  hours.    It  has  no  rotary  broom. 

.'\nother  type  of  vacuum  cleaner,  which  it  is  claimed 
has  been  used  with  success  at  Sandusky,  Ohio,  and 
other  places,  is  the  design  of  IScrnard  Kern  and  is 
known  as  the  "VVaycleanse  suction  street  cleaner." 
This  machine  has  a  detachable  three-wheel  van,  or 
portable  bin,  for  collecting  and  transporting  the  dust 
and  sweepings. 

The  l^:\v  West  cities  where  vacuum  street  cleaners 
seem  to  have  met  with  the  most  success  are  in  re- 
latively arid  sections.  In  these  cities  ordinary  street 
refuse  is  speedily  redm-ed  to  dust,  and  the  damp,  slimy 
conditions  met  with  in  ICastern  cities,  or  in  the  coast 
cities  of  the  Northwest,  are  seldom  encountered. 


Steel  Company's  Representative 

W.  A.  Maclennan,  B.  C.  representative  of  the  Steel 
Company  of  Canada,  with  head  office  at  Hamilton. 
Ont.,  has  removed  his  headcjuarters  from  the  Old 
Safe  Block,  corner  Hastings  and  Seymour  Streets, 
Vancouver,  to  more  modern  and  commodious  offices  in 
the  Credit  Foncier  Building,  opposite  the  Vancouver. 
Club,  Hastings  Street  West. 


New  Books 

Paving  Economy — Road  and  Street — hy  Cliarles  A.  Mul- 
len, director  of  iraving  de])artnu'iil,  Milton-Hersey  Company. 
Published  by  tlie  Industrial  and  Educational  I'res.s.  Mont- 
real; 98  pages;  .'ij/  x  SJ/.  inches;  paper  binding;  price,  $1. 
This  treatise  is  directed  particularly  to  city  officials,  roail 
superintendents,  pul)licly  interested  citizens,  and  others  who 
may  find  themselves  in  need  of  a  working  knowledge  of  road 
and  street  pavement  values.  No  attempt  is  made  to  consider 
the  contracting  side  of  road  work,  discussion  centering  mainly 
on  tlie  financial  and  ccononn'cal  asi)ects  that  should  be  viewed 
by  ci\'ic  ofiicials  who  want  to  gel  the  most  value  from  llic 
public's  i)oint  of  view.  The  \'arious  ty|)e.s  of  i)a\'ing  surface  arc 
compared  as  to  the  special  features  in  the  wearing  surface 
that  are  most  desiral)le  from  the  physical  point  of  view  and  as 
to  the  main  points  that  enter  into  their  financial  economy,  w'ith 
the  object  of  seeking  a  paveinent  lliat  gixes  the  licst  value 
for  the  money,  all  things  considered. 

How  to  lJuild  Up  Furnace  EfiRciency — by  Jos.  W.  Hays, 
comiuistion  engineer,  Chicago.  Pid)lishcd  by  the  author:  l.">4 
pa.ges.  illustrated;  ")  x  7  inches;  iiajier  liinding;  price,  $1.  In 
Ibis,  ibe  leiilh  cilitioii  of  ;i  ]ii]pul;u'  treatise  on  combustion, 
ibe  |)iu"pose  is  to  show  v\b\,  liow,  and  where  luel  is  wasted  in 
the  boiler-room,  anil  to  indicate  what  in'occedings  to  take  to 
effect  a  reduction  in  the  coal  bills.  The  distinctive  feature  ol 
this  book  is  the  popular  nari-ativc  style  of  vvrititig  adopted 
by  the  author  tA  discuss  a  sul)ject  usuall>-  considered  abslraci, 
P>y  makin.g  a  liberal  use  of  anecdolcs  for  p\irposes  of  illus- 
tration and  dwelling  on  the  humorous  idiases  of  boiler-room 
[jraclicc,  he  stimulates  an  interest  tbal  is  sustained  to  the 
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end.  X'fiy  little  is  said  in  the  book  relating  to  the  theory  of 
combustion.  Tlie  sole  aim  is  to  discuss  its  practical  aspects  In 
such  d  way  as  to  satisf\-  those  managers,  superintendents, 
engineers,  and  llreuicn  of  the  power  plant  that  want  results 
lirst  and  are  content  to  let  theory  rest  until  results  are  ac- 
complished. The  question  of  building  up  boiler-room  efli- 
ciency  is  discussed  under  live  heads:  Why  your  fuel  is  wasted; 
bow  _\'our  liicl  is  wastecl;  liow  to  spot  your  fuel  wastes;  how 
|o  slop  your  Inel  wastes;  how  to  kec|i  the  wastes  slo])pcd. 
C'liarls,  (lianrams.  and  illustrations  of  apparatus  are  used  to 
make  clear  some  of  the  tilings  dilhcult  to  explain  in  the  text 
and  to  show  the  proper  appliances  for  prosecuting  combus- 
tion studies.  An  appendix  ai)plics  to  the  use  of  oil,  gas,  wood 
refuse,  and  otlier  fuels. 


Trade  Publications 

The  I'ortland  femenl  Association  lias  issued  ;i  pampblet 
enlillcd  "C  oncrete  Tile  and  l.an'd  Drainage."  outlining  what 
land  drainage  will  accomplish  and  the  value  of  the  concrete 
tspe  of  lile  for  ibis  work.  J'.ook  will  be  supiilied  free  on  re- 
quest. 

Modern  Methods  of  lirick  Pavement  Construction,  pub- 
lisbe<l  by  the  Dunn  W  ire-Cut  Lug  Brick  Company,  describ- 
ing and  illustrating  llie  manufacture  of  wire-cut  lug  liricks 
and  llieir  ai)plication  in  iiavenieiit  construction. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Beattie  I'rothers  have  awarded  the  contract  for  steel 
sash  on  their  new  factory  at  London  to  the  A.  B.  Ormsljy 
Company. 

During  the  month  of  May,  I'J  building  permits  were  issued 
in  Calt,  Out.,  valued  at  .l;;34,8;i(i.  The  total  for  the  first  five 
nionlhs  of  the  yi'ar  is  $.")7,(H)(). 

During  tfle  brst  live  months  of  this  year  permits  have 
been  issued  in  Welland,  Out.,  to  a  total  value  of  4.'j,  as 

t-onipared  with  in  the  corresponding  period  in 

'I'he  total  value  of  the  building  permits  isued  in  the  city 
of  St.  John,  N.r..,  during  tlie  lirst  live  months  of  the  year 
amounts  to  $4()4,4()().  as  compared  with  .$;i4r).7()0  for  the  same 
period  last  year. 

During  the  first  Five  months  of  the  year  there  were  070 
building  permits  issued  in  the  city  of  Montreal,  valued  at 
$:i,l()H,t)14,  as  a.gainsi  74:!  jiemiits  during  the  corresponding 
perioil  in  I  Dili,  at  a  value  of  $1  ,(iHti,:Ji)4. 

The  A.  11.  (  )rmsby  Company  has  been  awarded  the  steel 
sash  contract  for  Luney  Brothers'  building,  Victoria,  B.C.; 
also  the  skylight  contract  on  the  new  power  station  at  Dun- 
can and  Nelson  Streets,  for  the  Toronto  Hydro. 

A  surplus  lot  of  ;i;i,440  feet  of  iron  pipe  o/  various  sizes, 
accumulated  by  the  enginecrin.g  department  of  the  city  of 
Vancinuer  (hiring  the  boom  days,  is  to  be  disposed  of  to  the 
city  of  Trail,  W'esl  Koolenaw  for  waterworks  luirposes. 

An  old  lisli  plant  at  I'acoli,  (Jueen  ('liarlolte  Islands,  lias 
been  tnriieil  into  a  factory  for  the  treatment  of  kelp.  All  of 
the  nuiiiei(Uis  by-iiroducls  of  the  seaweed  will  be  exiracUd, 
\  smaller  plant  is  located  at  Sidney,  Vancouver  Island. 

The    Doniiiiion   Sliale    liiick   and   Sewer    I'ipi'  ("iniipanw 
l.ld.,  (jperiiliiig  a  big  plani  lU'ar  N'aiiaiiiio,  reiH-nlly  made  an 
assi,gnmenl    for   llie   beiielil    ol    creditors.     '1  lie  liouble 
liron.glll  aboiil  by  llie  smere  dep|-essioii  in  llir  biiildini.',  Iraijc 
since  till'  oiillireak  of  ihe  war. 

Work  has  bern  carried  mil  l,)y  the  (    r  i\.  on  r\ieiiM\e 


freight  sheds  at  Lambton,  Ont.,  on  the  site  formerly  occupied 
by  their  station.  The  latter  building  was  transported  a  mile 
further  west.  On  cither  side  of  the  800-foot  sheds  the  coni- 
panj'  is  laying  down  three  extra  tracks. 

City  Engineer  Rust,  Victin-ia,  delivered  an  illustrated 
lecture  on  May  16  before  the  local  branch  of  tlie  Canadian 
Society  of  C'ivil  Engineers,  his  subject  being  the  Sooke  Lake 
waterworks  system.  In  additiini  to  a  large  gatlierin.g  of 
members,  many  citizens  wvrc  present. 

1  he  leiule)'  ol  the  John  \  vv  Melir  luigineering  Company, 
Ltd.,  C)f  Toronto,  for  the  installation  of  a  new  filtration  plant 
at  Osliawa  has  been  accepted  by  the  local  lioard  of  water 
commissioners,  subject  to  the  appro\al  of  the  Provincial 
Board  of  Health.  The  ])laiil  will  be  of  the  Ransome  drifting 
sand  type. 

Permits  isued  in  the  cit\'  of  \'ancou\er  for  the  month  of 
Ma.v,  lur;,  number  and  art'  valued  at  $47,!I7.').  This  com- 
pares with  TiS  permits,  valued  at  $:;;3,!iS0,  in  the  same  iiionth 
last  year.  'J'lie  total  for  the  first  live  nirmths  of  Ihe  \ear  is 
:222  permits,  at  $'iS] as  against  170,  at  +:;i)  1  .:;:;o,  during  the 
corresponding  period  in  11)10. 

Building  activity  in  Windsor,  ()nl.,  continues  very 
strong.  During  May,  74  permits  were  issued,  at  a  value  of 
$1  1  (),!).■).*),  as  against  5:^  permits  valued  at  .'f;s,S,7().".  in  Ihe  same 
iiioiitli  last  year.  The  total  of  the  ix^rmils  for  the  lirst  live 
iiii/nths  of  the  year  is  2.T.'),  at  a  value  of  ,i;4ti<),«t;(),  compared 
with  1.S7  during  the  corresponding  period  in  lOlii,  valued  al 
$:;ss,s(io. 

Civic  nqiresenlalives  of  Sarnia,  ()]\\..  have  been  visiting 
several  cities  in  Westt'rn  •<  )n tario  for  the  purpose  of  inspect- 
ing their  incinerator  plants  and  gathering  data  regarding  the 
cost  of  installation  and  maintenance.  It  is  stated  that  the 
Sarnia  City  Council  is  in  favor  of  having  an  incinerator  in- 
stalled, as  the  only  satisfactory  way  of  disposing  of  their 
garba.ge. 

Marsh,  Huttoii,  Powers  Company,  Ltd.,  New  Westmins- 
ter, have  about  completed  work  on  the  jetty  on  the  South 
Arm  of  the  Fraser  River  below  Steveston,  the  Last  unit  now 
being  installed.  A  similar  work  will  slun  tly  be  undertaken 
on  the  opposite  liaiik  of  the  river,  the  idea  being  to  conline 
the  water  to  its  channel  and  keep  it  from  llooiling  the  tkil 
lands.  The  scheme  was  evolved  b>'  LeHaron,  a  brench  engi- 
neer, consulted  by  llie  Department  of  Public  Wdrks,  (  )ttavva, 
some  years  a.go. 

An  announcement  has  recently  been  made  by  Mr.  W.  A. 
McLean,  Deputy  Minister  of  Highways  for  Ontario,  that  this 
province  is  to  employ  at  least  6,000  men  in  l)uilding  good 
roads  after  the  war.  Mr.  McLean  says:  "Our  department  is 
seeking  to  interest  the  public  in  good  roads  with  a  view  to 
greatly  extending  the  work  after  the  war,  and  the  eiiipl.iv  - 
ment  of  6,000  men,  or  the  ei|iiivalenl  of  ^i\  liatlalions,  will  be 
a  considerable  step  towards  equalizing  the  dilllcult  situation 
which  will  certainly  be  with  us  after  the  war." 

The  P.rick.  Terra  Cotta  and  Tile  Company,  of  (.'orning, 
N.Y.,  Mr.  M.  K.  Gregory,  proprietor,  has  become  a  licensee 
of  the  Dunn  W'ire-Cut  f.ug  Brick  Companv,  of  Conneant, 
Ohio,  and  will  engage  in  the  maiiufactnre  of  vvire-cnt  liu; 
paving  brick.  This  company  is  one  of  the  most  important 
pavin.g  brick  concerns  in  that  sectiiui  of  the  coimirv.  and  is 
widelv  known  for  the  quality  of  its  proiliut  end  the  relia- 
bility of  its  business  methods.  Mr.  (Ireuory,  llie  proprielor, 
is  one  of  the  lejiding  business  men  of  thai  section. 

Messrs.  ^■arl•ows,  Limited,  who  have  a  large  shipbuild- 
ing and  repair  |)lanl  al  i:s(|iiiiiialt  Harbor,  near  Victoria,  have 
:iccipli<l  .1  coiilract  to  construct  .•inolber  steel  sleni  vvlicid 
V  esst  1  of  liL;lit  ilraught,  similar  in  design  to  sev  er. il  tiiriie.l 
out  during  the  past  twelve  moiilbs,  for  use  on  inhiiid  water 
in  India     'I  he  boats  are  i:i:.'  feel  in  li'iii'th,  vvilb  a  beam  of  :;•-' 
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fret  anil  draught  ol  ;i  U-i-t.  l.iki-  ilio  oihcrs,  llu'  tliinl  i.r:ift 
will  br  shippt'il  in  knock-ilowii  i*rm  on  a  Hliu-  l'"iiiinfl  Hiut, 
the  huilcrs  ami  inai'liiiuTy  t-xini;  direct  irom  lilasjAow  to  the 
point  «>{  destination 

The  Halifax  Houmhi;  L  onipany.  Ltd.,  ol  Halifax,  N.S.. 
has  been  established  to  erect  a  nuniber  of  modern,  sanitary, 
four-roonu'd  cotta^jes,  at  a  niiniiniuu  rental,  on  the  nortii 
slope  of  Fort  Needhani.  where  there  is  space  for  ahoiit  fifty 
double  tenements.  It  has  been  decided  to  erect  the  first 
group,  at  least,  of  wood,  though  the  original  intention  was 
to  erect  all  of  fireproof  materials.  Tlie  change  is  made 
necessary  because  of  the  high  cost  of  materials.  The  capital 
«»f  the  ci»n»pany  is  to  be  $">0.00l),  in  1. 000  shares,  while  it  is 
pfiiposed  to  raise  as  retiuired  an  additional  $'.)(». ooi)  on  mort- 
gage, making  a  total  fund  availal)le  of  $140,000. 

The  Foundation  Company  of  British  Columbia,  Ltd.,  a 
subsidiary  of  the  Foundation  Company.  Ltd..  Montreal,  has 
just  been  formed  for  the  purpose  of  building  ships.  An  order 
has  been  obtained,  through  the  Imperial  Munitions  Board, 
tor  ten  wooden  vessels  of  ;i,j00  tons  each,  and  a  shipyard  will 
be  constructed  at  Victoria  for  this  purpose.  Mr.  R.  L.  Dal- 
ton,  of  the  Montreal  ot^ice,  is  the  treasurer  of  the  new  com- 
l>any.  while  Mr.  W.  I.  Bishop,  of  Montreal,  will  be  the  super- 
intendent of  construction.  Mr.  Dalton  has  left  for  the  coast. 
The  Foundation  Company  in  the  States  has  an  order  for  a 
number  of  wooden  vessels. 

The  ratepayers  of  Port  Coquitlam  are  considering  a  pro- 
position to  bonus  an  electrical  steel-making  plant  which  is 
being  promoted  by  A.  F.  Bernstein,  of  Vancouver.  If  the 
proposition  goes  through,  the  plan't  will  have  four  4,000  kw. 
furnaces,  capable  of  producing  30  tons  of  iron  each  per  diem. 
These  will  be  continuous  furnaces — as  the  ore  is  reduced  it 
will  be  run  into  a  crucible,  where  it  will  be  refined  by  the 
addition  of  fluxes  and  the  impurities  slagged  ofif.  With  the 
addition  of  certain  alloys  any  desired  grade  of  steel  may  be 
produced.  A  rolling  mill  capable  of  turning  out  100  tons  of 
steel  per  day  is  part  of  the  scheme,  which  is  to  be  voted 
upon  by  the  property  owners. 

The  judges  in  the  annual  split-log  drag  contest  of  the 
Manitoba  Good  Roads  .Association  have  carried  out  their 
first  inspection  of  the  stretches  entered  in  the  competition. 
The  competitors  include  the  Municipalities  of  Macdonald, 
Charleswood,  Rockwood,  Rosser,  St.  Vital,  Ritchot,  and 
Springfield.  Each  stretch  must  be  inspected  three  times,  at 
intervals,  during  the  season.  The  judges  will  have  to  travel 
nearly  1,000  miles  in  order  to  complete  their  duties.  Keen 
interest  is  being  shown  in  the  competition,  and  the  roads,  as 
a  whole,  are  said  to  be  better  this  year  than  ever  before. 
The  judges  are  Messrs.  A.  McGillivray,  highway  commis- 
sioner for  the  province;  S.  A.  Henderson,  president  Mani- 
toba Good  Roads  Association;  and  \.  C.  Emmett,  secretary 
Manitoba  Motor  League. 

The  semi-annual  report  of  Road  Superintendent  J.  M. 
Voung  of  Wellington  County,  Ontario,  was  recently  present- 
ed to  the  County  Council.  The  report  stated  that  the  county 
roads  were,  with  a  few  exceptions,  in  a  fair  state  of  repair, 
and  if  road  drags  or  graders  could  be  operated  on  them  to 
fill  in  the  ruts  they  would  be  in  good  condition  for  the  re- 
mainder of  the  season.  The  purchase  of  several  good  road 
drags  was  recommended.  The  road  machinery  had  not  com- 
menced work,  as  the  season  was  not  favorable,  and  labor 
scarcity  was  a  serious  problem.  The  work  laid  out  for  con- 
struction with  the  road  machinery  included  county  road  No. 
SI.  Maryborough;  29  and  31,  West  Garafraxa;  Mill  and  Main 
Streets,  in  Palmerston;  2  and  11,  Puslinch;  20.  Guelph  Town- 
ship; 4,  Eramosa;  street  to  station,  Fergus.  The  report  men- 
tioned a  number  of  bridges  which  were  in  an  unsafe  condi- 
tion and  would  require  new  structures,  including  Brown's, 


Artluir  Townsliip;  MilcheH's,  Arthur  Township;  Belwood, 
W  est  (iarafraxa;  Goldstone,  No.  32,  Peel;  Bye's,  No.  5,  Pil- 
kiiigtoii;  llillsburg.  No.  34,  Erin  Township;  O'Donnell's,  No. 
17,  Lulher  and  Arthur  Townsliips.  A  number  of  bridges 
were  also  reported  to  be  in  need  of  repair.  It  was  further 
slated  lhait  a  great  many  new  culverts  would  be  required  on 
the  several  county  roads,  and  that  a  large  amount  of  drain- 
ing would  be  done  in  order  to  benelit  the  roads  in  many 
municipalities. 


Personals 

Lieut.-Col.  C.  H.  Mitchell,  M.Can.Soc.C.E.,  D.S.O., 
C.M.G.,  of  the  firm  of  C.  H.  8i  P.  H.  Mitchell,  consulting  engi- 
neers, Toronto,  was  among  those  upon  whom  honors  were 
conferred  on  the  occasion  of  the  King's  birthday. 

Lieut.  J.  A.  Gordon  White,  formerly  with  the  Mond 
Nickel  Company,  Victoria  Mines,  and  later  in  the  hydraulic 
department  of  the  Ilydro-Electric  Power  Commission  of  On- 
tario, has  been  awarded  the  Military  Cross.  He  is  a  gradu- 
ate of  McGill.  1911,  applied  science. 

Mr.  R.  T.  Bell,  formerly  with  the  National  Transcon- 
tinental Railway  as  division  engineer,  and  latterly  with  the 
Toronto-Hamilton  Highway  Commission  as  construction  su- 
perintendent and  at  Camp  Borden  in  a  similar  position  under 
Col.  Low,  has  been  granted  a  commission  as  captain  of  the 
23rd  Draft  Reinforcements  for  Canadian  railroad  troops. 

Brigadier-General  F.  O.  W.  Loomis.  of  D.  G.  Loomis  & 
Sons,  contractors,  Montreal,  and  Major  E.  G.  M.  Cape,  presi- 
dent of  E.  G.  M.  Cape,  Ltd.,  Montreal,  contractors,  are 
among  the  Canadian  officers"  names  suljmitted  by  Sir  Doug- 
las Haig  as  deserving  of  special  mention.  Both  officers  are 
also  included  in  the  King's  birthday  honors;  Brigadier-Gen- 
eral Loomis  has  been  made  a  C.M.G.  and  Major  Cape  has  been 
awarded  a  D.S.O. 

Messrs.  Ernest  A.  Cleveland,  M.Can.Soc.C.E.;  Donald 
Cameron,  M.Can.Soc.C.E.,  and  Stuart  S.  McDiarmid,  B.Sc, 
who  have  conducted  a  consulting  engineering  business  at 
Vancouver  for  several  years,  under  the  firm  name  of  Cleve- 
land &  Cameron,  have  dissolved  partnership.  Mr.  McDiar- 
mid has  received  a  commission  in  an  overseas  draft  of  the 
forestry  battalion,  while  the  other  two  partners  will  each 
continue  business  on  his  own  account. 


Obituary 

George  Alexander  Stewart,  C.E.,  who  died  on  May  13,  at 
his  home  in  Victoria,  at  the  advanced  age  of  87  years,  was  at 
one  time  well  known  in  Eastern  Canada,  and  in  various  ways 
was  prominent  in  the  early  days  of  the  Dominion.  He  spent 
his  boyhood  on  the  site  of  the  present  city  of  Peterboro 
(named  by  his  mother  at  the  request  of  Sir  Peregrine  Mait- 
land,  then  Governor-General  of  Canada),  and  later  took  up 
civil  engineering  under  Sir  Sandford  Fleming.  After  passing 
his  examinations  he  assisted  in  the  construction  of  the  first 
railway  built  in  Canada;  was  assistant  engineer  of  the  North- 
ern Railway  from  1852  to  1854;  practised  his  profession  at 
Port  Hope  from  then  until  1865,  and  was  chief  engineer  of 
the  Midland  Railway  from  1868  to  1877.  A  long  wooden  pon- 
toon bridge  built  by  Mr.  Stewart  in  1866  across  an  arm  of 
the  Bay  of  Quinte— the  first  bridge  of  its  kind  erected  in 
Canada — still  continues  to  give  good  service.  Later  in  the 
same  year  he  was  commissioned  to  make  topograpliical  sur- 
veys of  the  Rocky  Mountain  National  Park,  Banff,  Alta.,  and 
was  in  charge  there  for  eleven  years,  following  which  he  re- 
turned and  removed  to  Victoria.  He  was  a  member  of  the 
Royal  Society  of  Civil  Engineers,  and  at  the  time  of  the 
"Trent"  affair  he  recruited  and  commanded  a  company  of 
engineers  at  Port  Hope. 


Contracts  Department 


News    of  Special   Interest  to  Contractors,  Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Aldboro  Township,  Ont. 

Township  Council  tonteniplatc  drain 
repairs.    Clerk,  E.  A.  Hughill,  Rodney. 

Grey  Township,  Ont. 

Township  C_"onni"il  I'ontcniphiU'  drain- 
age work.  Engineer,  lolin  Roger,  Mit- 
chell. 

Hull,  Que. 

City  Conneii  ])lan  v\alerniaiii  costing 
$11,000.    C"ity  Engineer,  J.  .\.  Lafiirest. 

City  Council  plan  asphalt  pavement 
costing  $r),.")0().  City  h'.ngineer,  J.  A.  Ea- 
forest. 

City  Council  plan  pavement  costing 
$34,000.  •  City  Engineer,  J.  A.  Eal'orest. 

City  Council  will  construct  concrete 
sidewalk  costing  $:i,ilO().  CiCv  I'".ugineer. 
J.  A.  Laforest. 

Hullet  Township,  Ont.^ 

Tenders  received  liy  llic  clerk,  jolin 
l<"ingland,  Eondeshoro,  until  :i  \>.:u.  June 
28,  for  drainage  work  of  Kinburn  Swamp 
drain  and  river  improvements  for  the 
Townshii)  Council.  Plans  and  specifica- 
tions at  office  of  the  clerk  or  engineer, 
John  Roger,  O.L.S.,  Mitchell. 

Hull,  Que. 

C'ity  (V)iiiuii  coiitnnplate  w.iler  ni.iiii. 
costing  $10, 000.    City  cii'.;iiicei  .  1     \-  l  .i 
forest. 

Maidstone  Township,  Ont. 

Township  Council  conleinplate  drains 
and  improvements.  Secretary -treasurer, 
W.  R.  Phillips,  Esse.x. 

Matane,  Que. 

In  connection  with  the  construction  of 
a  $()0,000  acpieduct  for  the  Corporation 
of  Matane  the  engineer,  H.  F.  Gregon. 
Chicoutinii,  wants  prices  immediately  on 
hydrant,  cast  iron  and  wooden  ])ipes. 

Quebec,  Que. 

City  Council  plan  ]iaviiig  work  to  cost 
$40,000.    Engineer,  \V.  D.  Baillarge. 

Quebec,  Province  of 

Highway  ne])artment.  Provincial  (hjv- 
ernment,  Qi'^'hec,  will  macadamize  road 
from  Chicoutinii  to  Tonquieres  and  Chi- 
coutimi  to  Bagotville,  about  20  miles 
long. 

Sandwich  East  Township,  Ont. 

-Tenders  received  i)y  the  eimineer, 
Owen  McKay,  Walkerville,  until  3  p.m., 
.lune  2.'),  for  repairs  to  Little  River  drain 
for  the  Township  Council.  Plans  and 
specifications  with  the  engineer  and 
clerk,  W.  A.  St.  Louis,  Ford. 

Strathroy,  Ont. 

Tenders  will  be  called  about  July  1  im 
waterworks  im])rovements  costing  $10,- 
000  for  the  Town  Council.  Engineers, 
Kerry  &  Chace,  Confederation  Life 
Rld.g.,  Toronto. 

Toronto,  Ont. 

Tenders  will  be  received  by  the  Board 
of  Control  until  June  19  for  asphalt  on 


Middleton  and  York  Streets,  granite 
lilock  on  Yonge  and  Cherry  Streets,  con- 
crete curb  on  Middleton  Street,  concrete 
sidewalks  on  Montray  Street  and  Silver 
Birch  Ave.,  and  sewer  on  Dufferin  .St. 
Specifications  at  Works  Department, 
Secretary,   Thos.  McQueen. 

CONTRACTS  AWARDED 

Amherstburg,  Ont. 

I'ettypicces  Limited  have  been  award- 
ed the  contract  for  concrete  pavement  on 
.\psley  and  Sandwich  Streets.  Cost, 
$.■).'). 000. 

Crowland  Township,  Ont. 

Sommerville  &  Dilwortli,  117  Mcrritt, 
Welland,  have  general  contract  for  sew- 
ers costing  $.'),100  for  the  Township 
Council. 

Listowel,  Ont. 

b'rank  I'rast,  Hanover,  has  general 
iniitract  for  $;j,000  concrete  reservoir  for 
tile  b'lectric  and  Water  Commissioners. 

Oshawa,  Ont. 

The  |(din  ver  Melir  h.ii.giiieeriiig  t'o,, 
Ltd.,  l,-)4  Simcoe  Street,  Toronto,  ha\'e 
general  contract  for  $:!0,000  water  filtra- 
tion system  for  the  Town  Coitncil. 

Quebec,  Province  of 

.'Me.xandre  Carriere,  St.  Tite  Clt.'iiii- 
nlain,  has  g»eneral  contract  for  macadam- 
izin.g  highway  at  cost  of  $10<),00()  for 
I  li,ghway  Dei)art  iiiciil.  Provincial  Gov- 
ernment. 

St.  Thomas,  Ont. 

A.  E.  I'onsford  &  t'o.,  r,o.-,  i'.ilbot  St.. 
lor  the  construction  of  all  cement  walks 
during  the  year  for  the  City  Council  and 
are  in  the  market  for  supplies. 

Sandwich,  Ont. 

Pettypieces  Limited,  of  .'\mherstburg, 
have  been  awarded  contract  for  side- 
walks on  T\ing,  Queen  and  South  Streets. 
Cost  $8,000. 

Chick  Contracting  Co.,  McDongall  St., 
Windsor,  have  general  contract  for  pave- 
ment and  walks  for  the  Town  ('(umcil. 

Ffarry  J.  Blondy.  228  London  St.  VV., 
has  general  contract  for  concrete  side- 
walks costing  $3,100  for  the  Town  Couii- 
eih 

Thetford  Mines.  Que. 

\V.  C.  GofT  has  general  contract  for 
dam  and  reservoir  costing  $i).87.")  for  the 
Miiiiicipah'ty  of  Thetford  Mines. 


Railroads,  Bridges  and  Wharves 

Arran  Township,  Ont. 

Plans  .are  beiii.g  iirepared  and  work  will 
start  in  lulv  on  a  cement  bridge  for  the 
Townslii])  Council.  (Merk,  H.  T.  Potts, 
Tara. 

Essex  County,  Ont. 

The  road  commissioners,  E.  J.  O'Neil, 
care  of  Clerk,  W.  P.  Coyle,  Sandwich, 
will  purchase  4,000  jxumds  of  'j-incli 
reiul'orcing  steel  f(n-  the  eri'ctioii  of  ten 
reinforced  concrete  bridges  for  the 
County  Council. 


Florenceville,  N.B. 

Tenders  received  at  the  Department  of 
I'uldic  Works,  Provincial  Government, 
Frederieton,  until  noon,  June  37,  for  re- 
moving old  substructure  and  erecting 
new  bridge.  Plans,  etc.,  at  Department 
of  Public  Works.  Provincial  Govern- 
ment Rooms,  St.  John,  and  office  of  /\. 
n.  McCrain,  East  Florenceville. 

London,  Ont. 

renders  will  be  called  about  June  I.")  by 
the  Toronto  superintendent  of  the  Cana- 
dian Pacific  Railway  for  remodelling  sta- 
tion, at  a  cost  of  $1.5,000. 

Wellington  County,  Ont. 

Tenders  received  by  the  secretary. 
James  Beattie.  Fergus,  until  June  1.")  for 
erection  of  four  concrete  bridges  for  the 
County  Council. 

West  St.  John,  N.B. 

Tenders  recei\ed  bj  (he  engineer.  C.  L'. 
Kirby.  C.P.R.  Buildijig.  corner  Kin.g  and 
Germain  Streets,  until  June  1.)  for  $l."i.000 
addition  to  engine  shed  for  the  Canadian 
Pacific  Railway,  head  office  Montreal. 

CONTRACTS  AWARDED 

Ste.  Angele  de  Laval,  Que. 

XapolcfMi  ( uiillemette.  Tliiee  Ri\ers. 
has  general  contract  for  $33,000  concrete 
bridge  for  the  Provincial  Government 
and  Municipalities  of  Ste.  ,\n,gele  de  L;i- 
v.il  ;iiid  Gregoire. 

Wellington  County,  Ont. 

I  III!  iK:  Woods.  Mount  Imh  csI,  have 
contract  for  two  bridges  coslin.g  $2,500 
and  J  no.  1).  Callaghan,  Arthur,  has  con- 
tract for  three  bridges  costing  $2,100  fur 
the  County  Council. 

York  Township,  Ont. 

The  Townslii])  Council  have  awarded 
the  contracts  for  bridges  as  follows: — 
Ritchie  Construction  Co.,  Bedford  Park, 
Toronto,  .5.'5-foot  span  on  Finch  Ave.,  $4,- 
.563;  A.  Johnson,  3.5  Burgess,  eonerele 
culvert  on  Eglinton  .Ave.,  $000. 


Public  Buildings,  Churches 
and  Schools 

Fairfield,  Ont. 

Honiedale  .School  District.  Barton 
Township,  plan  $27,000  school  addition. 
Chairman  of  Board,  Tudor  Brooks, 
Homeside  P.  O. 

Haileybury,  Ont. 

Tenders  will  be  called  shortly  I'or  al- 
terations costing  $,5,000  to  school  for 
Public  School  Board.  Architects,  FJlis 
&  EHis,  Manning  Chambers,  Toronto. 

Halifax,  N.S. 

Tenders  received  by  the  sceretarv-trea- 
surer.  Miss  S.  J.  Wilson.  a>l  Sackville  St.. 
until  noon,  June  15.  for  $15,000  addition 
to  Richmond  School  for  the  School 
Commissioners'  Board.  8  1  Sackville  St. 
Plans  and  specifications  with  the  archi- 
tects, flarris  &  Horton.  Keith  Building. 

Hamilton,  Ont. 

The  Dominion  Government,  Parlia- 
ment Bldgs.,  Toronto,  plan  $30,000  brick 


Tenders  and  For  Sale  Department 


Hiiih  Level  Bridj^e 


I  hr  liiiu-  till  iiiiiMiii;  u  inlii>  iMi  llii-  r;iii'-Uy 
Hiiilcr  (Sirlicluriil  Stl-cl  or  Kciiifoi iiil  I'diich-Ic) . 
Ill  llaliiHi  I'uiiiily,  l>;i>  Ih-cii  cxtciuU-il  In  Tuesday, 
June  19,  noon. 

ItOVVMA.N  &  lONNOU.  Kngiiiceis. 

.".1  Ijiiccn  St.  West,  Toii>iilii. 

Wll'l.l  AM  l'ANI"l>N.  lounly  llcrk. 
-I  J I  Mi  lion.  Out. 


Tenders  for  Sewer 


Ttiulcrs  will  be  rccciveil  hy  regisleicd  i>o>,l 
only,  ail'lrcsscil  lo  tlit-  fliainnan,  Hoard  of  Con- 
trol. I  ity  Mail,  Toronto,  up  to  noon  on  Tuesday. 
June  19th,  1917.  for  tlu-  lon-truclion  nf  iln-  ful- 
louiiig  scwcr  :  - 

Dufferin  St,  from  S.S.  Springhurst 
Ave.  to  N.S.  Liberty  Street 

Envclo|<es  coiilaining  Icnilers  iiiust  be  pliiinl) 
marked  on  lite  out.side  as  to  contents. 

Speciriialions  may  lie  seen  aiul  forms  of  Ic-ndi  i 
•  •litdinril  at  the  Works  Department,  Uooni  i',, 
lily  Hall. 

Tenderers  niu>l  comply  strictly  witli  conditions 
..I  l  ily  liy-law  as  lo  deposits  and  sureties,  as 
~<-i   ••ut   in  .spec iticalions  and   forms  of  tender. 

flip    lowest    (ir    any    tcniler    \iol  iicccssaiilv 

.  ,  .-,.1.  .t 

i     I..  (  IU  KC  II.  Mayor, 

f'liairman,  Hoard  of  Contrnl. 
I..i..m..,    liiiR    1st,  iniT.  21  LM 


.•^ealc*!  lenders  addressed  to  tlie  undersigned, 
an. I  endorsol  "'Tender  for  .Supplying  ('oal  for  tlic 
Dominion  f'.uildings,"  will  be  received  at  tliis 
..fticc  until  4  p.m.  on  Tuesday,  July  3,  1917.  for 
till-  -npply  of  coal  for  tlie  Public  IJuildiiigs 
ibr'.'ir'i'iiit    the  nominion. 

I  onil.incd  specification  and  form  of  lender 
ran  be  obtained  on  application  at  this  office  and 
from    Itir-    caretakers    of   the   different  Dominion 

f.nri  ' 

notified  that  tenders  will 
-s  made  on   the  printed 
|.iicd,  and  >igr.ed  with  their  actual  sig- 


r 


render  must  be  accomi>anicd  by  an  ac- 
I  rcird  cherjue  on  a  chartered  bank,  payable  to 
ihe  r.r-lf-  of  the  Honourable  the  Minister  of 
I'n'       ■'  ■:,]  to  ten  per  cent.  (10  p.c.)  of 

thr  tnder,  which  will  be  frjrfeited 

if  ring  fleclinc  to  enter  into  a 

■d  upon  to  do  so  or  fail  to 
act.  Tf  the  tender  be  not 
(    will 'be  returned. 

I!y  f^rder, 

R.  C.  DE.SKOCHER.S, 

Secretary. 

Tt'-r.r-.-rrr.cnt   of    Piiblic  W'.'V- 
va.  June  0,  1017 

apcrs   will   not  ;'<r   this  adyer- 

i;--jmtnt  if  they  insert  it  uitiiout  authority  from 
the  Department.  24-25 


Concrete  Bridges 


.^i.iUil  Iciulcis  will  l)c  received  by  James  Uciitlu-, 
I  imnly  I'lerU,  t'crjins,  up  to  noon  on  Friday. 
June  15th,  for  llie  eonslniction  of  live  euneicle 
Ini.lnes   for   llic   County   of  Wellington. 

I'lans.  etc.,  on  application  lo  Bowman  i.Sr  Con- 
11"!  .   .",1    Oncen    Sln-el    West,   Toronlo.  24-U-l 


Tenders  for 

Concrete  Paving 


.SeiiKil  lenileis.  jilainly  niai'kcd  (u  ecnilenls, 
will  lie  received  by  the  nndcrsi;;ned  np  ti>  S 
I'.ni.,  June  27th,  to  be  opened  at  Caleilmiia  :il 
^  p.m.,  June  2.Stli,  I'.tIT,  for  approNinialely  (j.tJfiO 
square  yards  of  concrete  paving. 

t^lans  anil  speeiliialions  may  lie  seen  and  all 
necessary  infoi  m  i i  ii in  villained  at  the  Engineer's 
office,  ] )ninivi  1 U  .   i  i m . 

The  lowest  or  any  tender  not  neces- 
sarilv  accepted. 

S.  SlIl'PE, 

Engineei'. 

Inne  (Ul),    HUT.  24-1'.". 


Tenders  Wanted 


Sealed  teiidi'is.  iiiavk-ed  "Tendeis  fnr  Kipaiis  In 
Little  River  Drain."  will  lie  reeei\eil  by  the  un- 
dersigned up  to  2  o'(  I'irk  p.m.  MM  Monday,  lunc 
25th.  1917,  foi-  the  rep.iirs  U.  Ih,  l.iiilf  Kivri 
Drain  in  tlie  'rownship  nf  .Sandwich  lOa^l.  Ciiuiily 
of  Essex,  Ontario. 

IMans,  profiles,  speeilieations  aufl  estimate  f)f 
cost  niay  be  seen  nu  file  in  llie  nftiee  of  the 
Township  Clerk,  oi'  at  tlic  office  nf  ()wen  McKay, 
Civil    ICngineer,   Walkcrville,  Out. 

The  estimated  cost  of  work  is  cxrlusive 
of  removing  trees  and  olistnietiohs  from  the 
drain.     ,'\  land  dredge  will  be  preferred. 

Eacli  tender  must  be  accompanied  by  two 
sureties  satisfactory  to  the  Comnn'ssioners  on  t.he 
drain. 

.\n  apiiroved  Fidelity -TJond  frnni  the  success- 
ful tenderer  will  be  accefJted  by  the  (Commis- 
sioners  in    lieu    of    two  sureties. 

.Any  further  information  before  bidding  may  be 
obtained  by  addressing  letter  to  Owen  McKay, 
Civil   ICngiiiccr,  Walkerville,  Out. 

The  lowest  or  any  teiuTei  nut  jieeessarily 
accepted.  24  2.5 

Walkcrville.    lune  4.  lillT. 


For  Sale,  en  bloc 


Factory  equipped  to  turn  out  large  quantities  of 
Concrete  Sewer  Pipe,  Hollow  Blocks,  Bricks, 
Cornices.  Friezes.  Ornamental  Blocks,  Vases, 
Floor.  l?oof.  and  Ornamental  Tiles.  Wharf  equip- 
ped with  Electric  Crane  and  lights,  and  a  short 
tramway  with  branches  through  factory  and  yard. 
The  Plant  cost  $70,fl()() ;  will  be  sold  cheap,  in- 
cluding large  stock  of  aggregates  and  colors. 

The  Plant  includes  two  parent  automatic  pipe 
machines,  one  for  pipe  15  in.  to  42  in.  in  diam- 
eter, lengths  41  inches;  and  one  for  pipe  4  in. 
to  12  in.  in  diameter,  lengths  40  in.  ;  two  men  on 
each  machine  and  a  mixer  can  turn  out  100  to 
200  lengths  every  ten  hours,  according  to  the  sizes. 

Over  11,000  feet  well  matured  sewer  pipe  in 
stock,  dimensions  as  above,  will  be  sold  in  lots 
to  suit  purchasers. 

For   particulars  apply   to  — 

S.  C.  FOWr.ER,  Liquidator, 

No.  70  St.  Paul  Street, 
10-t.f.  Quebec,  Que. 


Notice  to  Contractors 


Order  No.  W.  D.  2282 

Brick  Pavement 


Scaled  Ituilers  will  be  received  addressed  to 
III!'  (  hail  man  nf  ibc  l!,,ai-rl  of  Works,  City  Build- 
iiig'^,  .St.  ( 'a  I  hari  IKS.  (hit.,  up  to  5  o'clock  p.m. 
nl  Thursday,  June  21st,  1917,  for  the  construction 
nf  appi  iixinialely  2.."i(l(l  si|uai  e  yards  of  Brick 
I'avement  and  1.(M)0  lineal  feet  of  Concrete  Curbs. 

I'lans,  spcciliealinn.s  and  forms  of  tender  may 
lie  nlitaiiied  frnm  the  olfice  of  the  City  Engineer. 

I"",ii\ cinpes  innlainiiig  tenders  must  be  marked 
as  tn  i  iiiiU'iils.  All  lenders  must  be  accompanied 
li\'  a  iiiaikefl  rlii'i|iu  hn  per  cent,  of  the  amount 
nl  iIk-  ((.-inUn.  Ingellier  with  the  name  of  a  Guar- 
antee ('(nii|iaiiy  willing  lo  give  bond  for  the  work. 

The  Inwesl  ur  any  tender  is  not  necessarily 
aeeeiited. 

W.  P.  NEAI?. 
24-24  City  Engineer. 


Steam  Shovel  Wanted 

W'.inUd    In    reiil    nr    liny    a  small  sceunrl-hand 

ram  slmvel.  .Musi  be  eheap.  -M'l'ly  I'cltypieees 
imiled,    .\mherstburg.    Out.  24-24 


Second  Hand  Bricks 


Approximately  1.50,000  to  2110,0110  second  hand 
bricks  for  sale.  Apfjly  to  the  .Simeoe  Canning 
(  ninpany,  Simeoe,  Ont.  2o-24 


FOR  SALE 


Cnmplete  steam  V'ento  heating  plant,  regular 
sixty  inch  and  forty  inch  sections,  containing 
seven  thousand  two  hundred  and  seventy-six  feet 
of  heating  surface,  together  with  valves  and  fit- 
tings, jiraetieally  new.  l-'awkcs,  Consulting  En- 
gineer,  Calgary.  24-24 


Standard  and  36  inch  Gauge 
Light  Equipment 

2     Davenport    1  .neniiinlives.    14' j    tcuis,   as  good 
as  new. 

I     ^  ard    Western    and    K.    >'v-    J.    2  way  Ihunp 
Cai>.     Also  a  set  of  12  2-way   Dump  Cars, 
24  in.  gauge,  never  been  used.  , 
Hi    K.  Si  J.  2-way  Dumps,  (?-yard  capacity. 
All   ill   splendid  conelition. 

O'UKIEX  t'?.-  M.\RTIN, 

704  Shaughncssy  BIdg., 
2.;  24  Montreal,  Que. 


POSITION  WANTED 


REPRESENTATIVE  :  —  CIVIL  ENGINEER 

wdth  extensive  connections  in  the  middle  West 
and  20  years'  experience  in  Mimicipal  and  Con- 
structional Works  is  open  to  represent  a  large 
concern  exclusively  in  Waterworks,  Public  Works 
and  Constructional  Equipment  wdiere  the  possible 
rcnmneration  could  reach  $.5,000  per  year.  Box 
5S8,   Contract  Record,  Toronto,  Ont.  23-25 


June  13,  1917 

WANTED 

Wanted  second-liaiul  limber,  Fir,  Spruce  or 
I'ine.  State  condition  and  jirice.  Box  594,  Con- 
tract  Record.  Toronto,  Ont.  24-27 


Tenders  for 
Bridge  Construction 

Scaled  tenders,  plaiidy  marked  as  to  coiUeins, 
will  be  received  by  Richard  Cronsbefry,  Escj., 
Reeve  o(  (ieorgina  'I'ownshiii.  rdfcrlaw.  Out.,  up 
to  noon  of  Monday,  June  25th,  1917,  for  the  con- 
struction of  a  Reinforced  Concrete  Truss  Bridge, 
of  40  ft.  clear  span,  on  Lot  21,  Con.  1,  over  llie 
Black  River  in  tlie  Township  of  (Ieorgina,  near 
IMora. 

Plans  and  specilications  and  all  necessary  in- 
formation may  be  ol]tained  at  Jas.  Peers'  Mill, 
Udora,  or  at  the  office  of  tJie  Kngineer,  4(1  Jarvis 
Street,  Toronto. 

The  lowest  or  any  tender  will  not .  necessarily  be 
accepted. 

I'R.\.\K  l!.\RI!ER, 

Engineer. 

'I'oronlu,  June   ll.l'.tlT.  24-24 


Board  of  Education 

Sealed  tenders,  whole  or  separate,  addressed 
to  the  Secretary-Treasurer  of  the  Board  of  PMu- 
cation,   will   be   receivcil  until 

Thursday,  June  28th,  1917 

for 

Cabinet  Work 
Plumbing  Work 
Electrical  Work,  etc. 

required  for 

Manual  Training  and  Domestic 
Science  Centres 

in 

Earl  Grey  Public  School 
Jones  Avenue 
also 

Midsummer  Repairs— Sundry 
Trades 

Specihcations  may  be  seen  and  all  infni  niation 
obtained  at  the  office  of  the  Supciintendent  of 
Buildings,  Administration  Building,  1!j.5  College 
Street.  Each  tender  must  be  accompanied  with 
an  accepted  bank  cheque  for  live  per  cent,  of  the 
amount  of  tender  or  its  equivalent  in  cash,  ap- 
plying to  saiil  tender  only.  Sureties  for  all 
tenders  exceeding  four  thousand  dollars  must 
be  furnished  by  Surety  Companies.  Tenders 
must  be  in  the  hands  of  the  .Secretary-Treasurer 
of  the  Pioard  at  his  office,  .Administration  Build- 
ing, not  later  than  four  o'clock  p.m.  on  the  day 
named,  after  which  no  tender  will  be  received. 
The  lowest  or  any  tender  will  not  necessarily  be 
accepted. 

K.  I!.  EI)MU.\M)S, 

Chairman  of   Property  Commit  tec. 
W.  C.  WILKINSON, 
■J  l  'J  I  Seci  elary  -'I'i  casuici . 


addition  to  a.syliini.  .ArcliilfCt.  R.  F. 
Hcakc,  I'afliaiiiriit  Hldgs.,  Toronto. 

Joliette,  Que. 

Sub-tenders  will  l)e  called  .soon  for  tlie 
erection  of  a  $10,000  .school  for  the 
School  Board.  Secretary-treasurer,  J.  M. 
Monder. 

Montreal,  Que. 

The  erection  of  a  .li^OO.OOO  eluireii  is 


THE  CONTRACT  RECORD 

ci)iiteniplated.  .\rciiitect,  J.  K.  A.  Be- 
noit,  1200  VVellint^ton  Street. 

Tile  erection  of  two  schools,  costing 
$190,000,  is  contemplated.  Architect,  I. 
E.  A.  Beiinit,  1200  Wellington  Street. 

Perth,  Ont. 

Tenders  received  until  Jtiiie  23  for  al- 
terations costing  $:-iO,000  to  school  for  the 
I'uhlic  .School  Board.  .Secretary.  R. 
janiieson.  .Architects,  I'"llis  &  Ellis,  Man- 
ning Chambers.  Toronto. 

Princeton,  B.C. 

The  Board  of  Trustees  plan  $10,001)  ad- 
dition to  school.  .Architect,  Engineer  of 
Education  Department,  Victoria,  B.C. 

Rosemount,  Que. 

The  Roman  C'allinlic  .Sclund  ('oiiimis- 
sioners  contemplate  $:iO,000  otie-storey 
school  addition.  Architects.  X'autrin  & 
Bernier,  281a  St.  .Andre  St..  A-Iontreal. 

Sydney,  N.S. 

Work  will  be  started  shortly  on  re- 
pairs costing  $]:i,000  to  schools  for  the 
City  Council.  Building  inspector,  E.  L. 
Dixon,  Charlotte  Street. 

Verdun,  Que. 

Tenders  will  be  called  shortly  for  the 
erection  of  two,  $85,000  . plastic  pressed 
brick  colleges  and  residences  for  the  Ro- 
man Catholic  School  Commissioners.  Ar- 
chitect. J.  E.  A.  Benoit.  1300  Wellington 
Street. 

CONTRACTS  AWARDED 

Chateau  Richer,  Que. 

France  f.abcrge,  .Ange  Ciardien,  has  the 
general  contract  and  sub-tenders  will  be 
let  for  masonrJ^  ,  rooling,  i)lumbing.  etc., 
for  $.5,000  school  for  the  School  Board. 

Windsor,  Ont. 

.1.  McRae,  care  of  Rev.  Vv.  Uooney. 
W  yandotte  St.  E.,  has  general  conlr;iet 
for  $10,000  frame  church  for  the  Sacred 
He,-irt  Church  Congregation. 

Business  Buildings  and  Indus- 
trial Plants 

Alvinston,  Ont. 

Can't  .Sag  Ciate  Cimiiiany  contemplate 
factory  addition.    Manager,  \V.  j.  Reader. 

Grand'Mere,  Que. 

Miss  B.  de  Grandmont  contemplates 
erection  of  store  and  two  tenements 
costing  $.5,000. 

Hamilton,  Ont. 

Proctor  &  (Jamble.  lvor\(lale.  ()hio, 
plan  $35,000  brick  addition  to  their  fac- 
tory. 

Leamington,  Ont. 

Stanley  Wilkinson,  Ivrie  N,,  jilans  erec- 
tion of  mantifacturing  building. 

Maisonneuve,  Que. 

.1.  f.  Cholinard,  :!:!()  Noire  Dame  St.  !•",., 
Montreal,  contemplates  shoe  factory. 

Moncton,  N.B. 

I'lans  iieing  |)repared  for  $135,000  stone 
facing  and  brick  construction  hotel  for 
Brunswick  Hotel  Ltd.  Manager,  R. 
Carter,  Chartered  .\ccountant.  McCurdv 
Bldg.,  Halifax. 

Newcastle,  N.B. 

Tenders  will  be  called  about  lime  30 
for  erection  of  $I(),0()()  atil omobilc  ware- 
house for  Lounsbury  Co.,  Ltd.  Archi- 
tect. F.  Neil  Brodie,  43  rrineess  Street 
St.  John. 

Shawenegan  Falls,  Que. 

Cedean  Belanger  will  cucl  $8,000  store' 
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and  tenements  and  wants  prices  on  heat- 
ing e(piii)ment,  etc. 

Tillsonburg,  Ont. 

Huntley  Mfg.  Co.  plan  $5,i)00  oflice 
building. 

Toronto,  Ont. 

I'lans  ha\e  been  drawn  for  repairs, 
costing  $5,000,  to  bmlding  for  J.  H.  Ad- 
ams, T7  .Adelaide  \V. 

Thos.  E.  Essery  ;ind  j.  ( i.  Kent,  111 
Confederation  Life  Bldg.,  general  con- 
tractors for  $50,000  addition  to  warehouse 
lor  the  Dominion  luivelope  Co..  !>0  On- 
tario Street,  will  let  all  trades  privately. 

Wolverton,  Ont. 

I'lans  are  being  prcjiared  frjr  a  $5,000 
brick  office  building  for  the  \\( i] \'crt( ui 
Milling  Company.  .Architect.  W.  C.  Til- 
ley.  Temple  Bldg.,  l')ranlford. 

CONTRACTS  AWARDED 

Charlottetown,  P.E.I. 

W.  j.  Rower,  care  of  .-Vrchitect s.  C.  S. 
Chappell  &  Hunter.  DeBrisay  Block,  has 
general  contract  for  remodelling  Iilock  at 
a  cost  of  $6,000  for  T.  B.  &  dTj.  J^iley. 

Hamilton,  Ont. 

Geo.  E.  Mills,  614  King  St.,  has  gen- 
eral contract  for  $60,000  factory  addition 
for  the  Canadian  Cotton  Company,  James 
St.  N.,  and  will  carry  out  the  masonry 
and  let  all  other  trades. 

Harrow,  Ont. 

J.  A.  Secord,  care  of  ()wners,  h.is  the 
general  contract  and  Mack  llalstead.  care 
of  Owners,  the  cement  block  contract  for 
$35,000  cement  block  and  frame  canning 
factory  for  the  Quality  Canning  Com- 
Iiaiiy,  Mctiregor. 

Montreal,  Que. 

.\iigliiis.  Ltd.,  (i5  X'icloria  St..  Iia\e  llie 
.general  cotilracl  for  alterations,  costing 
$17,000.  to  offices  for  the  W'alernian 
I'ounlain  I'en  Coni])any,  17!)  St.  Jaiiie.s. 

J  he  lollowing  contracts  li;i\ e  been 
awarded  in  connection  with  the  erection 
of  a  $100,000  factory  exte  nsioii  for  the 
Imperial  Toliacco  Co.,  Ltd..  900  St.  .An- 
toine  St.: — Galvanized  iron,  flashings  ;tnd 
roofing.  MeF'arlanc-Douglass  Co..  T,td 
:!4aDuch  ess  St.  W.;  iilumhing  and  heat- 
ing, L.  E.  Moulton  &  Co.,  Ltd.,  143  fn- 
speetor  St.;  painting,  W.  H.  Reid.  443 
Prince  .Albert  St.;  elevator,  Otis-Fensom 
Elevator  Co..  Ltd.,  :!68  St.  James  St.; 
glazing,  Tilkington  Bros..  8  Busgy  Lane. 
The  general  contractors,  A.  F.  Byers, 
Ltd..  ,'?40  University  St.,  will  carry'  rnit 
Ihe  masonry,  steel  and  carpeiiiry. 

The  foIlowin,g  eonlracls  have  been 
awarded  in  connection  with  the  erection 
of  a  $;!,000  garage  for  Mrs.  ,A.  Mac.Arthur, 
rear  ;i3  MacGregor  St.:— General  ctni 
tract,  W.  M.  Irving,  36a  Stanley  Street; 
roofing.  Hickey  cS:  .\ubul,  9:!  Dominion 
St.;  plumbing  and  heating,  Jno.  Ccdford. 
508a  (hiy  St.  Tenders  open  for  electrical 
work. 

St.  Catharines,  Ont. 

.Xewm.in  brothers.  75  Si.  I'atil  Si.,  have 
general  contract  for  three  iirick  stores 
costing  $12,000,  for  \V.  If.  Mc(."ordick' 
119  St.  Patrick  St. 

Toronto,  Ont. 

Roberts  Bros.,  341  Dovercotirl  Road, 
have  general  contrac,t  and  will  buy  ma- 
terials, do  masonry,  carpentry  and 
plumbing  and  want  prices  on  all  other 
tirades  for  $75,000  warehouse  for  W.  L 
Keens,  08  Spadina  Road,  or  107  Front  E. 

The    following    ciuilracts    have  been 
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:t\vartli'(l  in  ooniu-clioii  with  tlif  on-ctinii 
t>l  a  $j.«00  ^nrnKc  ami  stat>k-  for  II.  IV 
lohnstixi.  UT  River  St, :— Masonry,  Dav- 
i<l«f  &  Lunu  Btiilikrs  Ltil.,  Sykcs  Ave, 
Wiston:  carpentry,  tlias.  Cooper.  382 
Dnpont  St.;  luatinK.  Jos.  Harrison,  S  St. 
Mary  St.:  pluiuhinB:.  Sluppard  I't  .\l>liotl. 

Harlioril  St.;  rootinjj.  G.  M.  Bryan.  .MK! 
\'.>n);e  St.;  wiring.  K.  .\.  L.  Gray.  S.T  York 
St  ;  hardware.  Canada  Hardware  I,td..  :!'.• 
Kiiliniond  V..:  painting.  \\  ni.  I'aris,  :.'T() 
W  ellesiey  St. 

S.  L.  Yfdlcs.  ti7  Baldwin  St.,  lias  thi 
general  contract  for  $SO,(mo  l>rick  and  mill 
chocolate  facttiry  for  W'illards  Tlioco- 
l.ites  l.til.  •,'t>0  Si)adina  Ave. 

Whitbv.  Ont. 

U.  I.  I'nderwood  has  masonry  and 
plasterinjr  contract  for  alterations  to 
huildins  for  two  -ton-  for  R.  N.  Bas- 
set t. 

Windsor.  Ont. 

l".a-y-ct  Store  Front  Construction  to., 
Yon^;e  St.  .\rcade.  Toronto,  have  the  con- 
tract for  store  front,  and  Winter,  Wil- 
liamson &  Little,  ir>  Fitt  St.  W.,  the  ma- 
sonry, carpentry  and  plastering  contracts 
for  store  front  and  alterations  coslinp; 
$tO.OOO.  for  the  Tealiaiii  Furniture  CO.. 
Sandwich  W. 

Winnipeg,  Man. 

Ila/elton  &  W  aim.  ::<»:!  DoiiaM.i  Kuild 
inn.  have  the  masonry  and  Dn^old  i^- 
\"over.  St.  Boniface,  the  plumbinii  con- 
tract for  $:i.">.i»0l'  factory  for  the  Stewart 
Sheaf  I,oader  Company.  Ltil..  4T0  Mar- 
tin .\\e 

Yorkton,  Sask. 

T.  Will.  Burners  has  general  contract 
for  $.").oOn  hrick  garage  for  Hy.  Bronf- 
man. N.  Front. 

Residences 

Halifax.  N.S. 

\  Mark-.  ;;  Needliam  St..  will  erect  a 
.f:;.(intt  frame  residence. 

London,  Ont. 

|->ed  Jarvis  will  erect  a  $3.()0()  hnck 
re<i<lence. 

Montreal.  Que. 

W.  C.  I'.all.  ::1<)1  \'erville  St..  will  erect 
residences,  costing  $16,()()<),  and  will  do  all 
work  except  plumbing  and  plastering. 

George  E.  Blackwell,  4184  St.  Cather- 
ine W..  will  erect  a  $A.:>n()  and  a  S.'i.OOO 
brick  residence,  and  wants  tenders  for 
rooting,  plastering  and  tiling. 

Ottawa.  Ont. 

W.  <).  Byrne.  370  .\rlington  A\'c..  will 
erect  a  $4,200  stucco  and  brick  residence. 

Renfrew,  Ont. 

Dr.  Thomas  Thacker  will  erect  a  $.).()()(» 
rionlde  apartment  house. 

Ridgetown,  Ont. 

Taylor  &  Watson  plan  to  erect  two 
residences,  costing  $.>.000. 

Sandwich  East  Townshio,  Ont. 

G.  Jacques  &  Co..  Hydro  Building. 
Windsor,  are  preparing  plans  for  a  $.5,000 
frame  and  brick  residence  for  C.  S.  Davis, 
care  of  Pennsylvania  and  Detroit  Rail- 
road. Detroit.  Mich. 

Shawenegan  Falls.  Oue. 

.\chille  Fugere  will  erect  a  $4,800  resi- 
rlence.  and  is  in  the  market  for  a  rjuantity 
of  building  material. 

Xapoleon  Thibeault  is  erecting  a  three- 
tenement  house,  costing  $7,000.  is  in  the 
market  for  birch  and  spruce  lumber, 
spruce  cull.  10  square  yards  of  paper  roof- 


ing and  ciccltic  ni.-lallat  ion,  and  waiils 
prices  on  pipes  and  radiators. 

Brick  work  will  be  started  soon  lor 
three  tenemenls.  (.•osliiig  $S,0()().  for  Xa\- 
icr  Dupuis. 

Moise  r.oisvert  will  erect  a  $(),()()()  frame 
and  brick  residence,  and  is  in  the  mar- 
ket for  ;i(),000  red  pressed  brick. 

'.\tlred  Boisvert  will  erect  a  lliree-lene- 
meiil  house,  costing  $7,000,  and  is  in  tlii' 
market  for  21,000  reel  pressed  brick,  IK) 
li.igs  cement,  and  30  cubic  yards  of  stone. 

l-udger  C'aron  will  erect  a  $7,000  frame 
and  brick  residence,  and  is  in  llic  markel 
for    1,000  red  pressed  brick. 

I'".mile  Briere  will  erect  a  $1,S()0  brick 
residence. 

Tliomas  I'ratte  will  erect  a  residence 
and  three  tenements,  costing  $7,000,  and 
is  in  the  market  for  a  quantity  of  brick, 
l:.'0  bags  of  cement,  and  40  yards  of  stone. 

.\rtluir  Laranger  will  erect  two  tene- 
ments, costing  $3,000.  .\bout  33,000  brick 
will  be  required. 

r^iul  Gelinas  will  erect  a  $.">,00()  brick 
residence,  and  is  in  the  market  for  14,000 
brick., 

Sherbrooke,  Que. 

Charles  Maille  will  erect  a  $.),()()()  brick 
tenemenl  house,  under  supervision  of 
l-'dmond  Lepage,  I'irsl  ,\ve. 

Three  Rivers,  Que. 

Thomas  Miclieliii  will  start  work  short- 
ly on  liis  $4,000  frame  and  terra  cotia 
block  residence. 

Notary  Z.  Forest.  ('.().('.  Huibliiv.^, 
general  contractor  fur  two  tenement 
houses,  costing  $6,000,  for  IC  St.  Ouge, 
Laviolette  Ave.,  is  in  tlie  market  for  a 
(luantity  of  building  material. 

Vivian  Burrell  will  erect  a  $lo,(Hio  brick 
and  frame  residence. 

Fddy  DuponI,  St.  Anne. St.,  will  erect 
a  $,3,000  frame  residence, 

Maurice  Dufrestie  contemplates  $3,000 
frame  and  brick  residence. 

Toronto,  Ont. 

William  I  Mil.  3:!'_!  .Sunnyside  Ave.,  will 
I'rect  twf)  brick  residences,  and  wishes 
lirices  on  all  trades. 

W.  Breden  Galbraitli,  ,")0s  Fxcelsior 
Life  TUlilding,  wishes  builder  to  submit 
ulans  and  tenders  ffir  two  $3, ()()()  Iniiiga- 
lows. 

T'lans  lia\e  been  drawn  for  a  $4,000 
brick  residence  for  John  Miiir,  :!S  Ifa/eL 
wood  .\ve. 

Tenders  will  be  receixed  by  the  arelii- 
tcct,  W.  Breden  Galbraitli,  .">os  Excelsior 
Life  Building,  until  June  2:2  for  the  erec- 
tion of  a  $0,000  brick  residence. 

11.  Pickering.  43  Meagher  .\ve..  will 
erect  a  $3.. 500  brick  residence,  and  will 
sublet  heating,  plumbing  and  electrical 
work, 

I'lans  have  been  drawn  for  a  $4,000 
brick  residence  for  .A.  L.  .Saiiagan.  123 
Balsam  Ave.,  who  will  suldet  all  trades. 

W.    H.  Morris.  .50    Essex    .\ve..  will 

erect  a  $4,500  brick  residence,  and  will 

carry  out  the  masonry  and  receive  ten- 
ders shortly  for  smaller  trades. 

Plans  have  been  drawn  for  a  $3,000 
brick  residence  for.  John  Bell,  773  Keele 
.St..  who  will  sublet  all  trades  except  car- 
pentry. 

R.  Burkell.  18G  Rusholme  Road,  will 
erect  a  $3,200  brick  residence. 

Xoller  Realty  Company,  71  .\delaide 
E.,  have  plans  and  will  receive  tenders 


for  the  erection  of  their  four  $:.',0()0  brick 
residences. 

Cieorge  Adams,  372  Ossington  .'N.ve., 
will  erect  a  pair  of  brick  residences,  cost- 
ing $3,500,  afid  will  let  smaller  trades, 

.S,  P).  Greene,  40  Woodside,  will  erect  a 
$3,700  brick  residence,  and  will  buy  brick 
and  lumber  and  let  plumbing,  heating, 
etc. 

W.  Salter,  Hi  Nairn  Ave.,  will  erecl  a 
pair  of  brick  residences,  costing  $4,000. 

Windsor,  Ont. 

C.'liarles  Duiiuetl,  71  Chatham  W.,  will 
erecl  a  $3,200  brick  veneer  residence. 

William  Walker,  43  Jeanette,  will  start 
shortly  on  alterations,  costing  $3,500,  to 
his  residence. 

CONTRACTS  AWARDED 

Barton  Township,  Ont. 

The  following  contracts  have  been 
awarded  in  connectif)n  with  the  erection 
of  four  $1,500  frame  residences  for 
Crompton  &  Crompton,  1228  Barton  St. 
E.,  Hamilton:  General  contract.  Draper 
Brothers,  12  Alice  .St.,  LTamilton;  elec- 
trical, J.  Dynes,  30  Avalon  Place.  Hamil- 
ton; plumbing,  J.  Luxon.  4,"il  Wilson  St., 
Ilamiltoii;  i)laslering,  ]f.  Tlancox,  87 
( 'ambiidge,  Hamilton;  painting,  W. 
h'rost,  1i:i0  Ba'rton  E.,  Hamilton.'' 

Georgetown,  Ont. 

J.  B.  McKenzie  has  .general  contract 
for  $:!,700  brick  and  stucco  residence  for 
W.  H.  Wilson. 

Halifax,  N.S. 

Goodin  iS.-  Petrie,  IPs  Windsor  St., 
lia\'e  general  contract  for  $4,500  frame 
Hals  f(jr  Isaiah  Moser,  177  Hollis  St. 

Dmilop  &  Co.,  109  Oxford  St.,  have 
general  contract  for  $4,000  frame  resi- 
dence for  John  Conrad,  284  Oxford  St. 

James  I'.  Brodie.  07  tTnion  St.,  has  the 
general  contract  for  $3,500  farm  resi- 
deiire  for  Jcdin  Ciibs(_in,  24  East  Young 
Street. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $10,000  frame  residence:  General 
contract.  Eastern  Investment  Corpora- 
tion. CraL'g  Building;  electrical  work. 
William  Spruin,  corner  Cornwallis  and 
Gottingen;  plumbing.  William  S.  Craig. 
ll'pi:(er  Water  St.;  heating.  Longard's, 
Ltd..  Hollis  St. 

The  following  contracis  have  been 
awarded  in  coFinection  with  the  erection 
of  a  $(),500  residence  and  a  set  of  flats, 
costing  $0,500,  for  the  Eastern  Tnvesl- 
ment  Corporation,  Cragg  Building,  who 
will  carry  out  the  masonry,  steel,  car- 
nentry,  roofing,  plastering  and  paintiiig: 
l\lectric:il  work.  William  Spruin.  corner 
Cornwallis  and  Gottingen:  plunibing. 
William  .S.  Craig.  ITpper  Water  Street; 
heating,  Longards,  Ltd..  Hollis  Street. 

Russell  J.  Macaulay.  St.  Paul  Building, 
has  general  contract  for  two  $3,500  flats 
for  .\lf.  Elliot.  Pleasant  St..  Dartmouth. 

Ralph  E.  Ward.  13  Preston  St..  has 
general  contract  for  $3,000  frame  resi- 
dence for  James  Haverstock.  21  Yale  St. 

Roy  Power,  care  owner,  has  general 
contract  for  $3,000  frame  residence  fen- 
John  W.  Washington,  34  North  Kline  St. 

Hamilton,  Ont. 

J.  Dynes,  20  .\valon  Place,  has  the 
electrical  work  and  P.  Thompson.  13 
Walnut  St.  N.,  the  painting  contract  for 
$15,000  brick  residence  for  Dr.  O.  W. 
Neimeier,  412  Barton  E. 

The  following  contracts  ha\e  been 
awarded  in  connection  with  the  erection 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  RcprMMitatlve :— J.  W.  ANDERSON,  7  Bank  Street  Chambcrc 
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>4,000  lirick  residences  for  I".  A. 
\\.  .  U>,  m'/j  King  St.  E.:  Masonry  anil 
>teel.  \\ .  Inrig.  'i>  Matt;  larpentry  an»i 
fooling.  Stewart  ISrothers,  1  llydi-  I'aik 
Ave.;  electrieul  work.  J.  Dynes.  ~t)  A\a 
Ion  riace;  plunilun;^  and  luatinL;.  t  . 
Sn>iil\,  :iU'S  l-oeke  St.  S.;  plastering,  W  . 
Iluyliss,  ;tT-'  lU-ach  panitnig,  I".  Taiil. 
lit;  .*^anloril  .\ve.  .W 

riie  lollowing  loniracls  lia\c  Ikh  ii 
avvariled  in  eonneclion  svitli  ti\e  eveetiini 
•  »l  twii  $:t..'ilMi  lirick  atltlilii>ns  to  residenii- 
l"i>r  liortlon  Hudson,  10  l-.diuliur.Lili  Am.. 
\\ln>  will  carry  out  tlie  masonry.  >Uil. 
carpentry,  |)ainting  and  rootling:  I'.lecin- 
eal  work.  T.  Tliornton,  174  Hahuoni 
.\ve.;  plunihing.  II.  Karnes,  0  Larlisle 
Ave.,  Mountain  Top;  iieatnig,  McTlary 
Manufacturing  Company,  \  ork  St.:  pl:i.>- 
lering.  Hill  brothers,  307  Kmerald  \\  . 

The  lollnwing  contracts  liave  l)ei.ii 
awarded  in  coniu-ction  witli  tin-  ercctiwii 
of  a  $l.').0()0  l>rick  residence  for  Dr.  ( ). 
W.  Neimeier,  412  ISarion  E.:  Masonry 
and  steel,  Mitchell  it  Kiddle.  Read  St.; 
carpentry,  lireiuner  &  i'enny,  :!44  King 
William  St.;  rooting,  Dennis  &  Joselyn. 
Walnut  St.  N.;  plumbing  and  healing, 
Stanton  &  Mitchell.  17:!  York  St.;  plas- 
tering. Hill  llrotluTS.  :!07  I.nu  rald  Si.  W  . 

Moncton,  N.B. 

The  fidliiwing  contraci-  liavr  lii.cn 
awarded  in  connectifin  willi  ilic  ercctidii 
of  a  $4,000  donhle  residence  for  J.  -A. 
■fhihideau.  :!1  Spnrr  St.:  Electrical  work, 
.\.  L5.  I'.elliveau,  Main  St.;  i)luinl)ing,  G. 

I'erry,  Main  St.;  plastering,  \\ .  O. 
(.alkin.  Main  St.;  painting,  (ieoHriy 
I'.ourgeois.  John  St. 

Stevens  &  Milton,  241  St.  (leorge  Si., 
have  general  cmtracl  and  will  let  plumb- 
ing, plastering  and  electrical  work  tor 
three  tenement  houses,  costing  $4,.")00,  tor 
Mrs.  C.  E.  l-'reeze,  l.^.")  Archibald  St., 
tenders  to  close  about  June  25. 

Montreal.  Que. 

A.  .\.  .Maurice.  222!)  St.  L  rliain  St..  has 
general  contract  for  $.),000  brick  resi- 
dence for  1).  M.  Maurice,  222'.)  St.  L'rl)ain 
Street. 

D.  Cusson.  l'.)4  i'rudliDmiue  Ave.,  has 
general  contract  for  .$7,000  l)rick  resi- 
lience for  Patrick  McMahon,  lOiil  Si. 
James  St. 

Keid  Brothers,  .>11  St.  Catherin  St.  \V., 
have  general  contract  for  alterations, 
costing  $7,000,  to  resklence  for .  W'.  M. 
Birks,  2!»4  Stanley  St. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  four  Hats,  costing  $."),000,  for  U.  I5eau- 
pre.  204  Old  Orchard:  General  contract. 
Honrgf)n.  Gagnc  &  Lie,  1H82  .\otre  Dame 
W'.;  carpentry,  general  contractors;  ma- 
sonry, C.  I'ietro,  care  owner;  electrical 
work.  Holmes  &  Lahelle,  :',:i2  Seigneurs; 
plastering.  Alphonse  Lacroix.  :{54  Marcil 
Ave.;  painting.  Moise  Rodrique,  401  .St. 
Emelie  St.  General  contractors  will  let 
roofing,  plumbing  and  heating. 

Ottawa,  Ont. 

The  fr)llowing  contracts  have  Iieen 
awardeil  in  connection  with  the  erection 
of  $7.">.000  brick  apartments:  Concrete 
and  brick,  Taylor  &  Lackey,  !)0  ['owell 
.Ave.;  carpentry,  A.  Richards.  442  Lewis 
St.;  painting,  Ritchie  &  Xunn,  280  .Sunny- 
side  .\ve. 

George  .\.  Grain,  2S.",  Clemow  Ave,,  has 
general  contract  for  $10,000  brick  re'si- 
dence  for  G.  D.  Eindlayson,  99  Bronson 
A  ve. 

-    '    Smith,  448  McLeod  St.,  ha- 


eral  coniract  for  alterations,  eosling 
$:i.OOO.  U)  resi(leiu-e  for  Andrew  I'l-iU'li- 
ard. 

'riiinnas  I'atlerMin.  Rosedale  .\ve.,  has 
the  plastering  and  A.  J.  Williams,  172 
tilenora  .Ave.,  llie  plumbing  and  iicating 
eontraels  for  $(),0()()  stucco  and  bri.ck  ve- 
neer residence  lor  W,  II.  f.ee,  :!()  liarton 
Street. 

\.    St.   (leor.ue,    MeDougall   .\ve.,  has 
ilu'   linek   anil    Mr.    Deauney,  Somerset, 
near    King,    tlu'   eaipentry   contract  for 
brick  teiu'iuent  Inmse  fur  llenjaniin  I'.en 
w  iek.  I  .")2  ( ioiilbi  uinie  A  \  e. 

Outremont,  Que. 

Lazzara  Carta,  .St.  Laurent,  has  gen- 
eral contrael  I'nr  bi-ick  I'esiilenee  of  /\r- 
tluir  Corbin. 

Port  Credit,  Ont. 

W.  \\.  Manners,  110  Malvern  Ave.,  To- 
ronto, lias,  the  pliiiiibing  contract  for 
$:!,00()  frame-  bungalow  for  Allreil  11. 
C'ox,  care  of  Cox  tS?  (.'nnimin.ns,  (  .iiunlian 
I.ife  linilding,  Toronto. 

Toronto.  Ont. 

The  following  eontraels  ha\e  been 
.awarded  in  eoiinection  with  the  eri.'ction 
of  ai)artments,  costing  $17,."iiH),  for  Mr.s. 
li.  1).  Y.  Cohen,  2(1  Avoea  .\ve.:  b'.lectri- 
eal  work,  R.  1\  W  .  Salislmry.  Llil.,  -li) 
Wellington  E.;  pluinbin.L;,  Slie]iparil  iv 
.Abbott,  7S  llarbord  St.;  healing.  W. 
Schulkins.  !):!2  Ccdlege  St.;  plastering. 
Andrew  I'etrie,  4')7  Roxton  Koad;  paint- 
ing, Lininglon,  (  onnell  Co.,  iJiL, 
Dundas  St." 

The  following  contracts  luue  been 
awariled  in  connection  with  the  erection 
of  $."),000  residence  and  .L;ara,ue  for  Wil- 
liam J.  Dcvins,  51  Bird  .Ave.:  Healing.  11. 
1'".  Sellers,  417  Dovercourl  knail;  plnnib- 
ing,  H.  W.  Rushby.  61  Wyeluvo,,,!  .Ave.; 
lumber.  Canada  Lumlier  C  o.,  Ltd.,  Wes- 
ton. Owner  does  other  trades  and  buys 
mate  rial. 

'file  followin.g  contracts  have  been 
awarded  in  connection  with  addition  and 
alterations,  costing  .$:i.5()0,  to  resideiiee 
for  J.  P.  l-togers,  II  Laiiiporl  .\ve.:  Ma- 
sonry, (].  T.  (jayton,  l.yall  A\e.;  car- 
pentry, Young  &  (  o..  .X7  .SlalToi'il;  paint- 
ing, J.  J.  Brennan,  2()()  Shaw  St. 

C.  S.  .Anderson  &  Co.,  :v.i2  Montrose 
.Ave.,  have  the  electrical  work  and  W.  H. 
Booth,  .'!r)5  Do\  erconrt  Road,  the  heating 
and  plumbing  contracts  for  $4,(M)(i  l)iick 
residence  for  K.  R.  .Smith,  4()S  ])o\er- 
court  Road. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  apartments,  costing  $()5,00().  for  Rob- 
erts Brothers.  241  Dovercourt  Road: 
Heating,  W.  Schulkins,  OliS  College  St.; 
electrical  work,  (jer)rge  Armslron'j.  I:.' 17 
CollcgC'St.;  plastering,  L.  .Agnoluxzi,  care 
owner. 

Windsor,  Ont. 

.Abl)ott  &  Gray,  o:;  Gladstone  .Ave., 
have  general  contract  and  George  Good- 
man, 101  Goyeau  St..  has  the  masonry 
contract  for  $8,000  brick  residence  for  E. 
J.  15axter,  :!  Ouellette  Ave. 

The  following  contracts  have  been 
awarded  in  cf)nnection  with  the  erection 
of  an  eight-family  apartment,  costing 
$18,000,  for  Joseph  Kovinisky,  10  Mercer 
.St.,  whr^  will  carry  out  the  electrical 
work:  General  contract,  I!.  Mechanic,  102 
Mercer  St.;  masonry  and  plastering,  gen- 
eral contractor;  carpentry  and  rool'ing, 
Duncan  Clarke.  124  Glengarry;  plumbing 
.and  healing.  James  I'urser.  :i()  Cdengjirry. 


Power  Plants,  Electricity  and 
Telephones 

Quill  Lake,  Sask. 

Tenders  reeei\'ed  until  (>  p.m.,  June  l(i, 
by  John  I'.inl,  secretary-treasurer  of  the 
Lake  Side  Rural  Telephone  System  as 
follows:  (1)  I'or  construction,  supply 
labor  and  material;  (2)  for  construction 
and  labor  only. 

St.  Thomas,  Ont. 

The  Light,  Heat  and  Power  Board  plan 
|)nreliase  of  electrical  equipment.  Mana- 
ger, Air.  Conghcll. 

Verdun,  Que. 

Plans  and  specifications  with  the  engi- 
neers. A.  S.  Clarson,  City  Hall,  who  will 
recei\e  tenders  until  noon,  June  30,  for 
underground  conduits,  etc.,  costing  $225.- 
011(1,  for  the  Municipal  Council. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

William  il.  Yates,  24  Leeming  St..  has 
.!.ieneral  contract  for  $:!0,()00  sub-station 
for  ihe  Hell  1>!eplionc  Company,  head 
ollice  Montreal. 


Miscellaneous 

Dorchester,  Ont. 

Trustees  plan  purchase  of  lire  appar- 
atus. Committee,  Colin  Campliell  and 
'I'liomas  Mc  I'  arlane. 

Edmonton,  Alta. 

Tenders  addressed  to  the  Cit)-  Com- 
missioners, :!l)1  Civic  Block,  recei\'e(l  un- 
til noon.  June  15,  for  supply  o-f  about 
t:J,oi)0  feel  of  (l-inch  cast  iron,  hub  and 
spigot  lo  standard  specilications  of  Am- 
erican Waterworks  .Association.  Engi- 
neer, .\.  lladdow. 

Ellice  Township,  Ont. 

Robert  ll.anna  contemplates  erection  of 
slock'  barn. 

Hamilton.  Ont. 

W.  A.  Edwards,  7  Hughson  St.,  is  pre- 
paring plans  for  a  heating  plant  for  the 
Royal  Templars. 

London,  Ont. 

Tenders  will  be  called  about  June  15 
for  erection  of  greenhouses  for  the  Utili- 
ties Commissioners.  Manager,  E.  V.  Bu- 
chanan. 

Oil  Springs,  Ont. 

The  Oil  SiJrings  Tile  and  Cement  Com- 
l)any  are  in  the  market  for  cement  sup- 
plies. 

Ontario,  Province  of. 

The  L'nion  .Xalural  Gas  Company  of 
Canada,  Ltd.,  50  Market  Sq..  Chatham, 
plan  gas  lines  and  new  drilling,  and  will 
be  in  the  market  for  ])ipes. 

St.  Elie  De  Caxton,  Que. 

.\niede  S.  de  C'arufel  is  in  the  market 
for  20. 000  red  pressed  brick,  to  be  ileliv- 
cred  immediately  at  Shawcnegan  l~alls. 

Walpole  Township,  Ont. 

James  Roulston.  t  on.  11,  plans  $:!.000 
slock  barn. 

CONTRACTS  AWARDED 

Ottawa,  Ont. 

The  followin.g  cmitracts  have  been 
awarded  Ijy  llu'  ()tlaw;^  Improvement 
Commissioners,  tio  Wellington  St.,  for 
supplies:  .Sand,  R.  J.  t'ouncli,  t'aiial  Basin, 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


MIXERS 


When  it  comes  to  delivering  con- 
crete fast  and  perfect  our  Mixers 
are  famous  for  that  and  do  it  day 
m  and  day  out  without  any  trouble. 
Put  some  life  into  that  job  of  yours 
with  a 


Write  for  latest 
Catalog  and 
special  offers 

on  our 
Machinery. 


CENTRE 
OILINQ 
SYSTEM 


Heart  Shape 
Mixer 


Made  in 
Canada 


Concrete  Machinery 

Crushers,  Rolls,  Brick,  Block,  Tile  and  Sewer  Pipe  Ma- 
chines, Screens,  Pumps,  Dump  Cars,  etc. 

Full  line  Contractors'  and 
Builders'  Equipment. 

HOISTS 

it  pays  you  to  see  us  first  re  your 
Hoisting  equipment.  All  sizes  and 
styles  to  suit  any  class  of  work. 
Mounted  with  steam,  gas  or  electric 
power. 

Wettlaufer  Bros.,  Ltd.,  178  Spadina  Ave.,  Toronto,  Ont. 


James  Thomson,  President. 


J.  G.  Allan,  Vice-President. 


James  A.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO 


LIMITED 


Manufacturers  of 

Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


CAST  I 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 
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(Miawa;  ceiurni,  Hassctt  Hrotlu-rs,  I  atli- 
crmc  St.".  hanlwarf.  McOouinalls,  Ltd., 
Sussex  St. 

Sudbury,  Ont. 

I  lu-  C  liica^o  ISriilye  and  Iron  I  nm- 
I'.my,  Itriilvjfliur.ij.  have  hciutuI  i-niinai't 
i.ir  slci-l  staniliiipc  for  ilu-  Mmii 

\\\>.i\  I "otniii! 

Three  Rivers,  Que. 

All.  Itoaiulry  has  ilii-  .m'ni-ral  rontrat-l 
anil  is  in  tlic  market  for  a  unantity  oi 
linildin.L;  material  fm-  iIk-  orci-tion  ol'  a 
Sn.tHMi  ci>nirftf  rttainini-  wall  lor  ilii 
t'ii.t;ini'i-rin.i;  ilfp.trlincni.  l'il>  i  cuiiuil. 

Toronto,  Ont. 

Wiivhail  \-  .Son,  Jr..  1.->(>  Si.  lliKiis 
\\c..  ha\i-  the  ,ni-iu'ral  i-mitracl.  and  ilu- 
Mclntiish  liraiiitc  Company,  Ltd.,  I  1  r.i 
VonKi'  St.,  liavc  the  granite  coiuraci  lor 
the  $-'."i».OllO  mausoleum  lor  the  Toronto 
I'.nryini;  (Irounds  trustees. 

Ottawa,  Oiu. 

.\.  J.  liarvock,  l',U\  Lewis  St..  lias  gen- 
eral contract  for  $.").0()()  hrick  coal  cellar 
lor  the  (."ounty  C'arleion  I'roiestani  llos- 
pital.  Uideau  .St. 

Winnipeg,  Man. 

I  he  .Northern  Klectric  t  tinipaiiN  ,  Llil., 
."I'.ty  Henry  .\ve..  and  the  Canada  Wire 
anil  Caiiie  Company,  harniers"  .Advocate 
I'liiilding.  have  heen  awarded  contracts 
tor  the  supply  of  copper  wire  to  the  t'ity 
•  I  "imcii. 

Dominion  Tile  Construction  C'onipan>-, 
care  engineer.  W.  I'.  I'rereton,  '.I2:i  James 
.\ve.,  have  general  contract  for  $H.n()() 
chinmey  for  the  engineering  departnuiit. 
City  Council. 


Incorporated  Companies 

Haileybury,  Ont. 

I  lu-  Ciiite.l  Kirklaiul  Cold  Mines,  Ltd., 
capital  .$2.0()(),()()().  lo  carry  on  -encral 
mining  oi)erations. 

Kingston,  Ont. 

I  lu-  t  alai'aipii  (lidl  and  (  (Uinlry  Clnh, 
Ltd..  capil.il  $.",(i.iHio,  III  iii.imlain  golf 
dull.  i-lc. 

London,  Ont. 

riic  kcpnldii-  .StaiupiuL;  and  l'".naui(d- 
uil;  (  iiiiipany,  rapil.il  $I1I,(IIHI,  In  deal  in 
anil  M  1.1  n  II I  ar  I  III  r  ^lainpcd  .iiid  cikiiikI 
gO(  hK. 

Preston,  Out. 

Tlic  I'rrslnn  Lawn  r.iiwliiiu  (  liil),  l.ld  , 
capital  .■(;:.'(). DUO.  In  piiividc  allih'lic  lifM, 
clnl)  lidiisi.',  etc. 

Richmond  Hill,  Ont. 

The  kicliiuoud  llill  l'"aru)ers'  .\ssni-ia- 
lion,  Ltd.,  capital  :i;4(),()U0,  in  carry  mi 
general  prndncl  and  dairy  liusincss. 

Toronto,  Ont. 

rile  ()iitai'in  Tiiuhci"  and  Uaiudiiiig 
i  niiipany,  Ltd.,  capital  $IO,()()U,  tn  di- 
\  (dnp  ])roperly  in  I'elerlinrn  County. 

i  lie  Wye  Lumber  Conipan_\',  Ltd..  In 
de\'elop  timber  limits.  Secrrlaiy,  |iise|ih 
.\l  uri>liy,      I  Dominion  J'ank  ISuilding. 

The  I'oiiliac  Mf)lybdenite  Coin'pauy, 
Ltd.,  caiiital  .$.-.()(), ()()()  to  engage  in  geu- 
i.'ral  iiiiiiiiig  oiieratioiis. 

The  Reade  Construction  Conipauv, 
Ltd.,  cai)ital  .t;5(),()()().  Solicitor,  II.  \\  . 
Slia])Iey,  care  of  Mulock.  Milliken,  Clark 
&  Keclman,  Dominion  Rank  I 'iiiildiiig. 

The  Cascade  Lead  and  Silver  Mines, 
Ltd.,  capital  $L<">"."iiti  lo  engage  in  gen- 
eral mining  operations. 


The  DiHuinion  Molybdenites,  Ltd., 
capital  $1  ,()()(),0()(),  lo  engage  in  general 
mining  operations. 


Three-Fourths  of  Second  Simplon 
Tunnel  Completed 

Tn  spite  of  conslaiit  labor  difficulties 
during  the  past  two  years  the  second 
.Simplon  tunnel  has  progressed  to  over 
TT)  per  cent,  completion.  The  report  for 
January,  I!)  1 7,  shows  that -of  the  total 
lengtli  ol  I'.i.s^.")  111.  there  has  been  driven 
iri,.')'.)7  lu.  of  top  heading  (the  bottom 
beading  was  driven  as  pioneer  heading  at 
the  lime  llie  lirsi  tunnel, was  built),  and 
only  l-to  111.  K-.ss  of  full  excavation  was 
made. 

Tile  masonry  lining  lias  been  completed 
nil  ;i  lengtli  ol  l."),()."),S  m.,  or  7Q  per  cent, 
of  the  final  lenglh;  of  this  about  8,000 
m.  is  in  tlie  south  end  and  7,000  m.  .in 
llie  iinrtli  end.  The  working  force  is 
now  sliglitly  under  one  thousand. 


For  Superior  Service 
MAIN  2609 

BONDS 

of  every  dascription 

INSURANCE 

Plate  Glass  and  Burglary 
THE 

Canadian  Surety  Co. 

26  Wellinnton  St.,  Eact 
TORONTO  ONT. 


Ormsby  Rolling  Steel  Doors 


For 

Elevator  Openings  -  Freight  Sheds 
Shipping  Doors 

It  i.s  the  solution  wliere  space  is  limited,  wliere  Fire 
])rotectiim  is  needed,  where  stunhness  is  wanted.  It 
will  operate  easily  and  (piickly.  il  will  last  indefin- 
itely— used  on  l^le\ators,  I'Veight  ."^heds,  h'actories, 
and  W'arelionses. 

F.ndorsed  and  recommended  bv  leadini^-  F.ngineer.s, 
.'Vrcliitects,  and  Contracl ors. 

Let  us  send  you  Blue  Prints  and  particulars, 
they  will  interest  you. 

A.  B.  ORMSBY  CO.,  LTD.,  TORONTO 


PRRSTON 


—  Associated  with  — 
METAL  SHINGLE  &  SIDING  CO..  LIMITED 

MONTREAL       WINNIPEG       S'ASKATOON       and  CALGARY 


A.  T.  Chambers 

VANCOUVER 


F.  A.  Gillis  Co.,  Ltd. 

HALIFAX,  N.S, 


,'finu-  i:;,  1 1)17 
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57  years  making 
Good  Sewer  Pipe 


Older  than  the  Dominion 
of  Canada 

Established  1860 

W'c  arr  well  kiKiwn  hy  nearly  cvcr\-  engineer  in  C  anada,  liaxin^ 
•>n])])lie(l  (inr  |)ipc  mi  many  scvvai;c'  and  drainaLjc'  jtibs,  under  llieir 
direction.  W  e  still  enjoy  the  pat r<  ina,L;e  and  i^ood-w  ill  of  these  men. 
This  eiiuld  only  he  possihU^  hy  sii])pl_\  ini;  a  liii^h-L^rade  produc^t  and  h\' 
.L;i\in!^  carelul  attention  to  their  enipiiries  and  h\  handling  anv  orders 
l)laeed  in  a  satisfactory  manner.  Wf  claim  to  do  this,  ;ind.  in  addition, 
we  emphasize  the  fact  th;it 

Vitrified  Salt  Glazed  Sewer  Pipe 

is  absolutely  the  only  iiermancnt  material  for  sewers,  storm  water  or 
culvert  work.  It  is  I)y  far  the  cheapest  to  !a)'.  ft  never  has  to  be 
re])laced. 

Won't  vou  allow  us  to  demonstrate  our  claims? 


The  Hamilton  &  Toronto  Sewer  Pipe  Co.,  Ltd. 

HAMILTON  and  TORONTO 


Blair  Concrete  Pipe 


We  use  only  the  finest 
.g^rade  materials  in  all  our 
work.  Clean,  sharp  sand 
and  hi.^h-grade  cement. 
Gravel  sorted  and  crushed 
in  our  own  plant.  After 
thorough  mixing-,  the  con- 
crete is  power  tamped,  to" 
ensure  great  density.  Pipe 
is  then  allowed  to  set  for 
72  hours  in  vaporizing 
chambers,  with  automatic 
sprinklers,  giving  the  pipe 
great  hardness.  We  make 
large  sizes  of  pipe  in  our 
iwrtable  plant  at  the  place 
where  they  will  be  used. 
We  also  have  a  special 
feature  in  our  continuous 
reinforced  concrete  pipe. 

Write  to-day  for  fiu'ther 
details  and  prices. 


B.  Blair  Company,  Limited 


WOODSTOCK 


ONTARIO 


SU 
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Officp  Sppcialty 
I'ili  s  uri-  Si't  tional 
in  C'oiislnu'tioii, 
:mil  made  in 
Wood  and  Steel 


O  ffice^^^^Specialty 

Filing  Systems 
Simplify  Office  Work 

'  I  'HE  simplifying  of  office  routine,  so  that  the 
time  and  effiDrt  of  each  employee  is  not 
wasted  by  unnecessary  work,  is  the  aim  of 

every  progressive  business  establishment. 

Record  Keeping  and  Filing  which  constitute 
the  greatest  part  of  office  work  must  be  on  an 
Efficient  basis.  You  and  your  employees  will  save 
an  abundance  of  effiDrt  by  having  convenient  Office 
Specialty  Files  to  hold  all  the  Company  records. 

There's  an  Office  Specialty  File  for  every 
kind  of  record  and  an  Office  Specialty  System  to 

keep  them  in 
proper  classified 
order  so  that  they 
can  be  filed  and 
found  with  ease. 


The  Office  Specialty  Record  Safe  gives 
exceptional  protection  to  record  files  whirh 
cannot  be  placed  in  the  vault 


Ask  for  the 
Office  Specialty 
Catalogue  of  Fil- 
ing Devices. 
Free  on  request. 


'Office  SPECiALTYMFo.fb.  office  specialty 

""""  Mf&Oi 

home  office  and 
factories : 


NEWMARKET,    -  CAN 

S  Filing  Equipment  Stores : 


TORONTO. 
OTTAWA, 
WIXXIPEG, 
EDMOXTON,  . 

VANCOITVKR 


MONTREAL. 
HALIFAX, 
RET.INA, 


NEWMARKET,  CAN.  | 
'  or  nearest  Branch) 

Please  send,  without  obligation,  M 

particulars  on    Office    Specialty  M 

Filing  Equipment :  p 

Wood  □     Steel  □     Direct  | 

Name    System    of    Corre-  i 

spondence  Filing  □    Efficiency  i 

/   Desks  □     Record  Safe  □     16  | 

Time  Saving  "Office  Specialties"D  S 

Name   i 


3  827 

39lllllllliilliil<M:" 


Address   = 

nnnniiniiimmMiiiiwmiiifln^^^^^^^ 


Centuries-Old  Skeletons 

p>  I'^.FORR  recorded  liistorv  these  g'iant 
crcatui-cs  roamed  the  earth  ;  caug-ht  in 
mighty  hmd-sHdes,  tlieir  l)odie.s  rotted 
awav,  hut  tlieir  skeletons,  protected  bv 
the  em  eloiMn^^"  soil,  ha\'e  remained  perfect 
e\  cn  unto  to-day. 

But  how  about  the  steel  skeleton 
of  your  building  ? 

Nature  cannot  protect  that,  and  rust  and 
corrosion  will  .L;radually  eat  it  away. 
Why  not  ])rotect  it  yourself  by  coaling  all 
structural  steel  with 


TOCKOLITH  "  ^ 


fir 


THE  PATENTED  CEMENT  PAINT 


DAMP-RESISTING  PAINT 


These  famous  products — the  first  a  primer,  the 
second  a  fniishing  coat — make  steel  immune  to 
rust  and  corrosion  from  acids,  alkalis,  and 
chemical  fumes.  They  effectively  insulate  iron 
and  steel,  tlnis  preventing  damage  from  elec- 
trolysis. 

llsed  successfully  in  all  climates  from  Alaska 
lo  tlie  tropics,  and  on  the  hig.gest  jobs  every- 
wiierc. 

Write  for  descriptive  literature,  Dept,  51 

Manufactured  in  Canada  by 

R.I.W.  DAMP.RESISTING  PAINT  CO. 
TOCH  BROTHERS 

Gerrard  St.  and  Carlaw  Ave.,  Toronto,  Ont. 

Agents  in  —  Vancouver,  Winnipeg,  Edmonton,  Calgary, 
Montreal,  Toronto,  Quebec,  St.  Johns 


STEEL  NEED  NOT  RUST! 
WOOD  NEED  NOT  ROT! 
NOR  CONCRETE  DUST! 


R-EG.U.S.PAr.  OFF. 
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Made  in  Canada 


Long  service  at  low 


ly/J  ,\N'\'  buildin^^s  Iia\  e 
just  "rodfs."'  The 
contractor  >ay.s,  "I'll  l)uild 
V(ni  a  pitch-and-l'elt  roof," 
and  he  does  so. 

It  niav  l)c  a  good  roof  or 
it  mav  he  a  poor  (me,  \  cl 
a  pitch-and-felt  r(  u  il"  i--  t  !ic 
hest  and  most  economical 
roof  for  any  Ijnildini;, 
provided  it  is  built  right. 

Tlierc  is  one  snre  way  to 
elimiiiatc  all  t;-uess-work 
and  chance  —  incorporate 
The  Jlarrett  Sprriiuation 
in  fnll  in  Vdur  hmldin.i; 
plans  and  empl(jy  a  re- 
sponsible rooting-  contrac- 
t(_)r  to  do  the  work. 


he  resnlt  will  be  a  roof 
which  will  gi\'e  satisfac- 
tory service  for  twenty 
\ears  and  n])wards.  Tlic 
nnit  cost  (tiie  cost  per 
square  foot .  per  year  of 
ser\  ice)  of  a  IJarrett  Spe- 
cilication  Roof  is  lower 
than  that  of  any  other  per- 
manent roofing'. 

No  other  roof  covering 
known  can  even  approxi- 
mate this  figure. 

Remember  that  a  Barrett 
.Specification  Roof  is  not 
a  ready-made  roofing.  It 
is  constructed  on  the 
building,  and  is  recog- 
nized as  standard  by  tech- 
nical men  generally. 

These  roofs  take  the  l)ase 
rate  of  fire  insurance. 


Our  20-Year 
Guaranty  Bond 

We  arc  now  |ire|ian,-(l 
In  ,L;i\  e.  without  charge, 
a  I  wenl}'  -  year  surety 
t!oiul  Guaranty  on  e\- 
ery  Liarrett  Specifica- 
tion Ivoof  of  lifty 
squares  and  ox  t'r  in  all 
tovvns  of  2."), 000  ])oi)ula- 
tion  and  more,  and  in 
smaller  places  where 
our  Inspection  Service 
is  available. 
(  )ur  only  re(|uireinents 
are  that  the  roofing 
eontraetor  shall  he  ap- 
pi'()\ed  hy  us,  and  tiiat 
']"Ih-  I'.arreft  .Specifica- 
tion, dated  May  I,  I'.MfS. 
shall  be  strictly  fol- 
lowed. 

Write  to  our  nearest 
oftice  if  you  wish  any 
further  information  re- 
garding' this  (hiaranty. 


I 


ISanctt  Siiecilication 

Koofs  on  the 
Armstrong-Whitwortli 

Company's 
New  Tool  Steel  Plant. 

Longueuil.  Quebec. 
Kiisiuccr  ,1.  r.uUo, 

.Montrral,   CMii  lice. 


(  ;.  M    <  apt-  &  Co., 
I.iiiiiimI,  Moulreal. 
Iclin  I  iiiiiilall  &  Co., 

Wt^lliniuiil,  One. 

Unril'cv,     MOal  Sliiiigle  & 
SilliiiK  (  'J,,  l.iniited, 
'  .VloiUrcal. 
Doiifilas  Bros.,  Montreal. 


A  copy  of  The  Barrett  20-Year  Specification,  with  roofing  diagrams, 
free  on   request.     Address  our  nearest  office. 


THE      PATBKSON      MANUI/A(  T'lTlMNi.}    OO.VIIMNV,  LIMITED 

MONTKKAI.  TORONTO  WIN.MF'EC  VANCOrVEB 

TlIK    CAHlUTl'lC-PATKRbON    M  ANUFACTUH I  N<i   CO..  LI.MITKl) 

ST.  .JOHN,   N.H.  HALIFAX,  N.S.  fSVDXKV,  N'.S. 
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Or 


One  Man 
Standing 

cm  -in  tlic  same  time — 
surface  as  much  concrete 
as  tive  men  on  their  knees, 
and  do  it  better,  if  lie  uses 

ABRAM 
Long  Handled  Tools 

lliindrcits  of  t'liiisluMs  who  use  Aliraiii  Tools  will  piovc  this  to 
you.     The  secret  is  tlic  Abram  Double  Action  Device. 

Write  to<lay  for  our  catalOR  <lcscribing  this  exclusive  feature  and 
, ..v  •  ■' t'  r    \l".iin  complete  line. 

ABRAM  CEMENT  TOOL  COMPANY 

WINDSOR,  ONT. 


46-48  Ouelette  Avenue 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto   Montreal  Limited        Winnipeg  Calgary 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  tize  or  quantity. 

Our  service  is  unexcelled  and  our  price*  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market 
Office    M  4515   M  4516      Resldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


WOODEN  PIPE 


Wire  wound  wood  stave  pipe,  2  in.  to  24  in.  diameter.  Con- 
tinuous  wood   stave  pipe,   any   diameter  required. 

CANADIAN  PIPE  CO.,  LIMITED 


Eslabliihed  1904 

Equipped    with  the 
machine  driven  by  a 
Guaranteed. 


New  Factory  Erected  1910 

most  up-to-date  machinery.  Every 
separate  electric  motor.  Satisfaction 


Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 


Durability 
—  Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
5^  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisco 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 

1551  Granville  Street    -    Vancouver,  B.C. 
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CANADIAN   DES  MOINES 
STEEL  CO.,  Limited 

CHATHAM,  ONT. 

Manufacturers  and  Erectors 

Elevated  Tanks  Office  Buildings 

Standpipes  Mill  Buildings 

Smokestacks  Bridges 
Barges  Wireless  Towers 

Channels,  Angles,  Beams  and  Bars 
for  immediate  delivery 

Sales  Offices  and  Plant 

Chatham,  Ont.  275  Inshes  Ave. 

Associated  witli 
I'lTTSBURGH-DES  MOINES  STEEL  CO. 
Pittsburgh.  Pa.  New  York  City 

iM'i  Curry  RIdg.  42  Church  St. 

DES  MOINES  BRIDGE  AND  IRO.V  CO. 
Des  Moines,  Iowa,  9H.S  Tuttle  Street 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the   "Keith''   Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        ^^te  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  259-261  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  CLANCEY  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton,  Alta. 
Mewrs.  ROBERT  HAMILTON  &  CO.,  LTD.,  Bank  of  Ottawa 
Bldg.,  Vancouver,  B.  C. 


Concrete  Bonding 
Locker*  for  Clothes 
Iron  Stairway* 

Enquiries  lolidted. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


CANADIAN 
CHICAGO  BRIDGE  &  IRON  CO. 

Limited 
BRIDGEBURG.  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  mterlal. 

"Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices.— 
Bridgaburs,  Ontario.  130  Janet  Straat 

Chicago,  Illinois,  2014  Old  Colony  Bldg. 
New  York,  N.  Y.,  30  Church  Street 
Saops:— Bridsaburc,  Ont. 
Built  for  C.P.R. Montreal   Chicasro,  111.  Graanvlll*,  Pa. 


CONCRETE  MIXERS 

Four  Sizes.  From  50  yds.  to  200  yds.  capacity  per  day. 
Our  large  size  has  traction  drive. 

We  also  make  Towers  and  Tanks  for  Sprinkler  and 
other  purposes. 

Gas,  Gasoline  and  Oil  Engines,  Stationary  Mounted 
and  Traction. 

The  most  complete  line  on  the  market.  Hoists,  Com- 
bination pumping  and  water  supply  outfits  of  every 
description.    Steel  flag  poles,  etc. 


Send  for 
Catalogue 
if 

interested 


Our  50  Yard  Mixer 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Wiimipeg       Regina  Calgary 


**6alvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sol*  Maoutacturer*  uader  Caoadiaa  and  V.  S.  Lattera  PaUnt 

Toronto      -  Canada 
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Sand,  Gravel  and  Crushed  Stone 


Lime 
Cement 
Plaster 
Hair 


Fire  Clay 
Fire  Brick 
Sewer  Pipe 
Weeping  Tile 


Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

PtaODCS.  Office  North  Evenints,  North  2107 


DAKE  SWINGING 
ENGINE 

with  Automatic 
Brake  Attachment 

Always  ready  and  speeds 
.iy  tlie  work  on  any  job. 
Kngine  lias  no  dead  center — 
It  start.*,  stops  and  reverses 
instantly.  The  brake  re- 
lieves all  stress  on  the  gears 
in  coasting  and  spotting  the 
boom.  Investigate  some- 
thing tliat  will  save  money 
for  you  by  writing  for  our 
catalog. 


DAKE  ENGINE  CO.,  Grand  Haven,  Mich.,  U.S.A. 

CANADIAN  AGENTS: 
Montreal,  Muisens,  Ltd.— Toronto,  A.  R.  Williams  Machinery  Co.,  Ltd. 


How  Much  Heat  Will  Nonpareil  Brick  Save? 

Have  you  ever  figured  it  out?  Take,  for 
instance,  a  furnace  operating  at  i6oo*^  F.  With 
the  outside  air  at  70*^  F.,  the  loss  of  heat  by 
conduction  and  radiation  from  one  square  foot  of 
13^  inch  fire  brick  wall,  would  be  7554  B.T,  U. 
per  ten-hour  day. 

Xow  if  this  wall  were  insulated  with  4^ 
inches  of 

Nonpareil 
Insulating  Brick 

For  Furnaces,  Boiler  Settings,  etc., 

—  iild  be  lost  per  day — a  saving  of  .3.663 

ij.i.L'.  in  a  year  ui  ."jOO  working  days,  this  saving  would 
equal  l.ti99.6.30  B.T.U.  for  one  square  foot,  the  equivalent__ 
of  12.7  gallons  of  fuel  oil.  Multiply  this  12.7  gallons  by 
the  total  square  feet  of  radiating  surface  and  you  will  have 
the  total  saving  that  would  be  effected  by  the  use  of  Xon- 
r>areil  Insulating  Brick. 


Tate,  Jones  &  Co.,  forge  furnaces  insulated  with  Nonpareil 
insulating  Brick,  Pennsylvania  Steel  Co.,  .Steelton,  Pa. 

Nonpareil  Insulating  Brick  are  composed  principally 
of  diatomaceous  earth  (kieselguhr),  an  excellent  non- 
conductor of  heat.  The  brick  are  light  in  weight,  lyi 
pounds  each,  strong  in  structure,  and  can  be  built  in  as 
an  integral  part  of  the  equipment  it  is  desired  to  insulate. 
Their  cost  is  moderate,  and  under  ordinary  conditions  tliej^ 
will  save  enough  fuel  to  pay  for  themselves  in  less  than 
a  vear. 


Literature  and  Sample  Brick  on  Request,  Free  of  Charge 

Armstrong  Cork  &  Insulation  Co.,  Ltd.,  sos  mcgui  Building,  Montreal,  Que. 

.Also  Tnanufacturers  of  Nonpareil  High  Pressure  Covering  for  steam  lines  and  Nonpareil  Cork  Covering  for  drinking  water  systems. 


Canada  Iron  Foundries,  Limited 


CAST  IRIJN  PIPE 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc..  Castings 
of  all  kinds.  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks 


June  13,  1917 


THE  CONTRACT  RECORD 


55 


"^CONGRATULATE  ME,  fellows,"  said  Jim  Larkin,  the  plasterer,  as  he 
joined  a  group  of  his  friends  at  the  Builders'  Exchange.     "I  have 
iust  put  one  over  Thompson,  the  Architect." 
"That's  important,  if  true,"  replied  a  friend.    "But  you'll  have  to  show 

us  Missourians." 

"It  was  this  way,"  Jim  explained.  "On  the  school  house  job,  Thomp- 
son wanted  to  use  metal  lath,  but  it's  a  cheap  job  so  he  told  me  I  could 
use  a  cheap  lath.  So  I  saw  my  chance  to  play  to  the  galleries.  'Not  me,' 
I  told  him,  'I'll  never  use  cheap  lath  on  your  job,  Mr.  Thompson.  I'm  going 
to  use  Herringbone  copper  alloy  lath.'  Say,  it  tickled  him  clear  to  his 
toes.  I'm  solid  as  a  rock  there  now  and  I'm  going  to  get  his  next  job  on 
percentage.'' 

"Didn't  cost  you  much,  either,"  commented  his  friend. 

"Cost!"  laughed  Jim,  "I  gained!  Herringbone  costs  me  a  cent  more  per 
yard.  Its  selvage  edges  save  about  two  cents  per  yard  in  lap,  its  greater 
stiffness  saves  plaster,  and  I  don't  have  to  stitch  wire  between  the  sheets. 
All  told,  that  additional  cent  means  five  cents  more  profit." 


Metal  Shingle  &  Siding  Co., 
Manufacturers 


Clarence  W.  Noble,  General  Sales  Agent, 
117  Sun  Life  Building,  Toronto 


ROCK  CRUSHING  OUTFITS 


FOR  ROAD  BUILDING 


Shipments  from 
Stock 

Jenckes  Rock  Crushing 
Outfits  are  reliable  all  the 
time.  They  will  stay  on  job 
when  you  most  need  them. 
Crushers  are  constructed 
specially  according  to  our 
time  tested  approved  de- 
sign. We  can  make  ship- 
ments from  stock  on  hand, 
subject  to  previous  sale. 
We  can  also  furnish  from 
stock,  Portable  Boiler  and 
and  Engine  to  operate  our 
Crusher  Outfits, 


The  Jenckes  Machine  Co.,  Ltd. 

Sherbrooke    Montreal    Cobalt    So.  Porcupine    St.  Catharines   Toronto    Vancouver  Nelson 


\ 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

l  EMF.Nr.  I.IME,  ANH  IIKUK 
Cement  -dcUvcrea  in  5  l-arrcl  lots,  $'J.40  pei  1>1)1. ; 
with  hags.  $2.S0;  car  lots.  $1.sr>  on  the  track, 
with  pkss.,  $2.25. 
Lime  -grry  80c,  wliite  GOc  lofi  lbs.,  delivered 
in  not  less  than  1500  lb.  lots.  At  the  ware- 
house, grey  45c.  white  55c. 

Brick  — No.  1  dry  pressed  red  brick,  ?'J0;  hulT, 
fH\  fob.  the  job;  No.  2.  51S;  common  red 
stock  brick.  $16;  grey.  $15;  wire-cut  brick 
for  foundation  work.  $12.50  on  the  cars,  de- 
livered $14;  "Tapestry"  brick,  imported.  $25 
to  $35:  local  Rug,  $20;  sand-lime  brick,  $10.00 
f.o.b.  car  at  King  Edward  Siding;  $8.50  f.o.b. 
car  or  wagon  at  plant.  Paving  brick,  local 
manufacturers  not  quoting  prices  at  present, 
imported  paving  squares,  delivered  at  jol) 
in  Toronto,  best  quality  $70,  second  quality 
$65.  third  quality  $60.  Sun-Tcx  face  brick, 
$23  per  M.;  Dcnison  interlocking  hollow  tile, 
$70  per  M.    Lots  over  100,000,  $65. 

CRUSHED  STONE,  SAND.  AND  GRAVEL 
Toronto  prices,  F.  O.  B.  Car: 

Crushed  stone— 2  in.,  $1.40;  1  in.,  $1.55;  H  in., 
$1.55;  rubble  stone,  in  car  lots,  $1.25  per  ton. 
f.o.b.  car. 

Sand — lor  cement  or  brick  work,  S5c  per  ton. 
f.o.b.  Toronto. 

Gravel — Pit  run,  00  cents  per  ton  f.o.b.  Toronto; 
screened,  $1.20  per  ton  f.o.b.  Toronto. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices,  delivered. 

Hemlock— 2  x  4  in.  to  2  x  12  in..  12  and  14  ft., 
$29;  10  and  16  ft..  $31;  18  ft.,  $32;  No.  1 
hemlock  decking,  1x4  in.,  $27;  1x5  in.. 
$30;  1x6  in..  $32;  Xo.  2  hemlock  decking. 
$5  less  than  No.  1. 

Pine — 1  in.  x  4  in.  and  5  in..  $30;  1  in.  x  6  in.  to 
8  in..  $32;  1  in.  x  10  in..  $35;  1  in.  x  12  in., 
$:J6;  2  in  X  4  in.  to  2  in.  x  12  in.,  and  10  ft. 
to  16  ft.  long.  Norway  pine.  $35  to  $42;  %  x 
6  to  10  in.  pine  shelving.  $45  to  $48 ;  %  x  12 
in.  pine  shelving.  $50;  No.  1  pine  flooring, 
$42;  No.  1  spruce  flooring,  $35;  No.  1  pine 
V  or  beaded  sheeting,  $47;  No.  2  ditto,  $42; 
pine  trim,  4  in.  casing,  $2  per  100  ft. ;  5  in. 
ditto,  $2.50;  8  in.  pine  base,  $3.25;  4  in.  pine 
window  stool,  $2.75. 

Shingles— XXX  B.  C.  shingles.  $4,25;  N.  B.  ex 
tras.  $4.25;  N.  B.  clears,  $4;  No.  1  pine  lath, 
$6.50;  No.  2  pine  lath.  $6;  No.  1  spruce  lath, 
$5.50. 

Dimension  timber  (B.  C.  fir)— 10  x  14,  12  x  12. 
12  x  14.  14  X  14,  14  X  16.  $45;  10  x  16.  12  x 
16.  16  X  16,  14  X  18,  IS  X  18,  20  x  20.  $46; 
12  X  18.  18  X  20.  $50 ;  10  x  18,  12  x  20,  14  x 
20.  16  X  20.  $51.  These  prices  apply  to  32  ft. 
lengths;  32  to  35  ft..  $1  to  $2  per  thousand 
extra;  36  to  40  ft..  $2  to  $3  per  thousand 
extra. 

STEEL  AND  IRON 
Steel  and  Iron  Bars — $.j.W  to  .*7.W  base;  twist- 
ed and  deformed,  $5.35. 
Shapes — Over  35  lbs.  per  yard,  $6.50  per  100  lbs. ; 

under  35  lbs.  per  yard,  $5..50  per  100  lbs. 
Plates — 12  ins.  and  under,  $7.00  per  100  lbs. ;  over 
12  ins.  and  under  36  ins.,  $7.20  per  100  lbs. ; 

ins.  and  over,  $8.50  per  100  lbs.  Tank 
and  boiler  plates— 54  in.  and  over  and  un- 
der 36  ins..  $10.W;  36  ins.  and  over.  $6.70. 
Hauge  plates— Nos.  10,  12,  14,  $!>.15  to  $!)..35 
f.i-T  \(i(t  lbs.  Black  American  Bessemer  Plates 
-2.S  gauge.  $!>.•:«•  per  Iff!  lbs. 
Plats — 7  ins.  wide  and  under,  $6  per  I'xi  11)!^. 


Extras  -1/lOc  per  lb.  extra  for  cutting  to  length, 
for  plate  less  than  %  in.  thick,  for  angles 
less  than  5  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  18,  20,  and  24  in. 
beams;  1/lOc  to  'Ac  per  lb.  extra  for  all 
Bethlehem  sections. 

Galvanized   iron    2S  gause,  .flO.OO. 

Cast-iron    pipe — Standard    prices,    carload  lotfi, 
f.o.b.  Toronto:  4-in.  .$6S  to  .$69  per  net  ton; 
(i-in.  and  up  .$65  to  .$6G,  with  $1  extra  for 
gas  pipe.    Less  than  car  lots,  $2  extra. 
SEWER  PIPE 

Sewer  pipe — Toronto  prices  (wholesale),  with  dis- 
counts as  below,  f.o.b.  factory — 4  in,,  30c  pei 
ft.;  6  in,,  45c;  8  in,,  70c;  0  in,,  90c;  10  in,, 
$1,05;  12  in,.  $1.35;  15  in.,  $1.80;  18  In., 
$2-50;  20  in,,  $3;  22  in,,  $4;  24  in,,  $4,50, 
Discounts — 4  in.  to  12  in.,  70  per  cent.;  15 
in.  to  18  in.,  67  per  cent. ;  20  in.  to  24  in.,  67 
per  cent 

Tile  wall  coping — S  or  9  in.  wall,  50c  per  ft.  ;  12 
in.  or  13  in.  wall,  75c  per  ft;  18  in.  wall, 
$1.50  per  ft. ;  carried  in  6,  12,  18,  and  24  in. 
lengths.    Discount  70  per  cent. 

PAINTS  AND  OILS 

White  lead— ground  in  oil,  $15.30  per  100  llis. 
Boiled  linseed  oil—in  hbls,,  $1,53  per  gal.  of  9  lbs. 
Raw  linseed  oil— in  bbls.,  $1.50  per  gal.;  red  lead, 
(hy,  $15  per  100  lbs,  ;  putty  in  bulk,  ,$4.75  per 
100  lbs,;  in  100-Ib.  drums,  $5,.35;  putty  in 
2.'j-lb.  tins,  $,5.50  per  100  lbs.;  steel  sash 
putty  in  25-lb.  tins,  $5.75  per  100  lbs. ;  tur- 
pentine, in  bbls.,  78c  per  Imp.  gal.,  based 
on  southern  gauge. 

MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.80    steam    car    load    lots,  including 

sacks,  less  5  per  cent,  for  cash. 
Lime   -Ilydrated,  $1S  per  ton;  lump,  .$10. 
Brick — No,  1  pressed,  $18;  No.  2  pressed,  $15; 

Manganese  rustic,  $20;  buff  rustic,  $20;  red 

rustic.  No.  1,  $15;  red  rustic.  No.  2,  $13; 

buff  (smooth),  $21;  buflP  (rough),  $20;  plastic 

$12.25 

Concrete  Brick— grey  $22,  red  $22,  bufi  $23,  white 

$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 

Works,  Masiouclie,  P.O. 

CONCRETE  SEWER  PIPE 
Straight   pipes    (per   foot)  ;   not   reinforced,  8-in. 

26c.;  9-in.  30c.  10-in.  34c;  12-in.  40c;  15-in. 

60c;  18-in.  74c.     Reinforced,  18-in.'  90c;  21- 

in.  $1;  24  in.  $1.20;  30-in,  $1,60;  36  in.  $2.40; 

42-in.  $3;  48-in.  $4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 
Crushed  Stone— 2  in.,  $1.40;  )4-in.  $1.65;  H-'"-, 

$1.75  per  ton,  delivered. 
Sand — $1.10  per  ton,  car  load,  on  cars. 
Gravel — $1,20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles — '.i  in.  x  3  in.  ami  up,  $5,00,  1  in, 
X  1  in,  x  H  in.,  26c  extra;  ^  in.  x  ^  in. 
X   }i   in.   60c   extra.     Boiler  plates — %  in. 

lliick  and  tiiiL-ker,  $9.00.  Circular  plates  - 
Flange  quality,  36  in.  dimension  and  over, 
$9..'}0;  under  36  in.  diameter,  $9.65.  Beams 
and  channels — Under  35  lbs.,  per  yd.,  $5.75; 
'',5  lbs.  per  yd.  and  over,  $5,50;  f.o,b,  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$8;  28  gauge,  $7.25  per  loO  sq.  feet,  sulijcct 
to  change  without  notice.  Copper  bearing 
sheets — Keystone  black.  2x  U.  .S.  gauge,  $5.55 
per  100  lbs.  nominal. 

SEWER  PIPE 
Straight  pipe  (per  foot) — 4  in  ,  ,30c;  6  in.,  45c;  8 
in.  70c;  9  in..S5c  \  10  in.,  $1.0.';;  12  $1.:r); 
15  in..  $1,.80;  18  in..  $2,.Vi:  20  in..  $;{ ;  22  m.. 
$4;  24  in,.  $4.50;  27  in,,  .$6,50;  .30  in.,  $7.20. 
Channel  pipe  (4  in,  to  ?.0  in,)  24c,  36c,  66c, 


72c,  84c,  $1.08,  $1.44,  $2.00,  $2.40,  $3.20, 
$3.60,  $5.20,  $5.75.  One-eighth  bends  (4 
in.  to  30  in.),  $1.20,  $1.80,  $2.80,  $3.60, 
$4,20,  $5,40,  $7,20,  $10,  $12,  $16,  $18,  $26, 
.$28;  1/4,  $1,20,  $1,80,  .$3,15,  $4.05,  $4.75, 
$0.10,  $14.40,  $20,  $24,  $32,  $36,  $52,  $57.00. 
Double  collar,  90c,  $1,35,  $2,10,  $2.55,  $3,15, 
.$4,05,  $5,40;  slant  1  foot  long  side  (4  in.  to 
15  in.),  90c,  $1..35,  $2.10.  $2.55,  $3.15,  .$4.05, 
$5.40,  Single  branch  (6  in.  to  9  in.),  3  ft., 
.$2,25,  $3,50,  $4.25;  2  and  2'A  ft.  (4  in.  to  30 
in.),  $1.35,  $1.80,  .$3.15,  .$.3,85,  $4,75,  $6.10, 
$8,10,  $11,25,  $13,50,  $18,  $20,25,  $32.50,  $30. 
-Single  squares  (4  in.  to  30  in.)  ditto.  Double 
branch  and  double  square  and  Y  pipe  (4  in.  to 
30  in.),  $1.80,  $2.70,  $4.90,  .$6.30,  .$7. ,35.  $10.80. 
$14.40,  $20,  $24,  $32,  $36,  $45.50,  $50,40. 
Syphon,  cesspool,  and  buchan  trap  (4  in.  to 
15  in.),  $3,  $4,  $7,  $9,  $10.50,  $18.  Double 
syphon,  running  trap,  and  hand  liole  trap  (4 
in.  to  12  in.),  $3,  $4,  $7,  $9,  $10.50,  $18. 
These  prices  are  subject  to  a  discount  of  50 
per  cent,  for  less  than  car  load  lots  delivered, 
and  a  discount  of  from  61  to  66  per  cent,  for 
car  load  lots  f.o.b,  Montreal. 

SUNDRIES 

Hard  wall  plaster — $14  per  ton.  Plaster  of  Pans 
$2,80  per  bbl..  both  less  5  per  cent,  for  casii. 
Kupc  llest  Manilla,  ■iii'Ac  basis  per  pound; 
I'.ritisli  Manilla,  33^c  basis;  sisal  rope,  24>^c 
basis;  lath  yarn,  24'Ac.  Boiled  linseed  oil — in 
barrels,  $1.42^i  per  gal.  of  9  lbs.  Raw  linseed 
oil   -in   liarrcls.  $1.40  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 

load  lots,  $2.20.    Bags  10  cents  extra. 
Lime — Grey,  34  cents  per  bushel ;  white,  32  cents. 

Kelly  Island  lime  $2.10  per  200  lbs. 
Brick — No.   1  dry  pressed,   red  and   buff,  $35; 
common  red  stock,  $26;  common  grey  stock, 
$12;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
?4-in.,  $2.76;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite — VA  and  2-in.,  $2.65;  J^-in.  and 
1-in.,  $2.90;   ^-in.  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $66;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $46;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $56;  No.  3,  $46;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4.  $32;  No.  6,  $24 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12.  $38;  10  x  14.  14  x  14.  14  x  16. 
6  X  10,  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  16, 
16  x  16,  14  X  18,  16  X  18,  18  x  18,  20  x  20, 
$40;  6  X  14,  8  x  14,  12  x  18,  18  x  20,  $42;  6 
X  16,  6  X  18,  6  X  20,  8  X  16,  8  X  18,  8  x  20, 
10  X  18,  10  X  20,  12  x  20,  14  x  20,  16  x  20, 
$43. 

(Continued  on  page  58) 
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RAILS  BILLETS 

Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


War«h*us«  Stocks  t 

SYDNEY.  N.  S. 
MONTREAL.  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM,  ONT. 


Sale*  Of fica*  : 

SYDNEY.  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St..  E. 


Mills  and  Genaral 
Offices : 

SYDNEY.  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Compare  These  Advantages  with  any 
other  method  of  Ash  Removal — 

Pertinent  reasons  why  this  hoist  is  being 
repeatedly  specified  by  leading  architects 


•with  Auiotmiiic  Gear  Shifting  Brake 
Device  and  Silencer 


MADE 
IN 
CANADA 


1.  Patented  Silencer 

Hoist  is  provided  with  a  patcnlcd  silencer  so 
iliat  it  is  noiseless  in  operation. 

2.  Factor  of  Safety 

No  part  has  a  factor  of  safety  of  less  than  eight 
iiased  on  ultimate  strength  of  material  when  load 
■  )f  DOO  lbs.  is  raised. 

3.    Working  Test 
Every  hoist  is  subjected  to  a  working  test  he 
lure  shipment. 

4.    Automatic  Steady  Pin 
This  patented  device  springs  automatically  inlo 
Ijlace  to  hold  hoisting  head  rigid  over  hatch  while 
operator  turns   hoisting  handle. 

6.    Bail-Bearings  Under  Hoisting  Head 
Hoisting  head  revolves  on  ball  bearings  lo  de- 
|iosit  can  on  sidewalk  witlioiit  lifting. 


mill 

■ 

1 

6.     Brake  Lining 

Ifand  brake  is  lined  with  a  special  asbestos 
wire-woven  brake  lining. 

7.  Patented  Gear-Shifting  Device 
Gears  are  automatically  thrown  out  of  niesb 
whenever  brake  lever  is  used  lo  lower  load.  Empty 
cans  are  rapidly  lowered  because  nothing  moves 
but  the  cable  drum.  The  hoisting  handle  docs 
not  revolve  when  brake  is  used. 


Write  to  Nearest  Agent  for  Booklet  and  Prices 


GILLIS  &  GEOGHEGAN,  Sherbrooke,  Quebec 


B.  &  S.  H.  THOMPSON  CO., 
T.TT1.,   Montreal   and  Toronto, 
Agciils  for  Oucbr<'  and  Ontaiio 

'  UllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 


WM.  N.  O'NEII.  CO.,  I/ri)., 
VANCOUVER, 

.•\|.;(iils    for     r.iilisli  Colnnibia 

lllllllllllllllllllllll 


U.  C.  GRANT, 
N'KW  C.r.ASC.OW. 
111    f'>i    llii-    i\T;niliinc  i'luvli 

lllllllllllllllllllllllll 


W.  T.  GROSE, 
AgonI  for  Manitoba.  Saskalehewan. 
All.ciki,  WiiniipcL. 

llllllllllllll 


38 


THE  CONTRACT  RECORD 


June  13,  1917 


CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(Continued  fioni  page  M>) 

Pine — 1  in.  common,  6  to  10  in.,  $10S ;  12  in., 

$110;  pine  trim  4  in.  casing,  $3.70  per  100 

ft.  S.'4'in.  ditto,  $4.40;  Sin.  pine  base,  $6; 
lO  in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  H.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  hand- 
saw n,  $7. 

STEEL  AND  IRON 

Steel  — Round  bars,  $3.:i5  per  100  lbs.;  square 
twisted,  $4  per  100  lbs.  ;  channels  and  angles, 
$4.25;  beams,  $4;  plates,  $5  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f  o  b.  Winnipeg,  $38  per  ton. 

SEWER  PIPE 
iewer  Pipe —Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3*in.,  9  cents;  4  in.,  11  cents;  5  in., 
16  cents;  6  in.,  18J4  cents;  8  in.,  30  cents; 
»  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in..  75  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— Unsanded,  $13  per  ton;  sand- 
ed, $7.5(),  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  lirand,  ?3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 
Paints  and  Oils— White  lead,  ground  in  oil,  $11.50 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  98 
cents  per  gal.;  raw  linseed  oil,  in  bbls.,  95 
cents  per  gal.;  dry  red  lead,  $10.00  per  100 
lbs.;  putty  in  bulk,  $3.25  per  bbl.;  putty  in 
25-lb.  tins,  $3.75;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per  gal.,  $3.10. 


VANCOUVER  PRICES 

CKMENT,  LIME,  AND  BRICK 
Cement — Grey  Portland,  $2.45  per  bbl  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $32  per 
ton,  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  .$9.50  per  bbl.  ; 
white  Portland  cement,  $2.45  per  bbl.  of  350 
lbs.,  sacks  10c  extra,  f.o.b,  Voncouver. 
Lime  -  ^^l..")!!  pel'  bhl.  f.o.Ii.  u  ai  clumsc  oi  dclivci  nl. 
Brick— Common  red  brick,  $11.50  to  $13.00  f.o.b. 
warehouse;  $10.50  to  $13.00  in  car  lots  f.o.b 
Vancouver;  pressed  red  brick,  $30  f.o.b.  wliarf 
Vancouver;  pressed  bufT  brick  $40  at  ware- 
house; $33  in  car  lots;  tapestry  brick,  $45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings ;  fire  brick,  $35  in  car  lots,  .$40  in  ware- 
house; fire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEL 
Sand — Brick  and  plaster  sand  $1.85  per  cu.  yd. 

f.o.b.  bunkers. 
Gravel — $2.00  per  yard  delivered. 

i.i;.\ii!I-:k  (liuri.niNG  materlxd 

Vancouver  prices,  f.o.b.  mills: 
Dimension  timber     1)(iukI:is  In-    .s  x  s.   Hi  \ 

X  I-,  m  >  It,  ii;  .  11',  rj  v  1 1,  1 1  ,x  u. 

H  ^   li;,  .^17  ;  i;  X   1(1,  i;  x   lU,  s  x   Ki,  .s  X  V2. 

Ill  X  in,  r2  x  Ki.  u;  \  n;.  .fiT.r.d;  c,  x  i4, 

■S  X  14.  12  X  l.S,  1,S  X  211,  .t;!.^;  C  x  1((.  .S  x  IG, 
10  X  IN,  12  X  20,  14  X  ]i;  X  1,S.  Ki  X  20 
IN  X  1,S,  20  X  20,  .$1S,.50, 
Fir  flooring— 1  x  .j  edge  grain,  .$28;  ]  x  4  edge 
grain,  .$:U  ;  1x4  flat  grain,  $24;  No,  1  and 
2,  1-inrli  clear  fir  rough,  .$:r! ;  Xn.  1  and  2, 
1  M  and  1  '  _.  incdi  (dear  fir  ron,i.;h,  $:;!);  Xo.  1 
and  2,  2  inch   tdt-ar   I'lr   ri.n:-^ti,  $.';."»:  hcndoek 

lath,  $1.1.5;  i.im-  t,,  ,*!'.(;.-,;   .\  x 

Ti.    C.    cedar    sliiir.;!...    fi-JA:,-    X  .X  X     S::;  l'.",  ■ 

X'xxxx.  .$;;,o<i. 


STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse : 
Steel     (lonnd  and  s(|uare  bars)  .$4.00  base;  twist- 
ed and  deformed,  .$4.00  base;  structural  sec- 
lions,  .$5,50  \v  $0, 
Galvanized  iron — 28  gauge,  $11.20  per  100  lbs. 
Corrugated  iron    2(i  gauge,  0,  7  and  S  ft.  sheets, 
$!l,lll;   ."i,  '.I  and   10  ft.   sheets,  .$9.25  per  sq. 
lllaek  siiel  sheets,  24  gauge,  ^KfS  per  100  lbs. 

Steel  angles — $5  to  $(>  per  100  lbs.,  depending  on 

si/e,     tjuanlily  and  specilications. 
Steel  channels,  beams — $5,5()  to  $(i  per  100  lljs.. 

depending  on  size,  quantity  and  speeilications. 
Steel  plates-  .$.S.OO-$10.00. 

SEWER  PIPE 
Sewer   pipe — Vancouver  prices  f.o.b.  warehouse: 

4-in.,  12'Ac.  per  ft.;  6-in.,  21c  ft.;  8-in.,  30c 

ft.;   10-in.,   40c   ft.;   12-in.,   50c   ft.;  15-in.. 

$1.05  ft.;  18-in.,  $1.25  ft;  20-in.,  $1,50  ft,; 

24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15.00  in  car  lots  f.o.b.  Van- 
couver,  bags  extra. 
Hydrated  lime — $14.00  in  car  lots. 
AIca  lime — .$16  per  ton. 

Plaster  of  Paris — Hammer  brand,  .$4.50  per  bbl. 
Finishing  Plaster — $111  jier  ton.  sacks  extra, 
Welsh  slate— $11,50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,   Manilla,   full   coil,   16g   basis ;   2nd  grade. 

14j/$c  basis;  sisal  rope,  12%c  basis. 
PAINTS  AND  OILS 
Mixed  Paint  -Per  gal.  $2.95  to  $3.25. 
White  lead-  Ground  in  oil,  $17.90  per  100  lbs. 
Boiled  linseed  oil — In  bbls.,  $1.50  per  gal.  of  !• 

lbs. 

Raw  linseed  oil  -In  bbls,,  $1.4.S  per  gal.;  red 
lead,  dry,  $14.00  to  .$15.00  per  100  lbs.  ; 
putty  in  bulk,  bbls.,  .$4.00;  putty  in  25-lb 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  100  lbs.  fire. 
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The  Ideal 
Crane 
Trolley  ^->" 
Northern 
"Type  E" 


Light  Electric 
Hoist  Crane 


CRANES 


MADE  IN 
CANADA 

OF  ALL  TYPES.  SIZES  AND  CAPACITIES 

Heavy  Cranes  and  Light  Cranes  for  Mill  Service,  Power 
Stations,  Foundries,  Stone  Trades— Grab  Bucket  Crane 


Northern  Crane  Works,  Limited, 


walkerviLle, 

ONTARIO 


Boving  Hydraulic  &  Engineering 
Company,  Limited 


LINDSAY, 


ONTARIO 


OUR  LINDSAY  WORKS 


We  Manufacture 
Water  Wheels,    Hydraulic  Governors, 
Centrifugal  Pumps,      Mill  Machinery 
Fly-Wheels  (up  to  28  feet  di a.) 

Prompt  Shipment 
Prices  etc.,  on  request 


9tm  Water  Supply 

from 
Deep  Wells 

is  obtained  at  a 
minimum  cost  by 
use  of  our  deep 
well  pumps. 


Write  for  Bulletin  26 
explaining  the  use  of 
Cook's  Patent  Brass 
Tube  Well  Strainer. 


A.  D.  COOK 

Lawrenceburg  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


Crushed  Rubble  Dimension 

CROOKSTON  QUARRIES 

Crushed  Stone — Clean,  tough  stone,  specially  suitable  for  concrete  mix  and  macadam  roads.  Although  we 
have  supplied  hundreds  of  cars  of  stone  to  Toronto,  Montreal  and  intervenirig  points  we  have  never  had  one 
car  rejected. 

Rubble  Stone — From  one  man  size  to  blocks  weighing  many  tons. 
Dimension  Stone— The  stone  that  has  stood  the  test  for  half  a  century. 

Capacity  500  ton*  a  day  C.P.R.  and  G.T.R.  Connections  Telephone  Madoc  2.  R  3—2 

ASK  US  FOR  QUOTATIONS 

QUINLAN  &  ROBERTSON,  Limited,  Crookston,  Ontario 
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Civil 

Electrical 
Mechanica 


Directory  of  Engineers 


Chipman  &  Power 

Civil  Engfineers 

TORONTO  WINNIPEG 

Willi"!  Cliipmaii.       Ceo.  H.  Power. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
—SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


H.  J  Griswold, 

Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office   and  1-aboratories, 
320  Lagauchetiere  St.  West,  Montreal. 

BRANCH  OFFICES: 
24  Adelaide  Street  East.  Toronto. 
S06  Union   Trust  Buildine:,  Winnipeg 
CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL.  SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND   INSPECTION  OF  IRON 

AND  STEEL  PIPE,  ETC. 
LOCOMOTIVES,   CARS,   NEW  AND 
SECOND-HAND  EQUIPMENT 
Represented  at  New  York,  Pittiburgh  and 
Chicago;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American    and  European 


Works. 

Head  Office 
•  nd  Main  Laboratories: 

Branch    Offices   and    Laboratories — 
TORONTO,  WINNIPEG.  EDMONTON, 
VANCOUVER   ind  NEW  GLASGOW 


MONTREAL 


Contractors 

Special 

Interests 


HADDIN  &  MILES 

LIMITED 

(Formerly  The  John  Gait  Engineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 

WINNIPEG     —  CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  ;  Sewerajre  and  Drainage  ;  Water 
Purification;  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and  Power  Plants. 
Reports,  Designs,  Supervision  of  Construction 
New  Birks  Bids.  Telephone 
MONTREAL,  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

40  JARVIS  STREET,  TORONTO 


Robert  W.  Hunt, 
Thos.  C.  Irving,  Jr. 


Charlei  Wsrnock, 
Jai.  W.  MoSat, 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Ofiice  and  Laboratories : 
McGill  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 


T 

TamcO 
o 


Cut 

Stone 
SAND 


T.  A.  Morrison  &  Co.,  ^^ySg^xiTEAL' 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Officeand  W*rk«-63  Esplanade  E,  TORONTO 

Phones— Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

40  JARVIS  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


If  your  client  desires  to  erect  a 

RESIDENCE  or  FACTORY 
in  TORONTO  I  can  arrange  a 
FIRST  MORTGAGE  LOAN  from 
$2,000  to  $100,000. 

Walter  J.  Morris,  Branch  Manager 
London   &  Lancashire  Life  Ass'n. 
10  Adelaide  Street  East     -  TORONTO 


Milton  Mersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


Geo.  M.  Miller  &  Co. 

Architects 

93  Yonge  Street        ■  TORONTO 


Anglins  Limited 

Contracting  Engineers 

65  Victoria  St.  MONTREAL 


THOMSON  BROS. 

CONTRACTORS 

Establislied  1884. 
Masonry    and    all    kinds    of  Reinforced 
C  oncrete  Construction  Work  carried  out. 

Main  245.'?     413  Ryrie  Bldg.,  Toronto. 
Park.  53S,  Park.  S302  Nights.  Sundays,  and 
Holidays. 


DARLING  BROTHERS  LIMITED 

ENGINEERS  &  MANUFACTURERS 

MONTREAL,  CANADA 

Branches:  Agents: 
Toronto,  Winnipeg        Halifax,  Calgary.  Vancouver 

PUMPS  FOR  ANY  SERVICE    .  STEAM  APPLIANCES  Of  EVERY  KIND 
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The  Maritime  Bridge 

Company,  Umited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


I  Beams 


22^1"  at  S'A  lbs— 50'  0" 
50-4"  at  9'A  lbs— 50'  0" 
•JO-  4"  at  10;<  lbs.— 50'  0" 


Flange  Quality  Steel 
Circles 


Bars 


20—  S"  X     54  "—30'  0" 

20—10"  X     I/!  "—30'  0" 

20—10"  X  5/16"— 30'  0" 

10—11"  X  5/lG"— 20'  0" 


Tees 


10—36"  X  a" 
7—48"  X  i4" 
1—44"  X  7/16" 
5—48"  X  7/16" 
1—61"  X  7/16" 

1—  64"  X  7/16" 

2-  ^8"  X  'A" 


Channels 

61—12"  at  30  lbs.— 10'  1" 
70—15"  at  33  lbs.— 36'  WA" 


10—1" 
19—VA" 

n—i'A" 

7—2" 

10—  2  J^' 
4—3" 

11—  3K" 
17—4" 
10—4" 

1—4'A" 

4—5" 

9—5" 


X  1" 

X  I'A" 
X  I'A" 
X  2" 
X  2'/2- 
X  4" 
X  4" 
X  4" 
X  4" 
X  3J4" 
X  3" 
X  4" 


X  1/8"— 25'  0" 
X  1/4"— 25'  0" 
X  1/4"— 30'  0" 
X  5/16'— 30'  0" 
X  3/8"— 30'  0" 
X  3/8"— 50'  0" 
X  3/8"— 50'  0" 
X  3/8"— 50'  0" 
X  1/2"— 50'  0" 
x7/16"-^0'  0" 
X  1/2"— 50'  0" 
x  1/2"— 50'  0" 


Zees 


4—2 
1—2 

1—  4 

2—  4 

1—4 
1-^ 
1—4 
1-^ 
7—5 
1—5 
1—5 
1—5 

3—  5 
1—5 


11/16  X  3  X 
11/16  X  3  X 
X  3 1/16  X 
X  3  1/8  X 
X  3  3/16  X 
X  3  1/16  X 
X  3  1/16  X 
X  3  1/16  X 
X  3  1/4  X 
X  3  1/4  X 
X  3  5/16  X 
X  3  5/16  X 
X  3  1/4  X 
x"31/4  X 


1/16 

1/8 

1/16 

1/16 

1/16 


1/16 
1/16 


3/8  —48'  0 

3./8  —  8'  11 

1/4  —25'  S 

5/16—23'  10 

3/8  —11'  5 

1/2  -^0'  0 

1/2  -41'  9 

1/2  —11'  4 

5/16—60'  0 

5/16—15'  2 
3'8  —50' 
3/8  ^4' 
1/2  —50' 
1/2  —14' 


0" 


Office  and  Plant,  NeW  GlaSgOW,  N.  S. 


Trades  and  Labour  Branch 


Department  of 


Public  Works 


W.  A.  Riddell,  M.A.,  Ph.  D., 
Superintendent 


Pindlay  G.  Macdiarmid, 
Minister  of  Public  Works 
and  Hifihways 

The  Trades  and  Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes: 

THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP.  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 


The  following  regulations  are  of  importance  to  Contractors  : 

STEAM  PIPING 

Drawings  and  specifications  of  all  high  pressure  steam  piping  must 
be  registered  and  approved  by  the  Steam  Boiler  Branch  before 
any  work  of  installation  is  commenced.  The  drawings  sub- 
mitted should  show  clearly  the  dimensions  and  layout  of  the 
main  steam  lines.  Full  particulars  should  be  given  as  to  the 
material  used  in  the  construction  of  the  piping,  and  all  valves 
and  other  fittings  used  in  connection  therewith  must  be  of 
approved  make. 

Any  deviation  of  the  above  requirements  -ihall  he  deemcrl  a  violation 
of  the  Steam  Boilers  Act. 

All  communications  in  this  connection  should  be  addressed  to  the 
Steam  Boiler  Branch,  Department  of  Public  Works,  15  Queen's 
Park,  Toronto. 


Standard 

Wires  and  Cables 


Hare  Copper,  Brass  and  Bronze  Wires 
Standard  O.C.C.  Wire  (Colonial  Copper  Clad) 
Weatherproof  Wire,  Rubber  Insulated  Wire 
Varnished  Cambric  Cables,  Leaded  or  Braided 
Fibre,  Paper  and  Rubber  Leaded  Cables 
Steel-Wire  and  Steel-Tape  Armored  Cables 
Cable  Terminals,  Junction  Boxes,  etc. 

-For  further  informalion  write  our  nearest  office. 
Standard  Underground  Cable  Co.  of  Canada,  Limited 
Hamilton,  Ont. 

Motitieal,  Que.  Winnipeg,  Man.  Seattle,  Wash. 


STRUCTURAL  STEEL 

and 

BRIDGE  BUILDERS 


Capacity  18,000  Tons. 

We  build  and  erect  all  kinds  of  Structural  Steel  Bridges, 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5.000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

McGregor  &  Mclntyre,  Limited 

1139  Shaw  St.  -  -  TORONTO,  CAN. 

Telephone  Hillcrest  1614 — 1615—1616. 


BITUNAMEL 

Unsurpaued  for  waterproofing  foundadoni  and  pr«v«ot- 
ing  ruit  and  corrouon  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winnipag 


l"  H  1<:  CON  r  R  A  C  l"  R  K  C  O  R  I) 


Jiiiu-  1011 


Works  al  Walkervllle,  Ontario 


When  placing 
order  for 


your 


HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


TIMITED 


VALVL'  riYDRANT  MANUFACTURERS 

WALKERVILLE,ONT. 


BOOKS 

for  Engineers 
and  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

ISrilisU  &  Foicien  Building  Stones,  by  John  Watson.  Pub- 
lished in  1911  at  the  University  Press,  Cambridge,  Eng- 
land.   483  pages.     Price  50  cents. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published  in  1915 
by  McGraw-Hill  liook  Company.  190  pages,  illustrated. 
Price  $2.00. 

Concrete    Construction    for    Rural    Communities,    by    Roy  A. 

Seaton.    Published  in  1916  by  the  McGraw-Hill  Book  Co. 

223  pages,  illustrated;  price  $2.00. 
Construction   of   Roads   &   Pavements,  by   T.   R.   Agg,   C.  E. 

Published  in  1916  by  McGraw-Hill  Book  Company.  432 

pages,  illustrated.  Price  $3.00. 
Dams  &  Weirs,  by  W.   G.   Bligh.  Published  in  1915  by  the 

American  Technical  Society.    206  pages,  illustrated.  Price 

$1.50. 

History  of  Bridge  Engineering,  by  Henry  Grattan  Tyrrell, 
C.E.     480  pages,  illustrated.     Price  $5.00. 

Hydraulics,  by  Ernest  H.  Sprague,  with  worked  examples  and 
89  illustrations.  Published  by  Scott,  Greenwood  &  Son 
in  1914.     Price  $1.00. 

Irrigation  Practice  and  Engineering  (Volume  One),  by  B.  A. 
Etcheverry.  Published  in  1915  by  McGraw-Hill  Book 
Company.     213  pages,  illustrated.     Price  $2.00. 

[riigation  Practice  &  Engineering  (Vol.  2),  by  B.  A.  Etche- 
verry. Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.   364  pages,  illustrated.     Price  $3.50. 

Irrigation  Practice  &  Engineering,  Volume  3,  by  B.  A.  Etche- 
verry. Published  in  1916  by  McGraw-Hill  Book  Company. 
438  pages,  illustrated.     Price  $4.00. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne.  Pub- 
lished in  1904  by  John  Wiley  &  Sons.  1,116  pages,  illus- 
trated.    Price  $1.50. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company  in 
1914.     143  pages,  illustrated.     Price  $1.00. 

'Public  Utility  Rates."  A  discussion  of  the  Principles^  and 
I'ractice  underlying  charges  tor  Water,  Gas,  Electricity, 
Connnunication  and  Transportation  Sei'vices,  by  Harry 
Harker,  B.S.  First  edition,  just  published  by  the  McGraw- 
Hill   Book   Company.     ."87   Pages.     Price  .'i;4.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912  by 
Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Some  Considerations  Regarding  Cast  Iron  and  Steel  Pipes,  by 
John  Sharp.  Published  in  1914  by  Longmans,  Green  & 
Company.    142  pages,  illustrated.     Price  $1.50. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E.  Published 
by  Myron  C.  Clark  Publishing  Company  in  1913.  260 
pages,   illustrated.     Price  $2.00. 

Surveying  Manual — A  Manual  of  Field  and  Office  Methods  for 
Use  of  Students  in  Surveying,  by  William  D.  Pence,  C.E., 
and  Milo  S.  Ketchum,  C.E.  Published  in  1915  by  McGraw- 
Hill  Book  Co.    388  pages,  illustrated.     Price  $2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Published  in 
1915  by  McGraw-Hill  Book  Company.  265  pages,  illus- 
trated.    Price  $2.00. 

"ITse  of  Wafer  in  Irrigation,"  by  Samuel  Fortier.  Second  edi- 
tion. Published  by  McGraw-Hill  Book  Company,  1916.  325 
pages,  illustrated.     Price  $2.00. 

Water  Power  Engineering,  by  Daniel  W.  Mead,  2nd  edition. 
The  Theory,  Investigation  and  Development  of  Water 
Powers.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.    843  pages,  illustrated.     Price  $5.00. 

Wat,er  I'urilication,  Ijy  losepli  W.  Ellins.  Just  published  by 
McGraw-Hill  Book  Company.  485  pages,  illustrated.  Price 
$5.00. 

Waterworks  Engineering.  A  Practical  Treatise  on  the  Con- 
struction of  Waterworks  for  the  use  of  Engineers  and 
Students  of  Engineering,  by  Fred.  C.  Uren,  M.  Inst.  C. 
E.  I.  With  numerous  plates  and  186  illustrations.  Pub- 
lished by  Castle  Litho  Limited,  Bristol,  England,  in  1914. 
268  pages.    P»ice  $3.00. 

Waterworks  Handbook,  by  Alfred  Douglas  Flinn,  Robert  Spurr 
Weston  and  Clinton  Lathrop  Bogert.  Published  in  1916  by 
McGraw-Hill  Book  Company.  824  pages,  illustrated.  Price 
$6.00. 

Contract  Record 

347  Adelaide  Si  West,  Toronto,  Ont. 


Short  Belt  Drive  Electric 
Air  Compressor 

Some  of  the  adv'antages  you  gain  by  the  use  of  a  unit  of  this 
type  are  as  follows: — 

1.  Lower  first  cost  than  gear  or  chain  drive. 

2.  Much  lower  belt  cost  than  ordinary  long  belt  drive. 

3.  Compactness- — much  smaller  floor  space. 

4.  Very  simple  unit  foundation. 

5.  Efficient  drive — maximum  belt  contact. 

6.  Freedom  from  slippage  strains  and  wear. 

7.  Most  noiseless  operation. 

Our  nearest  office  is  at  your  service,  and  will  be  glad  to  advise  as 
to  size  best  suited  to  your  needs,  and  to  submit  complete  informa- 
tion as  to  prices,  etc.,  for  your  consideration.  We  can  ship  some 
sizes  of  compressors  from  stock. 

Canadian  IngersoU-Rand  Co.,  Limited 

Commercial  Union  Building      -      MONTREAL,  QUE. 

Works: 

Sherbrooke, 
Que. 


Branches : 
Sydney,  Toronto,  Cobalt, 
Timmins,  Winnipeg,  Nelson, 
Vancouver 
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Where  DURABILITY  Counts 


use 


"DOMINION"  Wire  Rope 

and  our 

Blocks    Clips    Thimbles  Shackles 

The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL  TORONTO  WINNIPEG 


"RANSOME" 
CONCRETE 
MIXERS 

Mix  your  cement  with  a 
machine  that  gives 

BEHER,  STRONGER 
Concrete 


I 

[ 

"Marion"  Shovels 


for  all  classes  of  work 


"Industrial  Works"  Locomotive, 
Coaling  and  Wrecking  Cranes 


"Andrews"  Drill  and  Tool  Steel 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 
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Denison 


Interlocking  Hollow  Tile 


The  Residence  of  Mr.  R.  Connable,  Toronto 


Denison  Interlocking  Hollow  Tile  has  long  since  passed  the  experimental  stage,  which  is 
clearly  demonstrated  in  the  above  reproduction  of  the  residence  of  Mr.  R.  Connable  on  Mel- 
gund  Road.  The  Denison  Interlocking  Hollow  Tile  that  was  used  in  this  residence  is  some- 
times confused  with  ordinary  square  Partition  Tile,  but  an  intelligent  comparison  of  Inter- 
locking Tile  with  square  tile  readily  discloses  the  fundamental  and  inherent  differences  that 
exist.    This  splendid  residence  was  designed  by  Messrs.  Wickson  &  Gregg,  Toronto,  Ontario. 

Sun  Brick  Co.,  Limited 

Toronto  St.         -         -         Toronto,  Ont. 
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Let's  Count  the  Cost 


It  costs  money  to  haul  a  load  against 
the  handicap  of  a  nuuldy,  rut-filled  road. 

To  figure  out  how  much  it  costs,  figure 
out  how  much  farm  produce  is  never 
hauled  to  town  at  all — because  of  Can- 
ada's present  road  handicap.  ,  The  farmer 
stays  home  rather  than  wear  out  his 
team  and  wagon  on  the  terrible  tug  to 
town.  The  muddy,  old-style  road  makes 
the  hauling  so  difficult  that  a  heavy  toll 


is  added  to  the  price  of  the  farm  produce 
by  the  time  it  reaches  the  city  market. 

Lighten  the  haul,  and  you  enable  the 
farmer  to  make  more  frequent  trips  to 
town.  Result — a  lower  price  paid  by  the 
consumer  for  the  things  he  eats,  yet  a 
better  profit  on  tiiem  to  the  farmer. 

All  easily  to  be  accomplished  by  build- 


Permanent  Highways 
of  Concrete 


The  per  manently-smooth 
Concrete  Surface,  with  its  365- 
days-a-year  service,  brings  city 
and  farm  close  together; 
makes  a  highway  as  pleasant 
for  motoring  as  it  is  satisfac- 
tory for  traffic-hauling. 

Every  human  being  feels  the 
effects  of  bad  roads — every  tax- 


payer  is  "hit  in  the  purse"  by 
the  continued  folly  of  .building- 
poor  roads.  But  you,  as  a  con- 
tractor, are  especially  interest- 
ed. To  you  our  Road  literature 
— telling  all  about  Concrete — 
must  be  especially  interesting. 
A  postcard  request  will  bring 
you  our  most  recentlj-  pub- 
lished Road  Books. 


Canada  Cement  Company,  Limited 

5  Herald  Building,  Montreal 

''CONCRETE    FOR  PERMANENCE*' 


Canadian  ConsoUdated 
Rubber  Co.,  Limited 

announce  the  removal  of  their  EXECU- 
TIVE OFFICES  and  the  SALES 
DEPARTMENT  of  theh-  MONT- 
REAL BRANCH  from  Notre  Dame 
Street  East  and  Papineau  Square,  to 

The  Rubber  Building 

201  Inspector  Street 
MONTREAL 

This  central  location,  being  more  convenient,  will  in- 
crease the  facilities  for  a  better  and  quicker  service  to 
the  trade  when  in  need  of  anything  in  rubber. 
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"BEATTY" 

Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  30  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 


Work  of  this  kind  calls  for   ependability— "Beatty"  Hoists  furnish  it. 


H.E.  PLANT  1790  St.  James  3tr«et,  Montreal, Que. 

E  LEONARD  &  SONS  St.  John,  N.  B. 


-Agknts— 


ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

KKLLY-POWKLL.  LTD  MoAjthur  Bldg.  Winnipeg,  Man . 


LONDON 


ELEVATED  DRUM 


Paving  Mixer 


The  Elevated 
Drum  allows  a 
great  descent 
for  the  concrete. 
Provides  for  a 
rapid  and  uni- 
form delivery. 


Forward  Loader  and  Rear  Dis- 
charge take  up  little  room  on 
the  roadway. 

Traction  Drive.  Moves 
anywhere  with  its  own  power. 

The  Rotary  Distributing  Chute 
turns  in  a  complete  half  circle,  also 
opens  up  at  different  points.  The  con- 
crete IS  distributed  to  any  part  of  the 
road.  No  wheeling.  No  shovel- 
ling of  concrete. 

O.NE-THIRD  LESS  MEN  REQUIRED.  A  BETTER  JOB.  We  guarantee  that  this  Machine  will  deliver  Con- 
crete on  a  roadway  at  a  saving  of  1  0  per  cent  over  any  other  type  of  Machine.  Full  particulars  on  request.  Send  for 
Catalogue  No.  lA. 

We  have  twenty-three  different  sizes  and  styles  of  Mixers. 
Also  a  full  line  of  Concrete  Machinery  and  Cement  Working  Tools. 

LONDON  CONCRETE  MACHINERY  CO.,  LIMITED 

DEPT.  7,  LONDON,  ONTARIO 

World's  Largest  Manufacturers  of  Concrete  Machinery 


AGENCIES 

R.  R.  Power,  Halifax,  X.S.  Rene  Talbot,  Quebec,  Que. 

The  Foss  &  Hill  Machinery  Company,  Montreal,  Que. 
The  General  Supply  Company  of  Canada,  Ottawa,  Ont. 


The  General  Supply  Company  of  Canada,  Toronto,  Ont. 
The  General  Supply  Company  of  Canada,  Winnipeg,  Man. 
The  B.  C.  Equipment  Company,  Vancouver,  B.C. 
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Insley  Form  Clamps 

The  Clamp  with  the  Bull  Dog  Grip 


36  in.  and  42  in.  in  stock 


MUSSENS  UMITED 


MONTREAL 

WINNIPEG 

VANCOUVER 


UEBEC— Pruneau  &  Co. 
ORONTO-H.  Turnbull  &  Co. 
COBALT -H.  L.  Usborne 


May  we  ask — ^Are  you  safeguarding  the  public  and  your  business  adequately? 
Kor  Safety's  Sake — Remember  the  old  Proverb,  "An  Ounce  of  Prevention" — 

Montgomery  Faultless  Hose  Reel 

For  safety's  sake  use  the  only  Perfect  and  Economical  Method  of 
Fire  Protection — The  Montgomery  Faultless 

"THE  WORKING  WONDER" 

It  is  the  first  few  minutes  of  a  fire  that  decides  a  -'small  blaze"  or  a 
conflagration.  With  the  Montgomery  Faultless  Hose  Reel  the  following 
advantages  are  obtained : 

[iislaiitaneously  automatic  and  fool-proof. 

Kot  necessary  to  unreel  the  hose,  but  will 
lead  of^  to  the  fire  in  any  direction. 

No  lost  pressure — by  gauge  test  we  get  the 
same  force  at  the  nozzle  as  at  the  hy- 
drant. 

Kinks  eliminated. 

Economically  unrivalled,  prolonging  the  hi. 
of  the  hose  five  times  by  actual  test. 

Capacity — Up  to  300  ft.  2^^  in.  hose  (unlined 
linen  or  cotton  rubber  lined). 

Endorsed  by  the  Ontario  Government  and 
installed  in  their  principal  buildings,  in- 
cluding the  Parliament  Buildings,  Tu 
ronto,  and  specified  for  all  new  buildings 

Installed  in  (Million  Dollar)  Ross  Memor- 
ial Wing,  Royal  Victoria  Hospital, 
Montreal. 

Write  for  full  particulars  and  prices. 


Cabinet  Type. 


Exposed  Swinging  Bracket. 
Pat.  Aug.  8,  1916. 


Montgomery  Faultless  Hose  Reel  Co., 


47  Gore  Vale  Ave. 
TORONTO 


Artnco  Iron 


Resists  Rust 


ARMCO   IRON  CORRUGATED  CULVERTS 


Made  in  Canada  by 

CANADA   INGOT   IRON  COMPANY,  LIMITED 


GUELPH 


WINNIPEG 


CALGARY 


« 
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Air  Compressori 

Can.    Ingettoll'Rand  Co.,  Ltd. 

Alum 

Dillons  Limited 

Aluminium 

Spielminn  Agenciei  Regd. 

Air  Hoist! 

Canadian  Ingeisoll  Rand  Co. 
Nocttiein  Crane  Works 

Architectural  Iron  Works 

Canada  Wiie  &  lion  Goods  Co. 
McGregor  &  Mclntyre 

Architectural  Terra  Cotta 

Toronto  Plate  Glass  Imp'tg.  Co 

Ash  Hoists 

Gillis  &  Geoghegan 

Asphalt 
Asphalt  &  Supply  Company 

Auto  Cranes 

Byers  Macliine  Co.,  John  F. 

Blast  Hole  DrUls 

Hopkins  &  Co.,  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 
Can.  Ingersoll-Kand  Co.,  Ltd. 
Sbeldons  Limited  .    t>  t- 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boiler  Inspection 
Trades  and   Labor   Branch,  De- 
partment ot  Public  Works. 

Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 

Sheldons  Limited 

Wcttlaul'er  Bros. 

Brick  Manufacturers 

Sun  Brick  Company 

Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
Mac  Kinnon-Holmts  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 

BuckeU 

Beatty  &  Sons,  M. 
Hopkins  &'Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 

Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheels 

Steel  Co.  of  Canada  Limited 


Casements 

Tiussed  Concrete  Steel  Co. 

Cement 

Hrilnell  &  Company 
Canada  Cement  Company 
liogcrs  Supply  Company 


Cement  Gun 

Cement  Gun  Company 

Cement  Waterproofing 

Ideal  Coiicietc  Machinery  Co. 
i'atiMSOn  Mfg.  Company 

Centrifugal  Pumps 

Boving  Hydraulic  &  Engineering 

Company 
Canadian  IngersoII  Rand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 

Cold  Storage  Insulation 
Armstrong  Cork  Company 

Concrete  Block  Machines 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Wettlaufer  Bros. 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 

London  Concrete  Machinery  Co. 
Mussens  Limited 
\V(Ulaiifer  Bros. 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 

Foundation  Company 

Gray  Construction  Co.,  John  V. 

MacKinnon-Tlolnies  &  Co. 

Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

Caiiadiaii    Mallicws   (^iiavity  Cuv- 
rit'r  ("o. 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  IngersoII  Rand  Co.,  Ltd. 

Corrugated  Iron 

Pedlar  People  Limited 

Cranes,  Travelling  and  Locomotive 
Boving  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 

Crushed  Stone  and  Granite 

Canada  Crushed  Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 

Crushers  (Stone  and  Rock) 
London  Concrete  Machinery  Co. 
Mussens  Limited 
Wettlaufer  Bros. 

Culverts 

Canada  Iron  Ingot  Company 
Pedlar  People 


Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and  Derrick  Fittings 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern   Crane  Works 

Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 

Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Drills  ^ 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 


Drill  Steel  Sharpeners 

Canadian  IngersoII  Rand  Co. 


Dump  Cars,  Wheels,  etc. 
Hopkins  &  Company,  .F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
Sheldons  Limited 
Wettlaufer  Bros. 


Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Elastite 

Carey  Mfg.  Co.,  Philip 


Electric  Fans 

Sturtevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 

Canadian  IngersoU-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Light  Systems 
Lister  &  Company,  R.  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Northern  Crane  Works 
Turnbull  Elevator  Company 

Engines 

Canadian  Blower  and  Forge  Co. 
Hopkins  &  Company,  F.  H. 
Inglis  Company,  John 
Lister  &  Company,  R.  A. 
McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 

Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Foundation  Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W. 
Milton  Hersey  Co. 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 
Heller  &  BrighUy 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 

Excavating  &  Screening  Machinery 

Excavating  &  Screening  Machin- 
ery Company 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Ferro-Concrete  Chimneys 

Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Fire  Escape  Spirals 

Canadian   Malliews   Gravilv  Car- 
rier Co. 

Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  8) 
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Burlington  Steel 
Co.,  Ltd. 

Hamilton,  Canada 

STEEL  BARS 

Tor 

Concrete  Reinforcing 

Rounds,  Flats,  Plain  Squares, 
Twisted  Squares 

We   furnish   Rail  Carbon  Steel  Bars 

minimum  Elastic  Limit,  50,000  lbs.  per 
Square  Inch,  in  strict  accordance  with 
''American  Society  of  Testing  Materials," 

specification. 

Increased  Physical  Properties  of  our 
product  allow  use  of  less  Tonnage. 

Bars  bent  to  shape  for  BeamSy 
StirrupSy  Etc. 

Prompt  Shipment 
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CLASSIFIED    INDEX    TO    ADVERTISEMENTS— Continued 


Flooring  Materials 

Armitrons  Cork  Company 

Fuel  Economiiera 

Slurterant  Co.  o(  Can  ,  Lid  ,  15.  F. 

Porgta 

Canadian  Blower  and  Forge  Co. 
Sheldon!  Limited 

Gat  Enginea 

Ciootd,  Shapley  Sc  Muir  Co. 
Litter  &  Company,  R.  A. 

Gatoline  Enginei 

Boring  Hydraulic  &  Engineering 

Company 
Goold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Ontario  Wind  Engine  4  Pump 

Company 

Clait 

Luxfer  Pritm  Company 
Toronto  Plate  Glast  Imp'tg  Co 

Go»ernora 

Boving  Hydraulic  &  Engineering 
Company 

Gravity  Carriers 

Canadian    Mathews  Gravity  Car- 
rier Co. 

Hammer  Drilli 

Canadian  Ingersoll-ftand  Co. 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturfevant  Co.  of  Can.,  Ltd.,  B.  F. 

Heat  Insulating  Materials 
Armstrong  Cork  Company 


HiRh  Pressure  Pipe  Lines 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Hoists,  Electric 

Northern  Crane  Works 

Hoisting  Apparatus 
Beatty  &  Sons,  M. 
Canadian  Ingersoll-Rand  Co. 
C.illis  &  Geoghegan 
Goold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Henthorn 
Mussens  Limited 
Northern  Crane  Works 
Wcttlaufcr  Bros. 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
Gartshore-Thompson    Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 

Industrial  Cars 

.MacKiniion  llolnics  &  Co. 

Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 


Interior  Finish  and  Doors 

Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 

Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 
Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Lubricators 

Lyman  Tube  &  Supply  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 


Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 

MacKinnon-Holmes  &  Co. 


Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co. 


Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 


Paints  and  Varnishes 

Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  &  Wood) 

Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore'  Thomson  Pipe  Co. 
National  Iron  Works 


Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 


Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


Put  a  Byers  Auto-Crane 

on  the  job  this  Spring  and  cut 
out  that  expensive  hand  labor 

NO  MATTER  WHAT  YOUR  WORK  MAY  BE- 
Car  Loading  or  Unloading, 

Barge  Loading  or  Unloading, 

Excavating  or  Material  Rehandling, 
Pile-Driving  or  Derrick  Work- 
it  will  surely  pay  you  to  investigate 
ttiis  wonderful  machine  before  you 
start  your  work. 
Handles  a  half-yard  bucket  on  a  30  ft.  boom. 
WRITE  FOR  BULLETIN  1007. 


F.  H.  Hopkins  &  Co. 

Montreal  —  Toronto 

Canadian  Distributors 

THE  JOHN  F.  BYERS 

MACHINE  CO. 

390  Sycamore  St. 
RAVENNA,  OHIO,  U.S.A. 
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LiniE  WORDS  WITH  BIG  MEANING 


Accordingr  to  "Webster,", 
Quality  is  "an  excellence 
of    character;  natural 
superiority." 


Webster's  definition  of 
"Service"  is;  "The  pei^ 
formance  of  labor  for  the 
benefit  of  another." 


We  use  these  words  advisedly — tully  understanding  their 
definitions — and  realizing  the  obligation  we  place  upon  our- 
selves by  their  continued  use  in  connection  with  our  products 
of  Iron  and  Steel,  and  our  attitude  to  the  people  we  serve. 

THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 


MONTREAL 


HAMILTON 


Pie  Iron, 

Steel  &  iron  Bars, 
Horse  Shoes, 
Steel  and  iron  Products. 


Steel  Billets, 
Track  Spikes  & 
Bolts,  ForG;in£^s,Wire 
of  every  description. 


10 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


PtnciU  (Lead) 

Amerk-an  Lead  Pencil  Company 

Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 


Pile  Driving  Machinery 
Heatty  &  Sons,  M. 
("aiinlian  IngersoU-Rand  Co. 
ll.<i'lvii\s  &  Company,  K.  H. 
MatsU  &  Ucnthorn,  Limited 


Pipe  Fittings  and  Flanges 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  H. 


Planing  Mill  Exhausters 

Canadian  Hlower  and  Forge  Co. 
Sheldons  Limited  ,    ■    n  tt 

Sturtevant  Co.  of  Can.,  Ltd.,  u.  t. 


Plaster 

Britnell  &  Company 


Plug  Drillers 

Canadian  IngersoU-Rand  Co. 


Pneumatic  Machinery 

Canadian  Ingersoll-Rand  Co. 


Povrer  Engines 

Boving  Hydraulic  &  Engineering 

Company 
Tnglis  Company,  John 

Pumps  and  Pumping  Machinery 
American  Well  Works 
Beatty  &  Sons,  M.  . 
Boving  Hydraulic  &  Engineering 

Company 
Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Cook,  A.  D. 
Darling  Bros. 

Hopkins  &  Company,  F.  H. 
Tnglis  Company,  John 
McDougall  Caledonian  Iron  Wks. 
Ontario  Wind  Engine   &  Pump 

Company  ,,,    ,  r~ 

Waterous  Engine  Works  Co. 
Wettlaufer  Bros. 


Quarry  Machinery 

Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 


Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 
Dorrinior.  Iron  &  Wrecking  Co. 
Gartshore,  John  J.  _  _ 

Hopkins  &  Company,  F.  H. 


Reinforcements,  Concrete  ft  Steel 
B'jriington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Pedlar  People  Limited 
Steel  Co.  of  Canada,  Limited 
Trussed  Concrete  Steel  Co. 


Refrigeration  Machinery 
Boving  Hydraulic  &  Engineering 
Company 


Road  Asphalt 
Asphalt  &  Supply  Company 


Road  Machinery 

Hopkins  &  Company,  F.  H. 
Watorous  Engine  Works  Co. 


Rolling  Steel  Doors 

Ornisliy  Company,  A.  B. 


Roofing  Material 

Hraiilfoid  Roofing  Company 
Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 


Rubber  Goods 

Can.  Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 


Sand  and  Gravel 

Rogers  Supply  Company 


Scrap  Iron 

Dominion   Iron  &  Wrecking  Co. 


Screens 

Canada  Wire  &  Iron  Goods  Co. 


Sevfer  Pipe 

Britnell  &  Company 
Canada   Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartsliore  Thomson  Pipe  Co. 
Hamilton  &  Toronto  Sewer  Pipe 

Cohipany 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Company 
-Standard  Clay   Products  Ltd. 


Shovels  (Steam) 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 

Silo  Moulds 

London  Concrete  Machinery  Co. 


Skylights 

Pedlar  People  Limited 


Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 


Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  Builders 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 


Steam  Appliances 
Darling  Bros. 

Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Sheldons  Limited 


Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Steel 

Burlington   Steel  Company 
Dominion  Iron  &  Wrecking  Co. 
Hopkins  &  Compatiy,  F.  H. 
Steel  Company  of  (-an.,  Ltd. 


Steel  Bars 

Burlington  Steel  Company 
Hopkins  &  Company,  F.  H. 
Steel  Company  of  Canada,  Ltd. 


Steel  Pipe 

Can.  Chicago  Bridge  &  Iron  Wks. 


Steel  Plate  Construction 

M  ac  Kinnon- Holmes  &  Co. 
Waterous  Engine  Works  Co. 


Steel  Sash 

Ornisby   Company,  A. 


B. 


Stone 

Britnell  &  Company 
Hagersville  Contracting  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 


Structural  Iron  and  Steel 
Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 
Iron  Works 


Surveyors'  Instruments 

Heller  &  Brightly 

Svtringing  Gears 

Dake  Engine  Company 


Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  Iron  Co. 
Gould,  Shapley  &  Muir  Co. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn_ 
McDougall  Caledonian  Iron  Wks. 
MacKinnon-Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 


Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &  Geoghegan 


Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 


Tile  Moulds 

London  Concrete  Machinery  Co. 
Wettlaufer  Bros. 


Towers 

Can.  Chicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 


Tractors 

Lister  &  Company,  R. 


Turnbuckles 

Canadian  Billings  &  Spencer 
Limited 


Valves 

Canada  Iron  Foundries 
Gartshore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Dunlop  Tire  &  Rubber  Co. 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 


Wagons 

Tiffin  Wagon  Company. 

Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Paterson  Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 

Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 


Welding  Apparatus 

Prest-O-Lite  Company,  Inc. 


Welding  and  Cutting  Plants 
Prest-O-Lite    Company,  Inc. 


Well  Drilling  Plants 
American  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 


Wheelbarrows 

Meaford   Wheelbarrow  Co. 


White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 


Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 


Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 

Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 
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Section  of  Canadian  I'acitic  Railway  Terminals.  TORONTO 

Structural  Steel  painted  with      \X  TH-J^LJ^  O  Architects  and  Engineers 

"SUPERIOR  GRAPHITE  PAINT"  W  11  1    •       j^,^       LITTLE  BETTER" 

DOMINION  PAINT  WORKS,  Limited 


TORONTO 
WINNIPEG 


WALKERVILLE,  ONT. 


MONTREAL 
VANCOUVER 


Sewer 
Pipes 


ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  inch  always  IN  STOCK 

High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections  are  a  specialty 
with  us.  We  also  manufacture  culvert  pipes,  inverts,  flue  linings,  stove  linings, 
fire  bricks,  locomotive  blocks,  gulley  traps,  range  bricks,  cupola  linings,  wall 
coping  and  all  kinds  of  vitrified  and  fire  clay  goods.  Prompt  shipments  on  all 
goods. 

Vitrified  Hollow  Building  Blocks 
"Amco"  Segment  Sewers— From  30  to  108  diameter 

Send  for  Illustrated  Book  on  "Building  Segment  Sewers" 


Standard  Clay  Products 

THREE  SHWER  PIPE  FACTORIES  :    St.  Johns.  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


IS 
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SHARP 
WASHED 


SAND 


In  Bins — Princess  St.  Dock 


Quality  Guaranteed 


CRUSHED  STONE 


Pea  Gravel 


Yards 


G.T.R.  and  C.P.R. 


CEMENT 


Pape  Avenue  and  G.T.R. 
Lansdowne  Ave.  and  Dundas  St. 
Lawton  Ave  and  G.T.R. 
Berkeley  St  and  Esplanade 


Rogers  Supply  Co.,  Limited 

28  King  St.  West,  TORONTO 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Copinff 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co, 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF   CANADA,  LIMITED 

WALKERVILLE,  ONTARIO 


Branch  Offices  at 
Montreal 


Toronto       -  Winnipeg 


Live  Agents  wanted  in  every  town  in  the  country. 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices : 


Transportation  Bldg.,  MONTREAL 


Quebec 


St.  John  N.B. 


June  -m,  mi ; 
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WHAT  IT  CONTAINS 

Chapter  1 — Historical  Notes 
Chapter  2 — Manufacture  of  Glue 
Chapter  3 — Testing  and  Grading 
Chapter  4 — Methods  in  the  Glue  Room 
Chapter  5 — Glue  Room  Equipment 
Chapter       Selection  of  Glue 


Contract  Record 

and  Engineering  Review 

347  Adelaide  St.  West,  Toronto 


Construct  Your 


SEWERS 


from 


Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE       -  ONTARIO 


<  ^ 


Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 


N.  B.  The  adjolnine  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  filling. 


Bar  Cutter 


CUTS  ROUND,  I 
TWISTED  AND  | 
JOHNSON  BARS  | 
up  to  1  ^  8  '  for  Re-  1 


inforced 
Work. 


Concrete 


Built  of  two  heavy 
"Armor  Plate"  steel 
plates,  securely  bolted 
and  riveted. 

iu|ual  to  cast  iron 
ni  a  c  h  i  n  e  twice  its 
weight. 

Find  out  more  about 
our  launches,  shears, 
foroes,  and  drills  — ■ 
write  for  catalog  P/S- 
12. 


Canadian  Blower  &  Forge  Co.,  Ltd. 


KITCHENER,  ONT. 


^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiy^ 


To  Secure 
ECONOMY  and  DURABILITY 


r  II      CON  TRACT  K  ICCORD 


June  20.  1917 


National  Iron  Works 

LIMITED 

Head  Office,  Works  and  Docks  TORONTO 

CAST  IRON  PIPE 

Every  Size  for  Water,  Gas,  Culvert  or  Sewer, 
Carried  in  Stock  at 

MONTREAL  -  TORONTO  -    PORT  ARTHUR 

LAKE  OR  RAIL  SHIPMENTS 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundred!  of  dollars. 


CONCRETE  MIXERS 

Four  Sizes.  From  50  yds.  to  200  yds.  capacity  per  day. 
Our  large  size  has  traction  drive. 

We  also  make  Towers  and  Tanks  for  Sprinkler  and 
other  purposes. 

Gas,  Gasoline  and  Oil  Engines,  Stationary  Mounted 
and  Traction. 

The  most  complete  line  on  the  market.  Hoists,  Com- 
bination pumping  and  water  supply  outfits  of  every 
description.    Steel  flag  poles,  etc. 


Send  for 
Catalogue 
if 

interested 


Our  50  Yard  Mixer 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Screening  and  Washing  for 
Less  than  1  cent  per  yard 


No  Regrets 


We  design  complete 
plants. 


Ic  a  yard  is  the  figure  at  which  an  actual  commercial  plant  turned  out  60  yards  per  hour  of 
perfectly  graded  and  clean  sand  and  gravel  of  five  different  sizes.  In  the  plant  shown  below, 
the  E  &  S  Shaker  Screen  with  washer  attachment  replaced  a  $30,000  outfit  of  a  different  make, 
part  of  which  still  standing  is  shown  on  the  left  of  the  photo. 

E  &  S  Shaker  Screen  with  Washer  Attachment 

is  simply  the  latest  of  the  great  efficiency  and  economy  inventions  that  are  bound  to  develop 
from  time  to  time  in  every  industry.  It  has  been  in  practical  use  for  6  years.  It  has  proved 
its  distinctive  merit  beyond  question.  Exactly  eccentric  motion  gives  the  screens  a  decided 
"throw,"  thus  turning  out  more  material  at  less  cost  than  any  other  outfit  of  the  same  capacity. 
There  are  a  score  of  reasons,  every  one  vital,  to  you,  why  you  should  give  the  E  &  S  screening 
outfit  your  immediate  and  careful  investigation.  Start  it  out  by  dropping  us  a  line  of  inquiry 
today. 


The  Excavating  &  Screening  Machinery  Co. 


748  Security  BIdg. 
Minneapolis,  Minn. 


Tunc  20.  1917 
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Save  Costly  Time  in 
Concrete  Construction 

Labor  expense  is  one  of  the  biggest  items  you 
must  figure  in  any  form  of  construction,  and 
particularly  in  reference  to  concrete  work. 
Much  time  can  be  saved  and  much  labor  elim- 
inated when 


Ml 

I*  . ,.  -«.- —  3»"jJ 


[jS  ... 


CLINTON 


ELECTRICALLY 


WELDED 


WIRE 


is  figured  into  your  specifications. 

Clinton  Electrically  Welded  Wire  comes  in  long  rolls  of  standard 
wiilllis  that  l  aii  In'  i  iilli  -l  into  position  conveniently  with  little  labor 

and   slii.itcNt    iiiixvll.lc  time. 

As  a  lia>c  tin  tlci'M-..  v\a'ls,  ceilings,  roofs  or  any  siiecial  purpose 
in  large  or  small  building  construction  its  strength  and  endurance 


has  been  proven  exceptional,  both  in  Canada  and  the  United  States. 
The  fine  mesh  of  Clinton  Electrically  Welded  Wire  is  imbedded 
solidly  into  the  concrete  so  that  it  cannot  loosen,  crumble  or  conic 
away.  Each  joint  is  weliled  togetbei-  with  special  electrical  pro- 
cess which  makes  them  even  stronger  than  the  wire  itself.  Costs 
little  and  adds  years  of  service  to  your  structure. 


(  AXADTAX  nTSTRTP.UTORS  : 


THE  PEDLAR  PEOPLE  LIMITED 


(Established  1861) 
Executive  Offices  and  Factories: 


OSHAWA,  ONT. 


1415 


Branches : — Montreal   -   Ottawa   -   Toronto   -    London   -    Winnipeg    -  Vancouver. 


Mueller  Tapping  Machine 


NOW 


Before  the  opening  of  spring  activities,  examine  your  Tapping 
Machine.  . 


BE  SURE 


you  have  sufficient  Comb.  Drills,  Reamers  and  Taps,  Screw 
Plugs,  Gaskets,  Saddles,  etc.,  to  cover  your  season's  require- 
ments ;  that  all  parts  are  in  good  workmg  order. 

Our  stock  of  Tools  and  Parts  is  kept' assorted 
as  well  as  conditions  permit  but  delay  in  plac- 
ing orders  may  cause  you  serious  inconvenience 


H.  Mueller  Mfg.  Co.,  Limited 

SARNIA  .....  ONTARIO 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


\!>r.»m  CcmfHt  Tool  Company  .... 
\nurican  Lead  Pencil  L  omijany  . .  .  ")"> 

\iMcrican  Well  \\'i>rks   

\nKlins  Liiuitiil   '>'' 

\rinstrong  C  ork  l  ompany  

\shcstos  Maiuifacnurinji  Loini)aiiy  ..  IT 

\s|>halt  and  Supply  Company  

\iilt  &  Wihorji  Company  


Baines  &  Peckovcr  

Barltcr.  Frank   

Harhcr  .\sphalt  I'avinjr  Company  . .  . 

Heatty  &  Sons.  Ltd..  M  

IJishopric  Wall  Board  Co  

Black  Building  Supply  Company  .  .  . 

lUair  Company.  B  

Bovinjj  Hydraulic   and  Engineering 

Company  

Brantford  Roofing  Company   

Itritnell  Company.  Limited  

Burlington  Steel  Company   

Bycrs  Machine  Company,  jolin  F.  .. 

Canada  Cement  Company  

Canada  Crushed  Stone  Corporation 

Canada  Ingot  Iron  Company  

Canada  Iron  Foundries.  Ltd  

Canada  W  ire  and  Iron  Goods  Co.  . . 
Canadian  Billings  &  Spencer  


Canadian  Blower  and  Forge  Co.  ...  13 
Canadian  Chicago  Bridge  and  Iron 

Company   -^^ 

Canadian   Consolidated   Rubber   Co.  .3 

C  anadian  Des  Moines  Steel  Co   49 

Canadian  IngersoU-Rand  Company. 
Canadian    Inspection    and  Testing 

Laboratories    -^'i 

Canadian   Mathews  Gravity  Carrier 

Company  

Canadian  Office  School  Furniture  Co. 

Canadian  Pipe  Company.  Ltd   48 

Canadian  Surety  Company    46 

Carey  Company,  Philip  

Carter  White  Lead    •'il 

Cement  Gun  Company    5.3 

Chipman  &  Power   56 

Conduits  Company,  Limited    49 

Cook,  A.  D  

Crushed  Stone,  Limited   48 

Dake  Engine  Company   50 

Darling  Brothe/s   56 

Dennis  Wire  and  Iron  Comijany  ... 

DesMoines  Bridge  and  Iron  Works  49 

Dillons  Limited  

D^iminion  Concrete  Company   Ki 


Dominion    iMininceriiis;  and  Inspec- 
tion Company   5() 

Dominion   lion  and  Steel  Company  53 

Dominion  Iron  and  Wrecking'  Co...  12 

Dominion   I'aint  Works   11 

lOominion  Sewer  Pipe  Company  ...  12 

Dominion  Wire  Rope  Company  ....  60 
Dunlop  Tire  and  Rubber  Company 

I'.xcavating  and  Screening  Macliincry 

Company   14 


Foster,  W.  L  

Foundation  Company  

Ciartshore,  John  J  

Gartshore-Thompson  Pi]je  and  Foun- 


dry Company   47 

Gent  Company   55 

Gillis  &  Cicoghegan  

(ioold,  Shajjley  &  Muir  Company  ...  14 
Gray  Construction  Co.,  Jolm  V.  ... 

Haddin  &  Miles   56 

Hamilton  &  Toronto  Sewer  Pipe  Co. 

Hopkins  &  Co..  F.  H   00 

Hunt  &  Company,  Robert  W   56 

Ideal  Concrete  Machinery  Company  49 

Inglis  Company,  Jolm   43 

Jenckes  Machine  Company   

Kerr  Engine  Company,  Ltd   58 

Lea,  R.  S.  &  W.  S.  ..    56 

Lister,  R.  A   56 

London  Concrete  Machinery  Co.  ...  4 

London  &  Lancashire  Life  Ins.  Co.  56 
Lyman  Tube  and  Supply  Company 

MacKinnon  Holmes  &  Co   50 

Manitoba  Bridge  Works  Company  . .  18 

Maritime  Bridge  Works  Coni])any..  57 

Marsh  &  Henthorn,  Ltd   47 

McAvity  &  Sons,  T  

McDougalll  Caledonian  Iron  Works 

Comjjany   54 

McGregor  &  Mclntyre  '.  57 

Mac  Lean  Daily  Reports  

Meaford  Wheelbarrow  Company  ...  51 

Miller  &  Co.,  George  M  

Milton  Hersey  Company   56 

Montgomery    Faultless    Hose  Reel 

Company   5 


Morrison  &  Company,  T.  A   56 

Mueller  Manufacturing  Co.,  H   15 

Mussens  Limited   5 

National  Iron  Works   14 

Neptune  Meter  Company                .-.  48 

Noble,  Clarence  W  

Northern  Crane  Works  

Nova  Scotia  Steel  and  Coal  Company 

Office  Specialty  Company  

Ormsby  Company,  A.  B   18 

Ontario   Sewer   Pipe   Company    ...  45 

Ontario  Wind  Engine  and  Pump  Co.  48 

Pacific  Coast  Pipe  Company   48 

Paterson  Manufacturing  Company.. 

Pedlar  People   15 

Pittsburgh-DesMoines  Steel  Co.  ...  49 

Pontifex,  Bryan   56 

Power  &  Son   56 

Prest-O-Lite  Company   59 

Quinlan  &  Robertson  

Reid  &  Brown  Structural  Steel  and 

Iron  Works   ,56 

Rogers  &  Company.  F  

Rogers  Supply  Company   12 

Sheldons  Limited   49 

Spielmann  Agencies  Regd  

Standard  Clay  Products,  Ltd   11 

Standard  Underground  Cable  Com- 
pany of  Canada   57 

Steel  Company  of  Canada,  Ltd   9 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F. 

Sun  Brick  Company   i 

Thompson  Brothers   56 


Tififin  Wagon  Company  

Toch  Brothers  

Toronto  Plate  Glass  Importing  Co. 
Trades  and   Labor  Branch  Depart- 
ment of  Public  Works   57 

Trussed  Concrete  Steel  Company  ...  12 
Turnbull  Elevator  Company  

Vancouver  Wood  Pipe  and  Tank  Co. 

Waterous   Engine   Works   Co.-  .... 

Wells  &  Gray,  Limited  

Wettlaufer  Brothers   47 

Wynne-Roberts,  R.  O   ,56 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 


June  SO  1917 
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LINABESTOS 

"The  Fireproof  Building  Board" 

3/16"  thick— Sizes:  48"  x  48",  48"  x  96" 

COMPOSED  OF  ASBESTOS  AND  CEMENT 

Is  in  a  class  by  itself.  Has  all  the  gfood  points — lightness,  convenience  in  installation, 
attractive  appearance,  economy — of  the  ordinary  building  board,  and  in  addition  it  gives 
the  greatest  possible  protection  from  fire. 

Linabestos  is  being  used  in  all  classes  of  buildings  in  place  of  lath  and  plaster. 
We  have  supplied  immense  quantities  for  Churches,  Schools,  Hospitals,  Theatres, 
Residences,  Factories,  Garages,  Boat  Houses,  etc.,  etc.  Remember  it  is  Fire,  Moisture 
and  Vermin  Proof.     Lasts  forever. 

People  who  formerly  would  not  consider  wallboards  aie  greatly  pleased  with  the 
hard  smooth  finish  of  Linabestos,  which  may  be  left  in  its  pleasing  natural  color,  or 
treated  with  any  class  of  decoration. 

Harder  than  ordinary  sand  and  lime  plaster.     Apply  direct  to  studding. 

If  you  haven't  examined  LINABESTOS— Send  for  Sample 
Test  it— it  will  suggest  possibilities  to  you 


CONTRACTORS 

Please  Note 

Property-owners  will  soon  be 
coming  to  you  for  estimates  on 
roofing  and  reroofing  jobs.  Are 
you  prepared  to  tell  them  the 
facts  about  "Asbestoslate" — its 
durability,  freedom  from  repair- 
ing and  painting,  moderate 
price?  Are  you  prepared  to 
show  these  Shingles  and  esti- 
mate on  the  job? 


Made  in  Canada 

The  Roof  that  Outlives  the 
Building 


In  every  community  the  op- 
portunity for  Asbestoslate  and 
for  the  contractor  who  makes  a 
specialty  of  them  is  growing 
every  year. 

More  and  more  of  these 
Shingles  are  being  laid.  More 
people  asking  for  them.  It  is 
getting  harder  every  year  to  do 
a  representative  roofing  business 
viathout  them. 

Write  us  now  for  information, 
terms,  and  trade  prices. 


Asbestos  Manufacturing  Co. 

808-809  Drummond  Bldg.,  MONTREAL 


78  St.  Peter  St.,  QUEBEC 


601  C.P.R.  Bldg.,  TORONTO 


"Everything  in  Asbestos  "—from  a  Thread  to  a  Fireproof  Building 
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Reinforcing  Bars  for  Concrete 

Shipment  from  Mill  or  Stock 

Medium  Steel.  Square  Cold  Twisted,  sizes  from  ^"  to  ly^',  lengths  up  to  60  feet.  Medium 
Steel.  Plain,  Round  and  Square,  sizes  from  Y^"  to  l^^".  lengths  up  to  60  feet. 

We  desien  and  fabricate  all  kinds  of  structural  steel,  and  carry  at  all  times  a  large  stock  of  Beams.  Chan- 
nels. Broad  Flange  Beams.  Plates  and  Angles,  Rivets,  Bolts,  Shafting,  Transmission  Machinery,  etc.,  besides 
those  mentioned   above — ready  for  immediate  shipment. 

We  have  a  monthly  stock  list  that  should  be  on  your  desk.   Ask  for  it. 


Manitoba  Bridge  &  Iron  Works,  Ltd. 


Winnipeg 


Manitoba 


Ormsby  Rolling  Steel  Doors 

For 

Elevator  Openings  -  Freight  Sheds 
Shipping  Doors 

It  is  the  .solution  where  space  is  limited,  where  Fire 
])rotection  is  needed,  where  sturdiness  is  wanted.  It 
will  operate  easily  and  quickly.  It  will  last  indefin- 
itely— used  on  Elevators,  Freight  Sheds,  Factories, 
and  Warehouses. 

Tuidorsed  and  recommended  liy  leading-  Kngineers, 
Architects,  and  Contractors. 

Let  us  send  you  Blue  Prints  and  particulars, 
they  will  interest  you. 

A.  B.  ORMSBY  CO.,  LTD.,  TORONTO 


PRESTON 


—  Associated  with  — 
METAL  SHINGLE  &  SlUING  CO..  LIMITED 

MONTREAL       WINNIPEG       SASKATOON  and 


CALGARY 


A.  T.  Chambers 

VANCOUVER 


F.  A.  Gillis  Co.,  Ltd. 

HALIFAX,  N.S. 
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Tiie  Need  of  Industrial  Bureaus 

THE  annual  convention  <if  the  Canadian  Manu- 
facturers' A.ssociation  was  held  in  \Vinnipcg 
during  the  week  l)eginnino-  June  11.  Mr.  S.  R. 
Parsons,  of  the  lirilish  .American  Oil  Comi^any, 
Toronto,  was  imanimousiy  chosen  to  succeed  Colonel 
Thomas  Cantley  as  president  of  the  association  for  ihc 
coming- year.  Other  officers  arc:  Vice-president,  W".  j. 
Ihilman.  Winnipeg;  second  vice-president,  'l\  I'.  Ilow- 
ard,  Montreal;  treasurer,  J.  V.  ICllis,  Toronto  (succeed- 
ing Cieorge  Booth,  of  Ottawa,  who  has  held  the  i)osi- 
tion  for  thirty  years  and  has  now  resigned). 

.\  number  of  imj^ortant  resolutions  were  passed  iiy 
the  manufacturers,  including  one  dealing  with  the  I'e- 
cent  rei)ort  of  the  Drayton  commission  on  railway  na- 
tionalization, and  suggesting  to  the  government  thai 
inmiediate  .steps  he  taken  to  assist  in  overcoming  the 
desi)erate  need  of  e(|ui])ment  by  providing  cars  and 
locomotives.  Other  resolutions  fax'ored  :  (a)  .\  scienti- 


fic survey  on  the  pai-t  of  the  CM. A.  as  an  aid  in  shap- 
ing taxation  policies;  (b)  some  action  by  the  provin- 
cial governments  to  prevent  the  present  huge  annual 
hre  waste;  (c)  the  elimination  of  all  government 
patronage  in  the  granting  of  contracts  and  the  intro- 
duction of  full  and  free  competition;  (d)  the  establish- 
ment of  libraries  and  lal)oratories  for  the  furtherance 
of  industrial  research. 

*  *  * 

In  connection  vvitli  the  latter  resolution,  namely, 
the  establisliment  of  industrial  research  bureaus,  "it 
nlay  be  pointed  out  that  this  matter  has  been  discussed 
by  the  recently-appointed  Advisory  Council,  and  a  re- 
commendation has  been  made  to  the  government  by 
that  Council.  It  is  difficult  to  understand  how  public 
money  could  be  more  wisely  spent  at  the  present  mo- 
ment to  assist  commercial  development  than  in  the 
establishment  of  research  libraries  and  laboratories, 
wdiich  would  make  possible  the  solution  of  many  pro- 
blems that,  at  the  present  moment,  retard  our  indus- 
trial progress  and  prevent  Canada  from  taking  as  pro- 
minent a  place  in  the  commercial  world  as  her  natural 
resources  amply  justify.  Up  to  the  present  time  Cana- 
dian manufacturers  have  sought  government  protec- 
tion against  the  inroads  of  competitors  largely  on  the 
argument  that  they  were  unable  to  compete  with  the 
older  established  and  larger  t)rg-anizations  of  foreign 
countries.  This  lias  resulted  in  a  certain  industrial  de- 
velopment for  which  the  consumer  paid  I)ut  from  which 
the  manufacturer  has  reaped  no  special  benelil.  It 
would  not  appear,  therefore,  that  this  was  the  best 
form  of  assistance  the  government  could  have  given  to 
our  young  industries.  Tremendous  developments  have 
taken  place  during  the  last  few  years  as  regards  indus- 
trial procedure,  these  being  largely  the  result  of  inves- 
tigation and  research.  It  might  thus  have  been  much 
])etter  if  the  Canadian  tiovernment,  years  ago,  instead 
of  protecting  and  fostering  inefficiency  in  the  form  of 
out-of-date  processes,  had  placed  at  the  disposal  of  our 
young  indu.stries  the  means  of  themselves  improving 
their  methods  of  manufacture  and  general  operatio/i, 
so  as  to  be  in  a  position  to  meet  world  competition — 
the  underlying  idea  in  the  present  suggestion  for  the 
establisliment  of  industrial  bin-eaus. 

*  *  * 

Many  of  the  problem,^  met  with  daily  in  our  Cana- 
dian industries  have  already  l)een  solved  in  other  ccnm- 
Iries  and  the  solutions  published  either  in  magazine, 
IJamphlet,  or  book  form.  For  this  reason  the  establish- 
ment of  good  industrial  liibraries  in  certain  centres 
would  seem  to  be  the  first  step  towards  a  greater  com- 
mercial development.  For  the  jM-oblems  vvhich  are  yet 
unsolved  we  have  either  the  alternative  of  tackling 
tlieni  ourselves  in  our  own  laboratories  or  sitting  tight 
while  ofther  tountries  soh  c  them  and  rea]:i  the  benefits, 
'i^his  would  mean  that  Canada  continues  to  lag  along 
behind  licr  neighbors  industrially,  which  means,  again, 
that  tlie  past  and  ibresent  system  of  coddling  will  have 
to  be  continued  iiidennitely.  Plainly,  tiie  projier  course 
is  to  supply  our  industries  with  the  means  of  de\-eloi)- 
ing  'their  own  strength  and  growth  so  that  the\-  nia\- 
be  self-supporting.  Industrial  libraries  and  industrial 
research  laboratories  are.  as  shown  !)>■  the  historv  of 
our  foreign  industrial  conii)etitors,  undouI)tedly  one  of 
\hv  best  means  of  fostering  industries.  I.et  us  have 
them  immediately,  tiien.  thait  Canadian  industries  may 
stand  on  an  ecpial  footing  with  those  of  foreign  coun- 
tries. 
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The  Cheaper  Types  of  Road 

Till',  s^rcatot  part  oi  ourrcMil 'road-niakiiii;  lilcra- 
tiirc  deals  with  road.s  of  ilic  so-called  i)crmaiK'nl 
tvpc.  Attention  is  liciui.;  t'lntlior  (.•oiiceiUratid 
on  this  tvpc  of  road  oi-  i>a\cnKMit  hy  o.\U'nsi\c 
ail\crlisiny  and  i)Ml)Hcity  jM-opaj^anda.  To  such  an  ex- 
tent is  this  true  that  there  is  a  tendency  lo  forget  thai 
other  varieties  exist.  Cinicrete.  asphalt,  brick,  granite 
block,  various  proprietary  surfaces,  and  many  other 
hard-surfaced  roads  are  being  so  largely  advocated  that 
the  chea!>er  surfaces  are  in  danger  of  being  considered 
nt>n-e.\tant.  W  e  cannot  overestinialc.  of  course,  the 
iiiipt)rtance  of  these  more  or  less  permanent  road  sur- 
faces, but  it  must  be  remembered  that  for  every  mile 
of  such  roads  there  are  tens  of  miles  of  a  less  lasting 
varietv.  The  majority  of  roads  in  our  rural  districts 
t».>-dav  are  earth  or  clay  and  gravel.  \\  here  any  at- 
tempts are  made  to  secure  a  more  durable  and  lasting- 
surface  these  ai^e  rarely  carried  beyond  a  process  of 
macadamizing,  and  in  most  cases  the  simple  water- 
bomul  macadam  is  considered  sufficient. 

The  bituminous,  concrete,  or  block  types  of  road, 
alone  and  in  various  combinations,  are  quite  as  effec- 
tive as  anything  known  for  the  carrying  of  heavy  and 
diversified  traffic.  They  are  expensive,  however — so 
much  so  that  their  use  is  justifiable  only  where  the  re- 
turn incident  upon  their  incor])oration  in  a  road  is 
comparable  with  the  cost.  This  condition  will  apply 
only  to  main  or  trunk  roads  where  the  traffic  is  suffi- 
ciently- dense  to  warrant  a  condition-  of  practical  per- 
manence and  require  a  road  of  suitable  width  and  loca- 
tion to  carry  such  traffic.  The  vast  majority  of  our 
roads,  however,  must  still  be  secondary.  They  carry 
a  traffic  insufficient  to  justify  large  expenditures,  and, 
for  this  reason,  lower  grade  and  cheaper  materials 
must  be  looked  upon  to  fulfill  the  requirements.  This 
fact  niust  not  be  lost  sight  of,  although  the  tendency 
of  current  literature  is  to  discredit  the  cheaper  roads 
and  thereby  exert  a  certain  influence  upon  road-build- 
ing municipalities  to  lay  more  expensive  roads  to  their 
own  financial  loss  anrl  the  detriment  of  the  whole  road- 
building  industry. 

Of  course,  improvement  to  the  cheaper  roads  must 
be  looked  upon  as  a  necessity  in  time.  This  improve- 
ment may  be  but  a  surfacing  of  gravel  to  an  existing 
clay  road,  and  in  many  instances  such  a  procedure 
will  be  all  that  is  justifiable  and  indeed  necessary.  If 
gravel  is  located  sufficiently  near  the  road  site,  this 
form  of  improvement  is  to  be  generally  commended 
where  traffic  does  not  warrant  a  permanent  surface. 
F"or  hundreds  of  miles  of  our  roads,  however,  earth 
and  clay  are  all  that  will,  for  many  years,  be  used.  The 
earth  road  is  admirable  where  traffic  is  of  local  im- 
portance, provided  it  is  well  drained  and  carefully  and 
systematically  maintained.  It  must  be  remembered, 
too.  that  a  good  earth  road  will  make  an  ext'ellent  foun- 
dation for  more  lasting  surfaces,  and  that,  therefore, 
until  such  improvements  are  rendered  necessary  by 
the  exigencies  of  traffic,  the  earth  road  should  be  kept 
in  the  most  efficient  state  of  repair. 

If  materia'.s  are  sufficiently  available,  the  gra\'el 
or  water-bound  macadam  makes  a  cheap  road  .surface 
of  great  usefulness  and  efifectiveness.  The  latter,  while 
formerly  the  standard  of  high-class  construction,  is 
now  classed  among  the  mr)re  mediocre  surfaces.  The 
day  of  its  usefulness  has  not  passed,  however,  and 
there  are  still  openings  for  its  employment  where  eco- 
nomic considerations  render  it  desiral)le. 

The  fact  that  needs  to  be  impressed  is  that,  while 


bituiucn  or  concrete,  or  a  number  of  other  materials, 
ui.iy  approach  the  long-sought  perfect  road  surface,  it 
is  a  matter  of  dollars  and  cents  that  counts  in  the  end. 
We  cannot  have  ideal  pavements  on  all  of  our  roads. 
'I'hen  let  us  have  them  by  all  means  where  they  will 
])ro\'e  their  greatest  usefulness.  On  the  greater  num- 
ber of  our  rural  highways,  however,  the  cheap  roads 
are  all  that  are  defensible,  and,  in  fact,  all  that  are  de- 
sirable. In  view  of  this,  study  must  not  be  wholly  con- 
centrated on  the  high-grade  roads  to  the  detriment  of 
those  less  expensive  but  just  as  useful  types. 


Vancouver  Officials  Get  Salary  Boost 

ONI",  of  the  convincing  proofs  of  the  rapid  re- 
covery of  Vancouver  from  the  depression 
which  set  in  coincident  with  the  declaration  of 
war  is  afforded  in  the  readjustment  of  civic  sal- 
aries to  the  figures  which  prevailed  during  the  good 
times  preceding  the  slump.  The  wages  of  the  police, 
firemen  and  city  workmen  were  advanced  in  the  be- 
ginning of  the  year,  and  at  a  meeting  held  late  in 
May  the  city  council  agreed  the  time  had  arrived 
when  the  salaries  of  corporation  officials  should  be 
restored  to  the  former  figures,  as  follows : 


.1916 

1917 

.$3,300.00 

Snecial  counsel  retainer  .  ;  

3,400.00 

3,000.00 

City  comptroller  

3,374.40 

3,300.00 

City  Engineer  

,S, 300.00 

3,300.00 

City  medical  health  officer  

3,373.40 

3,300.00 

City  treasurer  

3,475.00 

3,500,00 

City  clerk  .'  

2,475.00 

3,500.00 

City  accountant  

2,680.80 

3,000.00 

City  assessriient  commissioner  

3,475.00 

3,500.00 

City  auditor  

1,754.40 

3,000.00 

Works  secretary  

1.7.60.40 

1,800.00 

3  337.00 

3,235.00 

1,584.00 

1,630.00 

License  inspector   

1,584.00 

1,630.00 

Assistant  Trades  License  inspectors  .  .  . 

1,161.60 

1,200.00 

City  clerk's  first  assistant  

1,453.00 

1,500.00 

City  janitors — 

First  ...   

987.60 

960.00 

Second   

831.60 

900.00 

Third  

773.30 

840.00 

Waterworks  foreman  

1,760.40 

1,800.00 

Chief  meter  clerk  

1,330.00 

1.380.00 

Bookkeeper  (water)   

1.200.00 

1,330,00 

Relief  officer  

1,800.00 

2,100.00 

Plumliing  inspector  

1.418.00 

'  1,560,00 

1,013.00 

1.360.00 

All  chief  clerks  

1.330.00 

1,500,00 

Mayor's  secretary  

1,330.00 

1,500,00 

Building  inspector  

1,650.00 

1,680.00 

3.400,00 

Assistant  electrician  

1,539.00 

1.560.00 

Superintendent  fire  alarm  and  police  pat- 

1,710.00 

1.740.00 

Fire  department  electrician   

l.SOO.OO 

1.360,00 

City  industrial  commissioner  

1.500.00 

2.100,00 

If  every  shipper  whose  commodities  have  to  make 
a  rail  trij)  before  reaching  the  consumer  were  to  load 
cars  to  maximum,  or  the  10  per  cent,  excess  authorized, 
there  would  be  little  or  no  car  shortage.  For  example, 
one  of  the  large  cement  manufacturers  has  recently 
made  good  in  this  respect  by  loading  all  of  its  ship- 
ments to  lOS  per  cent,  of  the  marked  capacity  of  cars. 

The  Portland  Cement  Association  is  now  jM-inting 
the  second  large  edition  of  its  cement  stave  silo  book- 
let, which  was  issued  only  three  weeks  ago.  Manufac- 
turers of  silo  staves,  and  cement  stave  silo  builders 
say  that  the  ])ros])ect  for  a  good  silo  building  year  is 
far  bc\ond  uoruial. 
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Engineers  in  Canada  Organize  for  War 

Canada's  Participation  in  the  War  Has  Introduced  Problems  Which  Require 
Engineering  Solutions — Industrial  Development  Must  Expand  After  the  War 


IN  Chicago  recently  an  engineering  conference  of 
delegates  representing  50,000  engineers  was  held, 
with  a  view  to  urging  co-operation  of  the  engineer- 
ing bodies  of  the  United  States.  At  the  conference 
it  was  determined  that  no  new  society  was  needed,  but 
that  by  organizing  all  of  the  existing  bodies  it  would 
be  possible  to  attain  the  desirable  co-operation.  What 
was  regarded  as  the  most  prominent  single  feature  of 
the  meeting  was  a  presentation  of  how  the  Canadian 
societies  met  the  war  crisis,  by  J.  S.  Dennis,  president 
of  the  Canadian  Society  of  Civil  Engineers.  This  ad- 
dress, delivered  on  the  verge  of  the  United  States' 
entry  into  the  war,  was  full  of  ideas  that  would  prove 
invaluable  in  time  of  crisis.  In  urging  a  democratic 
federation  of  all  societies,  Mr.  Dennis  pledged  the  sup- 
port of  Canadians.  Extracts  from  the  address  follow  : 
We  in  Canada  also  have  the  problem  of  the  federa- 
tion of  engineering  societies  confronting  us.  We  have 
all  the  branches  of  the  engineering  professian  repre- 
sented in  difYerent  societies  or  clubs,  and  our  desire  is 
to  try  and  federate  and  consolidate  them  into  one  cen- 
tral organization,  at  least  in  so  far  as  a  central  board  is 
concerned. 

Our  main  object  in  the  Canadian  Society  of  Civil 
Engineers  is  to  encourage,  as  far  as  Canada  is  con- 
cerned, exactly  what  1  understand  you  are  aiming  at — 
that  is,  a  federation  of  all  of  the  engineering  societies 
in  Canada — and  we  have  under  consideration  the 
change  of  our  name  so  as  to  extend  an  invitation  for  all 
to  come  in  and  create  a  big  federal  organization.  My 
particular  object  this  year  as  president  of  the  Canadian 
Society  of  Civil  Engineers  is  to  endeavor  to  get  the 
society  to  go  outside  of  the  ordinary  routine  of  strictly 
professional  or  technical  subjects  and  take  part  in  the 
bigger  and  broader  problems  that  are  confronting  us 
in  Canada  as  a  result  of  the  war,  and  in  this,  I  may  say, 
we  have  accomplished  something. 

War  Has  Introduced  Problems 

We  have  in  Canada  certain  problems  which  have 
come  to  us  as  a  result  of  our  participation  in  the  war. 
Probably  among  the  most  important  of  these  is  the 
question  of  how  we  can  increase  the  production  of  our 
country  by  the  development  of  our  natural  resources. 
We  think  Canada  has  been  blessed  by  nature  with  al- 
most inexhaustible  resources  of  water-power,  tim'ber, 
minerals,  agricultural  lands,  and  so  on,  and  therefore, 
as  a  society,  we  are  urging  that  special  study  be  given 
to  the  question  of  how  Canada's  natural  resources  can 
l)est  be  developed.  Our  Dominion  authorities  have 
created  a  cummission  to  study  this  i)rol)lcm,  and  the 
chairman  of  one  of  their  im])ortant  sub-commiUees  is 
the  chairman  of  our  finance  commitlec. 

We  have  in  Canada  another  hip-  prtjblem  connected 
with  our  transportation  systems.  Canada  to-day  has  a 
greater  mileage  of  railway  in  oi)eration  ])er  capita  tlian 
any  other  country  on  the  face  of  the  globe — some 
35.000  miles  of  railway  for  a  population  of  about  eight 
million  people.  While  the  company  1  have  been  con- 
nected with  for  a  good  many  years  is  "strong.''  some  of 
the  other  coiupanies  are  not  in  Uic  same  |)osition.  and 


we  are.  therefore,  faced  with  the  question  of  solving 
these  transportation  problems.  A  committee  was  ap- 
pointed last  year  to  consider  the  transportation  situa- 
tion and  to  submit  a  solution  for  consideration  when 
parliament  reassembles.  A  most  interesting  and  valu- 
able report  on  this  problem  was  prepared  by  Mr.  W.  F". 
Tye,  one  of  our  members,  also  a  member  of  the  Ameri- 
can Society  of  Civil  Engineers.  He  presented  his  re- 
port as  a  paper  read  before  one  of  the  weekly  meetings 
of  the  Canadian  society  at  Montreal.  We  did  with  it 
as  we  do  with  all  of  our  weekly  paper.s — printed  and 
distributed  three  or  four  thousand  copies  to  our  mem- 
bers, in  addition  to  which  Mr.  Tye  himself  had  printed 
and  distributed  about  three  thousand  copies.  As  a  re- 
result,  before  this  debate  comes  of?  in  parliament  the 
people,  as  a  whole,  will  have  been  well  informed  as  to 
the  existing  conditions  in  regard  to  our  railways  and  as 
to  the  possible  methods  of  solution  suggested  through 
this  paper. 

Engineers  Solve  War  Problems 

In  addition,  engineers  in  Canada  have  been  called 
upon  to  advise  and  take  a  certain  part  in  the  solution 
of  many  of  the  great  war  problems  that  we  are  now 
facing.  War  to-day  is  a  matter  of  science.  Immense 
changes  have  taken  place  in  the  conduct  of  war  in  the 
last  few  years.  The  last  war  that  Great  Britain  was 
concerned  in  was  that  of  South  Africa.  The  war  of  to- 
day is  an  entirely  different  proposition.  The  experi- 
ence of  the  British  army  in  the  South  African  War 
has  been  the  foundation  of  many  of  the  methods  used 
in  this  war — that  is,  the  system  of  warfare  introduced 
by  the  Boers  in  South  Africa  of  fighting  in  trenches, 
protected  by  barbed  wire,  was  the  basis  of  the  trench 
system  of  the  present  war.  The  present  system  of 
trenches,  protected  by  wire  entanglements,  was  ado])t- 
ed  by  practically  all  of  the  warring  nations  as  a  result 
of  that  experience,  and  to-day  on  all  the  fronts  in  this 
war  the  great  demand  has  been  for  barbed  wire — in 
fact,  one  of  the  greatest  difficulties  has  been  to  get  a 
sufificient  amount  of  barbed  wire  to  go  around. 

The  appliances  used  in  connection  with  war  nowa- 
days are  wholly  a  matter  of  engineering  science. 
Whether  it  is  a  (juestion  of  aircraft,  submarines,  high 
exi>losives,  guns,  jirojectiles,  rifles,  tanks,  or  motor 
power,  or  some  particular  kind  of  trencli  and  i)rotec- 
tive  work.  Through  the  whole  list  you  will  notice 
that  the  engineering  profession,  in  some  branch,  comes 
into  play.  Beginning  with  high  explosives,  you  know 
the  change  which  has  taken  place  through  the  in\  esti- 
gations  of  chemical  engineers,  until  to-da\-  the  ex- 
plosives used  in  warfare  dififer  enlirel_\'  from  those  used 
fifty  years  ago. 

Engineering  Science  Universally  Involved 

In  the  matter  of  guns:  To-(la\-  the  methods  used  in 
manufacturing  guns  (  I  mean  when  I  s])eak  of  "guns," 
of  com-se,  artillery)  is  based  upon  dififercnt  methods, 
and  their  use  is  entirely  dififercnt  from  that  formerly 
used.  Our  modern  rifles  are  entirely  different,  and 
Inuidreds  of  new  niecli.inical  ai)i)liances  are  being  nsed. 
so  lliat  il  ma_\-  be  claimed  thai  war  lo-dav  brings  iiUo 
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play  a  j^rfatcr  iuiml)cr  ui  ciii^iiu'criiii^  ;uti\ itics  lliaii 
was  ever  ilrcamcil  of  in  past  wars.  As  a  coiiscqunu  i', 
thri»u,iihi)Ht  all  the  armies  of  all  tlio  warring  nations 
ihc  cn.i;inccr  is  playing  a  \  cry  i)roniiiu'ut  part. 

Ill  Canada  llu-  war  lias  allcctcd  us  very  materially. 
W'e  arc  bnt  a  small  i)oi)ulalion,  oociipyini^  a  lari;c  i)art 
of  this  Xorth  .American  continent.  When  tlic  war 
hrokc  v)nt  there  was  not  an  ohlij^ation  ni)on  a  sins^le 
man  in  the  Hominion  of  Canada  to  take  u\i  arms;  no 
law  to  force  him  to  take  up  arni>:  no  condition  exist- 
iui^  upon  which  he  couUl  be  called  upon  to  i^o  and  take 
|>art  in  this  war.  .\ction  by  the  people  of  Canada  in 
t^cttinj^-  into  this  war  was  of  their  own  free  will,  and 
t!»ere  is  no  existing  law  by  w  hich  the  r>ritish  Govern- 
ment could  call  upon  a  siuiile  man.  The  movement 
was  voluntary,  and  up  to  date  we  lia\e  provided  some- 
ihinij  like  four  hundred  thousand  men.  We  hope  to 
provide  five  hundred  thou.sand  men.  Five  hundred 
thousand  men  of  a  tii^htin^-  aye.  out  of  a  population  of 
eii^ht  millions,  is  a  lar^e  percentage.  This  is  a  yount^ 
man's  war;  men  of  old  aj^e  have  no  business  in  the 
war  at  all. 

W'e  pay  our  soldiers  a  higher  rate  than  has  been 
paid  any  soldiers  in  previous  wars.  We  pay  them 
$1.10  a  day,  and  we  also  provide  the  family  of  each 
soldier  a  separate  allow'ance  of  $20  per  month.  In 
addition,  the  i)eople  of  Canada,  feeling  that  the  wives 
and  dependents  of  the  men  at  the  front  should  not  suf- 
fer, have  up  to  date  voluntarily  subscribed  alwut  six- 
teen million  dollars,  all  of  which  is  going  to  the  de- 
pendents of  our  soldiers  at  the  front,  making  a  general 
allowance  to  a  military  man's  family  of  $60  per  month. 

The  Scientific  Side  Has  Imposed  Difficulties 

One  of  the  difficulties  we  have  in  Canada  in  con- 
nection with  our  ])articipation  in  the  war  has  been  the 
scientific  side.  We  were  not  a  warlike  people  in  Can- 
ada. When  war  broke  out  we  had  to  try  and  get  the 
largest  number  of  men  possible  in  the  shortest  possible 
time  and  ecpiip  them.  I  would  like  to  point  out  to  you, 
in  addition  to  moving  and  paying  for  a  Canadian  army, 
we  are  equipping  them — that  is,  the  four  hundred  thou- 
sand we  have  provided,  and  the  five  hundred  thousand 
we  hope  to  provide,  have  been  entirely  equi]3])cd  in 
Canada.  We  provide  everything — pay,  maintain  the 
men,  their  dependents,  and  provide  pensions  for  them 
after  the  war  is  over. 

( )ur  great  problem,  as  I  have  said,  was  the  scientific 
side  of  it.  We  had  very  few  men  in  Canada  w  ho  knew 
anything  about  modern  warfare.  There  are  few  engi- 
neers in  Canada  who  know  anything  about  modern 
military  engineering,  and  one  of  our  great  needs  in  the 
earlier  stag'es  of  the  war  was  for  an  engineers'  corps. 
We  had  only  a  small  permanent  military  engineering 
corps,  and  one  of  the  first  things  done  by  the  engineers 
generally  was  to  put  themselves  on  record  that  they 
stood  ready,  subject  to  the  call  of  the  country.  A  great 
many  of  the  older  men  knew  that  they  could  not  go  to 
the  front,  but  might  be  of  use  at  home. 

The  Canadian  Society's  Honor  Roll 
As  president  of  the  Canadian  Societv  oi  Civil  Engi- 
neers I  am  proud  of  the  fact  that  we  are  putting  u])  in 
our  home  building  a  roll  of  honor  of  the  men  in  the 
engineering  society  in  Canada  -who  have  gone  tf)  the 
front.  That  roll  will  comprise  over  700  names.  We 
are  putting^  it  up  in  the  main  hall  of  our  building,  with 
a  proper  inscriptif»n,  containing  the  name  and  rank  of 
every  man  who  responded  to  the  call.  Unfortunatel\ , 
already  we  are  having  to  signify  many  of  the  names  on 


that  rnU  with  a  golden  star,  showing  that  these  men 
lia\e  made  the  sn|)renie  sacrifice  for  the  good  of  the 
ciiuntry  and  their  profession. 

W  hen  we  came  to  the  great  demand  for  guns  and 
munitions  resulting  from  the  changed  method  of  war- 
fare very  few  people  knew  anything  about  it  outside  of 
(iermany  or  France.  Great  Britain  knew  little  about 
it,  and  on  this  continent  we  knew  nothing  about  it. 
\\)u  ha\e  in  the  United  States  government  arsenals 
that  make  munitions  for  your  own  guns,  but  they  were 
not  of  the  character  of  munitions  used  in  Europe.  They 
would  have  been  useless  in  the  character  of  campaigns 
carried  on  there  now,  and,  therefore,  both  in  the  United 
-States  and  Canada  in  the  efifort  to  meet  the  demand  it 
was  necessary  to  originate  entirely  new  methods,  and 
the  success  met  with  is  largely  due  to  the  way  in  which 
the  mechanical  engineers  responded  to  the  call  and 
took  charge  very  largely  of  the  installations  in  the 
munition  plants  which  sprang  up  almost  over  night. 
As  a  result,  in  Canada  to-day  we  have  some  four  hun- 
dred thousand  people  engaged  in  the  manufacture  of 
munitions,  largely  of  explosive  munitions.  We  have 
had  to  create  an  entirely  new  equipment,  but  we  have 
been  able  to  get  to  the  stage  that,  with  the  marvellous 
expansion-  in  Great  Britain  in  the  same  lines,  it  looks 
as  if  in  the  near  future  we  will  be  able  to  manufacture 
most  of  our  own  munitions. 

Chemical  Engineering  Has  Made  Greatest  Advance 

In  addition  to  what  I  have  said,  there  has  been  a 
marvellous  work  done  by  the  chemical  engineers. 
Chemical  science  in  connection  with  the  present  war 
has  probably  made  more  rapid  strides  than  any  of  the 
other  branches  of  the  profession.  In  the  manufacture 
of  explosives,  in  the  manufacture  of  a  thousand  and 
one  things  used  in  this  war,  the  chemical  engineer  has 
solved  a  great  many  problems.  I  am  glad  of  having 
the  opportunity  of  saying  to  you  that  some  of  the  most 
serious  problems  connected  with  this  phase  of  warfare 
have  been  solved  in  the  United  States.  They  were 
solved  in  a  very  remarkable  way,  and  where"  time  was 
an  absolute  essential.  I  have  in  mind  one  case  that  I 
have  heard  of,  where  it  was  absolutely  necessary  for 
the  allied  governments  to  be  able  to  feel  they  were 
going-  to  be  able  to  get  a  certain  product  by  a  certain 
date.  It  was  not  thought  possible.  Two  members  of 
the  chemical  engineers  of  the  United  States  stayed 
with  that  job,  as  we  say  in  the  W^est,  for  fortv  or  fifty 
hours,  without  taking  their  clothes  ofl:',  and  it  w-as 
solved  twenty-four  hours  before  it  was  thought  pos- 
sible. 

After  the  War 

There  is  no  doubt  hut  that,  following  the  war,  there 
is  going  to  be  a  great  demand  for  engineering"  experi- 
ence the  world  over,  (jreat  Britain  has  sufTered  an 
immense  loss  in  men,  ships,  material,  and  wealth,  but 
her  shores  have  not  been  invaded  nor  are  they  likely  to 
be.  On  the  continent  of  Europe  the  destruction  is  be- 
yond human  comprehension,  and  in  connection  with 
rehabilitation  of  these  countries  engineers  will  be 
greatly  in  demand.  In  Russia  the  opportunities  after 
the  war  are  going  to  be  very  marked.  Russia  is  a  mar- 
vellous country.  The  new  government  will  probably 
follow  a  much  more  progressive  policy  and  do  much 
to  extend  the  development  of  that  country.  There  are 
Russian  commissions  now  looking  after  industrial  con- 
struction, dock  installation,  elevator  construction, 
along  the  most  detailed  lines  of  costs  and  supplies  of 
materials,  which,  if  carried  out.  will  in\dlve  an  ex])en- 
diture  of  many  million  dollars.    Then  in  I'^-ance  and 
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Belgium  there  will  be  great  openings  for  engiiu-cr>, 
and  it  is  reasonable  to  suppose  that  the  engineering 
professions  of  the  country  who  take  part  in  tiie  war 
will  have  the  first  call.  VVe  think  that  the  men  of  the 
engineering  profession  in  Canada  who  responded  to 
the  call  of  duty  are  going  to  have  the  first  call  in  a 
professional  way  in  the  rehabilitation  of  thoe  coun- 
tries. 

Must  Expand  Industrial  Development 

You  will  find  in  history  that  there  has  been  a  great 
influx  of  people  to  this  continent  following  all  Euro- 
pean wars.  After  the  South  .\frican  War,  when  Great 
Britain  had  only  300,000  men  engaged,  statistics  show 
that  120,000  of  them  came  to  the  United  States  and 
Canada  within  one  year  of  the  close  of  the  war.  In 
the  last  Balkan  war  the  statistics  show  that  while  the 
total  immigration  from  the  countries  engaged  was  less 
than  14,000  the  year  before  the  war,  within  thirteen 
months  after  the  close  it  had  increased  to  over  47.000. 
In  connection  with  the  solution  of  this  problem,  we 


must  both  expand  our  industrial  development  and  all 
the  activities  which  require  labor  if  we  are  going  to 
take  care  of  these  people.  We  in  Canada  are  facing 
this  problem  very  seriously.  We  have  the  resources 
to  develop,  but  we  haven't  much  money.  We  nope 
that,  following  the  war,  we  can  interest  you  people 
living  south  of  the  imaginary  boundary  line,  whom  we 
look  upon  as  our  good  neighbors,  and  whom  possibly 
in  the  near  future  we  may  be  able  to  welcome  as  our 
allies,  to  interest  yourselves  in  Canada.  You  ha\-e  the 
money,  we  have  the  opportunity  ;  and  we  want  to  link 
up  the  t)pportunity  with  the  money,  so  as  to  create  in 
the  northern  part  of  this  continent  a  civilization  and  a 
denn)cracy  which  will  absolutely  prevent  a  recurrence 
of  what  is  happening  now.  W'e  hope  to  solve  these 
prol)lems  along  those  lines,  and,  in  cloing  so,  no  body 
of  men  in  America  can  be  of  greater  service  than  those 
men  of  the  engineering  profession  who  naturally  have 
to  face  problems  in  a  manner  that  the  ordinary  man 
does  not  meet. 


Present  Estimating  System  Has  Drawbacks 

Current  Bidding  Practice  is  Just  a  Gamble — Favors  Those  Who  Make 
Biggest   Mistakes  —  Quantity  Surveying  is  the  Business-Like  Method 


MirrilODS  of  bidding  that  are  followed  in 
building  work  in  this  country  are  considered 
by  many  as  obsolete.  The  system  of  cpian- 
tity  surveying,  already  widely  accepted  in 
the  Old  Country,  but  little  employed  here,  is  regarded 
as  possessing  a  multitude  of  advantages,  besides  being 
admirably  adapted  to  the  conditions  of  building  work 
current  here.  The  evils  of  the  competiti\e  bidding- 
method  are  for  the  most  part  eliminated.  Some  of 
the  drawbacks  were  set  forth  by  Mr.  G.  Alexander 
Wright,  one  of  the  pioneers  in  the  introduction  of  the 
quantity  system,  and  an  active  worker  in  this  move- 
ment, in  a  paper  before  the  annual  convention  of  the 
Society  of  Construction  of  Federal  Buildings  at  W^ash- 
ington.    Mr.  Wright,  in  part,  says: — 

First,  there  is  the  enormous  waste  of  time  and 
money,  by  bidders  all  going  over  the  plans  and  specifi- 
cations, all  doing  the  same  thing,  all  covering  the 
same  ground,  without  arriving-  at  the  same  result,  in 
fact  competing  with  each  other  as  to  how  much  ma- 
terial a  building-  will  take,  each  one  apparently  try- 
ing to  see  how  little  he  can  take  off ;  anything,  so 
long  as  he  can  beat  the  other  fellow.  This  is  gambl- 
ing, not  competition,  nor  legitimate  estimating,  con- 
secpiently  when  it  comes  to  pricing:  the  items  it  is 
obvious  that  the  bidders  are  more  or  less  handicapjied  ; 
no  two  bidders  start  on  the  same  basis.  No  two  bid 
on  the  same  cjuantity  of  materials  or  labor.  Some 
may  be  about  right,  others  have  too  nuich,  others  too 
little.  These  latter  are  the  men  who,  through  their 
mistakes  in  taking  "short"  quantities  as  it  is  termed, 
so  often  land  a  job  and  beat  the  more  competent  bid- 
der, who  by  being  extra  careful  and  accurate,  does  suc- 
ceed in  getting  his  quantities  off  more  correctly,  but 
if  the  truth  must  be  told,  the  more  careful  and  ac- 
curate a  bidder  is,  the  less  chance  he  lias  of  getting 
a  job.  Is  any  system  which  favors  those  who  make 
the  l)iggest  mistake  commercially  sound?  Is  it  busi- 
ness? Is  it  worthy,  let  me  ask  of  a  government  de- 
])artincnt?     Does  this  loose  method  i)ay  those  who 


put  up  buildings  in  the  long  run?  Is  it  the  best  we 
can  do? 

Just  a  Gamble 

The  trouble  which  suijerintendents  and  architects 
have  with  a  certain  class  of  contractors  in  carrying- 
on  work,  does  not  arise  so  much  from  the  contractor's 
desire  to  make  an  unfair  profit,  as  it  does  from  his 
efforts  to  keep  his  losses  down  as  much  as  possible, 
or  at  least  to  "break  even,"  as  we  say.  What  would 
any  man  do  under  similar  conditions?  It  is  our 
wretched  system,  not  the  bidder,  which  is  at  fault. 
The  lowest  bid,  which  is  the  one  most  generally  ac- 
cepted, is  usually  anything  but  the  most  accurate 
(except  from  the  owner's  viewpoint)  and  correspond- 
ingly, the  bidder  is,  under  the  present  methods,  not 
always  able  to  gi\  e  the  best  service  for  that  reason. 
So  true  is  this  in  private  work,  let  on  the  so-called 
competitive  system,  that  the  average  building  con- 
tract, from  start  to  finish,  has  degenerated  into  a  game 
of  chance,  a  gamble,  an  unhealthy  contest.  Such  un- 
certainty is  in  itself  a  disturbing-  element.  W^iy 
should  not  all  l)idders  figure  on  identicallv  the  same 
thing,  from  the  same  starting  point?  The  (piantity 
of  work  in  a  job  is  the  same,  whichever  bidder  does 
it.  Why  should  they  not  all  figure  on  that  quantity? 
Unless  it  be  that  owners  want  to  see  who  will  make 
the  greatest  "mistake." 

Owner  Should  Know  What  He  is  Getting 

(  )u  the  other  hand,  is  not  an  owner  entitled  to 
know,  if  he  so  wishes,  what  he  is  going  to  get,  before 
he  binds  himself  to  pay  out  a  large  sum  of  money?  If 
the  same  owner  was  about  to  buy  a  large  tract  of 
laud,  we  will  say  of  irregular  shape  and  grade,  he 
would  want  every  detail  and  boundary  definitely 
fixed,  every  corner  clearly  defined,  but  this  same  man, 
owing  to  a  (|uestion;d)le  custom,  will  sign  a  building- 
contract  for  half  a  million  or  more,  and  what  does 
he  know  about  it?  or  what  is  he  going  to  get?  He 
has  seen  a  picture  of  his  building,  but  it  is  a  long. 
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tlK>riiy  stretch  between  that  and  ilio  liiiisliod  stnio- 
ture,  which  he  expects  ti>  get  for  a  certain  price,  lie 
has  seen  the  drawings  and  speciticatioiis,  and  i)i.rliai)s 
the  details,  llranting  all  this,  there  is  still  tn  him  a 
si>rt  of  mystery  ahont  how  the  cost  of  his  work  is 
arrived  at.  lie  niiderstands  very  little  ahonl  il  and 
hut  few  will  take  the  trouble  to  enlighten  hini. 

If,  however,  an  owner  could  sec  sonic  docnniiiil 
in  real  figures,  a  list  of  everything  that  he  is  going 
to  get  for  his  money,  he  would  he  surprised  at  the 
(juantity  «>f  it.  He  could  see  that  much,  and  would 
i)e  far  less  liable  ti>  think  that  contractors  had  ])ut 
up  a  job  upon  him  and  run  the  cost  of  his  building  up 
unnecessarily.  The  mass  of  figures  and  inft)rination 
that  a  bill  of  quantities  presents  would  appeal  to  liini 
because  he  could  read  and  understand  figures  far  bet- 
ter than  he  can  read  drawings.  There  should  be  no 
mystery  about  these  plain,  matter-of-fact  business  re- 
(|uireinents.  There  is  no  uiisuriiiouiitable  ])rivacy  now- 
ailays  in  such  things;  the  ])ciiods  of  ilie  trade  guilds 
and  accompanying  secrets  are  o\  er,  oiil}-  the  traditions 
remain.  This  idea  of  keejiing  all  Midi  information  from 
the  owner,  which  is  more  or  less  prevalent,  is  a  false 
notion,  a  survival  of  bygone  times.  There  should  be 
no  mystery  at  all  about  it. 

Quantity  Surveying  Requires  Experience 

It  would  be  interesting  to  know  how  niaiiy,  or  what 
percentage  of  the  contractors  themselves  could,  if 
put  to  the  test,  take  a  set  of  plans  and  specifications 
for  a  quarter  of  a  million-dollar  office  building  of  to- 
day, and  personally  take  off  all  the  quantities  in  detail 
in  each  trade  and  jjrice  same  correctly  without  outside 
assistance.  \'ery  few.  Yet  many  i)rivate  owners  think 
that  is  what  is  done,  and  that  is  why  they  expect  so 
much  from  the  contractor.  Such  work  requires  train- 
ing, it  is  not  merely  a  question  of  mathematics,  as  some 
may  suppose.  A  knowledge  of  architecture,  sound 
construction,  and  engineering  is  essential  in  a  com- 
petent (piantity  surveyor,  in  fact  in  older  countries 
many  of  them  are  trained  architects  or  engineers  be- 
fore they  feel  competent  to  establish  themselves  as 
quantity  surveyors,  but  this  phase  of  the  subject  is 
something  which  is  very  little  understood  in  this  coun- 
try— as  yet. 

Old  customs  die  hard,  but  they  never  died  more 
rapidly  than  they  do  in  the  present  age,  because  it 
is  a  progressive  age  and  we  are  a  progressive  ])eople, 
ready  to  adopt  that  which  is  good  or  more  efficient, 
and  to  drop  that  which,  owing  to  modern  advance- 
ment and  science,  has  become  insufficient,  and  which 
is  the  case  with  (nir  estimating  methods,  good-  enough 
perhaps  in  the  period  of  tallow  candles,  but  insuffi- 
cient for  to-day.  And  it  is  this  fact  which  is  largely 
responsible  for  the  cut-throat  practices  adopted  by 
bidders  themselves,  and  which  have  brought  the  build- 
ing business  of  the  country  into  a  degenerate  condi- 
tion, so  that  it  is  next  to  im])ossible  for  an  honest  man 
to  remain  in  the  business  and  ])ay  one  hunared  cents 
on  the  dollar  if  he  relies  upon  competitive  figuring  to 
get  work. 

Quantity  Surveyor  is  More  Critical 
The  quantity  system  possesses  many  advantages  ; 
among  others,  the  professional  quantity  surveyor  is 
specially  trained  for  this  particular  work.  He  is  ex- 
pert in  examining  and  checking  drawings,  details  and 
specifications,  their  clearness  and  accuracy,  particular- 
ly so  from  the  estimating  viewpoint.  Occupying  as 
he  does  an  independent  position,  he  can  afford  to  be 


more  critical  than  any  bidder  when  figuring  a  job.  It 
is  his  business,  his  very  training  promotes  an  analytical 
frame  of  mind,  lie  is  paid  for  this,  bidders  are  not. 
Should  bidders  discover  any  error  or  omission  in  plans 
and  specifications,  and  they  often  do,  they  do  not  tell 
oilier  comi)etitors,  at  least  not  until  after  the  low  man 
has  signed  u]). 

W  hen  the  c|uantity  sm^veyor  discovers  any  omis- 
sion or  discrepancy,  small  or  large,  it  is  during  the 
l)eriod  of  his  friendly  collaboration  with  the  architect 
himself,  and  all  such  matters  are  then  adjusted  before 
the  final  blue  ])rints  are  made.  Bidders  then  never 
see  such  things  as  they  now  sometimes  point  out. 

The  object  of  bidding  is  to  give  the  cost ;  the  money 
value  in  dollars  and  cents,  not  the  quantity  of  materials 
and  labor  of  all  kinds.  The  owner  should  state  what 
quantity  of  material,  etc.,  it  is  that  he  requires.  The 
only  duty  of  the  bidder  is  to  use  his  judgment  and 
put  the  cash  value  on  such  work  as  may  be  submitted 
to  him.  It  is  not  his  business  to  figure  out  quantities, 
he  has  neither  the  time  nor  the  training,  and  moreover 
he  is  not  paid  to  do  this  part  of  the  work,  any  more 
than  it  is  his  business  to  figure  floor  loads  or  any- 
thing else  of  that  nature. 

Saves  Bidders'  Time 

It  will  be  seen,  therefore,  that  in  the  quantity  sys- 
tem there  is  a  considerable  saving"  of  waste  in  bidders' 
time,  and  that  the  drawings  and  specifications  are, 
after  passing  through  the  quantity  surveyor's  hands, 
as  free  from  anything  which  might  lead  to  contro- 
versy later  as  it  is  possible  to  make  them.  This  in 
itself  will  be  found  a  great  help  in  superintending  con- 
struction, as  many  of  those  vexatious  points  which  now 
necessarily  arise  will  have  already  been  settled  be- 
fore the  contract  was  let. 

Safer  and  closer-  bidding  will  result,  with  the  as- 
surance to  the  lowest  bidder  that  he  is  "safe,"  so  far 
as  the  quantities  are  concerned.  The  bill  of  quanti- 
ties should,  the  writer  believes,  form  the  basis  of  the 
contract  and  be  one  of  the  contract  documents. 


Sewage  Disposal  for  Isolated 
Houses 


DURING  recent  years,  many  investigations  of 
sanitary  methods  for  the  disposal  of  sewage 
of  isolated  houses  have  been  made.  The  prin- 
ciple upon  which  the  successful  treatment  of 
sewage  depends  is  briefly  as  follows :  When  the  air 
contained  in  the  soil  is  brought  in  contact  with  dead 
organic  matter  in  a  finely  divided  state,  a  complete 
transfonnaticm  takes  place  by  the  natural  processes 
of  oxidation  and  nitrification.  As  air  is  necessary  for 
this  purpose,  it  is  essential  that  the  waste  be  deposited 
on  or  near  the  surface.  If  the  ground  is  saturated  for 
a  long  time,  purification  of  the  liquid  ceases;  conse- 
cjuently  the  principle  of  intermittent  operation  of  the 
(lisi)osal  plant  is  necessary.  The  process  of  applying 
this  ])rhiciple  involves  the  collection  of  the  material 
away  from  the  house,  the  settling  out  of  as  much 
(A  the  solids  as  posible  aided  by  anaerobic  action,  and 
the  intermittent  application  of  the  effluent  to  the 
natural  soil  by  surface  or  sub-surface  irrigation,  or 
to  a  specially  jjrepared  soil  as  a  filter  bed. 

A  water  supply  is  necessary  for  the  collection  of 
the  material,  and  this  can  be  obtained  and  piped  into 
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the  house  by  means  of  a  hydraulic  ram  operated  by 
a  small  stream  of  potable  water  or  by  means  of  a  deep 
well  fitted  with  windmill  or  force  pump. 

It  will  usually  be  necessary  to  dispose  of  the  efflu- 
ent from  the  settling  chamber  or  septic  tank  by  means 
of  subsurface  drainage. 

Illustration  No.  1  shows  a  good  type  of  tank  for 
handling  the  sewage  for  a  family  of  five  and  having 
a  capacity  of  350  gallons  per  day. 

All  sewage  coming  from  the  house  passes  into  the 
settling  chamber,  where  the  solid  matter  to  a  greater 
or  less  extent  is  deposited.  Owing  to  the  character 
of  the  sewage,  the  decomposition  of  the  solids  is  so 
active  as  to  prevent  any  serious  accumulation  in  the 
bottom  of  the  settling  chamber.  It  is  necessary  to 
inspect  the  chamber  from  time  to  time,  and  if  undis- 
solved solids  accunuilate,  to  have  them  removed,  prob- 
ably about  once  a  year,    'i'his  accumulation  should 


outlined  above  would  not  be  greater  than  40  feet  by 
100  feet. 

Illustration  No.  2  shows  a  subsurface  system  adapt- 
ed to  level  ground.  The  tile  lines  are  divided  into 
three  series  leading  from  the  gate  chamber,  so  that 
the  ground  utilized  by  two  lines  is  given  a  complete 
rest  while  the  other  is  in  use.  The  length  of  tile  re- 
quired will  depend  upon  the  porosity  of  the  soil.  For 
a  porous  soil,  one  foot  of  tile  for  each  gallon  of  sew- 
age should  dispose  of  the  liquid  ;  for  clay  there  should 
be  at  least  three  feet  of  tile  per  gallon. — Conservation. 
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Fig.  1— Tank  for  the  disposal  of  sewage  of  small  family. 
Fig.  2— Subsurface  drainage  for  disposal  of  effluent. 

then  be  carried  U\  the  field  and  s])adfd  into  the  soil 
at  once. 

The  cost  of  a  tank  built  of  concrete,  such  as  the 
one  shown,  will  depend  on  cost  of  cement,  wood  for 
fctrnis,  etc.,  1)ut  the  cost  of  all  the  material,  including 
siphon  and  cast-iron  manhole  covers  will  be,  approxi- 
mately, x$C)0.00.  ( )ne  of  these  septic  tanks  was  con- 
structed at  Aylmer,  Que.,  at  a  total  cost  of  $53.00. 

To  secure  subsurface  disposal,  3-inch  agricultural 
drain-tile  are  laid  with  open  joints,  the  bottom  of  the 
tile  coining  within  12  inches  of  the  surface  of  the 
ground,  'i'hese  drains  should  be  laid  with  a  slight 
fall,  say  two  inches  per  100  feet.  The  ground  should 
be  naturally  or  artificially  so  well  drained  that  water 
will  <lescend  through  it  readily. 

In  a  country  with  as  severe  a  climate  as  parts  of 
Canada,  where  frost  will  afifect  the  ground  to  a  dei)th 
of  four  or  five  feet,  it  would  be  necessary  to  cover  the 
surface  of  the  ground  above  the  tile  with  siraw,  leaves 
or  other  kinds  <>f  mulch  in  order  to  i)revent  the  frost 
affecting  it.    The  superficial  area  of  the  disposal  plant 


Purchase  of  Bulk  Cement  is  Advocated 

THE  Portland  Cement  .'\ssociation  is  inaugurat- 
ing a  campaign  for  the  more  extensive  purchase 
of  Portland  cement  in  bulk.  This  method  of 
handling  cement  is  urged  as  being  both  prac- 
tical and  economical  and  meaning  money  saved.  Sev- 
eral advantages  are  accredited  to  the  bulk  material.  It 
cuts  the  cost  of  financing  the  job  by  showing  a  cost 
less  than  for  cement  in  packages  by  the  charge  for  the 
package  itself  and  the  cost  of  packing.  Bulk  cement 
will  be  received  in  better  shape,  since  it  is  not  as 
liable  to  damage  in  transit  as  cement  in  sacks.  The 
damage  caused  by  water  is  not  so  great  with  bulk 
cement  as  with  cement  in  sacks,  as  the  damage  to 
sacks  is  prevented.  By  eliminating  the  labor  employed 
in  emptying,  checking,  counting,  sorting,  bundling  and 
shipping  sacks,  the  same  working  force  can  turn  out 
more  concrete  with  bulk  cement  than  it  can  using 
sack  cement.  This  increase  in  some  instances  has 
amounted  to  10  per  cent.  Miscellaneous  expense  is 
reduced  as  there  will  be  no  freight  to  pay  on  returned 
sacks  and  clerical  work  in  keeping  track  of  sacks  is 
eliminated. 

Bulk  cement  has  been  successfully  used  for  thirty 
years.  The  only  trouble  is  that  this  method  of  ship- 
ment has  not  been  properly  developed.  Experience 
and  observation  have  shown  that  bulk  cement  com- 
pares very  favorably  with  sack  cement  as  far  as  dusti- 
ness is  concerned,  and  that  it  reaches  the  consumer  in 
no  worse  shape.  It  cannot  reach  a  job  in  worse  form 
than  a  car  of  sack  cement  that  has  been  soaked  with 
rain  or  badly  jolted  in  switching.  Projecting  nails 
cannot  damage  bulk  cement.  If  it  leaves  the  shipping- 
point  in  good  shape,  nothing  but  a  wreck  can  prevent 
its  arrival  at  its  destination  in  good  order. 

The  equipment  for  handling  bulk  cement  calls  for 
no  more  than  is  needed  fnr  the  handling  of  sand  and 
stone.  Many  contractors  are  successfully,  and  at  a 
saving,  using  bulk  cement  without  any  expenditure  on 
additional  ecpiipment.  The  methods  of  handling  are  no 
different  from  those  for  taking  care  of  bulk  sand,  stone 
or  lime. 

Sack  cement  has  no  i)lace  on  a  job  where  cement 
is  being  used  direct  frt)in  the  car  to  the  mtxer  in  quan- 
tities exceeding  one-half  car  per  day,  or  at  i)lants  mak- 
ing pipe,  piles,  posts,  blocks,  tile,  etc.  An  incidental 
advantage  of  bulk  cement  is  that  it  prevents  waste  by 
eliminating  the  cotton,  jjaper  and  burlap  ])ackages 
which  at  the  ])resent  time  are  scarce  and  high  in  price. 


Tlie  concrete  laboratory  at  Wentworth  Institute, 
Boston,  was  fitted  up  in  co-operation  with  the  Port- 
land Cement  Association  and  is  being  used  to  teach 
engineers  the  essentials  of  concrete  work  as  particu- 
larly applicable  to  military  operations,  such  as  the 
i)ui!(iiiig  (if  gun  fi  lundations,  bomI)-])roof  construction, 
etc. 
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Ph\  sical  Properties  ot  Pavement  Surfaces 

Alter  Considering  in  Detail  the  Most  Desirable  Physical  Features  of  Various 
Wearing  Surfaces,  the  Author  Concludes  that  the  Bituminous  Sheet  Layer  is  Best 

 By  Chas.  A.  Mullen*   


II  I-  111  I  lieu  wcanui;  Mirlacc-  m.i>Uy  lliat  mock'ni 
pavciiUMits  (lirtVr.  i)otli  as  lo  Uu'ir  i)hysical  and 
their  ccoiumiu-  cliaractcrislics.  Indeed,  lor  piir 
poses  of  oi>niparist>n.  we  need  hardly  consider  Uie 
loundations  at  all.  fur  practically  every  new  ])avenienl 
ol'  a  substantial  nature  is  heinj^  laid  upon  a  standard 
six-inch  thick  and  approximately  1  :3  :(>  mixture  Port- 
land cement  concrete  foundation. 

Taking;  up  the  physical  i)roperties  of  i)a\  enient  sur- 
faces, we  lind  that  they  readily  divide  into  two  broad 
classes,  into  one  or  the  other'  of  which  nearly  every 
modern  pavement  surface  will  properly  classify.  These 
two  main  classes  are  the  small  unit  block  or  brick  sur- 
face class  and  the  bituminous  sheet  layer  surface  class. 
The  latter  class  is  better  known  as  that  of  the  asphaltic 
surfaces,  the  bituminous  hinder  used  to  hold  their  min- 
eral particles  together  l)eiii^  iu  most  cases  a  good 
asphaltic  cement. 

The  noteworthy  exception  to  the  above  classifica- 
tioti  is  the  hydraulic  cement  concrete  pavement ;  and 
the  asphalt  block  .surfaces  are  very  much  inclined  to 
meri^e  into  the  sheet  layer  class  under  moderately 
heavv  traffic  in  warm  weather.  It  is  often  found  more 
satisfactory  to  repair  old  as])halt  block  surfaces  with 
sheet  asphalt  surface  mixtures. 

In  the  first  class  of  surfaces  fall  the  granite  block, 
sandstone  block,  creosoted  wood  block,  vitrified  brick 
or  block,  asphalt  block,  and  all  other  pavement  sur- 
faces that  are  made  up  of  many  small  unit  blocks  to 
the  square  yard.  In  the  bituminous  sheet  layer  sur- 
face class  are  found  sheet  asphalt,  stone-filled  sheet 
asphalt,  asphaltic  concrete,  asphaltic  macadam,  and  all 
those  proprietary  forms  of  bituminous  or  asphaltic 
concrete  and  macadam  that  ojjerate  under  letters  pat- 
ent, copyrighted  trade  names,  and  other  forms  of  pro- 
tection against  competition. 

The  Physical  Points 
The  special  features  in  the  wearing  surface  of  a 
pavement  that  are  most  desirable  from  the  physical 
point  of  view  are  the  following:  Smoothness,  cleanli- 
ness, sanitation,  dustlessness,  noiselessness,  non-slip- 
periness,  ease  of  traction,  ease  of  construction,  ease  of 
repair  and  renewal,  susceptibility  to  repair  and  re- 
newal, susceptibihty  to  constant  use,  and  attractive- 
nesss  of  appearance.  These  will  be  considered  and 
elaborated  upon  in  turn. 

Smoothness  of  Surfaces 

The  bituminous  sheet  layer  class  of  surfaces,  laid 
in  a  continuous  operation  at  a  temperature  far  above 
that  of  the  atmosphere  and  then  rolled  with  heavy 
compressing  and  surfacing  rollers  until  they  have  re- 
ceived their  initial  temperature  set,  and  having  no 
joints  except  those  carefully  welded  ones  that  mark 
the  progress  of  a  day's  work,  are  necessarily  smoother 
than  the  small  unit  block  class  of  surfaces  that  are 
laid  by  hand,  of  blocks  that  have  slightly  varying  thick- 
nesses and  that  pave  many  units  to  the  square  yard. 

•  Director  of  Paving  Department,  the  Milton  Hersey  Co.,  Montreal. 
Extracts  from  recently  published  book  entitled  "Paving  Economy-Road 
and  Street." 


in  passing  cpiickly  over  even  the  smoothest  block 
surfaces  in  an  ircjii-tired  vehicle  a  vibration  or  tremor 
is  \cry  distinctly  noticeable  that  is  not  noticeable  at 
all  in  ])assing  over  well-laid  bituminous  sheet  layer 
surlaces;  and  as  the  block  surfaces  become  older  this 
tremor  develops  into  more  and  ever  more  objection- 
able proportions,  until  in  their  last  stages  it  is  a  posi- 
tive discomfort  to  pass  over  such  surfaces  on  rubber 
tires,  and  sometimes  even  on  pneumatics. 

Of  course  bituminous  sheet  layer  surfaces  can  be 
so  neglected  that  they  become  worse  than  country 
roads,  but  there  is  no  possible  excuse  for  such  neglect. 
Any  old  bituminous  surface  in  reasonable  repair  is 
practically  as  smooth  as  when  new.  while  with  the 
block  class  of  surfaces  the  roughness  that  develops 
with  age  is  of  a  general  nature  not  susceptible  to  any 
successful  repair  short  of  a  complete  and  costly  resur- 
facing with  once-turned  or  recut  blocks  or  with  new 
materials. 

Cleanliness  and  Sanitation 

For  the  reason  that  they  present  smooth  and  joint- 
less  traffic  areas  composed  of  stone  and  sand  particles 
cemented  together  with  bituminous  cement,  the  bitu- 
minous sheet  layer  surfaces  are  the  most  cleanly. 
They  neither  have  nor  develop  a  multiplicity  of  joints 
and  crevices  to  collect  and  hold  the  street  dirt,  and, 
being  the  easiest  and  cheapest  surfaces  to  clean  and 
keep  clean,  they  are  tisually  found  in  a  more  satisfac- 
tory condition  of  clean-liness  than  the  others. 

The  factors  that  make  for  the  potential  cleanliness 
of  a  road  and  street  surface  will  also  operate  in  its 
favor  with  the  sanitarian.  The  same  smoothness  and 
freedom  from  joints  that  make  the  bituminous  sheet 
layer  surfaces  the  easiest  to  clean  and  keep  clean  also 
render  them  the  most  satisfactory  of  road  and  street 
surfaces  from  the  sanitary  viewpoint.  Joints  in  a  pave- 
ment s,urface  are  but  harboring  places  for  filth  and 
germs,  and  the  fewer  of  them  to  be  found  in  a  given 
type  of  surface  the  more  acceptable  that  type  of  sur- 
face must  be  considered,  other  factors  being-  equal, 
when  sanitation  is  being  discussed. 

There  is  but  one  itype  of  pavement  surface  that  is 
subject  to  possible  criticism  by  the  sanitarians  be- 
cause of  the  material  that  enters  into  its  composition, 
and  that  type  is  the  creosoted  wood  block  surface.  All 
others  are  composed  of  matter  of  a  mineral  nature  and 
are  not  subject  to  a  breaking-down  process  that  can 
make  them  undesirable  from  a  health  viewpoint;  but 
the  creosoted  wood  block  surfaces,  once  the  saving 
grace  of  the  creosoting  oils  has  been  wholly  or  partly 
carried  away  by  the  elements  oi)erating  upon  the  sur- 
face, can  be  expected  to  furnish  some  trouble  on  this 
score.  We  all  know  how  objectionable  the  old  dipped 
round  cedar  block  pavement  surfaces  became  in  their 
old  age,  and  they  did  not  have  to  be  very  old.  either. 

Cleanliness  and  Dustlessness  Go  Together 

Cleanliness  and  dustlessness  are  ])artners.  ;\.  clean 
street  is  also  a  dustless  street,  and.  therefore,  there  is 
no  excuse  for  excessive  dustiness  in  our  modern  cities 
or  on  our  modern  paved  highway.    Of  course,  as  long 
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as  we  maintain  dirt  roadways  and  unoiled  \Yaterbound 
macadam  surfaces  on  the  side  streets  in  our  cities  we 
will  have  dust  in  unbearalile  a1)undance  ;  and  there  is 
room  for  much  more  care  in  the  regulation  of  vehicles 
that  to-day  seem  not  at  all  concerned  if  they  spill  a 
part  of  their  loads  along-  the  thoroughfares.  But  the 
modern  pavement  surfaces,  unless  it  be  those  of  con- 
crete pavements  without  bituminous  top  dressing,  will 
not  create  any  appreciable  dust  of  themselves,  and  all 
are  susceptible  to  economical  and  thorough  cleaning 
by  the  power-flushing-  process. 

The  only  reason  that  the  bituminous  sheet  layer 
surfaces  may  claim  an  advantage  on  the  point  of  dust- 
lessness  is  that  they  are  easier  and  cheaper  to  clean 
and  keep  clean  than  any  other  modern  road  or  street 
pavement  surface ;  for,  when  clean,  all  the  modern 
])avements  are  practically  dustless. 

Bituminous  Layer  and  Creosoted  Block  Most  Noiseless 

The  entire  class  of  bituminous  sheet  layer  surfaces 
and  the  creosoted  wood  block  surface  lay  claim  to 
being-  noiseless.  The  other  block  surfaces  are  all  open 
to  very  serious  objection  on  this  score,  especially  after 
a  few  years'  wear.  Creosoted  wood  block  surfaces  are 
possibly  a  little  less  noisy  when  they  are  new  and 
smooth  than  the  bituminous  sheet  layer  surfaces, 
though  the  difference  is  of  slight  degree.  The  plea  for 
the  use  of  creosoted  wood  block  surfaces  upon  our  city 
streets  because  of  their  noiselessness  would  be  a  strong 
one  were  it  not  for  the  fact  that  sheet  asphalt  and 
stone-filled  sheet  asphalt  surfaces  are  so  nearly  as 
noiseless  that  the  difference  could  not  be  worth  more 
than  a  few  cents  per  square  yard,  while  the  latter  sur- 
faces have,  as  elsewhere  noted,  a  tremendous  prepon- 
derance of  other  factors  in  their  favor. 

Non-slipperiness  of  Surfaces 

The  same  pavement  surfaces  that  justly  lay  claim 
to  being  the  smoothest,  cleanest,  most  sanitary,  dust- 
less,  and  noiseless  may  be  just  as  surely  credited  -with 
being  the  most '  slippery  ;  and  for  the  same  reason  of 
smoothness  of  surface  that  gives  to  them  most  of  the 
above  enumerated  virtues.  Of  course,  in  fair  weather, 
when  all  pavement  surfaces  are  dry,  none  of  them  are 
slippery,  though  the  glaze  on  certain  types  of  brick 
surfaces  when  they  are  new  and  on  certain  types  of 
granite  block  surfaces  when  they  are  old  and  the  blocks 
rounded  and  polished  from  traffic  are  sometimes  dis- 
tinctly annoying. 

When  brick  surfaces  are  in  good  condition  and  the 
joints  not  chipped  oft'  in  the  least  they  are  about  as 
slippery  in  wet  or  frosty  weather  as  are  the  l)ituminous 
sheet  layer  surfaces;  Init,  as  comparatively  few  of  the 
brick  surfaces  that  are  subjected  to  any  considerable 
traffic  remain  for  very  long  in  that  condition,  most  of 
them  give  a  fairly  good  foothold  or  tirchold  because  of 
the  crevices  formed  by  the  joints  between  the  small 
unit  l)locks. 

We  may,  therefore,  safely  say  that  in  moist  or 
frosty  weather  the  bituminous  sheet  layer  surfaces.  ])e- 
cause  of  a  superior  smoothness  that  is  in  all  other  re- 
spects a  virtue,  are  more  slippery  than  any  of  the  block 
surfaces  except  the  creosoted  wood  block,  which,  rival- 
ing the  bituminous  sheet  layer  surfaces  to  some  extent 
in  the  matter  of  smoothness  and,  therefore,  in  all  the 
points  of  virtue  growing-  therefrom,  are  still,  because  of 
their  fibrous  nature  in  conjunction  with  their  smooth- 
ness, 'by  all  odds  the  most  slippery  street  ])avement 
surfaces  known  to  modern  times. 

It  would  seem  that  this  one  feature  of  excessive 


slipperiness  in  creosoted  wood  block  surfaces  would 
fully  balance  the  feature  of  superior  noiselessness  as 
compared  to  the  bituminous  surfaces. 

Smoothness  Governs  Ease  of  Traction 

The  matter  of  smoothness  largely  governs  the  ease 
with  which  a  load  may  be  drawn  over  a  pavement  sur- 
face. The  bituminous  sheet  layer  class  of  surfaces 
would,  therefore,  seem  to  afford  the  easiest,  traction, 
and,  except  in  warm  weather,  there  is  no  question  but 
that  they  do.  However,  we  must  take  into  considera- 
tion the  difficulty  that  is  experienced  in  drawing  a 
heavy  load  over  a  standard  sand  mixture  sheet  asphalt 
surface  in  very  warm  summer  weather  because  of  the 
sinking  of  the  wheels  into  the  softened  wearing  surface 
mixture.  The  difficulty  has  no  practical  existence  with 
the  other  forms  of  bituminous  sheet  layer  surfaces  ex- 
cept slightly  in  the  most  intensely  hot  weather,  for  the 
stones  in  the  bituminous  concretes  and  macadams  give 
them  much  greater  hardness. 

But  since  these  bituminous  concrete  and  bituminous 
macadam  mixtures  made  with  large  size  stones  do  not 
withstand  heavy  city  traffic  as  well  as  standard  sand 
mixture,  many  cities  have  removed  this  difficulty  of  the 
sinking  of  the  wheels  into  the  surface  on  warm  days  by 
the  incorporation  of  from  25  to  30  per  cent,  of  quarter- 
inch  hard  limestone,  trap  rock,  or  other  suitable  stone 
chips  into  the  standard  sheet  asphalt  pavin.g  mixture, 
thereby  making  what  is  known  as  a  stone-filled  sheet 
asphalt  wearing  surface  mixture.  These  stone  chips 
range  from  one-half  inch  in  their  greatest  dimension 
doyvn,  and  act  as  a  substantial  reinforcement  to  the 
pavement  surface. 

The  author  has  never  heard  of  any  difficulty  being 
experienced  in  drawing  heavy  loads  over  stone-filled 
sheet  asphalt  wearing^  surfaces  in  summer,  and  believes 
there  can  be  none  when  the  mixture  is  properly  and 
scientifically  proportioned  and  made,  though  an  unwise 
cheapening  of  the  mixture  would  make  it  soft,  as  the 
hardening-  eft'ect  of  a  full  amount  of  filler  is  vitally 
necessary  even  if  expensive. 

The  smooth  block  surfaces  are,  of  course,  quite  ea.sy 
of  traction,  becoming  less  so  as  they  become  rougher. 
A  block  pavement  that  is  old  is  apt  to  be  sufficiently 
rough  to  present  a  considerable  amount  of  obstruction 
to  the  hauling-  of  a  load  over  its  surface. 

Bituminous  Pavements  Easy  to  Lay 

There  is  no  tyi)e  of  pavement  surface  that  an  ex- 
perienced contractor  would  rather  lay  than  the  bitu- 
minous sheet  layer  surfaces.  With  the  block  class  of 
surfaces  the  contractor  must  purchase  the  small  unit 
blocks  and  pay  therefor  most  of  the  money  that  he  gets 
for  his  pavement  surface  ;  he  must  then  unload  and  haul 
these  small  unit  blocks  to  the  street  and  there  re-un- 
load them  and  pile  them  on  the  sidewalks,  after  which 
he  must  make  the  bed  and  lay  the  bkx-ks  in  it,  roll  or 
ram  them,  and  finally  fill  the  multitudious  joints  with 
either  a  bituniinous  or  a  hydraulic  cement  filler.  If  it 
is  the  latter,  he  must  apply  the  filling-  and  then  block- 
ade the  roadway  for  se\-eral  days  while  the  T^ortland 
cement  has  time  to  ac(|uire  a  firm  set. 

The  difficulty  about  laying  bituminous  sheet  layer 
l)a\ement  surfaces  in  very  small  cities  is  the  expense 
cf  moving  a  mixing  plant  to  the  localit\-  of  the  work, 
bul  this  can  be  largely  overcome  in  nearly  all  cases  by 
an  intelligent  handling-  of  ithe  matter,  arranging-  to  do 
the  largest  possible  yardage  at  one  time  and  letting-  the 
work  in  one  award  to  one  contractor,  so  that  the  cost 
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i>l  in«ivm>;  the  mixini;  plant  can  l)c  siireacl  oxer  as 
inanv  square  yards  t>f  pavement  surface  as  possible 
aiul  the  unit  cH)St  be  kei)t  at  the  lowest  i)ossihle  lii^iuc 
Mvi-tciit  with  i^ood  workmanship. 

Ease  of  Repair  and  Renewal 

W  hen  one  stops  to  consider  that  an  asphalt  repair 
1,'ani;  can  travel  alon«4-  a  r(>a{l  or  street,  cut  out  the  de- 
fcctive  places,  and  till  them  with  new  material,  roll 
tlieni  and  open  them  to  traffic  in  the  space  of  an  hour, 
in  the  case  of  the  bituminous  sheet  layer  surfaces, 
while  block  surface  patches  must  he  slowly  and  paius- 
takintjly  fitted  in  with  either  new  or  old  blocks,  and  if 
cement  _i;rout  is  used  for  the  joint  tiller  must  then  be 
blockaded  for  several  days  while  the  l\)rtland  cement 
sets,  there  does  not  seem  much  room  for  ars^iimcnt  on 
this  point. 

While  the  bitiuninous  sheet  layer  sm-faces  are 
decidedly  the  easiest  to  repair,  they  are  also  much  eas- 
ier to  renew  than  any  of  the  block  surfaces.  A  section 
of  this  tvpe  of  surface  can  be  torn  up  from  street  inter- 
section to  j»treet  intersection  and  either  relaid  with  the 
remelted  and  remixed  old  materials  or  renewed  with 
entirely  new  materials  and  thrown  open  for  traffic 
ai^ain  in  the  course  of  a  day.  The  author  does  not 
know  of  any  other  pavement  surface  with  which  this 
can  be  conveniently  accomplished. 

Repair  of  Cuts 

In  the  case  of  cuts  made  throuj^h  the  iiavements  by 
plumbers,  public  service  corporations,  and  city  depart- 
ments to  tjet  at  the  subsurface  .structures  of  a  street, 
tile  bituminous  sheet  layer  wearin<^  surface  can  be 
neatly  removed  in  sections  of  about  oTie-half  or  one- 
f|uarter  square  yard  area  and  piled  carefully  at  the  side 
of  the  road  or  street,  and  when  the  work  that  made  the 
removal  of  the  pavement  necessary  has  been  com- 
pleted, the  concrete  foundation  can  be  restored,  and 
these  sections  fitted  back  into  place  upon  the  wet  con- 
crete, the  joints  ])lastered  up  with  the  surplus  mortar 
from  the  concrete,  and  the  patch  opened  to  traffic  as 
soon  as  the  concrete  foundation  thereunder  and  the 
tnoi^ar  joints  have  had  time  to  set  sufficiently,  which 
is  but  a  few  days. 

The  author  has  seen  re]>airs  of  this  ty])e  made  and 
has  known  them  to  last  for  years  on  streets  of  moder- 
ate traffic,  until,  in  fact,  they  w^ere  finally  taken  up  and 
repaired  in  the  usual  way  to  remove  the  unsightHness 
of  the  cement  joints  that  offended  the  sensitive  natures 
of  some  abuttinj^^  property-owners. 

Susceptibility  to  Repair 

It  has  often  been  said  that  a  brick  pavement  is  new 
imtil  its  surface  has  once  been  patched,  then  it  is  old. 
This  is  equally  true  of  creosoted  wood  block  surfaces. 
Satisfactory  repairs  cannot  be  made  to  either  of  these 
block  surfaces  unless  the  work  is  done  as  an  excep- 
tional case  and  at  great  expense.  Satisfactory  repairs 
can  be  made  on  granite  block  and  sandstone  block  sur- 
faces if  reasonable  care  is  taken  in  fitting  back  the 
blocks  and  filling  the  joints  with  IVirtland  or  bitumin- 
ous cement. 

As  any  reasonably  efficient  asphalt  patching  gang 
can  repair  a  bituminous  layer  surface  on  a  street  where 
there  is  sufficient  traffic  to  weld  the  joints,  in  such  a 
way  that  it  is  quite  impossible  to  find  the  patch  several 
days  later,  it  is  obvious  that  this  class  of  surfaces,  espe- 
cially the  sheet  asphalt,  is  the  most  susceptible  to  re- 
pair because  of  the  quickness  with  which  the  operation 


can  be  accomplished,  and  the  sameness  in  ap])earance 
between  the  renewed  surface  and  the  old  surface  where 
llicy  join  at  any  i)oint. 

Susceptibility  to  Use 

This  depends  upon  the  time  required  to  lay,  repair, 
and  resurface  a  pavement,  and  the  necessary  frequency 
i)f  the  repairs  and  renew  als.  A  bituminous  sheet  layer 
surface  can  be  either  ])atched  or  renewed  in  less  time 
and  with  less  interference  with  traffic  than  any  other 
surface. 

In  the  matter  of  the  frequency  with  which  repairs 
and  renewals  will  be  required  in  comparable  cases  it  is 
difficult  to  point  to  any  definite  difference  between  the 
creosoted  wood  block,  the  vitrified  brick  or  block,  and 
the  bituminous  sheet  layer  .surfaces.  It  is  the  author's 
o])inion  that  creosoted  wood  'block  and  sheet  asphalt 
surfaces  will  about  balance  honors  in  this  respect,  and 
leave  brick  in  second  running.  Granite  block  undoubt- 
edly leads  by  a  safe  margin,  with  sandstone  block  a 
tardy  second. 

Granite  block  surfaces  with  tar  and  gravel  joints 
and  bituminous  sheet  layer  surfaces  of  the  sheet  as- 
phalt variety  will  probably  divide  honors  evenly  in  the 
matter  of  their  susceptibility  to  constant  use,  the  gran- 
ite block  surfaces  requiring  less  frequent  repairs  and 
renewals  and  the  sheet  asphalt  surfaces  requiring  con- 
siderably less  time  for  the  actual  making  of  the  repairs 
and  renewals. 

In  this  connection  it  is  fair  to  mention  that,  as  the 
granite  block  surfaces  and  the  vitrified  brick  surfaces 
become  aged,  usually  for  quite  a  period  preceding  their 
removal  and  renewal,  they  can  hardly  be  said  to  be 
susceptible  to  very  considerable  use,  for  traffic  will  go 
out  of  its  way  to  avoid  them  because  of  their  rough- 
ness. This  is  not  true  of  the  bituminous  sheet  layer 
surfaces,  which  even  in  their  old  age  can  easily  be  kept 
in  a  condition  of  smoothness  that  will  be  satisfactory 
to  all  kinds  of  traffic. 

Attractiveness  of  Appearance 

Some  block  surfaces  look  very  well  when  new.  and 
have  even  been  referred  to  at  such  times  as  artistically 
resembling  mosaics.  New  block  surfaces  are  not  un- 
l)leasing  to  the  eye,  but  as  the  newness  wears  off  the 
attractiveness  ceases  'to  be.  As  soon  as  the  joints  be- 
tween the  blocks  begin  to  open  up  a  little  or  repairs 
have  to  be  made,  the  block  pavement  surfaces  are  no 
longer  in  any  sense  attractive.  This  is  particularly  true 
of  creosoted  wood  block  and  vitrified  brick  surfaces, 
and  somewhat  less  true  of  granite  block  and  sandstone 
block  surfaces. 

To  the  author's  eye,  which  he  believes  is  an  average, 
organ  of  sight  sensation,  the  bituminous  sheet  layer 
surfaces  are  far  more  pleasing  than  the  block  surfaces. 
But  of  far  greater  importance  than  just  their  original 
attractiveness  is  the  fact  that  the  bituminous  sheet 
layer  surfaces,  if  kept  in  reasonable  repair  and  reason- 
ably clean,  do  not  lose  any  of  their  attractiveness  with 
age.  as  do  the  block  class  of  pavement  surfaces  in  spite 
of  good  care. 

It  would  seem  to  the  author  from  the  fcM-egoing 
statement  of  the  facts  in  relation  to  the  physical  pro- 
perties of  the  several  pavement  surfaces  in  general  use 
on  city  streets  and  rural  highways  that  any  one  of  the 
bituminous  sheet  layer  surfaces  surpasses  each  of  the 
block  surfaces  in  the  desiral)U'  ])hysical  projierties 
when  all  the  physical  points  (vf  adxantagc  are  consid-' 
cred  collectively. 
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Accidents  on  Construction  Work 

Fifty  Per  Cent,  of  Accidents  are  Preventable — Practically  No 
Enforced  Safety  Precautions  —  What  It  Costs  for  Protection 


IT  is  cheaper  and  better  in  every  way  td  prevent  ac- 
cidents than  to  pay  for  them.  This  is  quite  as 
true  for  the  employer  as  for  the  employee,  for, 
although  the  latter  sufifers  the  pain,  the  employer 
pays  compensation,  loses  the  services  of  a  skilled  la- 
borer for  a  period,  loses  the  profit  on  the  man's  work 
and  in  general  has  his  organization  disarranged.  There- 
fore, every  accident  prevented  is  added  profit. 

In  an  article  apearing  in  the  luigineering  News-Re- 
cord on  June  7,  Mr.  J.  J.  Rosenthal,  safety  engineer  to 
the  Industrial  Accident  Commission  of  California,  tells 
of  accident  prevention  possibilities  on  construction 
work  in  that  state.  He  calculates  that  fifty  per  cent, 
of  construction  accidents  are  preventable,  which  in 
his  own  state  would  mean  a  saving  to  employers  of 
about  one  and  three-quarter  million  dollars  a  year. 
The  article  is  full  of  valuable  information  and  sug- 
gestions and  is  reproduced  below  : — 

Although  much  attention  h^s  been  devoted  to  acci- 
dent prevention  on  railroads  and  in  manufacturing  in- 
dustries, practically  no  safety  precautions  have  been 
enforced  on  construction  work.  There  seem  to  be 
two  reasons  for  this  lack  of  attention :  That  the  work 
is  of  a  temporary  character  and  that  the  worker  is  in- 
jured in  most  cases  by  falling  or  being  struck  by  some 
object  falling  from  above. 

From  the  standpoint  of  the  safety  expert,  construc- 
tion work  can  no  longer  be  classed  as  a  temporary 
industry.  Safety  precautions  are  necessary  and  are 
ai)plicable  regardless  of  the  duration  of  the  construc- 
tion period.  The  worker  can  be  protected  in  large 
degree  from  the  danger  of  falling  by  the  provision 
of  substantial  scaffolds,  stagings  and  flooring,  at  the 
same  time  that  similar  safety  measures  can  af¥ord  him 
sufficient  covering  to  protect  him  from  objects  falling 
from  above. 

Safety  Laws  to  Govern  Construction 
California  is  pioneering  in  the  enforcement  of  safety 
regulations  in  the  construction  field.  Three  years  ago, 
with  the  advent  of  the  Workmen's  Compensation  In- 
surance and  Safety  Act,  it  was  required  that  all  places 
(jf  employment  indoors  or  outd(X)rs,  above  or  below 
ground,  should  be  made  safe.  The  Department  of 
Safety  of  the  Industrial  Accident  Commission  has  en- 
gaged in  a  vigorous  campaign  to  carry  out  the  pro- 
visions (if  this  Act,  and  an  organization  has  been  de- 
veloped for  the  inspection  of  construction  work  and 
the  investigation  of  accidents  that  occur  during  its 
progress. 

An  analysis  of  accidents  in  connection  with  this 
work  has  led  to  the  compilation  of  the  accompany- 
ing accident  table,  covering  all  classes  of  construction 
work.  The  table  shows  a  considerable  reduction  in 
the  number  of  accidents  in  1915  and  an  increase  in 
1<J1().  This  is  because  1914  and  19U)  were  marked  by 
greater  construction  activity  than  the  intervening  year. 
Comparing  the  figures  for  1914  and  1916,  however, 
shows  the  actual  reduction  of  accidents  which  can  be 
attributed  to  rigid  inspection  and  the  adoption  of  meth- 
ods for  safeguarding  the  worker. 


T.\BLE  SHOWINC",  INIURIES  SUSTAINED  ON 
CONSTRUCTION  WORK  IN  CALIFORNIA 


Class  of 

Accident 

Fatal 

Serious 

Sli 

gilt 

(See  note  helow) 

1914 

1015 

lOlU 

1014 

1915 

1016 

1914 

1015 

1916 

.\ 

 50 

34 

40 

19 

16 

15 

1,635 

1 ,652 

1,678 

B 

72 

47 

no 

l(j(j 

14G 

1<!1 

:;,4i5 

2,225 

2,769 

C  

,    ,  17 

13 

12 

11 

l(j 

15 

5,350 

6,988 

6,040 

D 

  14 

12 

13 

20 

23 

26 

01 

164 

141 

E 

  12 

12 

11 

13 

9 

11 

763 

987 

904 

Totals 

.  .    .  .  I(j5 

IIK 

23,S 

210 

22S 

11,263 

12,016 

11,5.32 

Grand 

Totals  " 

419 

670 

23,279 

Note — Class  of  accident  is  as  below  : 

A.  — Injuries  resulting  from  the  lack  of  shoring  and  bracing  of  tunnels, 
trenches,  excavations  or  sheeting  or  sheet  piling  of  treacherous  ground. 

B.  — Injuries  resulting  from  the  collapse,  tipping  or  falling  of  scaf- 
folds, stagings,  ladders,  walls,  and  all  false  work,  due  to  inadequate  sup- 
port, flimsy  construction  or  defective  lumber  or  overloading  of  same. 
Included  in  this  group  also  are  injuries  resulting  from  falls  into  un- 
guarded floor  openings,  elevator  shafts,  or  due  to  lack  of  flooring  in 
buildings  or  other  structures  in  course  of  construction.  (Nine  of  the 
accidents  listed  were  due  to  ])ile  drivers  and  bulldozers  in  1014,  and  18 
similar  accidents  occurred  in  191.")). 

C.  — Injuries  resulting  from  the  falling  of  material  which  has  been 
previously  piled  or  which  is  in  the  course  of  being  piled  and  which  falls 
due  to  improper  foiuidations  or  due  to  being  impro|)erly  ])iled. 

n.  —  Injinies  due  to  careless  storing  or  handling  of  explosives. 

E.  —  fnjuries  resulting  from  the  overloading  or  overstraining  of  rojjes, 
cables,  or  slings  which  are  used  in  all  class  of  hoisting  apparatus,  such, 
as  derricks,  cranes,  etc. 

From  the  average  amount  paid  for  compensation 
and  medical  fees  per  accident,  it  is  computed  that  the 
419  fatal  accidents  for  the  three  years  cost  $460,900; 
the  676  serious  injuries,  $498,043  ^the  34.811  slight  in- 
juries, $811,096.30,  making  a  total  of  $l;770,039.3O  The 
slight  injuries  resulted  also  in  the  loss  of  591,787  days. 
Converting  these  figures  into  300-day  years  gives  a 
total  loss  of  1,972  years.  Assuming  the  average  annual 
earnings  for  each  man  as  $900.  the  loss  sustained  by 
these  men  amounted  to  more  than  $1,750,000. 

Half  the  Accidents  are  Preventable 

It  is  the  general  opinion  of  the  engineering  profes- 
sion that  half  of  the  accidents  which  occur  are  pre- 
ventable. If  the  compensation  and  medical  fees  alone 
could  have  been  reduced  50  per  cent.,  $885,019.65  would 
have  been  saved  to  the  employers  of  California  in  the 
past  three  years.  Then,  too,  if  one-half  of  the  acci- 
dents were  preventable.  210  lives  might  have  been 
saved  and  the  wage  earners  in  210  families  would  still 
be  at  work  providing  for  those  dependent  on  them. 

.\dequate  safeguarding  would  also  reduce  the  rate 
on  compensation  insurance  premiums  which  under  pre- 
sent conditions  is  exceedingly  high,  just  as  fire  insur- 
ance is  materially  reduced  for  those  who  take  steps 
to  safeguard  against  fire.  Most  of  (ho  accidents  re- 
I)resent  a  great  economic  and  social  waste,  for  the 
cost  of  safeguarding  is  very  slight. 

Detailed  Costs  of  Precautions 

To  give  some  illustrations  :  The  twelve-storey  Santa 
I'^e  building  recently  constructed  in  San  Francisco,  a 
slnicture  45  x  90  ft.,  costing  $350,000.  involved  the 
following  costs  for  safety  measures:  Five  tem]:)orary 
lloors  used  by  the  steel  erectors,  to  protect  them  from 
falling  and  as  a  protection  from  falling  materials,  at 
$111.76  per  floor:  twelve  double  ladders  at  $1.50;  135 
ft.  of  suspended  safe  scaft'olding.  used  by  bricklayers, 
a1  33  cents  per  ftiot  ;  a  5  x  5-ft.  tower,  196  ft.  high, 
with  cage  for  hoisting  materials,  at  $1.25  per  foot; 
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guarding  24  iipcniu'is,  x  14  ft.,  for  olc\  atur  shafts  and 
stairways,  witli  railing:^  ft.  (>  ins.  lii^h,  at  $1.50  jkm- 
ftK>t ;  135  ft.  i>f  teinporar)  oiu-lnscil  sidewalk  at  $1 
per  foot. 

The  total  cost  of  safi'iiuariliiiii  175  workers  who 
wiTc  cnjia^t'd  in  huiUliui;  this  structure  for  a  i)crio(l 
of  six  im>nths  was  $1,032. .^5,  or  $5.S''  for  each  worker. 
If  a  fatal  accident  had  occurreil  to  a  laborer  it  would 
have  ct)St  the  ci>ntractor  $2,700  for  conii)eusatiou  ;  or 
if  a  mechanic  had  been  killed,  it  would  have  ct)st  $5,000. 
These  sums  of  money  represent  t)nly  the  economic 
loss.  They  would  not  i>ay  for  any  life,  nor  relieve 
the  mental  sutTerinys  of  those  dependent  uj)on  the 
worker.  Past  statistics  show  a  fatal  accident  for  each 
storey  above  the  tenth  on  a  building  over  ten  storeys 
high.  On  the  Santa  h'e  building,  howe\er,  there  was 
neither  fatal  accident  nor  ])ernianent  injury  and  only 
one  slight  accident. 

Taking  an  example  from  another  class  of  construc- 
tion :  A  sewer  system  involving  SO)/  miles  of  8  to  30-in. 
vitrified  and  concrete  i)ipe  i)laced  at  depths  from  5  to 
IS  ft.,  and  costing  $250,000,  was  completed  at  Stockton 
and  Han  ford  by  Chambers  &  Heafey,  general  con- 
tractors. The  cost  of  bracing,  shoring  and  sheeting 
tliis  work  was  $12,000.  About  3,500  men  were  en- 
gaged on  this  work  for  a  period  of  twelve  months,  and 
no  fatal  accident  or  permanent  injury  occurred  and 
there  were  only  a  few  slight  injuries.  Such  results  as 
these  are  accomplished  through  careful  and  frequent 
inspections  by  safety  engineers  and  co-operation  of 
employers  and  employees. 

Contractors'  Carelessness 

Considerable  difficulty  has  been  met  Avith  in  induc- 
ing contractors  to  safeguard  construction  work.  There 
seem  to  be  several  reasons  for  this.  First,  the  keen 
competition  in  bidding  causes  contractors  to  disre- 
gard calculations  for  safety  in  order  to  ofifer  the  lowest 
bid.  Such  employers  object  to  the  expenditure  of  any 
money  for  safeguarding  on  the  ground  that  they  did 
not  figure  on  it  in  their  bids. 

Second,  the  constant  changes  in  the  nature  of  the 
work  as  construction  progresses  make  each  stage  so 
temporary  that  the  contractor  is  tempted  to  evade 
safety  provisions  such  as  bracing  and  shoring  exca- 
vations and  providing  rigid  scaffolds,  falsework,  etc. 
He  argues  that  it  does  not  pay  for  such  a  short  time. 
Third,  the  speed  and  high  pressure  under  wdiich  most 
construction  work  is  carried  on  cause  the  contractor 
to  avoid  anything  which  seems  to  him  to  retard  the 
progress  of  the  work. 

Fourth,  the  workmen  themselves  are  (jften  averse 
to  bothering  with  safeguards.  In  their  impatience  to 
get  ahead  they  will  often  use  Aveak  material  because 
it  happens  to  be  nearest  at  hand.  The  writer  has  seen 
the  use  of  six-penny  nails  instead  of  20-penny  nails, 
1-in.  boards  instead  of  2-in.,  defective  lumber  used  on 
scafifolds  and  falsework,  and  general  experience  in 
California  bears  out  the  truth  of  the"  statement  that 
50  per  cent,  of  accidents  can  he  prevented. 

Serious  Accidents  on  the  Decrease 

On  the  whole  there  has  l;een  a  considerable  decrease 
in  serious  and  fatal  accidents  on  construction  work  in 
California  since  the  safety  department  began  its 
"Safety  First"  campaign.  Contractors  are  realizing 
that  it  pays.  For  example,  when  a  scaffold  or  any 
falsework  collapses  there  are  five  distinct  effects:  (1) 
The  direct  injury  to  the  person  or  persons  who  fall ; 


(2)  the  ])sychoU)gical  effect  on  the  workers  who  wit- 
ness the  accident  and  loss  of  efficiency  therefrom;  (3) 
the  delay  due  to  the  temporary  cessation  of  work  and 
the  necessity  of  rebuilding  the  structure;  (4)  increased 
cost  of  the  work  and  the  comjjensation  and  hospital 
fees  of  the  injured  ;  (5)  the  increased  cost  of  insurance 
if  such  accidents  occur  repeatedly  or  a  big  loss  if  not 
insured.  Much  has  been  done  in  this  field  in  Cali- 
fonjia  but  there  is  still  much  to  be  done  in  the  way 
of  educating  both  the  employer  and  the  employee  in 
the  "Safety  First"  movement. 

The  New  Safety  Orders 

in  line  with  its  policy  of  extending  supervision  to 
all  fields  of  construction,  the  Department  of  Safety  of 
the  Industrial  Commission  last  year  undertook  to  draft 
a  safety  cckle  which  would  effectively  cover  the  con- 
struction field.  At  first  there  was  prepared  a  tentative 
draft  of  general  construction  safety  orders.  This  Avas 
submitted  to  a  committee  in  San  Francisco  com])osed 
of  representatives  of  engineering  organizations,  the 
general  contractors,  architects,  board  of  public  works 
of  the  city,  and  the  Building  Trades  Council  of  the 
state.  After  being  passed  upon  by  this  committee,  the 
orders  were  referred  to  a  similar  committee  in  Los 
Angeles.  In  revised  form,  but  before  final  adoption, 
they  are  now  being  sent  to  contractors,  enginpers  and 
architects  throughout  the  state  for  criticism  and  sug- 
gestion. The  ultimate  purpose  is  to  have  the  safety 
orders  embodied  in  a  state  law. 

Meantime,  the  draft  of  the  safety  orders  in  the  pre- 
sent form  is  being  enforced  by  the  commission.  If 
any  employer  considers  the  provisions  unreasonable 
he  may  petition  the  commission  for  a  hearing,  after 
which  if  the  order  is  found  to  be  unreasonable,  the 
commission  is  required  by  law  to  substitute  such  other 
order  as  may  be  deemed  just  and  equitable. 

As  now  revised,  the  safety  orders  cover  all 
l)ranches  of  construction,  with  detailed  provision  for 
safety  measures  that  nuist  be  observed  on  each  class 
of  work.  The  orders  require  the  protection  of  work- 
men in  trenches,  on  scafifolds,  when  working  under- 
neath superstructures,  and  the  use  of  temporary  floor 
planking  and  safety  nets  in  structural  work  and  the 
guarding  of  o])enings  between  floors.  Detailed  atten- 
tion is  given  to  the  methods  in  which  workmen  may 
handle  exj)losives,  the  demolition  of  buildings,  the  pil- 
ing and  storing  of  materials,  and  in  fact  wherever 
personal  risk  is  in\'oh'ed. 


Water  Tanks  for  Winter  Use 


THE  water  tanks  used  by  our  Canadian  railways 
require  to  be  heated  during  the  extreme  winter 
weather  to  prevent  damage  from  frost.  The 
wooden  type  of  tank  which  is  still  quite  com- 
mon, nuist  be  enclosed  in  a  substantially  built  house 
and  heated.  Owing  to  the  wooden  construction,  the 
danger  of  loss  by  fire  is  always  i^resent.  Within  re- 
cent years  steel  tanks  with  heating  arrangements  have 
become  more  common.  The  illustrations  herewith 
show  a  type  that  has  been  developed  to  withstand  ex- 
tremely cold  weather.  Many  of  these  tanks  are  in 
use  and  it  is  said  that  a  temperature  of  60  to  70  degs. 
below  zero  can  be  successfully  withstood. 

In  the  tank  illustrated,  a  heating  chaml)er  is  pro- 
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vided  in  the  lower  part  of  the  riser  pipe  by  raising 
the  head  j^late  about  7  ft.  from  the  foundations.  This 
leaves  ample  room  for  a  good  sized  heating  stove, 
which  is  connected  to  an  8  in.  flue  which  rtms  di- 
rectly up  through  the  centre  of  the  tank  and  out  above 
the  apex  of  the  roof.  In  order  to  confine  the  heat 
around  the  water  contained  in  the  riser,  a  frost  cas- 
ing of  wood,  brick  or  concrete,  is  built  around  the  riser, 
so  as  to  leave  a  6-inch  air  space  between  the  inside 
of  the  case  and  the  outside  of  the  pipe.  Large  holes 
are  cut  in  the  lower  part  of  the  riser  pipe  to  facilitate 
circulation  of  the  heat  in  this  air  chamber.  The  stove 
in  this  way  concentrates  the  heat  not  only  underneath 
the  water  in  the  riser  pipe  but  also  around  its  entire 
periphery. 

Two  6-inch  heater  pipes  from  the  head  plate  to 
slightly  above  the  high  water  level,  carry  superfluous 
heat  to  the  top  of  the  tank.  This  prevents  ice  from 
forming  over  the  surface  of  the  water.  In  order  to 
])revent  any  ice  that  might  accumulate  from  slipping 
down  into  the  drum  and  causing  damage  to  the  valves 


A  type  of  railroad  water  tank  designed  to  withstand 
extreme  winter  weather 

and  service  pipes,  an  ice  fender  is  provided  o\(t  the 
top  of  the  riser  pipe.  With  this  arrangement,  e\en 
though  the  water  is  allowed  to  get  low  in  the  tank, 
nothing  can  fall  down  on  the  outlet  valve  and  damage 
it  or  prevent  it  from  operating  successfully. 

in  the  type  that  is  illustrated,  the  outlet  valve  is 
operated  by  a  mechanism  located  inside  the  riser 
pipe.  Damage  by  ice,  often  exi)erienced  with  the  usual 
method  of  operation  with  overhead  levers,  is  i)revented. 
The  operating  mechanism  of  the  dutlel  valve  being 
close  to  the  heater  ])i])es  and  smoke  flues,  is  kept  in 
good  working  order. 


Tanks  of  this  type  have  operated  successfully  un- 
der very  extreme  temperatures.  As  an  example  of 
their  effectiveness,  the  instance  of  one  tank  may  be 
cited,  which  withstood  the  effects  of  frost  for  39  days 
in  succession  when  at  some  time  every  24  hours  the 
temperature  was  at  least  30  degs.  below  zero,  and  one 
day  as  low  as  70  degs.  below  zero. 


Keeping  Reinforcing  Bars  in  Position 

THE  holding  of  reinforcing  Ijars  in  proper  posi- 
tion while  concrete  is  being  placed  is  a  matter 
which  merits  the  utmost  attention.    The  labors 
of  the  best  designer  and  detailer  can  be  set  at 
naught  by  the  carelessness  of  those  in  charge  of  the 
construction  of  reinforced  concrete  structures,  while 
placing  steel  and  concrete. 

A  designer  spends  many  da3's  designing  and  detail- 
ing a  complicated  structure,  the  strength  of  which  can 
be  greatly  impaired  by  comparatively  slight  displace- 
ment of  the  reinforcement  at  critical  sections.  Much 
time  is  spent  in  designing  and  detailing  the  reinforce- 
ment for  a  structure,  and  the  all-important  matter  of 
getting-  and  keeping  the  bars  in  correct  position  is  dis- 
posed of  by  a  single  note,  such  as  the  following:  "All 
reinforcement  to  be  bent  and  placed  as  shown  on  plans 
and  to  be  securelv  fastened  or  tied  to  prevent  displace- 
ment during  pouring  of  concrete  and  to  insure  proper 
l)osition  of  reinforcement  in  the  finished  structure."  It 
is  left  to  the  discretion  of  the  construction  foreman  to 
devise  a  means  of  keeping  the  bars  in  position,  and  as 
a  result  the  strength  of  the  structure  may  depend  on 
whether  the  foreman  thoroughly  understands  his  busi- 
ness or  not. 

This  is  neither  good  practice  nor  economy.  The 
method  and  means  of  supporting  reinforced  bars  should 
be  clearlv  indicated  on  the  plans,  since  they  are  as  im- 
portant details  as  the  location  of  bends  of  bars  and  stir- 
lups.  It  is  just  as  important  to  show  the  supporting 
bars,  supporting  lilocks  and  clips,  and  the  s])acing  bars 
as  it  is  to  show  the  main  reinforcement  in  detail.  Be- 
fore the  structure  can  be  built  it  is  necessary  for  some- 
one to  devise  a  means  for  keeping  bars  in  position  dur- 
ing ci  iustructic  )U,  and,  as  a  general  rule,  a  good  design- 
er is  more  ca])able  of  handling  these  details  to  good 
adx'antage  than  anyone  else. 


Glue  Molds  for  Concrete 

Multiples  of  small  concrete  ornamental  nicuil)ers 
like  ballusters,  handrails,  etc.,  have  been  advantage- 
ously cast  in  moulds  made  of  ordinary  glue.  The 
wooden  pattern  is  nailed  to  a  board  and  enclosed  with 
shallow  sides  making  an  open  box  higher  than  the 
])attern  which  is  filled  with  melted  glue  covering  the 
l)attern  to  a  de|)th  of  about  an  inch.  After  the  glue 
is  set  it  is  turned  bottom  side  up  and  the  bottom  and 
pattern  removed,  leaving  a  mould  which  is  painted 
with  white  lead  followed  with  shellac  to  prexent  the 
absorption  of  moisture. 

The  mould  is  good  for  a  large  number  of  castings 
and  can  be  cut  up,  melted,  and  used  over  again  with 
a  loss  of  about  18  per  cent.  It  is  very  tough  and  rub- 
bery and  should  be  cut  with  a  knife  into  about  1  '  j-in. 
cubes  which  will  melt  in  three  or  four  hours. 


The  town  of  St.  Lambert,  WQ.,  has  awarded  a  con- 
tract to  Laurie  &  Lamb,  Montreal,  for  a  1,300  U.  S. 
gallon  (per  minute)  centrifugal  i)unip,  manufactured 

the  Lawrence  Machine  &  i£ngine  Compan\ . 
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Power  Plant  of  Granby  Consolidated 
M  ining,  Smelting  &  Power  Co.,  Ltd. 


Till'",  viiaiihy  Li'iisolidatcd  Mining.  Siiu'ltini>-  and 
IViwcr  C"(>ini)aiiy,  Limited.  lia\c  recently  con- 
structed at  Anyox,  li.C.,  an  auxiliary  steam 
power  plant,  at  a  cost  of  nearly  $500,000.  The 
power  house  is  a  reinforced  concri  (e  structure,  approxi- 
mately 100  ft.  X  ^K)  ft.  X  37  ft.  hit;h.  in  which  are  in- 
stalled five  550  h.p.  water  tube  boilers,  designed  for  a 
workin.y  pressure  of  200  pounds  and  150  decrees  sui)er- 
heat.  These  boilers  are  served  by  a  continuous  brick 
smoke  duct,  entering  the  base  of  a  Custodis  radial  ])rick 
chitnney  10  feet  in  diameter  and  150  feet  high. 

In  the  boiler  room  is  installed  a  3,000  h.p.  Blake  & 
Knowlcs  open  feed  water  heater,  two  Worthington 
oil-burning  sets,  and  two  De  Laval  centrifugal  steam 
turbine-driven  boiler  feed  i)umps,  each  having  a  normal 
ca|)acity  sufficient  to  take  care  of  the  entire  plant. 

In  the  turbine  room  is  installed  a  3,000  kw.  West- 
inghouse  turbine-dri\en,  3-phase.  r)0-c\cle,  2,200-volt 


alternator,  the  turbine  exhausting  to  a  C.  H.  Wheeler 
surface  condenser;  one  2,000  kw.  Westinghouse  tur- 
I)ine-driven  generator,  the  turbine  exhausting  to  a 
Westinghouse  Le  Blanc  jet  condenser;  one  100  kw. 
Westinghouse  turbine-driven  exciter  exhausting  to  a 
feed  water  heater.  In  the  turbine  room  is  also  in- 
stalled a  3,500  cubic  foot,  100  pounds  pressure,  De 
Laval  centrifugal  compressor,  consisting  of  fourteen 
stages,  and  arranged  to  be  driven  at  the  one  end  from  an 
(SOO  h.p.  De  Laval  turbine  without  reduction  gears,  and 
at  the  op])osite  end  by  an  800  h.p.  Westinghouse  2,200- 
volt  induction  motor  operating  through  De  Laval  re- 
duction gears.  This  unit  is  the  first  high-pressure  cen- 
trifugal compressor  to  l)e  installed  in  Western  Canada, 
and  it  is  a  particularly  interesting  piece  of  apparatus 
ai)art  from  the  fact  that  it  is  arranged  for  two  forms  of 
drive,  one  to  be  used  when  the  steam  plant  is  in  opera- 
tion and  the  other  when  the  water  power  is  adequate  to 


13. -. 
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Plan  of  steam  power  plant  of  Granby  Consolidated,  Anyo.x,  B.  C. 
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furnish  current  for  the  electric  motor,  which  will  be 
during-  the  summer  months. 

The  SOO  h.p.  De  Laval  turbine  is  arranged  to  ex- 
haust to  a  Schutte  and  Koerting  jet  condenser.  The 
entire  turbine  room  floor  is  served  by  a  15-ton  hand- 
operated  travelling  crane.  Circulating  water  for  con- 
densing purposes  is  supplied  by  two  12-inch  De  Laval 
centrifugal  pumps,  each  directly  connected  to  a  125 
h.p.  Westinghouse  motor.  Each  pump  has  a  capacity 
of  4,000  gallons  per  minute  against  a  total  head  of  70 
feet,  and  either  unit  is  capable  of  supplying  the  full 
requirements  of  the  plant. 

The  high-pressure  steam  piping  has  all  been  de- 
signed for  a  pressure  of  230  pounds  and  150  degrees 
superheat,  and  the  main  steam  header  is  of  cast  steel, 
and  a  particularly  good  piece  of  work.  All  steam  pip- 
ing was  supplied  by  Crane  Company,  Vancouver.  The 
plant  is  intended  to  serve  the  operation  of  the  com- 
pany during  the  periods  of  low  water,  and  it  is  be- 
lieved will  be  in  operation  for  about  six  months  of 
the  year. 


In  connection  with  the  plant  is  a  fuel  oil  storage 
system,  consisting  of  a  steel  storage  tank  90  feet  in 
diameter  l)y  30  feet  high,  having  a  normal  capacity 
of  35,000  barrels.  Oil  is-  received  at  the  company's 
dock  and  pumped  through  about  1,400  feet  of  12-inch 
diameter  pipe  to  this  tank.  In  the  tank  is  installed  a 
heating  coil  of  special  design.  Adjacent  to  the  tank 
is  a  small  concrete  pump  house,  in  which  is  installed 
a  vertical  boiler,  which  supplies  steam  to  the  heating 
coil,  and  an  electrically-driven  rotary  oil  pump  delivers 
oil  from  the  tank  through  about  900  feet  of  6-inch  line 
to  an  auxiliary  tank  buried  underground  at  the  power 
house. 

The  plant  was  erected  in  a  comparatively  short 
space  of  time,  as  the  company  did  not  proceed  with 
the  construction  until  June,  1916.  The  design  of  the 
plant  was  under  the  direction  of  Mr.  F.  M.  Sylvester, 
vice-president  and  managing  director  of  the  Granby 
Consolidated  Mining,  Smelting,  and  Power  Company, 
and  the  work  has  been  carried  out  by  the  Taylor  En- 
gineering Company,  consulting  construction  engineers, 
Vancouver,  B.C. 


Refuse  Destructor  Clinker  Successfully  Used 

for  Roadmaking 


By  J.  G.  Carey.  A.  M.  Inst.  C  E. 


Wl  1  I*:N  the  writer  succeeded  to  his  present  posi- 
tion in  1906  he  was  faced  with  the  necessity 
of  building  up  several  roads  in  the  district, 
and  decided  to  utilize  refuse  destructor 
clinker,  which  had  hitherto  been  considered  a  waste 
product.  The  method  adopted  was  to  scarify  and 
throw  out  the  road  surface,  spread  the  clinker,  roll  to 
shape,  and  resurface  with  the  old  and  new  material 
as  required.  The  results  were  very  satisfactory,  for, 
although  in  the  rolling  a  considerable  quantity  of 
the  clinker  was  reduced  to  powder,  the  material  proved 
equally  as  hard  and  tenacious  as  brick  or  stone  rubbish. 

From  1906  to  1910  clinker  was  used  for  roadmak- 
ing, and  for  filling  filter  beds  at  the  sewage  works. 
The  material  was  mixed  with  tar  also  for  patching 
roads,  and  as  a  bottoming  for  tar-paving.  In  1911, 
and  again  in  1915,  clinker  was  used  for  bringing  to 
a  level  certain  school  sites,  and  in  addition  tarred 
clinker  was  used  as  a  bottoming  for  the  tar-paved  play- 
grounds. 

Satisfactory  Results 

In  1913  the  council  was  so  satisfied  with  the  re- 
sults obtained  by  the  use  of  tarred  clinker  that  a  small 
mixer  was  purchased  with  a  view  to  making  further 
use  of  the  material  for  roads  and  footpaths.  Up  to 
1915,  with  the  exception  of  the  material  used  for  the 
schools,  tarred  clinker  was  mostly  used  for  tarpaving 
and  road  patching.  This  was  largely  due  to  the  ex- 
tensive road  and  other  contracts  then  in  hand,  which 
])revented  any  time  being  given  to  the  i)roduction  of 
tlie  material.  With  the  cessation  of  contracts  in  the 
si)ring  of  1915  a  sufficient  quantity  of  clinker  was 
manufactured  to  enable  IloUoway  Street,  Ib)Uiislow, 
to  be  resurfaced.  This  road  is  a  cul-de-sac,  without 
anv  traffic  of  imi)ortance,  and  was  chosen  to  allow  the 
men  an  opportunity  to  become  accustomed  to  the 
handling  of  the  material. 


'Extract  from  paper  read  at  the  Institution  of  Municipal  and  County- 
Engineers. 


By  the  spring  of  1916  the  stock  of  tarred  clinker 
had  again  accumulated,  and  the  county  engineer  and 
surveyor,  Mr.  H.  T.  Wakelam,  M.Inst.C.E.,  was  asked 
to  co-operate  in  the  experiments  ;  he  readily  consented, 
and  obtained  sanction  to  carry  out  experimental  re- 
surfacing works  with  clinker  asphalt  on  the  county 
main  roads  within  this  district. 

The  object  of  the  proposed  ex])eriments  is  to  de- 
monstrate whether  or  not  clinker  obtained  from  refuse 
destructor  and  stored  in  a  large  heap  until  nearly 
burned  out  can  be  utilized  in  its  varying  grades,  from 
impalpable  powder  to  a  large  size,  for  the  manufacture 
of  a  road  surface  material  which  will  stand  the  test 
of  time.  Experiments  with  clinker  have  been  carried 
out  in  recent  years  by  Messrs.  Lovegrove,  Hornsey ; 
Wood,  Fulham ;  Roberts,  Worthing;  and  Angell, 
Beckenham,  WMth  great  success.  The  experiments  in 
Heston  and  Islevvorth,  which,  it  was  hoped,  would 
have  been  completed  last  year,  have  unfortunately  for 
various  reasons  had  to  be  ])ostponed  for  a  time:  when 
])roceeded  with  it  is  furtiicr  hoj)C(l  that  the  experi- 
ments will  be  on  a  line  in  ad\  ance  of  what  has  hither- 
to been  carried  out. 

Staines  Road  Experiments 

In  June,  1915,  the  county  and  ourselves  agreed  to 
terms,  and  a  contract  was  let  to  the  Trinidad  Lake 
Asi)halt  Paving  Company,  Limited,  for  the  folk)wing 
experiniental  lengths  of  asphaltic  macadam,  to  be  laid 
along  the  Staines  Road,  which  is.  in  fact,  the  main 
rciad  through  the  district  to  Aldershot.  Southampton, 
and  the  West  of  I'-iiglaiul. 

Section  1. — Approximate  area,  2,250  S(|uare  yards. 
The  company  to  sup])ly  and  lay  Ij/^^-inch  bituminous 
clinker  wearing  surface,  on  a  tarred  clinker  foundation 
til  be  provided. 

.Section  2. — .\])pro\im;ite  area  2,250  S(|uare  yards. 
The  compaii)-  to  suppl\  and  lay  a  mixture  1-)^  inches 
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t;.utN  .1  bituminous  clinker  and  sand-wcaring  surface 
t>n  a  tarred  clinkor  foundatii>n  to  be  ])ro\  idcd. 

Section  3. — .\i>]>roximatc  area  5,(X)0  s(|uare  yards, 
riu'  company  to  supply  and  lay  1'4  inch  thick  of 
Standartl  TrinidatI  I-ako  asphalt  wearing  surface  on 
a  tarred  clinker  foundation  to  l)c  provitled. 

Section  4. — Approximate  area,  1,000  scpiare  yards. 
The  company  to  supi)ly  and  lay  direct  upon  the  exist- 
ini;  roadway  a  sin.gle  coat  of  bituniinons  clinker  and 
Kentish  rag,  2  inches  thick. 

In  connection  with  Sections  1.  2  and  ,\  the  contract 
includes  the  maintenance  of  ilie  paxenient  laid  for  a 
periinl  t>f  ten  years  from  tlic  date  of  ccim])letion.  Sec- 
tion 4  does  not  include  maintenance,  bnt  should  this 
prove  successful,  the  benelits  to  be  derived  from  it  will 
be  greater  than  those  obtained  from  Sections  1,  2  and  o. 

The  work  invi>lvcd  in  section  3  was  commenced  on 
August  17,  101(1,  but  perforce  had  to  be  discontinued 
on  August  24,  1916,  the  area  covered  with  Trinidad 
Lake  asphalt  during  that  time  being  1,470  s(|.  yds. 

The  reason  for  the  discontiiuiance  of  the  work  was 
owing  to  the  fact  that  the  clinker  was  found  to  contain 
an  excessive  quantity  of  tar,  which  caused  too  much 
tlexil)ility  in  the  foundation  for  the  topping,  and  cracks 
resulted  therefrom.  This  was  proved  by  the  fact  that 
the  asphalt  surfacing  appeared  to  be  more  successful 
where  the  clinker  bottoming  obtained  from  the  skirts 
of  tarred  heaps  had  been  used.  The  latter  had  to  be 
matured  to  a  great  extent  by  reason  nf  its  being  in 
direct  contact  with  the  atmos])here. 

The  Mixing  Process 
In  September  last  it  was  decided  to  discontinue 
cold  mixing  and  to  install  a  combined  drying  and  hot 
mixing  plant.   Terms  were  agreed  with  the  contractors 
for  the  hire  of  the  plant,  and  it  was  anticipated  that  the 


latter  would  ha\e  been  erected  and  the  work  resumed 
last  year,  but,  owing  to  the  Ministry  of  Munitions  re- 
taining the  plant  until  recently,  the  work  connected 
with  its  erection  is  only  now  proceeding. 

In  recommending-  the  council  to  install  the  new 
])lant  the  factors  deciding  the  installation  were  as 
fi  illows  : 

(1  )  The  storage  heaj)  was  burning  for  75  ])er  cent, 
of  its  area  on  March  18th,  bnt  ceased  during  August 
owing  to  the  heavy  and  continuous  rains  which  fell 
during  that  month. 

(2)  The  inability  of  the  refuse  destructor  to  supply 
sufficient  clinker  during  the  summer  months. 

( ,S )  The  hot  mixing  of  the  material  would  lessen 
the  amount  of  tar  required,  and  it  is  hoped  that  it  will 
also  admit  of  a  lesser  thickness  than  4-inch  consolidated 
bottoming  being  necessary. 

It  may  be  here  mentioned  that  the  ingredients  for 
cold  mixing  were  as  follows:  1  cubic  yard  broken 
clinker,  12  gallons  of  tar  (to  specification),  7  lbs.  pitch. 

(4)  The  provision  of  a  drying  and  hot-mixing 
plant  would  be  of  great  value  to  the  council  owing 
to  the  fact  that  it  would  admit  of  uniform  results  be- 
ing obtained.  Further,  it  would  alTord  precise  informa- 
tion as  to  the  cai)abilities  of  the  plant  to  deal  with 
either  larger  or  smaller  quantity  than  can  now  be  ob- 
tained by  the  present  methods. 

When  the  work  of  laying  the  Trinidad  asphalt 
ceased,  about  l',500  square  yards  of  uncoated'  tarred 
clinker  bottoming  remained,  which  it  was  decided  to 
coat  in  two  sections,  the  tarred  granite  and-  tarred 
limestone  chips.  Unfortunately,  the  results  have  not 
been  satisfactory,  which  was  mainly  due  to  the  ex- 
ceptionally heavy  rains  which  fell  and  penetrated  the 
material  whilst  it  was  being  laid. 


Co-operation  of   Engineers  for  Recognition 

Address  Delivered  at  Convention  of  American  Association  of  Engineers 
Impresses   the  Need  of   Solidarity  and  Unity  Among  Technical  Men 

  By  G   S.  Williams   


T(J  one  who  reviews  the  status  of  engineering  in 
America  to-day,  it  presents  a  somewhat  anoma- 
lous aspect.  Owing  to  the  wide  dififerences  in 
technical  standing  of  those  who  are  its  devotees, 
it  appears  at  one  glante  a  profession  and  at  another  a 
trade.  At  f)ne  end  of  the  list  are  .some  thirty  thousand 
members  of  the  national  engineering  societies,  which 
represent  the  elite,  the  aristocracy.  Next  them  stand 
the  membership  of  the  state  and  local  societies  and 
the  waterworks  associations,  which  add  probably  sixty 
thou.>;and  more;  and  back  of  and  beyond  these  are  the 
flraftsmen,  instrument  men,  inspectors,  chain  men  and 
rod  men,  probably  at  least  a  hundred  thousand. 

On  account  of  this  varied  make-u])  engineering  ap- 
pears in  a  markedly  different  situation  from  the  law, 
medicine,  or  the  clergy.  Among  these  three  learned 
professions  it  is  rarely  indeed  that  a  member  in  the 
lower  ranks  is  employed  by  any  but  a  member  of  his 
own  profession,  and.  however  employed,  the  profes- 
sional independence  of  the  employee  is  rarely  trans- 
gressed; but  in  engineering  it  is  relatively  few  who 
are  masters  of  their  own  perfo:  ;.:anccs,  and  many  of 
them  are  directly  employed  by  and  report  to  men  who 
are  not  themselves  engineers  atid  who,  therefore,  take 
little  interest  in  the  advancement  of  engineering. 


This  condition  of  affairs  militates  strongly  against 
that  solidarity  which  is  essential  to  such  a  recognition 
of  the  engineer  as  the  importance  of  his  work  would 
warrant.  The  young  engineer  oftentimes  feels  noth- 
ing in  common  with  those  higher  up  in  the  professicin 
beyond  the  fact  that  both  he  and  his  superiors  for  sev- 
eral grades  above  him  are  working-  on  salaries  for  the 
same  employers,  in  whose  estimation  engineers  are 
probably  :merely  instruments  of  service  to  be  taken  up 
or  laid  aside  as  business  exigency  or  individual  caprice 
may  dictate.  In  si)ite,  however,  of  these  handicaps  the 
recf)gnilion  of  the  engineers  has  steadily  increased, 
though  not  so  rapidly  as  we  would  wish. 

Improving  the  Status  of  Engineers 

AVhat  can  we  do  to  accelerate  that  recognition  to 
which  we  believe  the  engineer  entitled?  For  answer 
we  must  enquire  whence  is  the  recognition  to  come. 
If  it  be  from  the  L>eneral  public,  then  it  is  a  question  of 
advertising-;  if  it  be  from  the  governing  bodies  of  our 
municipalities  and  states,  then  it  is  a  question  of  votes. 

In  the  past  engineers  have  sought  only  the  recogni- 
tion of  the  few  who  by  their  own  attainments  were 
qualified  to  judge  the  merits  of  the  work  of  their  fel- 
lows without  the  inter\ ention  of  an  adxucate.  The 
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assistant  has  been  content  with  the  approval  of  liis 
chief,  and  the  chief  with  the  approval  of  his  fellow- 
engineers.  It  is  selddm  that  the  ])uhlic  has  been  taken 
into  confidence. 

The  man  who  conceives,  who  dreams  the  dream,  is 
of  vastly  more  importance  and  value  tn  the  world  than 
he  who  merely  makes  it  a  realit}-.  It  is  ideas  that  are 
needed — ^there  are  plenty  who  are  read}'  to  execute 
them.  So  the  greatest  in  engineering  are  the  designers, 
those  who  conceive  and  produce  that  which  has  not 
been  conceived  or  produced  before. 

The  time  has  come  when  recognition  must  l)c  gi\  en 
both  ito  dreamer  and  to  the  builder.  Those  who  have 
made  possible  the  present  condition  of  human  exist- 
ence, upon  whom  the  world  depends  for  its  morning 
meal  and  its  evening  light,  for  its  daily  news  and  its 
weekly  bath,  are  entitled  to  the  acknowledgment  of 
the  debt  of  their  fellows  owe,  and  they  must  get  it.  The 
answer  to  the  (|uer\'  "llow?"  is  in  the  one  word,  "'Co- 
operation." 

When,  a  decade  ago,  arrangements  were  completed 
by  which  three  great  national  engineering  societies 
were  brought  together  under  one  roof,  the  first  great 
step  in  engineering  co-operation  was  taken  ;  and  when, 
after  ten  years  of  "watchful  waiting,"  the  parent  so- 
ciety of  them  all  has  joined  its  ofifspring,  co-operation 
in  engineering  may  well  be  looked  upon  as  established. 
But  the  national  societies,  although  they  include  in 
their  membership  several  thousand  young  engineers, 
nevertheless  represent  the  aristocracy  of  the  profession 
and  never  in  any  way  reach  or  supply  the  needs  of 
those  who  make  up  the  vast  numbers  dependent  upon 
engineering  for  their  livelihoods,  but  who  have  not  yet 
reached  that  condition  where  they  can  maintain  them- 
selves by  independent  effort. 

Societies  Hesitate  to  Make  Radical  Changes 

Like  all  aristocracies,  the  national  societies  are  con- 
servative. Being  composed  of,  or  at  least  controlled 
by,  those  who  have  achieved  their  successes  under  ex- 
isting conditions  they  naturally  hesitate  at  any  wide 
departure  from  past  custom  and  experience,  h'urther- 
more,  they  are  not  closely  in  touch  with  those  who  may 
be  said  to  compose  the  rank  and  file  of  their  profession, 
and  therefore  do  not  know  to  what  extent  the  latter 
will  support  such  efforts  as  they  may  make. 

The  American  Medical  Society  has  built  up  the 
most  complete  and  best-organized  system  of  co-opera- 
tion yet  develo])ed  in  this  country.  Starting  with  the 
county  medical  society  as  the  imit,  to  which  every 
practitioner  in  the  country  is  supposed  to  belong,  there 
ne.xt  comes  the  state  medical  society,  to  which  the 
county  socielties  send  representatives,  and  this,  in  turn, 
sends  its  delegates  to  the  American  Medical  Society. 
The  process  is  simple,  the  attainment  comi)lete.  E\  ery 
physician  in  the  country  is  thus  within  call  of  the  head 
of  the  organization  in  the  national  society. 

For  the  engineer,  inasmuch  as  the  *;tate  societies  are 
rarely  as  strong  as  some  of  the  local  societies  within 
the  same  territory,  it  does  not  seem  necessary  to  go 
from  the  local  to  the  national  organization  by  way  of 
the  state  society  as  an  intermediary,  but  more  rational 
to  unite  all  national,  state,  and  local  societies  in  a  coui- 
binatit)n,  to  the  governing  body  of  which  each  unuld 
send  delegates  in  proportion  to  its  membership. 

The  natitJiial  societies  have  in  embryo  an  organiza- 
tion well  adapted  to  this  purjxjse  in  the  I'Jigineering 
Council,  and  if  they  can  be  brought  to  see  the  ad\an- 
tages  to  come  from  an  extension  of  it  l)eyond  the  linrits 
of  their  own  membership,  there  shouhl  be  littU'  difti- 


thousand  more  or  less  engineers  now  afifiliated  with  the 
national,  state,  and  local  societies,  and  we  would  then 
come  to  that  great  army  of  more  than  equal  size  which 
until  recently  was  wholly  unorganized  and  among 
whom  the  American  Association  of  Engineers  has  its 
greatest  field.  This  organization,  in  which  I  am  proud 
to  be  recorded  a  member,  stands  before  you  as  the  em- 
bodiment of  the  democracy  of  engineering,  with  a  re- 
presentation in  every  state  and  important  city  in  the 
union,  and  a  membership  of  eighteen  hundred  and  fiftv 
acquired  in  less  than  two  years  of  existence. 

Promoting  Engineering  Welfare 

The  American  Association  of  iMigineers  announces 
as  its  objects:  "To  raise  the  standard  of  ethics  of  the 
engineering  profession  and  to  promote  the  economic 
and  social  welfare  oi  engineers,"  and  in  pursuance  of 
these  princi])les  has  sounded  'the  watchword  of  co- 
operation. It  has  begun  by  making  itself  useful  to 
those  most  in  need  of  its  assistance,  and  has  gathered 
to  its  standard  a  membership  largely  composed  of 
those  whose  names  are  unknown  to  tlie  rosters  of  other 
societies  and  has  laid  a  foundation  large  enough  and 
broad  enough  for  every  engineer  to  stand  u])on  if 
needed. 

lUit  we  should  look  to  the  national  societies  to  take 
their  place  as  leaders  in  bringing  about  complete  co- 
operation of  engineers.  The  charge  has  been  made  that 
the  proposed  engineering  council  is  undemocratic,  but 
no  one  can  say  it  is  unrepublican.  In  a  bod'y  so  large 
as  the  national  societies,  and  so  large  as  this  society 
will  soon  become,  government  by  conventions  will  be 
a  failure;  it  must  be  entrusted  to  representatives;  and 
in  order  that  each  member  may  have  a  voice,  the  elec- 
tions of  those  representatives  must  be  by  letter  ballot. 

If  the  national  societies  fail  to  meet  their  responsi- 
l)ilities;  if,  after  a  reasonable  time,  they  do  not  work 
out  a  plan  of  co-operation  involving  the  utilization  of 
all  engineering  forces  of  this  commonwealth,  then  it 
will  be  time  to  turn  to  other  agencies;  and  the  possi- 
bilities of  this  association  will  be  entitled  to  the  most 
serious  consideration. 


•uit\    in  galherini 


tlie  combination 


Personal  Service  to  the  Public 

T!ie  American  Association  of  Engineers  is  not  a 
trade  union.  While  it  contemplates  rendering  actual 
service  to  its  individual  members,  it  also  contemplates 
and  insists  that  its  members  shall  render  ser\-ice  to  it 
and  to  each  other.  Vov  him  whose  only  query  is,  "What 
do  I  get  out  of  it?"  there  is  but  scant  place  ;  i)ut  for  him 
who  asks.  "What  can  1  do  to  assist  my  fellow-engi- 
neers i'"  the  doors  are  wide  oj^en. 

W  hat  can  }-ou  do."  \\n\  can  make  yourself  an  intlu- 
ence  in  your  community.  Your  education  entitled  you 
to  be  a  leader  of  thought  among  your  fellows.  Vour 
training  teaches  you  accuracy  of  mind  and  bod_\-  and 
enables  you  to  anal_\'ze  propositions  and  derluce  correct 
conclusions.  Wmv  ])lace  is  in  e\-ery  ])ublic  assembly, 
at  your  party  caucus,  and  at  your  c(nintr_\-'s  polls  cm 
election  day.  l^stablish  and  maintain  local  organiza- 
tions, it  only  in  your  ward,  to  bring  together  the  engi- 
neers for  the  i)urpose  of  discussing  the  (piestions  of  the 
day  not  merely  engineering  questions,  l)ut  e\  ery  cpies- 
tion  wiiicii  agitates  or  interests  the  citizenship — and 
when  you  have  come  to  a  conclusion  to  which  vou  are 
ready  to  subscribe,  go  out  and  light  for  it  bet'ore  the 
public,  in  your  caucus  and  at  the  polls,  and  let  the 
l)eople  know  that  you  are  one  of  two  hundred  thou- 
sand of  t!ie  best-trained,  most  capable  citizens  of  the 
republic,  who  is  doing  his  dut\-  by  his  fellow-mcn. 
ninety     hi-,  profession  and  by  himself. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


cuts  ;i\vay  and  washes  out  a  hole,  whose  size  is  gov- 
erned solely  by  the  size  of  the  supply  pipe  to  which 
the  nozzle  is  attached,  as  the  water  must  flow  out  of 
the  hole,  on  the  outside  of  pipe,  and  so  cuts  a  hole 
jjrojx  )rtional  to  the  area  of  the  pipe  used.  Reducing 
this  necessary  pipe  size  to  the  small  nozzle  reduces 
the  amount  of  water  used,  increases  the  velocity  of  the 
stream  for  an  equal  amount  of  water  used,  and  inci- 
dentally reduces  the  amount  of  mud  and  water  under- 
foot, for  the  crew  to  work  in.  Slowly  raising  the  pipe 
uj)  and  allowing  it  to  gently  chug  down,  further  each 
time,  greatly  increases  the  speed  of  the  cutting-. 


miniiaiiiiiiQiNiiiiiiiiiiiiiiiiiiiiiiiiiii^^ 


Rails  Economically  Handled  by  Small 
Turntable 

Tl  I  v.  turntable  shown  in  the  accompanying  sketch, 
reproduced  from  1-jigineering  News-Record,  is 
proving  a  big  labor  and  time  saver  in  handling 
rails  for  the  new  car-re])air  yard  of  the  l^en- 
nsylvania  R.R.  now  under  Cduslrucliiin  at  (lreen\ille. 
New  lersev. 


''Ogee  Htbsftf 
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Smill  inexpensive  turntable  saves  time  in  handling  old  rails. 

The  85-11).  rails  used  are  second-hand,  and  the  ball 
of  each  is  badly  worn  on  one  side.  Since  it  is  there- 
fore necessary  to  place  the  unworn  side  on  the  inside 
of  the  track  being  laid,  it  happens  that  many  of  the 
rails  have  to  be  turned  end  for  end  before  placing  them. 
Previous  to  building  the  turntable  it  recjuired  consider- 
able manoeuvering  by  a  gang  of  at  least  six  men  to 
turn  one  rail.  With  the  turntable,  however,  which  is 
set  about  IS  feet  from  the  track  being  laid,  two  men 
can  turn  a  rail  with  ease.  The  device  was  made  com- 
plete for  S<S. 


Simple  Apparatus  Repairs  Defective  Columns 

TOO  dry  a  concrete,  not  puddled  enough,  was 
the  cause  of  ])eeling  and  disintegration  at  the 
l)iittiim  (if  columns.  These  columns,  15  ft.  high 
and  20  in.  square,  were  reinforced  with  eight 
l),s-iii-  rods  bound  with  spiral  reinforcement.  A  satis- 
factorv  repair  was  made  in  the  following"  manner, 
which  is  described  by  J.  D.  Evans,  in  Engineering 
News-Record. 

The  concrete  was  cut  off  level  and  a  wood  form 
placed  around  the  bottom  of  the  column — the  top  board 
leaning  out  so  as  to  form  a  hopper — and  a  piece  of 


An  Economical  Kink  for  Jetting  Piles  3^ 


Rr-X"ENTLY  on  a  job  where  a  large  number  of 
jjiles  were  to  be  driven,  the  superintendent  of 
cfinstruction  hit  upon  a  scheme  to  reduce  the 
amount  of  water  used,  and  still  obtain  satis- 
factory results.  It  is  described  by  H.  B.  AIcDermid, 
in  Engineering  &  Contracting.  By  experiment  he  de- 
termined the  right  size  pipe  necessary  to  produce  the 
hole  for  the  piles  he  was  using.  Then  after  finding 
he  needed  about  a  2>y>-'m.  pipe,  to  produce  the  right 
sized  hole,  he  had  the  blacksmith  draw  down  one  end 
of  his  pij)e  to  a  smooth  nozzle,  with  about  a  1-inch 
to  134-iiich  opening.  This  greatly  reduced  the  amount 
of  water  flowing,  but  as  the  outside  of  the  pipe  re- 
mained the  same,  the  same  size  hole  was  jetted,  as 
would  have  been  done  had  the  pipe  been  left  the  same 
size  throughout. 

In  practice,  the  pipe,  with  hose  connection  at  top 
and  nozzle  at  bottom,  is  hung  vertically  in  the  leads 
of  the  pile  driver,  the  water  turned  on,  and  the  i)ipe 
lowered  till  the  nozzle  has  washed  away  enough  earth 
to  get  a  good  hole  started.  It  is  then  lowered  into 
the  hole,  where  the  high  velocity  of  the  jet  readily 


Voids  in  repaired  portion  of  column  filled  with  grout  forced  in  by  tire  pump 

/4-in.  pipe  was  put  in  at  the  high  point  of  the  cut, 
extending  from  the  centre  of  the  column  out  through 
the  form.  A  fine  gravel  concrete  was  put  into  the 
hoj)per,  thoroughly  rammed  and  allowed  to  set  for 
about  two  weeks!  The  frirms  were  removed,  and  the 
patched  part  was  trimmed  to  conform  with  the  rest 
of  the  column. 

The  voids  in  the  re])aired  ])ortion  of  the  colunm 
were  then  filled  with  pure  cement  grout  forced  in 
through  the  pipe  by  a  compressed-air  apparatus  made 
frcjm  a  piece  of  3-in.  water  spout,  the  top  being  sealed 
and  having  a  valve  from  an  automobile  tire  set  in  the 
centre,  as  shown  in  the  drawing.  The  oottom  was 
sealed  also.  From  near  the  base  a  smaller  pii)e  extend- 
ed to  about  the  top  of  the  tank.  After  the  grt)ut  had 
been  poured  in,  this  was  connected  by  an  air-tight  line 
to  the  ])ipe  cast  in  tlie  colunm.    By  the  use  of  an  auto- 
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mobile-tire  innnp,  the  grout  was  forced  into  the  voids. 
After  pumping  for  some  little  time,  water  could  be 
seen  seeping  out  on  the  sides  of  the  columns,  showing 
that  the  scheme  was  working  out  satisfactorily.  Sev- 
eral buckets  of  grout  were  forced  into  a  few  columns 
and  undoubtedly  filled  all  voids  due  to  the  shrinkage 
of  the  concrete. 


When  to  Dimension  in  Feet  and  Inches,  and 
When  in  Inches  Alone 

IN  a  communication  published  in  the  May  Journal 
of  the  Boston  Society  of  Civil  Engineers,  Mr. 
Sturgis  H.  Thorndike,  of  Fay,  Spofiford  &  Thorn- 
dike,  Consulting  Engineers,  Boston,  Mass.,  calls 
attention  to  the  difficulty  of  making  a  standard  rule 
which  will  determine  when  dimensions  should  be 
stated  in  feet  and  inches  and  when  in  inches  only. 
In  the  hope  of  bringing  out  further  discussion,  Mr. 
Thorndike  offered  the  following  suggesttons : 

For  use  in  engineering  structures,  the  so-called  Eng- 
lish system  of  measures  provides  two  units  of  lengths 
—the' inch  and  the  foot.  The  suggestion  is  that  these 
be  regarded  as  serving  two  distinctly  different  func- 
tions. The  first  unit  is  adapted  to  stating  the  width 
and  thickness  of  any  material  or  member  which  is  con- 
stant in  cross-section,  but  may  have  any  convenient 
length ;  that  is,  the  inch  is  the  convenient  unit  in 
which  to  state  size  as  distinct  from  length  or  distance. 
For  instance,  we  habitually  use  the  term  30-in.  Beth- 
lehem girder  beam,  42-in.  s'teel  plate,  16-in.  brick  wall, 
30-in.  vitrified  clay  pipe,  38  in.  by  50  in.  egg-shaped 
sewer,-  36-in.  cast-iron  water  pipe.  12  in.  by  16  m. 
yellow  pine  stick,  28-in.  stone  coping,  16-in.  reinforced 
concrete  slab,  etc.  We  seem  naturally  to  use  the  inch 
alone  in  these  cases  until  the  dimension  exceeds  5  or 
10  feet.  On  the  other  hand,  we  do  not  speak  of  a  720- 
in.  roadway.  I  therefore  believe  that — perhaps  sub- 
consciously— we  are  using  the  inch  as  distinct  from 
the  foot  and  its  subdivisions  as  the  convenient  unit 
in  which  to  state  the  size  of  most  materials  and  mem- 
bers. 

The  convenient  unit  for  length  or  distance  seems 
to  be  almost  always  the  foot.  This  unit  may  be  di- 
vided decimally,  but  such  division  is  outside  the  scope 
of  this  i)resent  discussion.  If  it  is  to  be  divided  into 
inches,  and  especially  if  a  number  of  lengths  or  dis- 
tances may  sooner  or  later  need  to  bo  added  together, 
the  greatest  convenience  seems  to  be  attained  when  the 
inch  is  regarded  strictly  as  a  subdivision  of  the  foot, 
not  as  a  different  unit,  and  conse{|uently  when  we  state 
a  length  as  1  ft.  7  in.  not  as  19  in. 

This  recognition  of  the  existence  of  two  units,  cine 
adajjted  for  one  purpose  and  one  for  another,  may  clejir 
up  much  of  the  confusion  and  solve  most  of  the  diffi- 
culties, including  the  dimensioning  of  plates.  It  some- 
times results  in  stating  the  same  dimension  in  two  dif- 
ferent ways  on  the  same  plan  according  to  the  ])ur- 
pose  desired;  for  instance,  the  size  of  an  1-beani  may 
l)e  15  inches.  l)ut  the  distance  from  a  i)late  on  the  bot- 
tom of  it  to  a  plate  on  the  top  of  it  will  l)e  1  ft.  3  in. 
Whether  this  is  an  advantage  or  not  is  open  to  (|ucs- 
tion;  to  me  it  seems  an  advantage  a.s  emphasizing  tlic 
difference  in  use  between  the  two  units. 

There  will  still  remain  a  wide  field  for  llie  exercise 
of  discretion.  'I"he  limit  of  size  to  be  stated  in  inches 
seems  to  be  a  matter  of  judgment  and  convenience 
rather  than  nde.  We  speak  of  a  120-in.  wheel  base  on 
an  automobile,  but  of  a  10-ft.  sewer.    There  will  also 


be  differences  of  opinion  on  the  distinction  between 
size  and  distance;  one  engineer  will  mark  his  concrete 
columns  28  in.  by  32  in.  for  convenience  in  figuring 
stresses ;  another  will  mark  it  by  2  ft.  4  in.  by  2  ft.  8  in., 
classing  it  as  a  mass  of  concrete. 


Steam  Specialty  Business  Acquired 

The  business  of  H.  L.  I'eiler  &  Company,  steam 
siiecialties,  and  of  the  Canadian  Griscom-Russell  Com- 
pany, ha\e  both  been  acquired  by  the  Mason  Regu- 
lator and  I'jigineering  Company,  recently  organized 
in  Montreal.  The  president  is  Mr.  Eldon  Macleod. 
treasurer  of  the  Mason  Regulator  Company,  Boston, 
and  the  treasurer  and  general  manager  Mr.  H.  L. 
Peiler.  Mr.  E.  J.  Hatton,  formerly  of  the  Canadian 
Allis  Chalmers  Company,  has  charge  of  the  manufac- 
turing and  erection  branch,  and  Mr.  1^.  T.  Jeft'ery,  late 
with  the  John  McI3ougall  Caledonian  Iron  Works,  and 
Mr.  H.  E.  Kirkham,  will  look  after  the  sales,  under 
the  supervision  of  Mr.  Peiler.  The  Toronto  office 
is  in  charge  of  Mr.  J.  Collins,  formerly  manager  of  the 
Canadian  Steam  Boiler  Equipment  Company.  The 
Montreal  offices  are  at  380  St.  James  Street.  The  com- 
pany intend  to  go  very  strongly  after  business.  It  is 
proposed  to  manufacture  in  this  country  Mason  re- 
ducing valves  and  other  pressure  regulation  appliances, 
in  addition  to  "Bundy"  steam  traps  and  "Coppus" 
blowers,  and  the  marine  and  steam  specialties  of  the 
Canadian  Griscom-Russell  Company,  which  include 
the  widely  known  Rielly  heaters,  evaporators  and  dis- 
tillers. 


Trade  Publication 

Clay  Products  for  Building  Construction — puJilished  hy 
the  Sewer  Pipe  Manufacturers'  Association,  describing  the 
use  of  vitrified  clay  products  for  flue  linings,  chimney  tops, 
wall  copings  and  house  drains. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


I'^stimatcs  of  paving  work  urgently  required  have  been 
submitted  to  the  Quebec  City  Council  by  City  Engineer 
Baillairge.    The  amount  is  $-46, 000. 

There  is  a  marked  shortage  of  house  accommochUion 
in  tlu-  city  of  Regina.  Sask.,  at  the  present  lime,  and  as  a 
result  considerable  building  activity  is  reported. 

The  Canadian  Pacific  Railway  will  rebuild  one  hundred 
feet  of  their  coal  dock  at  Owen  Sound,  Ont.,  north  of  the 
old  power  house  site  this  summer.  This  is  an  e.xtension  of 
work  carried  out  on  the  same  dock  last  summer. 

Work  on  Toronto's  line  new  registry  office  has  just  re- 
cently been  completed  anil  the  formal  opening  took  place 
on  June  1:3.  The  building  was  started  in  September,  l'.)14. 
and  the  foundation  stone  was  laid  on  .\pril  I  UIi,  191.'>.  The 
cost  of  the  land  was  approximately  $2()2,()2'.),  antl  the  build- 
ing, including  architect's  fees  and  fixtures,  cost  $402. (il  l. 

A  two-storey  section  of  the  .Arlington  Hotel.  Welland, 
OiU.,  built  of  concrete  blocks.  collai)sed  recently  while  altera- 
licins  were  being  made.  The  lower  floor  was  being  changed 
iiUo  a  theatre  and  removal  of  tlie  partitions  is  thought  to 
h.ive  left  the  top  storey  with  insufficient  support.  The  build- 
ing is  a  complete  wreck,  but  no  one  was  injured,  though  three 


•.  -.(1 

I'l  t  ^oii.-.  Will  k  .iiiicii  ilnw  II  in  ilu  nim>.  Kortiiiiatcly,  tlu' 
accident  happt'ntnl  at  hdoii.  wIu-h  ilu'  workmen  wore  nut  i>l 
the  Ituilding. 

\\'i>rk  is  |)rocct'dinj;  rupidls  on  tlic  (.rcctioii  oi  tlu'  luw 
niaust>leiint  at  Mount  Pleasant  Lenictry,  Toronto,  for  the 
Toronto  General  Burying  Ciroiind  Trust.  This  huihliiiu  wa> 
dcsittned  l>y  Mr.  Frank  I-)arlin)>:.  and  it  is  exi)ict(.(l  thai  ii 
will  he  one  of  the  finest  of  its  kind  on  the  continenl.  ll 
will  he  "JS'i  feet  lon^  hy  1:25  feet  wide,  with  a  chapel  feet  x 
'>4  feet.  The  exterior  will  l)e  of  granite,  and  the  interidV 
111  polished  niarhle,  the  windows  of  cathedral  .ulass  set  in 
metal,  and  the  doors  of  hronze.  The  funeral  ciiapel  will  he 
a  large  and  hamlsonu'  structure  witli  walls  and  pillars  of 
niarhle.  . 

Hon.  F.  G.  Maciliarniid.  Minister  of  ruhlic  Works  for 
Ontario,  and  Mr.  W.  .\.  McLean.  Deputy  Minister  of  High- 
ways, recently  made  a  tour  of  inspection  covering  :)()()  miles 
of  the  good  roads  system  of  the  province.  They  met  with 
expressions  of  ai)proval  from  the  county  councils  regarding 
the  work  of  ri>ad  improvement  and  the  encMuragement  of- 
fered hy  the  government,  and  the  condition  of  most  of  the 
roads  covered  was  ample  proof  of  the  hcnefits  derived.  Ad- 
dressing a  gathering  of  coimty  councillors  at  (luelph.  Mr. 
McDiarmid  stated  that  while  the  present  was  not  a  time 
to  engage  in  an  aggressive  policy  of  road  construction,  he 
was  convinced  that  the  province  could  not  do  better  than 
to  provide  adequate  authority  and  means  for  a  comprehensive 
programme  of  road  building  and  improvement  immediately 
following  the  end  of  the  war. 

During  a  recent  storm  some  trouble  was  experienced  in 
Burlington.  Ont.,  with  the  town's  new  sewer  systein.  It  is 
stated  that  the  sewers  had  been  taxed  to  capacity  and  that 
the  two  pumps  of  the  disposal  works  were  unat)le  to  handle 
the  quantity  of  sewage  and  rain  water  combined.  Engineer 
Chipman.  who  was  consulted  by  the  council,  stated  that  the 
combined  sanitary  and  storm  sewer  on  Brant  Street  was 
responsible  to  a  great  extent  for  the  large  amount  of  water. 
He  pointed  out  that  Burlington  was  planned  on  the  separate 
sewer  system,  and  no  provision  had  therefore  been  made  to 
take  care  of  any  roof  water.  If  the  town  wished  to  continue 
the  combined  sewer  on  Brant  .Street,  he  ,said  he  could  con- 
struct an  overflow  at  the  foot  of  the  street,  so  that  when 
the  capacity  of  the  pumps  was  overtaxed  the  water  would 
flow  into  the  lake.  Otherwise,  the  roof  water  would  have  to 
be  taken  care  of  in  some  other  way.  The  council  decided  to 
leave  the  matter  over  till  the  next  meeting. 


Personals 

Mr.  \V.  M.  Brewer  has  been  elected  chairman  of  the 
Western  Branch  of  the  Canadian  Mining  Institute. 

Capt.  F.  M.  Moody,  a  graduate  of  the  Faculty  of  Ap- 
plied Science  and  Engineering,  Toronto,  has  been  reported 
wounded. 

Mr.  \V.  H.  Breithaupt,  M.  Can.  Soc.  C.  E.,  has  been 
elected  chairman  of  the  new  town-planning  commission  at 
Kitchener,  Ont. 

Lieut.  \Vm.  B.  Pennock.  of  Ottawa,  who  was  recently 
reported  wounded,  is  a  1915  graduate  of  McGill  University, 
in  civil  engineering-,  and  some  months  ago  received  special 
mention. 

Mr.  H.  H.  \  aughan.  M.  Can.  Soc.  C.  E..  has  been  ap- 
pointed general  manager  of  the  Dominion  Bridge  Company. 
Mr.  Duggan,  former  general  manager,  becomes  Chairman  of 
the  Board.  =  * 

Flight-Lieut.  O.  J.  Gagnier.  a  1917  graduate  of  McGill 
University  in  civil  engineering,  has  been  reported  wounded. 
He  went  overseas  to  join  the  Royal  Naval  .'\ir  Service  last 
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N  ear,  having  taken  his  preliminary  course  at  Long  Branch, 
(  )nt. 

IVIr.  T.  1'".  Price,  .X.M.Can.Soc.C.  Iv,  formerly  resident  en- 
gnu'er  on  the  \  ancouver  division  of  the  C.  P.  R.,  has  recentlj' 
been  granted  a  eonnnission  as  lieutenant  in  the  Railway  Con- 
slrnclion  t'orps. 

Mr.  I.  \V.  Secns,  B.Sc,  C.E.,  formerly  general  man- 
ager of  the  Slrnelur.'il  .Steel  Company,  Limited,  Montreal, 
has  joined  the  engineering  stafif  of  the  Canadian  Bridge 
Coini>an_v,  Limited,  of  Walkervillc,  Ont. 

Mr.  Marcel  C.  J.  Beullac,  B.Sc,  M.  Can.  Soc.  C.  E.,  who 
for  over  two  years  has  been  an  officer  with  the  French 
forces,  has  recently  been  invalided  home  and  has  rejoined 
the  staff  of  the  Dominion  Bridge  Company  at  Montreal. 

Mr.  I'Ldward  Holgate,  who  has  been  chief  draughtsman 
with  the  .Structural  Steel  Company  of  Montreal  for  the  past 
seven  years,  has  accepted  a  position  as  chief  engineer  with 
MacKinnon,  Holmes  &  Company,  Liinited,  of  Sherbrooke, 
One. 

Mr.  L.  Cotton,  a  land  surveyor  of  \'ictoria,  B.C.,  has 
joined  the  Sixth  Field  Company,  Canadian  Engineers,  at 
North  Vancouver  for  overseas  service.  Mr.  Cotton  is  a 
native  of  New  Westminster  and  has  had  eleven  years'  ex- 
perience in  survey  work. 

Lieut. -Col.  S.  H.  Osier,  of  Cobourg,  Ont.,  has  been 
decorated  with  the  D.S.O.  by  the  British  War  Office.  He 
went  overseas  in  command  of  a  company  in  the  2nd  Can- 
adian Division,  with  the  Royal  Engineers,  and  was  promoted 
on  the  field  to  the  rank  of  lieutenant-colonel.  Col.  Osier  at- 
tended the  Royal  Military  College  at  Kingston  and  took  a 
course  in  engineering  at  McGill  University. 

Messrs.  Wilfrid  Lacroix  and  Alfred  Nosworthy  have 
formed  a  partnership  and  will  practice  as  architects  with 
offices  at  58  Palace  Hill,  Quebec  City,  under  the  firm  name 
of  Lacroix  and  Nosworthy.  Mr.  Lacroi.x  is  a  graduate  in  ar- 
chitecture of  Laval  University,  Montreal,  and  is  professor  of 
mathematics  and  drawing  at  the  technical  school  in  Quebec. 
Mr.  Nosworthy  is  from  the  Massachusetts  Institute  of  Tech- 
nology, and  was  formerly  assistant  architect  with  the  Grand 
Trunk  Railway  System  at  Montreal. 


Obituary 

Mr.  Josiah  Mitchell,  of  Peterboro,  Ont.,  agent  of  the  De 
Laval  Company,  died  recently  at  the  age  of  7.3,  as  a  result 
of  heart  failure.  Mr.  Mitchell  was  much  esteemed  in  the 
city  and  district. 

The  death  occurred  recently  of  Mr.  H.  F.  Wilmot,  of 
Toronto,  after  an  illness  lasting  four  years.  The  late  Mr. 
Wilmot  was  born  in  Kingston  and  he  came  to  Toronto  ten 
years  ago,  and  had  been  engaged  in  business  as  a  contractor. 

Lieut.  Nelson  C.  Kenny,  who  previous  to  his  enlistment 
had  practised  in  the  city  of  New  Westminster,  B.C.,  as  a 
civil  engineer,  is  reported  killed  in  action.  Lieut.  Kenny 
joined  a  Victoria  battalion  about  two  years  ago.  He  was 
born  in  r)i-illia,  Ont. 

Mr.  James  Warren,  civil  engineer  and  land  surve3'or, 
passed  away  at  Walkerton,  Ont.,  recently,  after  a  brief  ill- 
ness. He  was  born  in  the  County  of  Halton,  Out.,  near 
.Acton,  80  years  ago,  and  for  many  years  was  engineer  for 
the  counties  of  Halton  and  Bruce.  In  1870,  under  contract 
with  the  Dominion  Government,  he  subdivided  into  town- 
ships a  section  of  the  province  of  M;initoba,  and  subse- 
quently did  similar  work  in  .Saskatchewan  and  .\lberta.  In 
1910,  he  carried  out  his  last  contract,  which  was  for  the  sub- 
division of  a  section  of  .Mberta  lying  among  the  foothills 
of  the  Rockies. 
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Contracts  Department 


News    of  Special  Interest  to  Contractors,  Engineers,  Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Caledonia,  Ont. 

Tenders  received  \)y  the  engineer,  S. 
Shupe,  Dunnville,  until  8  p.m.,  June  28, 
for  the  construction  of  about  6,650  square 
yards  of  concrete  paving  for  the  town. 
Plans  and  specifications  at  engineer's 
office. 

Halifax,  N.S. 

Tenders  addressed  to  the  mayor,  P.  F. 
Martin,  will  be  received  until  June  86 
for  $75,000  extension  to  sewer  for  the 
city.  Plans,  etc.,  at  office  of  the  engi- 
neer, E.  Johnston. 

Hamilton,  Ont. 

Plans  and  specifications  with  the  en- 
gineer, E.  R.  Gray,  City  Hall,  who  will 
call  tenders  shortly  for  construction  of 
sewer  on  Charlton  Avenue  for  the  city. 

Hull,  Que. 

City  Council  contemplate  watermains 
costing  $9,500.  City  engineer,  J.  A.  La- 
forest. 

London,  Ont. 

Tenders  will  be  received  by  the  engi- 
neer, H.  A.  Brazier,  until  June  33  for 
construction  of  3,500  feet  of  8-inch  vitri- 
fied tile  sewer  for  the  city. 

Point  Claire,  Que. 

Tenders  will  be  received  by  the  secre- 
tary-treasurer, J.  B.  Martin,  until  2  p.m.. 
June  37,  for  constructing  filtration  plant 
and  installing  pumps  for  the  Town  Coun- 
cil. Plans  and  specifications  at  office  of 
the  engineers,  W.  S.  &  R.  S.  Lea,  809 
New  Biirks  Bldg.,  Montreal. 

Portage  la  Prairie,  Man. 

Rural  Municipality  of  Portage  la 
Prairie  contemplate  road  construction 
costing  $800,000.    Engineer,  Robert  Pride. 

St.  Clements,  Man. 

The  l\ural  Municipality  of  St.  Clements 
contemplates  road  system  costing  $8,864. 
Clerk,  Thos.  Bunn,  East  Selkirk. 

Swan  River,  Man. 

The  Rural  Municipality  of  Swan  River 
contemplate  road  construction  costing 
$41,645.    Clerk,  Jas.  .Xrmstrong. 

CONTRACTS  AWARDED 

Quebec,  Province  of 

Jacob  &  Delisle,  St.  Tite,  have  sub-con- 
tract for  grading  from  Shawinigan  Falls 
to  Grandmere,  and  from  Shawinigan 
Falls  to  Three  Rivers  for  the  Highway 
Department,  Provincial  Government. 

St.  Thomas,  Ont. 

A.  E.  Ponsford,  605  Talljot  Street,  has 
general  contract  for  macadam  pavement 
costing  $:!,500  for  the  city. 

Sarnia,  Ont. 

Gulteridge  &  Grace,  Christina  St.,  have 
general  contract  for  sewers  on  Tallord 
Street,  etc.,  for  the  city. 


Railroads,  Bridges  and  Wharves 

Georgina,  Ont. 

Plans  and  specifications  at  Jas.  Peer's 
Mill,  Udora,  or  at  office  of  the  engineer, 
Frank  Barber,  40  Jarvis  Street,  Toronto, 
who  will  receive  tenders  until  noon, 
June  25.  for  the  erection  of  a  concrete 
bridge  for  the  Township  Council. 

Kingston,  Ont. 

Tenders  received  by  the  secretary,  R. 
C.  Desrochers,  until  July  10  for  recon- 
struction of  cribwork  wharves  for  the 
Department  of  Public  Works,  Dominion 
Government.  Plans  and  specifications 
at  department  and  offices  of  district  en- 
gineer, Equity  Building,  Toronto,  and 
on  application  to  the  postmaster  at 
Kingston. 

Ontario,  Province  of 

Plans  in  jirogress  for  sidings,  bridges, 
etc.,  cw-,iiiiLj  $185,000,  for  the  Canadian 
Pacific  Railway.  Company  will  also  ex- 
pend $10,000  reballasting  line  between 
London  and  Windsor.  Superintendent, 
Mr.  Williams,  London. 

Ste.  Angele  de  Laval,  Que. 

Napoleon  Guillemette.  Three  Rivers, 
general  contractor  for  $23,000  concrete 
bridge  for  the  Provincial  Government, 
will  likely  be  in  the  market  for  a  quan- 
tiity  of  ,  building  material  and  may  call 
tenders  in  July. 

CONTRACTS  AWARDED 

Grand'Mere,  Que. 

J.  Gosselin,  Limited,  Levis,  have  gen- 
eral contract  for  concrete  piers,  aliut- 
ments  and  approaches  to  bridge  costing 
$50,000,  for  the  Canadian  Northern  Rail- 
way, head  office.  Montreal. 

Minto,  Man. 

The  Algoma  Steel  Bridge  Co.,  824 
Union  Bank  Bldg.,  Winnipeg,  have  the 
steel  work,  and  John  Zetterlund,  Mintf), 
the  masonry  and  abutments  for  $7,000 
bridge  for  the  Rural  Municipality  of 
Minto. 

Newmarket,  Ont. 

riie  Lewis  Construction  Co.,  79  .Ade- 
laide Street  E.,  Toronto,  have  general 
contract  for  concrete  bridge  for  the  To- 
ronto &  York  Mighway  Commissioners. 

St.  Jean  de  Matha,  Que. 

Loiselle,  Comtois  &  St.  George,  have 
tlie  contract  for  substructure,  and  P. 
Marcil.  843  Cuvilier  St.,  Mofttreal,  the 
steel  for  a  $5,900  concrete  and  steel 
liridge  for  the  Municipal  Council. 


Public  Buildings,  Churches 
and  Schools 

Blue  Sky,  Alta. 

(ir)](ieii  .Meadnvv  .'echoed  District  con- 
template ^cliool.  Address,  Secretary,  H. 
C".  Day. 

Bowden,  Alta. 

{■'.reclion  of  hospit;il  is  planned.  Ad- 
dress, Ma>'or  or  lion  .Mr,  ( l,irii-p\-.  I'ai-- 
lianient  iSld.ns,,  I'.d  ni.  in  I  on , 


Chatham,  Ont. 

The  Canadian  Contractors  &  Builders, 
Brockville',  general  contractors  for  addi- 
tion and  alterations  costing  $38,000  to 
school  for  the  Board  of  Education,  are 
in  the  market  for  a  quantity  of  building- 
material  and  supplies. 

Chipman,  Alta. 

Yuma  School  District  No.  3384  con- 
temj^late  school.  Address,  .Secretary,  W. 
J.  McKay. 

Conjuring  Creek,  Alta. 

Tenders  will  be  received  by  the 
Trustees  of  School  District  No.  533,  at 
the  secretary-treasurer's  office,  until  June 
33  for  erection  of.  a  frame  school.  Plans 
and  specifications  with  the  secretary- 
treasurer. 

Dalmuir,  Alta. 

Martin  Centre  Sch  o(")l  District  con- 
template school.  Address,  Secretary- 
treasurer.  A.  Harapmink. 

East  Toronto,  Ont. 

Tenders  will  be  received  by  the  archi- 
tect, S.  B.  Coon,  E.xcelsior  Life  Bldg., 
Toronto,  until  June  30,  for  the  erection 
of  a  two-storey  brick  addition  to  school 
for  the  Public  School  Board,  School 
.Section  No.  7,  York  Township. 

Fairfield,  Ont. 

Tenders  will  be  called  shortly  by  the 
architect.  J.  A.  Amies,  Provincial  & 
Loan  Bldg.,  Hamilton,  for  the  erection  of 
a  $27,000  addition  to  school  for  Home- 
dale  School  District,  Barton  Township. 

Grand  Prairie,  Alta. 

Department  of  Public  Works.  Domin- 
ion Government,  contemplate  immigra- 
tion hall. 

Hamilton,  Ont. 

Improvements  costing  $10,000  are  con- 
templated to  Knox  Church.  Pastor,  Rev. 
S.  Banks  Nelson.  49  Yonge  Street. 

Kitchener,  Ont. 

Tenders  will  be  received  by  the  chair- 
man, Fred  Dregor,  58  Courtland  Ave.  E., 
from  June  33  until  )uly  1  for  the  erec- 
tion of  a  $30,000  Sunday  school  for  St. 
I'eter's   Church,   Queen  Street. 

Rev.  Father  Rogalski  will  receive  sep- 
arate tenders  until  June  30  for  plund)- 
ing,  heating,  plastering,  painting  and 
electrical  work  in  connection  with  the 
erection  of  a  $45,000  brick  church  for 
the  Polish  Roman  Catholic  Congregation. 

Lac  la  Biche,  Alta. 

Pansy  School  District  contemplate 
school.    Address,  Secretary,  R.  Thomas. 

Millerfield,  Alta. 

Millerlield  School  District  plan  school. 
.\ddress.  secretary,  \V.  J.  Gilby, 

Peace  River  Crossing,  Alta. 

School  Board  contemplate  sehocd.  .\(1- 
dress.  Secretary. 

Philipsburg,  Ont. 

Ivxcavation  in  progress  for  $5,000  lirick 
sciiool  for  the  .School  Board.  Chairnum 
of  Building  Commission.  W  W.  I'jdi. 
\i.  I\.  No.  2,  Baden. 


Tenders  and  For  Sale  Department 


Tenders  for 

Concrete  Paving 


.scak.l  lc...lc,>.  pl.i.i.ly  maiUca  as  lo  conu.us 
be    reccivcl    by    tl.c    uiKlcrsiK.K-.l    up    to  S 
,.  m.  June  »7th.  to  he  oi-cneJ  at   C  ale.  oma  at 
S  |.  In..  June  aSth.  lOl".  for  approximately  b.boO 
>«iuatc  yartls  of  concrete  paving. 

i'lans  ami  specilications  may  be  seen  and  all 
ncve->.iry  -nlormation  obtained  at  the  Engineer  > 
otVuc,   linnnville..  Ont. 

The  lowest  or  any  tender  not  neccs 
>arily  accepted.  ^  SIIUPE. 

Engineer. 

I„n.-  '-.t^.  I'-'IT 


Tenders  Wanted 

scaleil  tenders,  marked  "Tcndcis  (or  Ki|.aii>  lo 
I  iille  River  Drain,"  will  be  received  liy  the  un- 
.IcrMgned  up  to  2  o'clock  p.m.  on  Monday,  June 
26th  1917,  for  the  repairs  to  the  Little  River 
Mrain  in  the  Township  of  Sandwich  East,  County 
of  Es5e.\,  Ontario. 

Plans,  profiles,  specifications  and  estimate  of 
co<it  may  he  seen  on  file  in  the  office  of  the 
Township  Clerk,  or  at  the  office  of  Owen  McKay, 
l  ivil  Engineer.  VValkerville,  Ont. 

The  estimated  cost  of  work  is  ?.5,.^13,  exclusive 
of  removing  trees  and  obstructions  from  the 
drain.     .\  land  dredge  will  be  preferred. 

Each  tender  must  be  accompanied  by  two 
sureties  satisfactory  to  the  Commissioners  on  tlie 
drain.  ,  , 

.\n  approved  Fidelity  Bond  from  the  success- 
ful tenderer  will  be  accepted  by  the  Commis- 
sioners  in    lieu   of    two  sureties. 

.•\ny  hirther  information  before  bidding  may  be 
obtained  by  addressing  letter  to  Owen  McKay, 
Civil  Engineer,  Walkerville,  Ont. 

The  lowest  or  any  tender  not  necessarily 
accepted.  24-25 

Walkerville,  June  4,  1017. 


TENDERS 


Sealed  tenders  addressed  to  the  undersigned, 
and  endorsed  "Tender  for  Supplying  Coal  for  the 
Dominion  Buildings,"  will  be  received  at  this 
office  until  4  p.m.  on  Tuesday,  July  3,  1917.  for 
the  supply  of  coal  for  the  Public  Buildings 
throughout   the  Dominion. 

Combined  specification  and  form  of  tender 
can  be  obtained  on  application  at  this  office  and 
from  the  caretakers  of  the  different  Dominion 
Buildings. 

Persons  tendering  are  notified  that  tenders  will 
not  be  considered  unless  made  on  the  printed 
forms  supplied,  and  signed  with  their  actual  sig- 
natures. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to 
thr-  r,--!/.-  of  the  Honourable  the  Minister  of 
F'  '      -  5.  equal  to  ten  per  cent.  (10  p.c.)  of 

?  ,f  the  tender,  which  will  be  forfeited 

n  tendering  decline  to  enter  into  a 
^--  -iiL   Alien  called  upon  to  do  so  or  fail  to 
-••^r'^ite   the   contract.     If   the   tender   be  not 
a  ---tf  1  the  cheque  will  be  returned. 

By  order, 

R.  C.  DESROCHERS. 

Secretary. 

fiepartment  of  Public  Works, 
Ottawa.  June  9,  191". 

Newspapers  will  not  be  paid  for  this  adver- 
tisement if  they  insert  it  without  authority  from 
the  Department.         .  24-25 


SiaUil  liiiiK'i>  will  be  received  by  lln-  iiikUt 
M^iRil  1111(11  ;J  ii.iii..  1)11  Tuesday,  June  26th,  for 
the  \;nioU!-  works  rc(|uircil  in  niakiiiji  additions 
lo  llii-  W'oiiR-ii's  College  llospilal,  kusliolinc  Road, 
'i'oroiito. 

The  lowest  or  any  U'lidcr  will  not  necessarily 
be  accepted. 

CORDON  &  llEl.LIWEl.r.,  Architects, 
."ilit!  Confederation  Life  Building, 
'J."i  ■_'.■>  Toronto,  Out. 


Tenders  Wanted 


lUilk  and  separate  tenders  will  be  received  uii- 
lil  June  30,  1917,  for  a  four-roomed  addition  to 
I'liblic  .School,  .Section  No.  7,  York  Town.sliip, 
north  of  Danforlli  Road,  Toronto.  The  lowest 
lender  not  necessarily  accejjted.  Plans,  specifica- 
lioiis,  tender  forms,  and  information  may  ho  had 
at  the  office  of  S.  IS.  Coon  &  Son,  .\i  cliilccts, 
IC.xcelsior  Life  lildg.,  Toronto  Street.  Toronto. 

25-25 


Seale<l  tenders,  addressed  to  tlic  uiiilcisif,'iR-d, 
and  endorsed  "Tender  for  Rcconstiuctioii  of 
W'haivfs  at  entrance  to  Dry  Dock,  at  Kingston, 
Out.."  will  l)e  received  at  this  office  on  Monday, 
July  16,  1917,  for  the  reconstruction  of  part  of 
llie  cribwork  wharves  at  the  entrance  to  the  Dry 
Dock,  at  Kingston.  Ont. 

Plans  and  forms  of  contract  can  be  seen  and 
specification  and  forms  of  tender  oblaincil  at  tliis 
Deiiarlnitiit  and  at  the  cifficcs  of  llie  District 
Engineer,  Ki|iiity  riuildinj,',  Tiirunlii,  ()nt.,  and 
on  applicalinii  to  tlic  I'oM  ina^l i  r,  at  Kingston.  Out. 

Person-  leiiderint;  arc  iM.lilK-d  lliat  lenders  will 
not  be  considered  nnkss  niailc  on  tlie  printed 
forms  supplied,  and  siKiied  with  their  actual  sig- 
natures, stating  their  occupations  and  places  of 
residence.  In  the  case  of  firms,  the  actual  sig- 
nature, the  nature  of  the  occupation,  and  jdace 
of  residence  of  each  member  of  the  firm  must  be 
given. 

I'^acli  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to 
the  order  of  the  Honourable  the  Minister  of  Pub- 
lic Works,  equal  to  ten  per  cent.  (10  yix.)  of 
the  amount  of  the  tender,  which  will  be  forfeited 
if  the  person  tendering  decline  to  enter  into  a 
contract  when  called  upon  to  do  so,  or  fail  to 
complete  the  work  contracted  for.  If  the  temler 
be  not  acceiited  the  cheiiue  will   be  rchinu-d. 

The  Department  does  not  bind  il-cif  to  accept 
the  lowest  or  any  tender. 

Note. — Blue  prints  can  be  obtained  at  the 
Department  of  Public  Works  Iiy  depositing  an 
acce)jted  bank  chetpie  for  the  -inn  nf  .$10.  made 
oayable  to  the  order  of  the  T I  "in  >ii]  able  tlic  Min- 
ister of  Public  Works,  which  will  be  returned  if 
the   intending  bidder   submit  a   regular  bid. 

By  order, 

R.  C.  DESROCHER?i, 

Secretary. 

Department   of    Public  Works, 
Ottawa,  June  15,  1017. 

Newspapers  will  not  be  paid  for  this  advertise- 
ment if  they  insert  it  without  authority  from  the 
Department.  25-20 


WANTED 


^^^^ 


To  Contractors 


Wanted  second-hand  timber,  Fir,  .Spruce  or 
Pine.  State  condition  and  price.  ]$ox  504,  Con- 
tract Record,  Toronto,  ()i)t.  24-27 


.Scaled  tenders,  marked  "Tenders  for  Reinforced 
Concrete  Work,"  addressed  to  the  undersigned, 
will  be  received  at  Ibis  deiiartment  until  noon  of 
Thursday,  June  28th,  for  reinforced  concrete  work 
in  connection  with  the  erection  of  the  new  power 
liouse.    Hospital   for  the   Insane,   Hamilton,  Ont. 

I'lans  and  specilications  can  be  seen  at  the 
llursar's  office  at  the  above  institution  and  at 
this  department. 

By  order, 

II.  F.  McNAUGHTON, 
Secretary,  I'nblic  Works  Dept.,  Ontario. 
Toronto,   June    llllli,  l!tl7. 

,\ew  s|ia]icrs  jiublishing  this  advertisement  with- 
out authority  will  not  be  paid  for  it.  25-25 


Steam  Shovel  Wanted 


Wanted  to  rent  or  buy  a  small  second-hand 
steam  shovel.  Must  be  cheap.  Apply  Pettypieces 
Limited,   Amherstburg,    Ont.  24-24 


USED  EQUIPMENT 
FOR  SALE 


CABLEWAYS— 

.Several,  including  0  x  12  double  drum  wind- 
ing engines,  carriages,  sheaves,  cables  and 
running  ropes. 

LOCOMOTIVES— 

Porter  S  ton,  oO  in.  gauge. 

TWO  BOILERS— 

One  IS  ft.,  one  15  ft.  long,  GO  in.  diani.,  6i 
tubes  4  in.     Tested  to  160  lbs.,  with  fitting 

.and  breeching. 

ROCK  DRILLS— 

Several  with  Tripotls. 

JEFFREY  PULVERIZER— 

One  .'ill  in.  x  24  in.  without  plate  feeder, 
practically  new. 

.Ml  in  first  class  order  for  prompt  shipment. 
Can  be  inspected  at  our  Mines  at  Asbestos. 

MANVILLE  ASBESTOS  CO..  LTD., 
25-25  Danville,  (^ue. 


POSITION  WANTED 


REPRESENTATIVE  :  —  CIVIL  ENGINEER 

with  extensive  connections  in  tlie  middle  West 
and  20  years'  experience  in  Municipal  and  Con- 
structional Works  is  open  to  represent  a  large 
concern  exclusively'  in  Waterworks,  Public  Works 
and  Constructional  Kcpiipnient  wdicrc  the  possible 
rcnuineration  could  reach  .f5.000  per  year.  Box 
5SS,  Contract  Record,  Toronto,  t)nt.  23-25 
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Prince  George,  B.C. 

Plans  have  been  drawn  for  city  hall. 
Architect.  Harry  Wilson. 

Rosebud,  Alta. 

Grasswold  School  Distrfct  contcniplate 
school.  Address,  Secretary,  L.  W.  Corn- 
stock. 

St.  Anne  de  Beaupre,  Que. 

Plans  are  in  progress  for  a  convales- 
cent home  for  the  Military  Hospital 
Commission,  32  Victoria  St.,  Ottawa  Ont. 

St.  Hyacinthe,  Que. 

School  Board  contemplate  technical 
school. 

Saanich,  B.C. 

The  North  Saanich  School  District 
contemplate  school.    Address  Secretary. 

Stratford,  Ont. 

Tenders  are  being  received  by  the  ar- 
chitect, A.  G.  Garner,  cor.  North  and 
Water  Streets,  for  the  erection  of  a 
$20,000  brick  addition  to  church  for  the 
Central  Methodist  Church,  208  Church 
Street. 

Sydney,  N.S. 

Tenders  are  being  received  by  the 
Parish  Priest  and  Bishop  Morrison,  An- 
tigonish,  for  the  erection  of  a  .$60,000 
stone  and  brick  church  for  the  Roman 
Catholic  Congregation. 

Tarlorville,  Alta. 

\  alley  Hill  School  District  contemp- 
late school.  Address,  Secretary-treasur- 
er, August  Plunet. 

Toronto,  Ont. 

Tenders  will  be  received  Ijy  the  ar- 
chitects, Gordon  &  Helliwell.  520  Con- 
federation Life  Bldg..  until  June  26  for 
all  trades  in  connection  with  the  erection 
of  an  interlocking  tile  addition  to  hos- 
pital for  the  Women's  College  Hospital 
&  Dispensary,  125  Rusholme  Road. 

Tenders  will  be  received  by  the  secre- 
tary-treasurer, W.  C.  Wilkinson,  until  4 
p.m.,  June  38,  for  plumbing,  cabinet  work, 
electrical  work,  etc.,  for  Earl  ^ray 
School,  Jones  Ave.,  for  the  Board  of 
Education.  Plans  and  specifications  at 
office  of  the  Superintendent  of  Buildings, 
Administration  Bldg.,  15.5  College  Street. 

Trenton,  Ont. 

Plans  are  being  prepared  for  a  two- 
storey  brick  addition  to  school  for  the 
Public  School  Board.  y\rchitects,  S.  B. 
Coon  &  Son,  Excelsior  Life  Bldg.,  To- 
ronto. 

Vankleek  Hill,  Ont. 

Tenders  will  be  received  by  the  archi- 
tects. Wood,  Millar  &  Hutchison,  2 
Place  d'Armes,  Montreal,  until  June  2;; 
for  the  erection  of  a  church  for  the  Pres- 
byterian CnTurcli  congregation. 

Viking,  Alta. 

Erection  of  hospital  is  contemplated. 
.'\ddress  Mayor  or  Dr.  Story  or  W.  Mc- 
Athey. 

Wheatley,  Ont. 

School  Board  contemplate  addition  to 
school.  Secretary-treasurer.  M.  H. 
Chamberlain. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  .$70,000  school  for  the  Board  of  Ed- 
ucation:— Masonry  and  steel,  W.  H. 
Coo|)er,  Clyde  Bldg.;  carpentry,  G.  F. 
Smith,  30  Carrick  St.;  roofing,  Dennis  & 
Jocelyn,  14  Walnut  St.  W.;  electrical 
work,  Cully  &  Brcay,  :i5  King  St.  W.; 


plumbing  and  heating,  Adani  Clark,  7 
Main  St.  W.;  plastering,  Hannaford 
Bros.,  232  Robinson  Street;  painting, 
Wm.  Dodson  &  Co.,  131  Victoria  St.  W.; 
iron  stairs,  Canada  Wire  &  Iron  Goods 
Co.,  183  King  William  St.;  tiling,  Kent 
Garvin  Co.,  30  Catharine  St. 

Longeuil,  Que. 

A.  Tanguay,  Petit  Bois,  has  general 
contract  for  $7,500  frame  and  brick 
school  for  the  School  Board. 

Merlin,  Ont. 

Horton  Bros.,  82  Myrtle  Street,  St. 
Thomas,  have  general  contract  for  $5.- 

000  brick  school  for  the  School  Board. 

Montreal,  Que. 

A.  Choquette,  170  Bourbonniere  St., 
has  the  general  contract  for  $25,000 
school  for  the  Longue  Pointe  Roman 
Catholic  School  Commissioners.  Longue 
Pointe. 

The  Nicholson  Construction  Ltd.,  960 
St.  Catherine  St.  W.,  have  the  general 
contract  for  $15,000  school  for  the  Pro- 
testant Board  of  School  Commisioners, 
.36  Belmont  Street. 

Ottawa,  Ont. 

Alex.  Christie  «&  Son.  Kenniston  Apts., 
Elgin  .Street,  have  the  general  contract, 
and  McKinley  &  Northwood.  56  Rick  an 
St.,  the  ])lunil)ing  and  heating  contracts 
for  brick  veneer  addition  to  school  for 
the  Public  School  Board. 

Philipsburg,  Ont. 

C.  L.  Forler,  R.  R.  No.  1,  Baden,  has 
general  contract  for  $5,000  brick  school 
for  the  School  Board. 

St.  Ferdinand  de  Halifax,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  convent  for  the  Sisters  of  Charity, 

1  St.  Oliver  St.,  Quebec: — Masonry,  Chs. 
Paradis,  150  Ste.  Therese  St.,  Quebec; 
carpentry,  Poudrier  &  Boulet,  Black 
Lake;  roofing,  E.  Falardeau,  308  Queen 
Street. 

St.  Nobert  Du  Cap  Chat,  Que. 

Joseph  Guerin,  Scott,  has  the  rooling 
and  O.  Lechance,  Levis,  the  glazing  and 
painting  contracts  for  stone  and  steel 
church,  etc..  costing  $61,000,  for  the  Ro- 
man Catholic  congregation. 

St.  Teresa,  P.E.I. 

Mr.  Bradley,  care  of  owner,  has  the 
general  contract  for  $10,000  church  for 
Rev.  I.  R.  A.  McDonald. 

Sarnia,  Ont. 

Jas.  Shanks,  272  Wellington  St.,  has 
general  contract  for  $13,800  addition  to 
school  for  the  Public  .School  Board. 

Schumacker,  Ont. 

Hill,  Clark  &  Francis,  Ltd.,  Timmins. 
have  general  contract  for  $15,000  brick 
and  hollow  tile  school  tor  the  Public 
School  Board. 

Toronto,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $20,000  brick  school  for  the  Sep- 
arate School  Board: — Masonry,  John 
McGlue,  385  Sherbourne  St.;  concrete. 
Queen  City  Concrete  Paving  Co..  179 
Broadview  Ave.;  steel,  Reid  &  Brown 
Structural  Steel  &  Ironworks.  Ltd.,  63 
Esplanade  E.;  carpentry,  D.  &  M.  T. 
Madden,  553  Adelaide  St.  W.;  painting 
and  glazing,  M.  J.  Phelan,  133  Queen  St. 
IC;  plastering,  Taylor'  Si  Nesbitt,  18 
Havelock  St.;  roofing  and  sheet  metal, 
tl.  W.  Pask,  49  Concord  ,\ve.;  electrical 
work.  Canada   i'llectric  Co.,   IS3  Church 


St.;  heating,  plumbing,  ventilating  and 
gas  fitting,  T.  E.  Regan,  95  Boon  Ave. 

The  following  contracts  have  been 
awarded  in  connection  with  alterations 
costing  $5,500  to  club  rooms  for  L.  M. 
Wood,  1304  Royal  Bank  Bldg.:— Ma- 
sonry and  carpentry,  R.  G.  Kirby,  539 
Yonge  St.;  roofing,  A.  Matthews,  Ltd., 
356  Adelaide  St.  W. ;  electrical  work, 
Earle  Electric,  73  Nelson  St.;  plumbing 
and  heating,  Fiddes  &  Hogarth,  Ltd., 
133  King  St.  E. 

The  following  contracts  have  been 
awarded  in  connection  with  the  repairs 
to  schools  for  the  Separate  School 
Board,  67  Bond  St. :— Painting,  A.  Rich- 
ards. 403  Spadina  Ave.;  plumbing,  D. 
Glynn  &  Son,  156  Arthur  St.;  sheet  inetal, 
E.  F.  Watson,  99  Beaconsfield  Ave.; 
wiring,  Canadian  Electric  Co.,  183  Church 
St.;  concrete.  Queen  City  Concrete  Pav- 
ing Co.,  Ltd.,  179  Broadview. 

Geo.  J.  Beattie,  73  Victoria  St.,  has 
the  wiring  and  G.  Duthie  &  Sons,  Ltd., 
30  Widmer  St.,  the  roofing  contract  for 
$55,000  art  museum  for  the  Art  Museum 
of  Toronto. 

Waterford,  N.S. 

D.  J.  Mclsaac,  Victoria  St.,  Glace  Bay, 
has  general  contract  for  interior  church 
work  costing  $101,000  for  the  Roman 
Catholic  Church. 


Business  Buildings  and  Indus- 
trial Plants 

Alberta,  Province  of 

The  Alberta  Farmers'  Co-operative 
Assn.  will  erect  an  elevator  at  Ray- 
mond, Compeer,  Manyberries,  Pashley 
and  Athabasca  Landing.  Address,  Lo- 
cal secretary,  at  each  town. 

The  Alberta  Farmers'  Co-operative 
Society  will  erect  elevators  at  Erskine 
and  Standard.  Address  Local  Secre- 
taries. 

The  United  Farmers  of  Alberta  will 
erect  a  35,000  bushel  elevator  at  Clair- 
mont  and  Grand  Prairie.  Address  Local 
Secretaries. 

Bawlf,  Alta. 

The  Bawlf  Grain  Company  will  start 
shortly  on  erection  of  an  elevator.  Ad- 
dress Mr.  Fragier. 

Bow  Island,  Alta. 

National  Elevator  Company  con- 
template elevator. 

Burnaby,  B.C. 

The  Dominion  Film  Co..  Oridienm 
Bldg.,  Vancouver,  will  erect  a  $50,000 
moving  picture  studio.  Managing  di- 
rector, J.  Arthur  Nelson. 

Chatham,  Ont. 

The  Intcrnatioii.il  Harvester  Com- 
pany, Hamilton,  ct)ntcmplate  new  fac- 
tory. 

Erieau,  Ont. 

The  Lake  Erie  Coal  Co.,  head  office 
Windsor,  will  rebuild  coal  hoists,  etc. 
recently  destroyed  by  gale,  at  an  esti- 
mated loss  of  $250,000. 

False  Creek,  B.C. 

The  Dewar  Shingle  Co.,  \ancon\er, 
will  erect  a  $25,000  shingle  plant. 

Halkirk,  Alta. 

The  .\ll)erta  Farmers  Co-operative 
Society  will  start  shortly  on  the  erection 
ol  an  elev.'ilor.    .Address  l,oc;i!  .Secretary. 

Hamilton,  Ont. 

Mackey    Bros..   Lister  Chambers,  will 
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trt-cl  a  $aO,000  brick  thoatri',  will  lariy 
iiiit  the  masonry  ami  lot  all  oiluT  trades. 

Kamloops,  B.C. 

I'acitio  Ship  Building;  Co.  liavc  sccurod 
a  site  »>n  which  tlicy  will  erect  a  ship- 
tiuildiii.i;  plant.  .\rchitect.  Mr.  .\nn- 
strunv 

London,  Ont. 

I'".  Leotiaril  iS:  Sons,  \'ork  Street,  coii- 
tcniplate  $j,00i)  hrick  and  reinforced 
concrete  tactory  ailtlition.  Manager,  1". 
F..  Leonard. 

The  Bank  of  (.'oninierce.  head  oftice, 
Toronto,  contemplate  $7,000  hank.  Man- 
ai;er.  Mr.  NLicLean.  London. 

I'lans  are  heinjj  prepared  for  reinforced 
concrete  storaj^e  sheds  costin}*'  .$:!,. ")00.  for 
the  London  &  Tetrolea  Barrel  Co..  Sim- 
coc  Street.  Superintendent,  Mr.  For- 
ristal. 

Tenders  called  for  the  construction 
of  a  *.">.000  dry  kiln  for  the  London  & 
I'etrolea  Barrel  Co.,  Sinicoe  E.  Man- 
ager. Mr.  Forrestal. 

Montir,  Alta. 

Tile  .•\H)erta  Farmers'  Co-operative 
Society  will  start  shortly  on  erection  of 
an  elevator,     .\ddress.  Local  Secretary. 

Montreal,  Que. 

J.  .\.  Jacobs,  care  of  Jacobs  .•\sl)estos 
Mininp  Co..  Jacol)s  Bldg..  282  St.  Cath- 
erine St.  W'..  Contemplates  addition  to 
Ituilding. 

Jas.  Strachan  Ltd.,  246  City  Hall  .Ave., 
contemplates  bakery. 

Mount  Brydges,  Ont. 

('liarles  liul)I)cll.  Tliamcsville.  has  die 
general  contract  and  George  Higgins, 
Thamesville.  the  cement  work  for  pick- 
ling factory  for  Libby,  McNeill  &  Li])l)y, 
Ciiatham. 

Nobleford,  Alta. 

Tile  (irain  Growers'  .Association.  Cal- 
vary. Strong  &  Dowler.  406-7  Grain  Ex- 
change. Calgary,  and  the  United  Grain 
Producers.  Nobleford  or  Calgary,  each 
contemplate  erection  of  an  elevator  here. 

Prince  Rupert,  B.C. 

Tile  X'ancouver  Fisii  &  Ice  Co.,  Van- 
couver, contemplate  cold  storage  plant. 
Captain  J.  J.  Logan  is  interested. 

Three  Rivers,  Que. 

Paul  Dumonlin.  Coteau  St.  Louis,  is 
erecting  an  .$8,000  concrete  factory. 

Tenders  will  be  called  shortly  for  the 
erection  of  a  $60,000  plastic  brick  box  fac- 
tory for  the  Three  Rivers  Box  Co.,  care 
of  N.  E.  Clement.  .Architect,  U.  Asseiin, 
174  Notre  Dame  St. 

Wayagamack  Pulp  &  Paper  Co.,  plan 
extension  to  mill.  .Architect,  D.  J. 
Spence.  46  Beaver  Hall  Hill.  Montreal. 

Nobert.  Dugre  &  .Arsenault.  St.  George 
St.,  general  contractors  for  $3.5.000  foun- 
dry for  the  Three  Rivers  Casting  Co., 
cor.  Hortel  and  Charlevoir  Streets,  are 
in  the  market  for  a  quantity  of  building 
material  to  be  delivered  at  once. 

Toronto,  Ont. 

The  Roy  Company.  Ltd.,  23  River  St., 
will  build  an  additional  storey  on  $7, .500 
factory  which  they  are  erecting. 

The  Phoenix  Bridge  &  Iron  Works 
i^imited.  83  Colborne  St..  Montreal,  have 
the  steel  contract  and  tenders  will  lie  let 
shortly  for  electrical  work,  lieating  and 
roofing  for  a  $4.5.000  machine  shop  for 
John  Inglis  Co..  Ltd..  14  Strachan  .Ave. 

Tenders  will  be  received  by  the  archi- 
tect,  F.   S.   Baker,    Bank   of  Hamilton 


Bldg..  from  Juiu-  1.5  to  28  for  general 
contract  and  separaU'  trades  for  liriclv 
and  steel  bank  fur  llir  ivoyal  Bank  of 
Canada.  2  King  Si.  I'.. 

I'lans  liave  l)ei'ii  drawn  for  a  $.5,000 
brick  addition  In  tlir  factory  of  tile 
Waterl)ury  Clieiiiical  Cn..  Ltd.,  58  Spa- 
dina  .\vc. 

Tlie  Russell  Motor  Car  Co.,  Ltd.,  270 
King  St.  W.,  will  erect  a  $7. .500  frame 
addition  to  tlieir  factory.  .Architects, 
I'rack  &  i'errine,  808  Lumsden  Bldg. 

Plans  and  specifications  with  the  ar- 
oliilects.  Darling  &  Pearson,  2  Leader 
Lane,  wiio  will  receive  tenders  until  juiie 
23  for  all  trades  except  masonry  for 
$25,000  l)ank  for  the  Dominion  P.ank, 
l\ing  and  ^'ollg■e  Streets. 

CONTRACTS  AWARDED 

Halifax,  N.S. 

l-tliodes  Curry  Co.,  Ltd.,  10:!  Granville 
.St.,  liave  general  contract  for  .$:.'(), OOO  re- 
inforced concrete  factory  for  T^'.Air  Li- 
quide  Society,  1  Ernest  St.,  Montreal. 

.A.  .A.  MacDonald,  Pickford  &  Black's 
Wharf,  has  general  contract  for  altera- 
tions costing  $3,500,  to  Iniilding  for  H. 
R.  Silver,  Upper  Water  .Street. 

Hamilton,  Ont. 

Tile  fnllnwing  contracts  have  Ijeen 
awarded  in  connection  with  the  erection 
of  a  $200,000  of^Hce  building  for  the  Can- 
adian Westinghouse  Co.,  Sanford  W..  who 
will  carry  out  tlie  carpentry: — Structural 
steel,  Hamilton  Bridge  Co.,  Ltd.,  Bay 
N.:  miscellaneous  steel,  McGregor  &  Mc- 
Intyre.  li:i!i  Shaw  St.,  Toronto;  rooting. 
Bird  &  Son,  70  King  St.  E.;  plumbing 
and  heating,  Adam  Clark,  7  Main  St.  W.; 
plastering,  Hannaford  Bros.,  232  Roliin- 
son  St.;  air  washing  system,  Canadian 
Sirocco  Co.,  Traders  Bank  Bldg.,  Toron- 
to. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $100,000  factory  for  the  National 
.Abrasine  Co.,  licad  office,  Boston,  Mass.: 
— -Steel.  Hamilton  Bridge  Works  Co.. 
Ltd..  Bay  N.;  electrical  equipment. 
Westinghouse  Co..  Ltd..  428  Cameron  St. 
E.;  roofing,  sheet  metal,  etc.,  Thos.  Ir- 
win &  Son.  22  McNab  S. 

London,  Ont. 

John  Putherbough,  1006  Wellington 
St.,  has  general  contract  for  $40,000  brick 
factory  for  Beatty  Bros.,  Ltd.,  St. 
George  St..  Fergus. 

The  A.  B.  Orinsl)y  Company  have 
been  awarded  the  rolling  steel  door  con- 
tract on  the  Hunt  Mills. 

Fred  Deeley,  851  Princess  Ave.,  has 
general  contract  for  brick  garage  addi- 
tion for  Small  &  Ingram,  Dundas  St. 

R.  G.  Wilson,  195  College  St.,  and  John 
Putherbough,  1006  Wellington  St.,  have 
been  awarded  the  general  contract  for 
hydro  offices  costing  $100,000,  for  the 
Utilities  Board,  on  the  percentage  basis. 

The  following  contracts  have  been 
awarded  in  connection  with  the  ere'ction 
of  a  $75,000  reinforced  concrete  flour 
mill  for  Hunt  Bros.,  Ltd.,  Talbot  St.:— 
Carpentry,  R.  G.  Wilson,  195  College 
.Ave.;  roofing.  J.  A.  Brownlec,  385  Tal- 
liot  St.;  plumiiing  and  heating,  T.  L. 
Partridge,  430  Wellington  St. 

Longford,  Ont. 

The  .\.  B.  ()riiisl)y  Company  have  lieeii 
awarded  tlie  contract  for  steel  sash  on  the 
.Standard  Chemical,  iron  Ik  Lumber 
Company's  new  building. 


Montreal,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $53,000  picture  theatre  for  J.  S.  Ja- 
cobs and  Will.  l'>ell,  jai-nbs  Bldg.: — Struc- 
tural steel.  Dominion  Bridge  Company, 
Dominion  Ave.,  Lachine;  plumbing,  Sam 
Sliulman,  5(5  Dorchester  St.  W.;  plaster- 
ing, Jos.  Horton,  132  Chatham  St.  The 
general  contractors,  J.  Gilletz  &  Co.,  1206 
St.  Urbain  St.,  will  carry  out  the  ma- 
sonry and  carpentry. 

The  following  contracts  have  been 
awarded  in  connection  with  alterations 
costing  $17,000  to  offices  for  the  Water- 
man Fountain  Pen  Co.,  179  St.  James: — 
Structural  steel.  Dominion  Bridge  Co., 
Dominion  Ave.,  Lachine;  electrical  work, 
Vincent  &  Say  Electric  Co.,  351  Union 
.Ave.;  ornamental  iron,  Jno.  Watson  & 
Son,  167  Wellington  St.  The  general 
contractors,  Anglin's  Ltd.,  68  Victoria 
St.,  will  carry  ou  the  masonry,  carpentry 
and  plastering.  . 

R.  E.  Edwards  &  Son.  212  Versailles 
St.,  have  general  contract  for  $5,000  con- 
crete platform  for  the  Swift  Canadian 
Co.,  500  Craig  St.  E. 

The  Walker  Hardware  Co.,  Ltd..  252 
St.  James  St.,  have  the  tiling  and  the 
Beaver  Electric  Co.,  18  McGill  College 
Ave.,  the  electrical  work  for  alterations 
costing  $5,000  to  stock  yard  building  for 
the  Montreal  Stock  Yards,  112  Bridge  St. 

Preston,  Ont. 

The  Patterson  Woolen  Mills  Co.  have 
awarded  the  contract  for  rolling  steel 
doors  to  the  A.  B.  Ormsby  Company. 

Quebec,  Que. 

J.  Gosselin,  Levis,  has  general  con- 
tract for  freight  shed  costing  $415,000 
for  the  Quebec  Harbour  Commissioners. 

Summerland,  B.C. 

Bert  Harvey  has  general  contract  for 
$9,000  bank  building  for  the  Bank  of 
Montreal,  head  office,  Montreal. 

Toronto,  Ont. 

The  .A.  B.  Oriiisliy  Company  have  been 
awarded  the  contract  for  the  ventilating 
apparatus  for  the  main  store  of  the  T. 
Eaton  Company. 

McGregor  &  Mclntyre  Ltd..  1139  Shaw 
St.,  have  tlie  structural  steel  and  the  Car- 
micliacl  Waterproofing  Co.,  Ltd.,  267 
Delaware  .Ave.,  the  .galvanized  iron  con- 
tract for  $60,000  boiler  house  for  the  Pol- 
son  Ironworks  Ltd.,  foot  of  Sherbounie 
St. 

Jno.  E.  Russell,  32  Front  St.  W.,  has 
general  contract  for  $110,000  factory  for 
the  B.  J.  Johnston  Soap  Co..  Ltd.,  155 
George  Street. 

The  Crescent  Concrete  Co.,  Temple 
Bldg.,  have  the  concrete  contract  in  con- 
nection with  the  erection  of  a  $10,000 
booster  house  for  the  Consumers  Gas 
Co.,  Toronto  Street. 

Walter  Davidson  &  Co..  Ltd..  188  Duke 
St.,  liave  general  contract  for  $15,000  mill 
warehouse  for  Gordon  Mackay  &  Co.. 
Ltd.,  48  Front  W. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  an  office  and  warehouse  for  the  Can- 
adian I'ipe  &  Steel  Co.,  91  Church  St.:— 
Steel,  Hepburn  &  Disher.  Ltd..  18  Van 
Horne;  stone,  Geo.  Webl),  448  Summer- 
hill  Ave.;  store  front,  Kawneer  Mfg.  Co.. 
Ltd.,  34  \'ictoria  St. 

Vulcan,  Alta. 

.S.  i\i.  Ferguson  li;is  general  contract 
for  erection  of  a  telephone  exchange  for 
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Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plane  of  John  Inglis  Co.,  Limited,  Toronto 


The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Ckambcrt 
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till-  Dcparducnt  i>i  I'uMic  Works,  Pio- 
vincc  of  Allii-irta,  Parliament  lihlys.,  Kd- 
iiumtiin,  at  (.'larcsliuliii.  (.'Iiainpion  :>ntl 
\  nlcan. 

Residences 

Bagotville,  Ont. 

.\ll)iTt  Ucrgcroii  coiUi-mplaii's  i>rcctii)ii 
>(  resilience  sliortly. 

Barton  Township.  Ont. 

W  illi.imsoii  i\:  rm  rcncc.  Ki'.i  Kmii  St. 
K..  Hamilton,  will  crfct  throe  $1,.')0() 
traiiie  residences,  ami  will  carry  out  tiie 
masonry,  steel,  carpentry,  and  rt)oling 
and  let  all  other  trades. 

Dartmouth,  N.S. 

riie  1  lousing  Committee  has  secured  a 
site,  on  which  they  will  erect  20  resi- 
dences. President.  W  .  C.  Hishop,  Port- 
huul  St. 

Dundas,  Ont. 

\V.  A.  Kd wards.  T  liugiison  St.,  Ham- 
ilton, is  preparing  plans  for  $4,800  stone 
ami  stucco  residence  for  S.  Leonard. 

HaUfax,  N.S. 

Tenders  will  l)e  called  shortly  'or  the 
erection  of  a  .fti.OOO  frame  residence  for 
Lieut.-Col.  Shaffner.  24  Brunswick  St. 
.\rchitect.  S.  P.  Dumaresq.  St.  Paul  Bld.s,'. 

Tenders  will  he  called  shortly  for  al- 
terations to  residence  for  Charles  V. 
Monaghan,  Windsor  St.  .Architect. 
S.  P.  Dumaresq,  St.  Paul  Bldg. 

D.  P.  Neil.  7  Linden  St..  will  erect  a 
^i^.^OO  frame  residence. 

Hamilton,  Ont. 

Plans  and  specifications  with  the  arclii- 
tects.  J.  Rastrick  &  Son,  150  King  St.  E., 
who  is  receiving  tenders  for  the  erection 
of  a  $:5.000  brick  residence  for  H.  M. 
Smith.  2:58  Balsam  Ave. 

J.  Bryers.  36  Gibson  Ave.,  will  erect 
four  $.'{.000  brick  residences,  and  will  let 
plumbing,  heating,  plastering,  painting, 
and  electrical  work. 

Montreal,  Que. 

'/.  Trudcau  and  J.  P.  Trembay,  29:! 
Prudhomme  .\ve.,  are  erecting  two  brick 
residences  costing  $8,000,  and  are  receiv- 
ing tenders  for  plumbing,  heating,  plaster- 
ing and  electrical  work. 

TreflFle  St.  Louis.  406  Fabrc  St.,  is 
erecting  a  $3, .500  residence. 

John  Dominique,  360  St.  Antoinc  St..  is 
erecting  four  residences,  costing  $20,000, 
and  is  receiving  tenders  for  |)ainting, 
marble,  and  tin  stairs. 

Ottawa,  Ont 

C,  .\.  Wallace.  14.5  Bethany  Rd.,  is 
erecting  a  $4,000  concrete  and  brick  ve- 
neer residence. 

A.  Davidson.  Woodbine  and  Grosvcnor 
Streets,  contemplates  residence. 

Outremont,  Que. 

J.  I'j.  I  tllowes,  33"  Wiseman  Ave.,  is 
erecting  a  brick  cottage,  costing  $10,000. 

Quebec,  Que. 

A.  Thiboutot,  48  Eighth  Ave.,  will  erect 
a  $3,000  frame  and  brick  residence. 

L.  A.  Robitaille,  1032  St.  Valier  St., 
will  erect  four  brick  residences,  costing 
$8,000. 

J.  E.  Boivin,  21  Eighth  Ave.,  Limoilou, 
is  erecting  an  .$8,000  brick  residence,  and 
will  sublet  masonry,  roofing,  plumbing, 
heating,  and  electrical  work. 

O.  Laviolette,  Canardiere  Rd.,  is  erect- 
ing a  $5,000  residence,  and  will  sublet 
masonry,  roofing,  plumbing,  etc. 


Renfrew,  Ont. 

I'lans  and  specilicalioiis  with  the  archi- 
tect, \\  .  !<:.  .XofTke,  42  Central  Chambers, 
iMlawa,  who  will  receive  for  plunil)ing, 
heating,  and  red  tile  for  alterations  to 
residence  for  Mr.  Low.  Renfrew. 

St.  Zephirin,  Que. 

Ilanu.  C'ourclu'siu'  contemplates  erec- 
tion of  frame  residence. 

Sydney,  N.S. 

.A.  Sullivan,  Pitt,  St.,  will  erect  a 
$3,400  residence,  and  will  Iniy  material 
and  let  plumbing,  heating,  plastering, 
painting,  and  electrical  work. 

Three  Rivers,  Que. 

Plans  and  specifications  with  the  archi- 
tect, D.  J.  Spence,  40  Beaver  Hall  Hili, 
Montreal,  and  owner,  H.  Helin,  103  Av. 
Laviolette,  who  is  receiving  tenders  for 
erection  of  $30,000  residence. 

Will  Michelin  will  erect  a  ^.-^.OOO  frame 
residence  and  store. 

Toronto,  Ont. 

.\lex.  Galbraith,  KV!  Boon  Ave.,  will 
erect  a  $3,000  brick  residence,  and  wants 
prices  on  all  trades  except  carpentry. 

William  Edmonds,  4()  Glenholme  Ave., 
will  erect  a  $4,000  brick  residence,  buy 
material,  and  let  smaller  trades. 

William  Edmonds,  46  Glnholm  Ave., 
will  erect  a  $4, .500  brick  residence,  buy 
material  and  let  smaller  trades. 

A.  J.  Penberthy,  l.')2  Piay  St.,  will  erect 
six  brick  residences,  and  wants  prices  for 
masonry,  roofing,  plastering,  painting, 
tinsmithing,  and  electrical  work, 

R.  Greenslade,  .'jS  Richmond  E.,  will 
erect  a  pair  of  residences,  costing  $3,000, 
and  will  carry  out  plumbing,  heating,  and 
electrical  work  and  receive  tenders  on  all 
other  trades.  Prices  wanted  on  all  ma- 
terials. 

J.  Edmonds,  71  Oakwood  Ave.,  will 
erect  a  $3, .500  brick  residence,  will  carry 
out  the  masonry  and  sublet  other  trades. 

Grimshaw  Brothers,  24  Brookmount 
Road,  are  erecting  three  pair  of  brick 
residences,  costing  $15,000,  will  carry  out 
the  carpentry,  and  want  prices  on  all 
other  trades. 

J.  Murray.  43  Eaton  Ave.,  will  erect  a 
pair  of  brick  residences,  costing  $5,000, 
and  will  carry  out  masonry  and  let  other 
trades. 

Joseph  &  Thomas  H.  Bishop,  211 
George  St.,  will  erect  two  duplex  resi- 
dences, costing  $4,000,  and  will  carry  out 
carpentry  and  receive  tenders  on  all 
other  trades. 

Plans  have  been  drawn  for  a  pair  of 
brick  residences,  costing  $4,000,  to  be 
erected  by  J.  Walker,  153  Fulton  Ave., 
who  will  let  smaller  trades. 

CONTRACTS  AWARDED 

Ford  City,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $3,000  frame  residence  for  Moise  Da- 
genais,  who  will  carry  out  the  electrical 
work:  General  contract,  Reame  Brothers; 
masonry  Cochran  &  Thompson,  42 
Bruce,  Windsor;  plumbing  and  heating, 
Robert  Paddon,  140  Sandwich  E.,  Wind- 
sor. 

Halifax,  N.S. 

G.  W.  Veinette,  65  Chebucto  Rd.,  has 
general  contract  for  $4,000  frame  resi- 
dence for  Stephen  J.  Terrio,  0  Maitland 
Terrace. 

Hamilton,  Ont. 

.\.  Beare,  12  Wentworth  St.  S.,  has  the 


plumbing  contract  for  three  $:i,000  brick 
residences  for  E.  A.  Seymour,  21  Cedar 
Ave.,  who  will  carry  out  the  masonry, 
carpentry,  steel,  and  roofing,  and  let  all 
other  trades. 

G.  Havers,  137  Wentworth  W.,  has  the 
heating  and  F.  Thornton,  174  Balmoral 
.'\vc.,  the  electrical  work  for  seven  $:!,000 
brick  residences  for  W.  H.  Cooper,  Clyde 
Building. 

The  following-  contracts  have  been 
awarded  in  connection  with  the  erection 
of  three  $2,000  frame  residences  for 
Thompson  &  Thompson,  Sun  Life  Build- 
ing: General  contract,  J.  J.  Giles,  124 
Grant  Ave.;  masonry,  steel,  carpentry, 
and  roofing,  general  contractor;  plaster- 
ing, C.  Chewter,  373  East  Ave.  N.;  paint- 
ing, H.  Frost,  1130  Barton  St.  E.  Gen- 
eral contractor  will  let  all  other  trades. 

London,  Ont. 

Harry  Hayman,  491  Ontario  St.,  has 
general  contract  for  $7,000  tapestry  and 
white  brick  residence  for  P.  Gray,  198 
York  Street. 

Evans  Brothers,  905  Queens  Ave.,  have 
general  contract  for  $5,000  brick  resi- 
dence for  R.  L.  Garner,  571  Oxford  St. 

Monteith,  Ont. 

Jeffrey  &  Stevens,  North  Bay,  have 
general  contract  for  residence  for  train- 
ing schools  for  the  Provincial  Govern- 
ment, Department  of  Public  Works. 

Montreal,  Que. 

A.  &  D.  Boileau,  546  Fabre  St.,  have 
the  general  contract  for  two  brick  resi- 
dences, costing  $13,700,  for  Margaret  M. 
Crossan,  724  St.  Andre  St. 

S.  Maratta,  531  Drolet  St.,  has  the  gen- 
eral contract  and  the  Dominion  Bridge 
Company,  Ltd.,  Dominion  Ave.,  Lachine, 
the  steel  contract  for  alterations,  costing 
$7,000,  to  residence  for  George  Gladianos. 
care  of  Midway  Theatre,  corner  St.  Cath- 
arine and  St.  Lawrence  Strets.  General 
contractor  will  carry  out  the  masonry 
and  plastering. 

Nicholson  Constructions,  960  St.  Cath- 
arine St.  W.,  have  general  contracts  for 
alterations,  costing  $8,000,  to  two  resi- 
dences for  Mansions,  Ltd.,  11a  Lincoln 
.'\venue. 

Ottawa,  Ont. 

Beattie  &  Davidson,  151  Greenfield 
Ave.,  have  the  masonry  contract  for 
$5,000  brick  residence  for  Calib  Brookes, 
51  Driveway  W.,  who  will  carry  out  the 
carpentry  and  painting. 

O.  f-iose,  98  Water  St.,  has  general  con- 
tract for  alterations  and  addition,  cost- 
ing $3,500,  to  residence  for  G.  B.  Potars. 

Thomas  James,  140  Flora  St.,  has  the 
brick  and  Coldrey  &  Chapman,  348  Ri- 
deau  St.,  the  heating  contract  for  apart- 
ments, costing  $25,000,  for  Leon  Petre- 
gorsky,  351  Chapel  St. 

Frank  Hunt,  115  .Arlington  .Ave.,  has 
the  plastering  and  Ritchie  &  Nunn,  2S0 
.Suniiyside  A\'e.,  the  painting  contract  for 
$10,000  brick  residence  for  G.  D.  Findlay- 
son,  99  Bronson  Ave. 

H.  L.  Allan,  Bank  St.,  near  Somerset 
St.,  has  the  electrical  wbrk  and  J.  P.  Band 
&  Co.,  775  Bank  St.,  the  plumbing  and 
heating  contract  for  $4,000  stucco  and 
brick  residence  for  B.  A.  Grison,  21  Fenti- 
inan  Ave. 

J.  T.  Blythe,  Frank  St.,  has  plumbing 
and  heating  contracts  for  $20,000  brick 
apartments  for  George  A.  Grain,  285  Clc- 
mow  Ave. 

H.  L.  Allan,  I'.ank  St.,  has  the  electrical 
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Sewer  Pipe  and  Sewer  Block 

for  Storm  and  Sanitary  Sewers. 

EFFICIENCY  and  PERMANENCE 

are  best  secured  by  the  use  of 
Most  Easily  Tested   —   VITRIFIED  CLAY  —  No  Deception  Possible 


Left  cut  shows  "MIMICO"  Segment  Block  being  used  in  36  inch  sewer  in  a  20  foot  cut.     This  is  a  splendid  piece 
of  construction  and  is  now  nearing  completion  on  Lake  Shore  Road,  Mimico.    Right  cut  shows  a  small  section 
of  sewer  built  from  same  block  and  covered  with  only  six  inches  of  cinders. 

BUILT  FOR  STRENGTH  — AND  IT  HAS  STRENGTH 
Write  for  information  and  prices  to 


The  Ontario  Sewer  Pipe  Co.,  Ltd.,  Mimico,  Out. 
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work  aiul  T.  I',  liraiitl  iS:  I'n..  TTo  Uaiik 
St.,  the  |>luii)l>iiiK  and  liratiny  contracts 
tor  $4.:iOO  stucco  resilience  lor  1!.  A.  (iri- 
■.on.  -1  I'cntinian. 

A.  (.1.  Marshall,  liootli  Huihlin.i;,  Sparks 
St.,  has  gci\cral  ci>ntracl  for  hnck 
resilience  for  H.  D.  Marshall.  Kit  Si>arks 
Street. 

Quebec.  Que. 

\.  I'elchat,  is:.'  Itayaril  St.,  has  the 
painting  ami  I'.  I'aradis.  2;it>ti  D'.Mgiiillon 
St.,  "has  the  roolinj',  lieatins;,  and  electri- 
cal work  lor  $(>.700  hrick  residence  for 
Hon.  Ciingras,  corner  Artillcrie  and  La- 
chevrotierc. 

G.  E.  K.  Chiquctte.  220  Queen  St.,  lias 
rooting,  plninhinji.  heating,  and  electrical 
work  tor  $T,tM)(i  hrick  residence  lor  Le- 
page &  I\iou.\,  s'l  Jeanne  D'Arc,  or  11 
t'.ourhiniariiue. 

C).  Uarheaii.  l.)4  I'ranklin  St.,  has  the 
rooting  and  1'.  Tardif.  2t)0  Xai)oleon  St., 
the  masonry  and  plastering  contract  for 
.■?s.000  brick  residence  for  East  &  Mas- 
son,  02  St.  Xaziare  St. 

Richmond  Hill,  Ont. 

II.  H.  Lasher,  Richnioiid  llill,  has  tlie 
heating  and  phinihing  and  11.  15.  Sterling, 
Richmond  hill,  the  electrical  work  for 
$0,000  brick  residence  for  Harry  Moyle. 

Three  Rivers,  Que. 

J.oeph  Lacroin  has  the  general  con- 
tract and  will  carry  out  the  masonry,  car- 
pentry and  roohng,  and  Germain  & 
i-reres  have  the  plumbing  and  heating 
contracts  for  an  $8,000  stone  and  frame 
residence  for  Paul  Dumoulin,  Coteau  St. 
Louis. 

Toronto,  Ont. 

.\lex.  Galbraith,  10:5  Boon  Ave.,  lias 
general  contract  and  wants  prices  on  all 
trades  except  carpentry  for  a  .$0,200  brick 
residence  for  K.  A.  Hunter,  50  Chicora 
Ave. 

H.  McLean,  85  Seventh  St..  has  general 
contract  for  a  pair  of  brick  and  frame 
residences,  costing  $.5,000,  tor  Mildred 
McKay.  100  Cowan  Ave. 

C.  Haynes  has  the  masonry  and  H.  C. 
Card.  21  Rowland  Avenue,  the  carpentry 
contract  for  two  pairs  of  brick  resi- 
dences, costing  .$8,000,  for  Dr.  VV.  S. 
(jrimshaw.  462  Avenue  Road. 

.\.  Williams.  1.58  Silverthorn  Ave.,  has 
the  masonry  and  Ernest  Hulme,  49  Vine 
.\ve..  the  plumbing  contract  for  a  pair  of 
brick  residences,  costing  $:!.200.  for  Fred 
I'rown.  194  Concord  .Ave.,  who  will  carry 
out  the  carpentry. 

W.  Brown.  1.5:5  Hampton  .Ave.,  has  the 
masonry  contract  lor  two  pairs  of  brick 
residences,  costing  $0,000,  for  J.  Murray, 
00  Langford  Avenue,  w'ho  will  carry  out 
the  carpentry  and  roofing. 

York  Mills,  Ont. 

J.  R.  McKenzie,  care  of  owner,  has 
general  contract  and  will  carry  out  the 
carpentry  work  for  a  $0,000  brick  resi- 
dence for  O.  Mercier. 

Windsor.  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  an  $8,000  brick  residence  for  E.  J. 
Baxter,  3  Ouellette  Ave.:  Electrical  work, 
McKay  Company,  210  Wyandotte  E.; 
plumbing  and  heating.  James  Purser,  :iO 
Glengarry  .Ave.;  plastering.  Geo.  Good- 
man, 191  Goyeau  St.;  painting,  Thomas 
Brookes  &  Sons,  6  Pitt  St. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  ^.5.000  hrick  veneer  residence  for 


ivoben  ."^aNage,  Cioyeau  .St.:  tieiU'ral  enii- 
traet,  Reauiue  Brothers.  I'ord  (.  ily;  car- 
jientry  and  rooling,  general  contractor.s; 
masonry.  Cochran  <.S;  'riionipson,  42 
lirnce  .Ave.;  electrical  work,  I'".  I). 
Keaume,  I'lerre  .\\i'.:  i)luinl)ing  and 
heating,  Robert.  1 'addon.  I  ll)  Sandvvieli 
E.\  iilastenng,  \.  Tidiip,  Victoria 
Road,  W  alkers  ille. 


Power  Plants,  Electricity  and 
Telephones 

Cobalt,  Ont. 

Town  Council  will  constniet  telephone 
system.    Clerk,  k.  L.  ()'( inrniaii. 

Kincardine,  Ont. 

Town  L Ouncil  contemplate  hydro  sys- 
tem.   Mayor,  Mr.  Miller. 

Nelson,  B.C. 

Jackson  Basin  Mines,  Ltd.,  contemplate 
power-house,  etc.  Chas.  1*".  Caldwell, 
Kalso,  is  interested. 

Olds,  Alta. 

Electric  light  l)y-law  passed.  Agree- 
ment made  with  A.  V.  Belton  and  K.  A. 
Brown,  Calgary,  to  supply  town,  if  pro- 
ject proceeds.    Address,  Mayor. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  .$4(),000  brick  sul)-station  for  the 
Bell  Telephone  Company,  head  office, 
Montreal:  Masonry,  W.  H.  Yates,  24 
Leeming  St.;  steel,  Hamilton  Bridge 
Works  Company,  Ltd.,  Ijay  St.  N.;  roof- 
ing, John  E.  Riddell,  12  Ferguson  Ave. 
.\'.;  plumbing  and  heating,  A.  McKenzie, 
164  Wentworth  St.;  plastering,  Hanna- 
ford  Brothers,  2i:!2  Robinson  St.;  paint- 
ing, Goodale  &  Laidlow,  20  Hunter  St. 
E. ;  carpentry,  J.  Poag  &  Co.,  Ltd.,  West- 
inghouse  Ave.  Owners  will  carry  out 
the  electrical  work. 

Vancouver,  B.C. 

Adkinson  &  Dill,  Wellington  Block, 
have  been  awarded  the  contract  for  the 
completion  of  an  exchange  building,  at  a 
cost  of  $90,000,  for  the  British  Coluiiibia 
Telephone  Company. 


Fires 

Cantley,  Que. 

Residence  owned  by  Rev.  Father  Geo. 
O'Toole.  Loss,  $(i.()00.  Will  rel)uild  at 
once. 

Delia,  Alta. 

Ele\'ator  owned  ])y  the  y\ll>erta  Farm- 
ers' Corporation.  Address,  I^ocal  Sec- 
retary, Delia,  or  E.  J.  [•"ream,  Louglieed 
Blocls,  Calgarj-. 

Industrial    Park,    Crowland  Township, 
Ont. 

Residence  owned  by  Mr.  Sauer,  WeF 
land  P.O.    Loss,  $0,000. 

Longford  Mills,  Ont. 

Storage  building  owned  by  the  Stan- 
dard Chemical  Company.  Loss  between 
$40,000  and  $50,000, 

Regina,  Sask. 

Storage  plant  owned  by  the  Regina 
Storage  and  I'orwarding  Company,  Ltd.. 
Halifax  and  Sixth  Sts.    Loss,  $27,000. 

Victoria,  B.C. 

Planing  mill,  box  factory,  and  machine 
shop  owned  by  the  Cameron  Lumber 
Company,  :555  Gargally  Rd.  Estimated 
loss,  $100,000. 


Miscellaneous 

Ste.  Angele  De  Merici,  Que. 

Municipal  Council  einiteniplale  pur- 
chase of  lire  equii)ineiit,  costing  $7,500. 
Clerk,  G.  Guimont. 

Ste.  Agathe,  Que. 

Municipal  Council  plan  purchase  of 
fire  equipment,  costing  $7,500.  Secretary- 
treasurer,  H.  Drouin. 

Sherbrooke,  Que. 

Looniis,  Dakiii,  Ltd.,  25  Belvidere  St., 
want  prices  at  once  on  a  quantity  or 
building  material. 

Val-Brillant,  Que. 

Municipal  Louncil  contemplate  pur- 
chase of  hre  equiiimcnt,  costing  $8,900. 
Clerk,  L.  Bealieu. 

Vulcan,  Alta. 

Town  of  Vulcan  contemplates  fire  pro- 
tection system.    Address,  Mayor. 

CONTRACTS  AWARDED 

Montreal,  Que. 

Collet  &  Freres,  117  First  Ave.,  Mai- 
sonneuve,  have  general  contract  for 
$;!,000  brick  shed  for  W.  Champagne, 
i:i57  St.  Hubert  St. 


Incorporated  Companies 

Haileybury,  Ont. 

I'ldelity  Mining  and  Development 
Company,  Ltd.,  capital  $2,000,000.  Messrs. 
A.  E.  Cranston,  J.  A.  Amm,  and  E.  W. 
Kearney,  of  Haileybury,  are  interested. 

Toronto,  Ont. 

Hazelton  Gold,  Silver,  and  Lead  Min- 
ing Company,  Ltd.,  capital  $40,000,  to 
engage  in  general  mining  operations. 

The  Wheel  and  Foundry  Company, 
Ltd.,  capital  $25,000,  to  deal  in  metals, 
etc. 


Excavating  at  3%  Cents  Per  Cubic  Yard 

The  "Yulia  Sixteen,"  a  gold  dredge  re- 
•cently  launched  in  the  Sacramento  Val- 
ley, California,  is  the  latest  addition  to  a 
fleet  of  dredges  in  that  district,  which  is 
said  to  hold  the  record  for  quantity  and 
economy.  The  new  dredge  is  designed  to 
bring  up  gravel  from  a  depth  of  80  ft. 
below  water  level,  separate  the  recover- 
able gold,  and  deliver  the  waste  over  a 
bank  20  feet  high,  thus  lifting  the  materi- 
al a  total  distance  of  100  feet.  The  aver- 
age cost  of  handling  this  material,  allow- 
ing for  a  normal  amount  of  trouble  with 
l)oulders  and  buried  trees,  is  3J/2  cents 
per  cubic  yard.  The  dredge  is  expected 
to  move  4-ton  boulders  and  under  norm- 
al working  conditions  to  excavate  350  cu. 
yds.  per  month.  All  equipment  is  elec- 
trically operated,  and  most  of  it  is  auto- 
matic, so  that  a  crew  of  three  or  four 
men  is  all  that  is  required. 


For  Superior  Service 
MAIN  2609 

BONDS 

of  every  description 

INSURANCE 

Plate  Glass  and  Burglary 
THE 

Canadian  Surety  Co. 

26  Wellington  St.,  East 
TORONTO        -  ONT. 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


MIXERS 


When  it  comes  to  delivering  con- 
crete fast  and  perfect  our  Mixers 
are  famous  (or  that  and  do  it  day 
in  and  day  out  without  any  trouble. 
Put  some  life  into  that  job  of  yours 
with  a 


Write  for  latest 
Catalog  and 
special  offers 

on  our 
Machinery. 


CENTRE 
OILINO 
SYSTEM 


Heart  Shape 
Mixer 


Made  in 
Canada 


Concrete  Machinery 

Crushers,  Rolls,  Brick,  Block,  Tile  and  Sewer  Pipe  Ma- 
chines, Screens,  Pumps,  Dump  Cars,  etc. 

Full  line  Contractors'  and 
Builders'  Equipment. 

HOISTS 

It  pays  you  to  see  us  first  re  your 
Hoisting  equipment.  All  sizes  and 
styles  to  suit  any  class  of  work. 
Mounted  with  steam,  gas  or  electric 
power. 

Wettlaufer  Bros.,  Ltd.,  178  Spadina  Ave.,  Toronto,  Ont. 


James  Thomson,  President. 


J.  G.  Allan,  Vice-President. 


James  A.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO 


LIMITED 


Manufacturers  of 

Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  60  inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 
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One  Man 
Standing 

can  —  in  llu'  same  lime — 
surface  as  much  concrete 
as  five  men  on  tlicir  knees, 
and  do  it  l)etler,  if  lie  nses 


ABRAM 
Long  Handled  Tools 

Hundreds  of  liiiislicrs  who  use  Abram  Tools  will  prove  this  to 
you.    The  secret  is  ilic  Al)rain  Double  Action  Device. 

Write  today  for  our  catalog  describing  this  exclusive  feature  and 
showiiiR  tlic  .Mnani  complete  line. 

ABRAM  CEMENT  TOOL  COMPANY 


46-48  Ouelette  Avenue 


WINDSOR,  ONT. 


SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

Send  us  your  blue  prints 
for  estimates. 


Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Winnipeg  Calgary 


Toronto  Montreal 


Limited 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  lupply  you  in  any  size  or  quantity. 

Our  aervice  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  In  the  market 
Office -M  451 5-M  4516      Resldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


WOODEN  PIPE 


Wirt'  wound  wood  stave  pipe,  2  in.  to  24  in.  diameter.  Con- 
linnons    wood    stave    pipe,   any    (iiametcr  reqviired. 

CANADIAN  PIPE  CO.,  LIMITED 

Esta'bUshed  1904  New  Factory  Erected  1910 

IC<Hiippe(i  with  the  inost  up-to-date  machinery.  Every 
machine  driven  hy  a  separate  electric  motor.  Satisfaction 
Guaranteed. 

Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 


\  /  Durability 

^v.— — ^  Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
yg  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  sjnall  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisco 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 

1551  Granville  Street    -    Vancouver,  B.C. 
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CANADIAN   DES  MOINES 
STEEL  CO.,  Limited 

CHATHAM,  ONT. 

Manufacturers  and  Erectors 

Elevated  Tanks  Office  Buildings 

Standpipes  Mill  Buildings 

Smokestacks  Bridges 
Barges  Wireless  Towers 

Channels,  Angles,  Beams  and  Bars 
for  immediate  delivery 

Sales  Offices  and  Plant 

Chatham,  Ont.  275  Inshes  Ave. 

Associated  with 
PITTSBURGH-DES  MOTNES  STEEL  CO. 
Pittsburgh,  Pa.  New  York  City 

94.5  Curry  Bldg.  42  Church  St.  , 

DES  MOINES  BRIDGE  AND  IRON  CO. 
Des  Moines,  Iowa,  938  Tuttle  Street 


Built  for  C.P.R. Montreal 


CANADIAN 
CHICAGO  BRIDGE  &  IRON  CO. 

Limited 
BRIDGEBURG,  ONTARIO 
Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroadand  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

"Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:— 
Bridgeburg,  Ontario,  130  Janet  Street 

Chicago,  Illinois,  2014  Old  Colonv  Bldg 
New  York,  N.  Y.,  .SO  Church  Street 

Shops:— Bridgeburg.  Ont. 
Chicago,  111.  Greenville,  Pa. 


Now  Ready — 

Bridges  and  Culverts 

Vol.  Ill  of  the  Series 

Reinforced  Concrete  Construction 


Sold  separately 


By  G.  A.  Hool,  Associate  Professor  of  Structural 
Engineering,  University  of  Wisconsin. 

This  is  the  first  treatise  on  practical  design  and  construction  of 
bridges  and  culverts.  It  completes  this  remarkable  series.  You  prob- 
ably know  something  about  these  books — 

How  they  came  out  without  the  advantage  of  a  widely  known  name 
as  author. 

How  the  leading  civil  engineering  papers  hailed  them  as  the  best 
on  the  subject. 

How  they  were  at  once  recognized  as  the  most  useful  and  practical 
books  that  have  appeared. 

They  are  today  standard  among  engineers,  architects  and  con- 
tractors, as  well  as  in  colleges. 

Vol.  I — Fundamental  Principles.  254  pages,  6  x  9.  88 

illus.,  $2.50  net,  postpaid. 
Vol.  II — Retaining  Walls  and  Buildings,  675  pages, 

6x9,  412  illus.,  34  plates,  $5.00  net,  postpaid. 
Vol.  Ill — Bridges  and  Culverts,  688  pages,  6x9,  over 

600  illus.,  41  plates,  $5.00  net,  postpaid. 

SEND  YOUR  ORDERS  TO 

Contract  Record  &  Engineering  Review 

347  Adelaide  St.  West,  TORONTO 


Ideal  Concrete  Machinery  Co.,  Ltd. 

Windsor,  Ont. 

Makers  of  High-Grade  Concrete  Machinery 

inchidiiis^- 

the  "IDEAL"  Concrete 
Block  Machine,  Brick 
Machines,  Automatic 
Power  Tampers,  Orna- 
mental Molds.  Tile 
Molds,  Waterproofing, 
Colors,  etc. 

No.   5  Mi.xer  on  2-vvhecl  Truck,   with  <-..,.  i 

h.p.  Kngine.  Writc  for  Catalogues. 

Note  rooTUv   loadinsr  platform. 


"Galvaduct"  and  *aoricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manufacturers  under  CanadiaD  and  U.  S.  Letteri  Patent 

Toronto      •  Canada 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Out  prices  arc  right  and  our  service  good, 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

I'liones,  Oilioo  N'"rtli|^'^    IJvenintrs.  North  2107 


DAKE 

MOTOR  CRABS 

SINGLE  AND  DOUBLE  DRUM 

^^^^^^ 
^^^^^^  ^S^^f        '  ' 

Speed  up  your  contracting  jobs 
by   equipping  your   derricks  with 
1     these  machines.    No  delays.  The 
^mE     Dake  motors  used  on  these  mach- 
fig,      incs  have  no  dead  centres.  They 
MB      start,  stop,  and  reverse  instantly. 
\r       Made  very  strong  and  substantial. 

Write  for  catalogue  and  prices. 

DAKE  ENGINE  CO.,  grand  haven  mich.. 

Canadian  Agents: 
Montreal:  Mussens  Ltd.    Toronto:  A.R.  Williams  Machinery  Co.,  Ltd. 

An  example  of  our  work. 
These 

TANKS 

are  30  feet  by  55  feet,  erect- 
ed at  Shawinigan  Falls,  Que. 

We  also  build  tanks  for 

PULP  and  PAPER  MILLS 

CHEMICAL  WORKS 
OIL    REFINERIES,  ETC. 

and  for  any  other  purpose. 

W rite  for  estimates 

MacKinnon,  Holmes 
&  Company  Limited 

SHERBROOKE,  QUE. 


Canada  Iron  Foundries,  Limited 


CAST  IRtiN  PIPE 


H*aa  Office 

Mark  Fisher  Buildios 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc.,  Castingrs 
of  all  kinds,  Noorins:  Bollards  for  both  Concrete  and  Wooden  Docks 
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THE  DOVETAILED  LATH 


'\ 


A  nail  driven  through  a  board  and  CLINCHED  will  hold 
EVERLASTINGLY— it  can't  work  loose  or  fall  out. 

The  cement,  stucco  or  plaster  is  CLINCHED  in  the  dove- 
tailed lath  in 

STuccoboARD 

It's  there  to  stay.     It  can't  crack,  crumble  or  work  loose. 

The  lath  are  creosoted,  to  preserve  them  and  prevent  swell- 
ing, shrinking  or  warping;  they  are  imbedded  in  Asphalt  Mas- 
tic, which  is  moisture  and  vermin-proof,  on  a  background  of 
sized  fibre-board,  a  sound-deadener,  and  non-conductor  of  heat 
and  cold. 

The  MATERIALS  and  PRINCIPLES  combined  in  Bishopric 
Stucco  Board  are  as  old  as  the  building  art,  and  as  dependable 
as  ages  of  constant  use  can  make  them. 

Bishopric  Stucco  Board  has  no  metal  to  rust  and  give  way — 
it  saves  25  per  cent,  in  material  and  labor — and  is  the  one  back- 
ground for  stucco  and  plaster  that  ensures  a  PERFECT  and 
PERMANENT  finish. 

Write  for  free  samples  of  Bishopric  Stucco  and  Wall  Boards 
and  Booklet  illustrating  homes  and  buildings  on  which  it  has 
been  used. 

BISHOPRIC  WALL  BOARD  CO.,  LTD. 

529J  Bank  Street,  OTTAWA,  ONT. 


''Meaford"  Means  Merit 

That  is,  when  it  is  applied  to  the  line  of 

Wheelbarrows, 

Concrete  Carts,  etc.,  etc., 

which  has  made  the  name  "Meaford"  famous 
among  contractors  all  over  the  country. 

If  you  are  in  need  of  concrete  wheelbarrows, 
drag  scrapers,  concrete  carts,  wheel  scrapers, 
etc.,  which  will  stand  the  maximum  wear  for 
the  lowest  cost,  you  should  investigate  the 
"Meaford"  line  immediately.  Write  for  cata- 
logue and  prices. 

Meaford  Wheelbarrow  Co.,  Limited 

Meaford  -  Ontario  -  Canada 

SELLING  AGENTS: 

Quebec  and  Maritime  Provincei:  Alexander  Gibb,  1-2  St.  Nicholai 
Building,  St.  Nicholas  Street,  Montreal,  Que. 

Manitoba  and  Alberta:  Bissett  &  Loucks,  Limited,  161  Notre 
Dame  Avenue  East,  Winnipeg,  Man. ;  Bissett  &  Loucks, 
limited,  004  Agency  Building,  Edmontom  Alta. 

British  Columbia :  John  Burns,  329  Railway  St.,  Vancouver,  B.C. 


If  You  Want  the 
Highest  Standard 
Quality  Dry  Lead 

— the  kind  that  is  the  best  for  every 
purpose  for  which  a  dry  lead  is  used 
— the  kind  that  is  absolutely  guaran- 
teed for  protecting  all  styles  of  metal 
construction  that  is  subject  to  rust  or 
corrosion, 

Make  Your  Next  Order 

CARTER'S 

Dry  Red  Lead 

We  make  Orange  Lead  and  Litharge. 
Special  Red  Lead  and  Litharge  for 
Color,  Varnish  and  Rubber  making. 
Oxides  for  Potters  and  Storage 
Battery  makers.  Our  products  are 
wholly  Canadian  made,  and  equal 
in  quality  to  the  best  imported  goods. 

Send  a  post  card  for  prices. 

The  Carter  White  Lead  Co. 

of  Canada,  Limited 

91  Delorimier  Avenue 
Montreal 
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Current  Prices  of  Building  and  Engineering  Materials 


.  

TORONTO  PRICES 

».  KMENr,  LIME.  AND  HKHK 

Cement  .Iclucicil  in  ri  liuiifl  lots,  $J.tiO  |>i;r  libl.  ; 
Miih  l.aK>.  *;5.W;  car  lots,  *"J.<Kl  oil  ll>c  track, 
with  l>k({4.,  $-.4l>. 

Lime -  grey  50c.  while  60c  per  100  lbs.,  dclivoi  eil 
in  not  Ies»  thtr.  1500  lb.  lots.  .M  the  ware- 
house, grey  450,  wliite  TiSc. 

Brick  -No.   1  dry  pressed  red  brick,  ?20 ;  buff. 

f.o.b.  the  job;  No.  2,  $18;  common  rctl 
Mock  brick.  $16;  grey,  $15;  wire-cut  brick 
for  (oundation  work,  $12.50  on  the  cars,  de- 
livered $1-4;  "Tapestry"  brick,  imported.  $25 
to  $35;  local  Rug,  $20;  sand-lime  brick,  $10.00 
f.o.b.  car  at  King  Edward  Siding;  .$8.50  f.o.b. 
car  or  wagon  at  plant.  Paving  brick,  local 
manufacturers  not  quoting  prices  at  present, 
imported  paving  squares,  delivered  at  job 
in  Toriinto,  best  ifualily  ifS",  second  quality 
Ji7.">.  tliird  quality  $7<>.  Sun-Tcx  face  brick, 
¥20  to  $.'J<l  at  plant,  $24  to  ?:{4  delivered,  price 
depending  on  color  and  te.xture.  Uenisou 
interlocking  hollow  tile.  $,S0  per  M.  at  plant. 
.<;iT  .klivcrcl.  l.ot.s  over  lOd.iMM),  ^T-"). 
CRUSHED  STONE,  SAND,  AND  GRAVEL 
Toronto  prices,  F.  O.  B.  Car : 

Crushed  stone— 2  in.,  $1.40;  1  in.,  $1.55;  H  in.. 
$1.55;  rubble  stone,  in  car  lots,  $1.25  per  ton. 
f.o.b.  car. 

Sand — for  cement   or   biick   work.  .'^Sc   per  ton. 

f.o.b.  Toronto. 
Gravel  -  I'it  run,  !».">  cents  per  ton  f.o.b.  Toronto ; 

screened,'  $1.20  per  ton  f.o.b.  Toronto. 
LUMBER  (BUILDING  MATERIAL) 
Toronto  prices,  delivered. 
Hemlock— 2  x  4  in.  to  2  x  12  in..  12  and  14  ft.. 

$29;  10  and  16  ft.,  $31;  18  ft.,  $32;  No.  1 

hemlock  decking.  1x4  in.,  $27;  1x5  in.. 

$.10;  1x6  in.,  $32;  No.  2  liemlock  decking. 

$5  less  than  No.  1. 
Pine — 1  in.  x  4  in.  and  5  in.,  $30;  1  in.  x  6  in.  lo 

5  in.,  $32;  1  in.  x  10  in.,  $35;  1  in.  x  12  in., 
$36;  2  in  X  4  in.  to  2  in.  x  12  in.,  and  10  ft. 
to  16  ft.  long,  Norway  pine,  $35  to  $42;  Ji  x 

6  to  10  in.  pine  shelving,  $45  to  $48;  ^  x  12 
in.  pine  shelving,  $50;  No.  1  pine  flooring, 
$42;  No.  1  spruce  flooring,  $35;  No.  1  pine 
V  or  beaded  sheeting,  $47;  No.  2  ditto,  $42; 
pine  trim,  4  in.  casing,  $2  per  100  ft.;  5  in. 
ditto,  $2.50;  8  in.  pine  base,  $3.25;  4  in.  pine 
window  stool,  $2.75. 

Shingles— XXX  C.  C.  shingles.  $4.25;  N.  B.  ex- 
tras, $4.25;  N.  B.  clears,  $4;  No.  1  pine  lath, 
$6.50;  No.  2  pine  lath,  $6;  No.  1  spruce  lath, 
$5.50. 

Dimension  timber  (B.  C.  fir)— 10  x  14,  12  x  12, 
12  X  14,  14  X  14,  14  X  16,  $45;  10  x  16,  12  x 
16,  16  X  16,  14  X  18,  18  x  18,  20  x  20,  $46; 
12  X  18,  18  x  20,  $50;  10  x  IS,  12  x  20.  14  x 
20,  16  X  20,  $51.  These  prices  apply  to  32  ft. 
lengths;  32  to  35  ft.,  $1  to  $2  per  thousand 
extra;  36  to  40  ft.,  $2  to  $3  per  thousand 
extra. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — ¥5.00  to  $7.00  base;  twist- 
ed and  deformed,  $.5.35. 
Shap«»^Over  35  lbs.  per  yard,  $6.50  per  100  lbs. ; 

under  35  lbs.  per  yard,  $5,50  per  100  lbs. 
Plates — 12  ins.  and  under,  $7.00  per  100  lbs. ;  over 
12  ins.  and  under  36  ins.,  $7.20  per  100  lbs. ; 
.".«  ins.  and  over,  $8.50  per  100  lbs.  Tank 
and  boiler  plates — %  in.  and  over  and  un- 
der 36  ins.,  $10.00;  36  ins.  and  over,  ¥6,70. 
Gauge  plates— Nos.  10,  12,  14,  $9.15  to  $0..'?r) 
per  100  lbs.  Black  American  Bessemer  Plates 
—28  gauge,  $&.60  per  100  lbs. 
Flats — 7  ins.  wide  and  under,  $6  per  100  lbs. 


Extras — 1/lOc  per  lb.  extra  for  cutting  to  length, 
for  plate  less  than  14  in.  thick,  for  angles 
less  than  5  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  18,  20,  and  24  in. 
beams;  1/lOc  to  'Ac  per  lb.  extra  for  all 
Bethlehem  sections. 

Galvanized   iron    2S  gauKC,  .$10.00. 

Cast-iron  pipe — Standard  prices,  carload  lots, 
f.o.b.  'I'oronlo :  4-in.  .'i;7.S  to  .l!7!)  per  ncl  ton; 
ti-in.  anil  up  .1>75  to  .$7(j.  Lower  price  for 
I'lass  1!.  Higher  price  for  Class.  A  and  gas 
pipe.  Less  than  car  lots,  $2  extra. 
SEWER  PEPE 

Sewer  pipe — Toronto  prices  (wholesale),  witli  dis- 
counts as  below,  f.o.b.  factory — 4  in.,  30c  pei 
ft.;  6  in.,  45c;  8  in.,  70c;  0  in.,  90c;  10  in., 
$1.05;  12  in.,  .$1.35;  15  in.,  .$1.S0;  18  In., 
$2-50;  20  in.,  .$3;  22  in.,  $4;  24  in.,  $4.50. 
Discounts — I  in.  to  24  in.  slainlanl,  ti^i  per 
cent.;  15  in.  lo  24  in.  doiilik'  slitnglli,  02 
per  cent. 

Tile  wall  coping — 8  or  9  in.  wall,  50c  per  ft. ;  12 
in.  or  13  in.  wall,  75c  per  ft;  18  in.  wait, 
$1.50  per  ft.  ;  carried  in  G,  12.  18,  and  24  in. 
Icnylhs.     Miscount        per  cent. 

PAINTS  AND  OILS 

White  lead^srouiHl  in  oil,  .$!S.."i.'')  |.er  KKI  lbs. 

Boiled  linseed  oil     in  l.lils.,  $1.43  per  gal.  of  It  lbs. 

Raw  linseed  oil  in  Mils.,  $1.40  per  gal.  ;  vuil  kail, 
dry,  $17  per  KXI  llis.  ;  putty  in  hulk,  $."i.()(l  pci" 
KKI  lbs.;  in  KMI-lh.  .bums,  .$5.00;  putty  in 
2.j-lb.  tins,  $.").T."j  \ivv  1(10  Ihs.  ;  steel  sash 
putty  in  2."-ll).  tins,  $(I.IMI  pei  100  His.;  tur- 
lientinc,  in  hlils..  71c  per  Imp.  gal.,  based 
on  southern  gauge. 

MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement--$2.80    steam    car    load    lots,  including 

sacks,  less  .5  iiei-  cent,  for  casli. 
Lime — Ilydrateil,  $18  per  ton;  lump,  $10. 
Brick — No.  1  pressed,  $18;  No.  2  pressed,  $15; 

Manganese  rustic,  $20;  buff  rustic,  $20;  red 

rustic.  No.  1,  $15;  red  rustic,  No.  2,  $13; 

b'uff  (smooth),  $21;  buff  (rough),  $20;  plastic 

$12.2.5. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 
$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Wo)ks,  Mascouche,  P.O. 

CONCRETE  SEWER  PIPE 

Straight  pipes  (per  foot)  ;  not  reinforced,  8-in. 
26c.;  9-in.  30c.  10-in.  34c;  12-in.  40c;  15-in. 
60c;  18-in.  74c.  Reinforced,  18-in.  90c;  21- 
in.  $1;  24-in.  $1.20;  30-in.  $1.60;  36-in.  $2.40; 
42-in.  $3;  48-in.  $4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  $1.40;  ;^-in.  $1.65;  H-in., 
$1.75  per  ton,  delivered. 

Sand — $1.10  per  ton,  car  load,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles — .'!  in.  x  3  in.  and  up,  $5.00,  1  In. 
X  1  in.  X  H  in.,  2Bc  extra;  ^  in.  x  ^  in. 
X  H  in-  BOc  extra.  Boiler  plates — '/i  in. 
thick  and  thicker,  .$9.00,  Circular  plates- 
Flange  quality,  36  in.  dimension  and  over, 
$9.30;  under  36  in.  diameter,  $9.65.  Beams 
and  channels — Under  .35  lbs.,  per  yd.,  $5.75; 
35  lbs.  per  yd.  and  over,  $5.50;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$8;  28  gauge,  $7.25  per  100  sq.  feet,  subject 
to  change  without  notice.  Copper  bearing 
sheets— Keystone  black.  28  U.  S.  gauRc,  ,$5.55 
per  lOO  lbs,  nominal. 

SEWER  PIPE 
Straight  pipe  (per  foot) — 4  in.,  30c ;  6  in.,  45c;  8 
in.  70c;  9  in.,  85c;  10  in.,  $1.05;  12  in.,  $1.35; 
15  in.,  $1.80;  18  in.,  ,$2.!50;  20  in.,  $3;  22  in., 
$4;  24  in.,  $4.50;  27  in.,  $6.50;  30  in.,  $7.20. 
Channel  pipe  (4  in.  to  30  in.)  24c,  Sec,  66c, 


72c,  84c,  $1.08,  $1.44,  $2.00,  $2.40,  $3.20, 
$3.60,  $5.20,  $5.75.  One-eighth  bends  (4 
in.  to  30  in.),  $1.20,  $1.80,  $2.80,  $3.60, 
$4.20,  $5.40,  $7.20,  $10,  $12.  $16,  $18,  $26, 
$2.S;  1/4,  $1.20,  $1.80,  $3.15,  $4.05,  $4.75, 
$0.10,  $14.40,  $20,  $24,  $32,  $.S6,  $52,  $57.60. 
Double  collar.  90c,  $1.35.  $2.10,  $2.55,  $3.15, 
.$4.05,  $5.40;  slant  1  foot  lone  side  (4  in.  to 
15  in.),  90c,  $1..35,  $2.10,  $2.55,  .$.3.15,  $4.05, 
$5.40.  Single  branch  (0  in.  to  9  in.),  3  ft., 
$2.25.  $3.50,  $4.25;  2  and  2V^  ft.  (4  in.  to  30 
in.),  $1.35,  $1.80,  .$3.15,  .$3.85,  $4.75,  $6.10, 
$8.10,  $11.25,  $13.50,  $18,  $20.25,  $32.50,  $36. 
-Single  squares  (4  in.  to  30  in.)  ditto.  Double 
branch  and  double  square  and  Y  pipe  (4  in.  to 
.30  in.),  $1.80,  $2.70,  $4.90,  $G.30,  .$7.35,  $10.80, 
$14.40,  $20,  $24,  $32,  $36,  $45.50,  $50.40, 
Syphon,  cesspool,  and  buchan  trap  (4  in.  to 
15  in.),  $3,  $4,  $7,  $9,  $10.50,  $18.  Double 
syphon,  running  trap,  and  hand  hole  trap  (4 
in.  to  12  in.),  $3,  $4,  $7,  $9,  $10.50,  $18. 
These  prices  are  subject  to  a  discount  of  50 
per  cent,  for  less  than  car  load  lots  delivered, 
and  a  discount  of  from  61  to  66  per  cent,  for 
car  load  lots  f.o.b.  Montreal. 

SUNDRIES 

Hard  wall  plaster — $14  per  ton.  Plaster  of  Pans 
$2.80  per  bbl..  both  less  5  per  cent,  .for  casTi. 
Rope — Best  Manilla,  ZS'Ac  basis  per  pound; 
British  Manilla,  SSy^c  basis;  sisal  rope,  24^c 
basis;  lath  yarn,  245^c.  Boiled  linseed  oi! — in 
barrels,  $1.42^  per  gal.  of  9  lbs.  Raw  linseed 
oil — in  barrels,  $1.40  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Delivered  in  5-bbl.   lots,  $2.60;   in  car 

load  lots,  $2.20.    Bags  10  cents  extra. 
Lime — Grey,  34  cents  per  bushel ;  white,  32  cents. 

Kelly  Island  lime  $2.10  per  200  lbs. 
Brick — No.   1  dry   pressed,   red   and  buff,  $35; 
common  red  stock,  $25;  common  grey  stock, 
$12;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
J4-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite— 1^  and  2-in.,  $2.65;  ^-in.  and 
l-in.,  $2.90;  H-in.  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  x  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  X  10,  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  16, 
16  X  16,  14  x  18,  16  X  18,  18  x  IS,  20  x  20, 
$40;  6  X  14,  8  x  14,  12  x  18,  IS  x  20,  $42;  6 
x  16,  6  X  18,  6  X  20,  S  X  16,  8  x  18,  8  x  20, 
10  X  18,  10  X  20,  12  x  20,  14  x  20,  16  x  20. 
$43. 

(Continued  on  page  54  ) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Waraheus*  Stocks  t 

SYDNEY.  N.  S. 
MONTREAL.  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM.  ONT. 


Sale*  Office*  : 

SYDNEY.  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St..  E. 


Mill*  and  General 
Office*: 

SYDNEY.  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Hebuilding  an  Old  lirick  Sewer  with  the  Ccnient  Ciiin 


How 


^ — ^    The  ^ 
^EMENT-UJN  Works 


Point  No.  2 


Every  sand  grain  in  GUNITE  (Uie 
l)roduct  of  the  Cement  Gun)  is  thor- 
oughly coated  with  cement.  The  grains 
that  are  not  coated  rebound.  You  will 
l)e  interested  in  the  full  scope  of  the 
Cement  Gun. 


A  iiicilal  has  been  awarded 
the   Cement   Gun  by 
Franklin  Institute 


Write  for  complete  bul- 
letins. They  are  very  in- 
teresting. 


Cement  Gun  Co.,  Inc.,  AUentown,  Pa. 


A.  R.  Roberts,  727  Traders  Bank 
Bldg.,  Toronto.  Ont. 


Byers    &  Ayers, 
1414  Fisher  Building, 
Chicago,  III. 


John  A.  Traylor, 
Newhouse  Bldg., 
Salt  Lake  City,  Utah. 


Taylor  Engineering  Co..  Ltd., 
Vancouver.  B.C. 

Taylor  Engineering  Co.,  Ltd.. 
538  Central  Bldg., 
Seattle,  Washington. 


Cement  Gun  Company,  Inc. 
30  Church  Street. 
New   York  City. 
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Pine  — 1  in.  common,  8  to  10  in.,  $105;  12  in,, 

$110;  pine  trim  4  in.  casing,  $3.70  per  100 

(I.  &V4'in.  ditto,  $4.-10;  S  in.  pine  base,  $G; 
10-in.,  $7;  4  in.  pine  window  stool,  $7.50. 

Shinties— No.  1  n.  C.  cedar.  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  hand 
sawn,  $7. 

STEEL  AND  IRON 

Steel— Round  bars,  $3.35  per  100  lbs.;  square 
twisted,  $4  per  100  lbs.  ;  channels  and  angles, 
$4.25;  beams,  $4;  plates,  $5  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
(.o.b.  Winnipeg,  $38  per  ton. 

SEWER  PIPE 
Jewer  Pipe— Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
16  cents;  6  in.,  IS'A  cents;  8  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— Unsanded,  $13  per  ton ;  sand-^ 
cd,  $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Brand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 
Paints  and  Oils — White  lead,  ground  in  oil,  $11.50 
per  100  lbs.;  boiled  linseed  oil,  in  bbls.,  98 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  95 
cents  per  gal.;  dry  red  lead,  $10.00  per  100 
lbs.;  putty  in  bulk,  $3.25  per  bbl.;  putty  in 
25Ib.  tins,  $3.75;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per  gal.,  $3.10. 


VANCOUVER  PRICES 

C  K.MENT,  LIME,  AND  BRICK 
Cement — Grey  Portland,  $2.45  per  bbl  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $32  per 
ton,  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
300  lbs.;  superfine,  white,  $9.50  per  bbl.; 
white  Portland  cement,  $2.45  per  bbl.  of  350 
lbs.,  sacks  10c  extra,  f.o.b.  Voncouver. 
Lime-  .$1.5(1  per  blil.  f.o.b.  warehouse  or  delivered. 

Brick— Common  red  brick,  $11.50  to  $13.00  f.o.b. 
,  warehouse;  $10.50  to  $13.00  in  car  lots  f.o.b 
Vancouver;  pressed  red  brick,  $30  f.o.b.  wharf 
Vancouver ;  pressed  buflf  brick  $40  at  ware- 
house;  $33  in  car  lots;  tapestry  brick,  $45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings; fire  brick,  $35  in  car  lots,  $40  in  ware- 
house ;  fire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEL 

Sand  —  Brick  and  plaster  sand  $1.85  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $2.00  per  yard  delivered. 

LUMBER  (BUILDING  MATERIAL) 
N'aiicouver  prices,  f.o.b.  mills: 

Dimension  timber — Douglas  fir — S  x  S,  10  x  10, 
10  X  12,  10  x  14,  12  x  12,  12  x  14,  14  x  14, 
14  X  l(i,  H~;  6  X  10,  6  X  12,  8  x  1(1,  S  x  12, 
10  X  10,  12  X  IC,  16  X  10,  .f  17.50;  (I  x  14, 
8  X  14,  12  X  18,  18  X  20,  $18 ;  G  x  l(i,  S  x  10, 
10  X  IS,  12  X  20,  14  x  20,  10  x  IS,  16  x  20, 
18  X  18,  20  X  20,  $18.50. 

Fir  flooring — 1  x  3  edge  grain,  $28 ;  1  x  4  edge 
grain,  $,■?!;  1  x  4  flat  grain,  if 24 ;  No.  1  and 
2,  1-inch  clear  fir  rough,  $33;  No.  1  and  2, 
1]4  and  lYi  incli  clear  fir  rough,  $39;  No.  1 
and  2,  2  inch  clear  fir  rough,  $35;  hemlock 
lath,  !{:i,15;  pine  lath,  $2.35  to  $2.65;  XX 
.  B.  C.  cedar  .shingles,  $2.15;  XXX,  .?3.25 ; 
XXXXX.  .$.3.60. 


STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 

Steel — (round  and  square  bars)  .$4.00  base;  twist- 
ed ami  difnrmed,  $4.00  base;  structural  sec- 
tions, .$,'"i..'"i(i  to  $0. 

Galvanized  iron— 28  gauge,  $11.20  per  100  lbs. 

Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets, 
$'.1.1(1;  .'i,  !>  and  11)  ft.  sheets,  .$9.25  per  sq. 
lUack  steel  slieets,  24  gauge,  $8.85  per  100  lbs. 

Steel  angles — .$5  to  $6  iicr  100  lbs.,  depending  on 
size,    tiuanlity  and  specifications. 

Steel  channels,  beams — $5.50  to  $6  per  100  lbs., 
depending  on  size,  quantity  and  specifications. 

Steel  plates— .$S.()0-$10.00. 

SEWER  PIPE 

Sewer  pipe — Vancouver  prices  f.o.b.  warehouse: 
4-in.,  12}4c.  per  ft.;  6"-in.,  21c  ft.;  8-in.,  30c 
ft.;  10-in,,  40c  ft.;  12-in.,  50c  ft;  15-in., 
$L05  ft.;  18-in.,  $1.25  ft;  20-in.,  $L50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15,00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 
Hydrated  lime— $14.00  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4,50  per  bbl. 
Finishing  Plaster — ,$19  per  ton,  sacks  e.xtra, 
Welsh  slate— $11,50  to  $12,00  per  square,  f,o,b. 
Vancouver. 

Rope,  Manilla,  full  coil,  16c  basis ;  2nd  grade, 
Uyic  basis;  sisal  rope,  Viyic  basis. 
PAINTS  AND  OILS 

Mixed  Paint— Per  gal.  $2.95  to  $3.25. 

White  lead— Ground  in  oil,  $17,90  per  100  lbs. 

Boiled  linseed  oil— In  bbls,,  $1.50  per  gal.  of  9 
lbs. 

Raw  linseed  oil — In  bbls.,  $1.48  per  gal.;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb 
tins,  $4.85;  turpentine,  in  bbls.,  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 
Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts,,  Montreal, 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating,  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Lachine  Water  Worki 
Three  million  gallons,  eighty  pounds  domestic,  180  lbs.  6re. 
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The  rise  and  fall  of  water 
in  a  Reservoir,  Tank  or 
Well  can  be  accurately  re- 
corded in  the  Engineer's 
Office,  even  if  it  is  fifty  miles 
away.  The  Transmitter 
will  show  locally  the  varia- 
tion, and  will  send  impulses 
to  the  Recorder  for  every 
inch  rise  and  fall.  The 
Recorder  will  show  all  this 
on  the  chart  and  the  pen 
acts  as  a  graphic  indicator, 
and  enables  the  level  of  the 
water  to  be  seen  at  a  glance. 

The  complete  outfit,  with- 
out batteries  or  line  wires, 
with  one  year's  supply  of 
charts  delivered  free,  duty 
paid  any  town  in  Canada 

$350.00 


Gent  &  Co.y  Ltd. 

Leicester,  Eng. 

Cables,  Lodestone 


Venus 

10<^  PENCIL 

WHETHER 
you're  start- 
ing in  on  garages,  muni- 
tion plants,  military  camp 
structures,  or  whatever 

new  building  may  be  at 
hand,  your  draftsmen  for 
the  best  work,  and  for  the 
easiest  work  need  VENUS 
PERFECT  PENCILS.  You'll 
want  VENUS  pencils  for 
memos,  purchasing  notes, 
sketching  and  the  like.  Your 
stenographers,  your  accountant, 
your  sales  depart- 
ment all  prefer 
VENUS  PENCILS 
which  are  world  fa- 
mous for  their  su- 
I  perb  quality.  17 
black  degrees  from 
I  6B  softest  to  9H 
hardest.  Also  hard 
and  medium  copy- 
ing for  billing  and 
manifolding.  Look 
for  the  VENUS 
finish  ! 


■Mil 


Superfine  Qualify 

Rubs  out 
Cleanly  and 
Easily 


Will  not  soU  or  streak.  12  sizes. 

From  100  to  box.to  4  to  box.  Box  price  ^2.00 


FREE! 


this  test  box  of  VENUS 
drawiiiK  pencils,  VENUS 
copying  pencil  and  VENUS 
Eraser.  Write  for  this 
TODAY. 


American  Lead  Pencil  Co. 

236  Fifth  Avenue,  New  York 

and  Clapton,  London,  Eng. 
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Civil 

Contractors 

Electrical 
Mechanical 

Directory  of 

Engineers 

Special 
Interests 

Chipman  &  Power 

Civil  Eni^ineers 

TORONTO  WINNIPEG 

Willis  Cliipnian.      Geo.  11.  Power. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
—SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


H.  J.  Griswold, 

Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office   and  Laboratories, 
320  Lagauchetiere  St.  West,  Montreal. 

URAXCH  OFFICES: 
■J4  Adelaide  Street  East.  Toronto. 
S06  Union  Trust  Building,  Winnipeg 
CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL.  SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND  INSPECTION  OF  IRON 

AND  STEEL  PIPE,  ETC. 
LOCOMOTIVES,   CARS,    NEW  AND 
SECOND-HAND  EQUIPMENT 
Represented  at  New  York,  Pittsburgh  and 
Chicago;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 

.oa  M':"''L?&oHe...  MONTREAL 

Branch    Offices    and    Laboratories — 
TORONTO,  WINNIPEG,  EDMONTON, 
VANCOUVER  and   NEW  GLASGOW 


HADDIN  &  MILES 

LIMITED 

(Formerly  The  John  Gait  Enfiineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 

WINNIPEG    —  CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  ;  Sewerage  and  Drainage  ;  Water 
I'urification;  Dispcsal  of  Sewage  and  Refuse  ; 
Water  Power  Developments  and  Power  Plants. 
Reports,  Design;,  Supervision  of  Construction 
New  Birks  Bldg.  Telephone 
MONTREAL.  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

40  JARVIS  STREET,  TORONTO 


Robert  W.  Hunt, 
Thos.  C.  Irving,  jfr. 


Charles  Warnock, 
Jas.  W.  Moffat, 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories : 
McGill  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 


TaAoO 

O 


T.  A.  Morrison  &  Co.,  ^"^SVt-rTa'l^ 


Cut 

Stone 

SAND 

204  St.  Jamas  St. 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Office  and  Werks-63  EspUnade  E,  TORONTO 

Phones— Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

40  JARVIS  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis? 
posal,  Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


If  your  client  desires  to  erect  a 

RESIDENCE  or  FACTORY 
in  TORONTO  I  can  arrange  a 
FIRST  MORTGAGE  LOAN  from 
$2,000  to  $100,000. 

Walter  J.  Morris,  Branch  Manager 
London   &   Lancashire   Life  Ass'n. 
10  Adelaide  Street  East     -  TORONTO 


Milton   Hersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipeg  New  York 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


Anclins  Limited 

Contracting  Engineers 

65  Victoria  St.  MONTREAL 


THOMSON  BROS. 

CONTRACTORS 

Kstablished  1SS4. 
Masonry    and    all    kinds    of  Reinforced 
Concrete  Construction  Work  carried  out. 

Main  245:i     413  Ryrie  IHdR.,  Toronto. 
Park.  5.'?8,  Park.  3302  Nights,  Sundays,  and 
Holidays. 


DARLING  BROTHERS  LIMITED 

ENGINEERS  &  MANUFACTURERS 

MONTREAL,  CANADA 

Branches :  Agents: 

Toronto,  Winnipeg       Halifax.  Calgary.  Vancouver 


PUMPS  FOR  ANV  SERVICE    .  STEAM  APPLIANCES  OFEVERY  KIND 
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The  Maritime  Bridge 

Company,  Umited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


I  Beams 


■22~r  at  S'A  lbs.— 50'  0" 
50—4"  at  9'A  lbs.— 50'  0" 
20—4"  at  lO'A  lbs.— 50'  0" 


Flange  Quality  Steel 
Circles 


10—30" 
7—48" 


Bars 


20—  8"  X  ■/;"— 30'  0" 
20—10"  X  14"— 30'  0" 
20—10"  X  5/16"— 30'  0" 
10—11"  X  5/16"— 20'  0" 


10—  1" 
19— IM" 

11—  IH" 
7—2" 

10—  2J4' 
4—3" 

11—  3^" 
17—4" 
10—4" 

1-4}^" 

4—5" 

9—5" 


X  1" 

X  I'A 
X  I'A 
X  2" 
X  2'A 
X  4" 
X  4" 
X  4" 
X  4" 
X  S'A 
X  3" 
X  4" 


Tees 

X  1/8"— 25'  0 
X  1/4"— 25'  0 
X  1/4"— 30'  0 
X  5/16'— 30'  0 
X  3/8"— 3)'  0 
X  3/8"— 50'  0 
X  3/8"— 50'  0 
X  3/8"— 50'  0 
X  1/2"— 50'  0 
X  7/16"— 40'  0 
X  1/2"— 50'  0' 
X  1/2"— 50'  0' 


1—44"  X  7/16" 
5-48"  X  7/16" 
1—61"  X  7/16" 

1—  64"  X  7/16" 

2-  48"  X  '/i" 


Channels 

01—12"  at  30  lbs.— 10'  1" 
70—15"  at  33  lbs.— 30'  10  J^' 


4—2  11/16 
1—2  11/16 

1—  4 

2— ^  1/16 
1-4  1/8 
1—4  1/16 
1-4  1/16 
1—4  1/16 
7—5 
1—5 

1—5  1/16 
1—5  1/16 

3—  5 
1—5 


Zees 

X  3  X 
X  3  X 
X  3 1/16  X 
X  3  1/8  X 
X  3  3/16  X 
X  3  1/16  X 
X  3  1/16  X 
X  3  1/16  X 
X  3  1/4  X 
X  3  1/4  X 
X  3  5/16  X 
X  3  5/16  X 
X  3  1/4  X 
x'3  1/4  X 


3/8  —48'  0" 

3/8—8'  11" 

1/4  —25'  8" 

5/16—23'  10" 

3/8  —11'  5" 

1/2  ^0'  0" 

1/2  —41'  9" 

1/2  —11'  4" 

5/16—60'  0" 

5/16—15'  2" 

3' 8  —50'  0" 

3/8  —44'  7" 

1/2  —50'  0" 

1/2  —14'  8" 


Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


Trades  and  Labour  Branch 


Department  of 


Public  Works 


W.  A.  Riddell,  M.A.,  Ph.  D., 
Superintendent 


Findlay  G.  Macdiarmid, 
Minister  of  Public  Works 
and  Highways 

The  Trades  and   Labour  Branch  of  the  Department  of  Public 
Works  administers  the  following  Statutes; 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP,  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 


The  following  regulations  are  of  importance  to  Contractors: 
BOILER  INSPECTION. 
D.  M.  Medcalf.  Chief  Inspector  of  Boilers. 
The  .Steam  Boiler  Act,  Chapter  252,  R.S.O.,  1914,  with  Amend- 
ments, Chapter  58 — 6,  George  V. 

STEAM  BOILERS. 
All  steam  boilers  constructed  for  use  in  Ontario  must  be  built  from 

designs  wliich  have  been  approved  and  allotted  a  registration 

number  by  the  Steam  Boiler  Brancli. 
Used  boilers,  bought,  sold  or  exchanged,  and  unregistered  boilers 

brought  into  the  Province,  must  be  inspected  prior  to  being  put 

into  operation. 

Notice  of  repairs  to  steam  boilers,  stating  the  nature  and  extent  of 
same,  must  be  sent  to  the  Steam  Boiler  Branch,  and  should 
such  repairs  be  considered  extensive  by  the  Chief  Boiler  In- 
spector, the  boilers  will  require  to  be  inspected. 

In  each  and  every  case  the  inspections  must  be  made  by  Inspectors 
authorized  to  inspect  boilers  under  the  Steam  Boilers  Act.  who 
are  employed  only  by  the  Steam  Boiler  Branch  of  the  Depart- 
ment of  Public  Works.  Ofificial  certificates,  with  the  maximum 
working  pressure  stated  thereon,  are  issued  to  the  owners  of 
the  boilers  so  inspected. 


You  Eliminate  Needless  Risk 

when  you  install  Standard  Rubber  lu.sulatecl 
Wires  and  Cables  in  that  building  of  yours.  Ask 
our  nearest  office  for  prices  of  Standard  wire 
before  buying. 

Standard  Underground  Cable  Co. 

of  Canada,  Limited 
Hamilton,  Ont. 

Montreal,  Que.       Winnipeg,  Man.        Seattle,  Wash. 
Manufacturers  of  Electric  Wires  and  Cables  of  all  kinds,  for  all 
services,  also  Cable  Accessories. 


STRUCTURAL  STEEL 

and 

BRIDGE  BUILDERS 


Capacity  18,000  Tons. 

We  build  and  erect  all  kinds  of  Structural  Steel  Bridges, 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work.  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

McGregor  &  Mclntyre,  Limited 

1139  Shaw  St.  .  -  TORONTO,  CAN. 

Telephone  Hillcrest  1614 — 1615—1616. 


BITUNAMEL 

Unsurputed  for  waterproofing  (oundationi  and  pravaot- 
ing  rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


5S 
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Works  at  Walkerville,  Ontario 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


/ 


IIMITED 


VALVE 'HYDRAliT  MANUFACTURERS 

WALKERVILLE,  ONT. 


BOOKS 

for  Engineers 
and  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

British  &  Foieien  Building  Stones,  by  John  Watson.  Pub- 
lished in  1911  at  the  University  Press,  Cambridge,  Eng- 
land.   483  pages.     Price  50  cents. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published  in  1915 
by  McGraw-Hill  Book  Company.  190  pages,  illustrated. 
Price  $2.00. 

Concrete  Construction  for  Rural  Communities,  by  Roy  A. 
Seaton.  Published  in  1916  by  the  McGraw-Hill  Book  Co. 
223  pages,  illustrated ;  price  $2.00. 

Construction  of  Roads  &  Pavements,  by  T.  R.  Agg,  C.  E. 
Published  in  1916  by  McGraw-Hill  Book  Company.  432 
pages,  illustrated.     Price  $3.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan  Tyrrell, 
C.E.     480  pages,  illustrated.     Price  $5.00. 

Hydraulics,  by  Ernest  H.  Sprague,  with  worked  examples  and 
89  illustrations.  Published  by  Scott,  Greenwood  &  Son 
in  1914.     Price  $1.00. 

Irrigation  Practice  and  Engineering  (Volume  One),  by  B.  A. 
Etcheverry.  Published  in  1915  by  McGraw-Hill  Book 
Company.     213  pages,  illustrated.     Price  $2.00. 

Irrigation  Practice  &  Engineering  (Vol.  2),  by  B.  A.  Etche- 
verry. Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.   364  pages,  illustrated.    Price  $3.50. 

Irrigation  Practice  &  Engineering,  Volume  3,  by  B.  A.  Etche- 
verry. Published  in  1916  by  McGraw-Hill  Book  Company. 
438  pages,  illustrated.     Price  $4.00. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne.  Pub- 
lished in  1904  by  John  Wiley  &  Sons.  1,116  pages,  illus- 
trated.    Price  $1.50. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company  in 
1914.     143  pages,  illustrated.     Price  $1.00. 

'Public  Utility  Rates."  A  discussion  of  the  Principles_  and 
Practice  underlying  charges  for  Water,  Gas,  Electricity, 
Communication  and  Transportation  Services,  by  Harry 
Barker,  B.S.  First  edition,  just  published  by  the  McGraw- 
Hill   Book   Company.     387   Pages.     Price  $4.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912  by 
Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Reinforced  Concrete  Design  Tallies.  .\  hand  book  for  Engi- 
neers and  .\rcliitects,  by  N.  Edgar  Thomas  and  Charles  E. 
Nichols.  First  edition,  just  published  by  McGraw-Hill 
Book  Company.     208  pages.     Price  $3.00. 

Some  Considerations  Regarding  Cast  Iron  and  Steel  Pipes,  by 
John  Sharp.  Published  in  1914  by  Longmans,  Green  & 
Company.    142  pages,  illustrated.    Price  $1.50. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E.  Published 
by  Myron  C.  Clark  Publishing  Company  in  1913.  260 
pages,   illustrated.     Price  $2.00. 

Surveying  Manual — A  Manual  of  Field  and  Office  Methods  for 
Use  of  Students  in  Surveying,  by  William  D.  Pence,  C.E., 
and  Milo  S.  Ketchum,  C.E.  Published  in  1915  by  McGraw- 
Hill  Book  Co.     388  pages,  illustrated.     Price  $2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Published  in 
1915  by  McGraw-Hill  Book  Company.  265  pages,  illus- 
trated.    Price  $2.00. 

"Use  of  Water  in  Irrigation,"  by  Samuel  Fortier.  Second  edi- 
tion. Published  by  McGraw-Hill  Book  Company,  1916.  325 
pages,  illustrated.     Price  $2.00. 

Water  Power  Engineering,  by  Daniel  W.  Mead,  2nd  edition. 
The  Theory,  Investigation  and  Development  of  Water 
Powers.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.    843  pages,  illustrated.     Price  $5.00. 

Water  Purification,  by  Joseph  W.  Ellins.  Just  published  by 
McGraw-Hill  Book  Company.  4S5  pages,  illustrated.  Price 
$5.00. 

Waterworks  Engineering.  A  Practical  Treatise  on  the  Con- 
struction of  Waterworks  for  the  use  of  Engineers  and 
Students  of  Engineering,  by  Fred.  C.  Uren,  M.  Inst.  C. 
E.  I.  With  numerous  plates  and  186  illustrations.  Pub- 
lished by  Castle  Litho  Limited,  Bristol,  England,  in  1914. 
268  pages.    Puice  $3.00. 

Waterworks  Handbook,  by  Alfred  Douglas  Flinn,  Robert  Spurr 
Weston  and  C^linton  Lathrop  Bogert.  Published  in  1916  by 
McGraw-Hill  Book  Company.  824  pages,  illustrated.  Price 
$6.00. 
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A  Revelation  of  Efficiency 


In  almost  every  branch  of  mannfacture  Oxy-Acetylene  Welding- 
and  Cuttino-  (using-  Prest-O-Lite  Compressed  Acetylene)  has 
proved  itself  to  be  the  greatest  economic  factor  known  to  me- 
chanical art- 
saving". 


-a  veritable  revelation  in  cost-reducing  and  monev- 


In  metal-uorking  plants  and  where\-er  bolts,  rivets,  or  threaded 
joints  are  used,  the  Prest-O-Lite  Process  of  welding  results  in 
simplicity,  strength,  and  neatness  of  design  with  reduced  cost. 

Through  avoiding  costly  tie-ups  and  delays  in  production  caused 
by  the  breakdown  of  an  important  machine — or  Ijv  saving  the 
cost  of  a  new  part — one  Prest-O-Lite  Welding  repair  may  save 
the  cost  of  the  entire  w-elding  outfit  many  times  over. 


Welding  a  Haw  in  leaky  steam  pipe 
without  dismantling 


THE 

PREST  -  O  -  WELDER 

uses  Dissolved  Acetylene  and  Compressed  O.xygen  in  convenient  cylinders,  ready  to  use.  Apparatus  consists  of  an  equal 
pressure  blow-pipe,  automatic  regulators  and  gauges,  and  all  necessary  equipment.  This  welding  outfit  is  portable,  and 
handy  for  use  inside  or  outside  the  shop.  The  Prest-O-Lite  system  of  exchanging  your  empty  cylinders  for  full  ones 
insures  perpetual  service.    With  this  apparatus  you  are  sure  of  better  welds,  quicker  work,  and  lower  operating  costs. 

Saves  Hundreds  of  Thousands  of  Dollars  Yearly  for : 


Metal  Goods  Makers 
Railroads 
Munition  Plants 
Automobile  Manufacturers 
Flour  Mills 


Textile  Mills 
Gun  Shops 

Machinery  Manufacturers 
Steamship  Lines 
Steel  Mills 


Mines 

Boiler  ^\'orks 
Car  Shops 
Ship  Yards 
Dry  Docks 


and  in  every  other  line  of  human  endeavor  where  metal  or  machinery  is  shaped,  moulded,  built,  or  used. 

Let  our  Engineers  be  Yours 

Prest-O-I.ite  .Service  is  yours  for  the  asking,  ("all  or  write  for  full  particulars.  Consultation 
and  Demonstration  FREE.  Our  Literature  describes  the  Prest-o-Lite  Torches  for  brazing 
and  soldering;  also  hundreds  of  profitable  uses  for  welding  in  manufacturing,  construction,  and 
repair  work.    Write  for  it.    Address  Dept.  C-5.  * 

THE  PREST-O-LITE  CO.,  INC. 

Canadian  General  Offices  : 

913-14  C.P.R.  Building 


Direct  Factory  Branclies; 
Toronto,  Out. 
Montreal.  Que. 
Winnipeg,  Man. 


TORONTO 

Canadian  Plants: 
Toronto,  Ont.     Merritton,  Ont.     Winnipeg,  Man. 
Sliawinigan  Kalis,  Que. 
(Under  construction) 


0 

THE  CONTRACT  RECORD 


June  20,  1917 


Where  DURABILITY  Counts 


use 


"DOMINION"  Wire  Rope 

and  our 

Blocks    Clips    Thimbles  Shackles 

The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL  TORONTO  WINNIPEG 


r 


"Marion"  Shovels 


for  all  classes  of  work 


"Industrial  Works"  Locomotive, 
Coaling  and  Wrecking  Cranes 


Andrews"  Drill  and  Tool  Steel 


"RANSOME" 
CONCRETE 
MIXERS 

Mix  your  cement  with  a 
machine  that  gives 

BETTER,  STRONGER 
Concrete 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 


Vol.  31  Toronto,  June  27,  1917  No.  26 


Wood  Stave  Pipe  and  Tanks 

Wire  Wound  and  Continuous  Wood  Stave  Pipe, 
Wooden  Tanks  and  Silos 

MADE   FROM   BRITISH   COLUMBIA  FIR 


46  in.  Diameter  Continuous  Wood  Stave  Pipe  Installed  by  us  for  the  Hydro-Electric  Power  Commission  of  Ontario 
Wood  Pipe  and  Tanks  made  in  all  sizes — for  Municipal,  Mining,  Irrigation  and  Power  Purposes 

Write  for  Illustrated  Literature  and  Prices 

PACIFIC  COAST  PIPE  CO.,  LIMITED 

Established  1903  1551  Granville  Street  VANCOUVER,  B.C. 


Alphabetical  Index  to  Advertisers,  Pa^e  16 
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Let's  Count  the  Cost 


It  costs  money  to  haul  a  load  against 
the  handicap  of  a  muddy,  rut-filled  road. 

To  figure  out  how  much  it  costs,  figure 
out  how  much  farm  produce  is  never 
hauled  to-  town  at  all — because  of  Can- 
ada's present  road  handicap.  The  farmer 
stays  home  rather  than  wear  out  his 
team  and  wagon  on  the  terrible  tug  to 
town.  The  muddy,  old-style  road  makes 
the  hauling  so  difiicult  that  a  heavy  toll 


is  added  to  the  price  of  the  farm  produce 
by  the  time  it  reaches  the  city  market. 

Lighten  the  haul,  and  you  enable  the 
farmer  to  make  more  frequent  trips  to 
town.  Result — a  lower  price  paid  by  the 
consumer  for  the  things  he  eats,  yet  a 
better  profit  on  them  to  the  farmer. 

All  easily  to  be  accomplished  by  build- 


Permanent  Highways 
of  Concrete 


The  per  manently-smooth 
Concrete  Surface,  with  its  365- 
days-a-year- service,  brings  city 
and  farm  close  together; 
makes  a  highway  as  pleasant 
for  motoring  as  it  is  satisfac- 
tory for  trafific-hauling. 

Every  human  being  feels  the 
efifects  of  bad  roads — every  tax- 


payer  is  "hit  in  the  purse"  by 
the  continued  folly  of  building 
poor  roads.  But  you,  as  a  con- 
tractor, are  especially  interest- 
ed. To  you  our  Road  literature 
— telling  all  about  Concrete — 
must  be  especially  interesting. 
A  postcard  request  will  bring 
you  our  most  recently  pub- 
lished Road  Books. 


Canada  Cement  Company,  Limited 


5  Herald  Building,  Montreal 


CONCRETE    FOR  PERMANENCE 


Canadian  Consolidated 
Rubber  Co.,  Limited 

announce  the  removal  of  their  EXECU- 
TIVE OFFICES  and  the  SALES 
DEPARTMENT  of  their  MONT- 
REAL BRANCH  from  Notre  Dame  , 
Street  East  and  Papineau  Square,  to 

The  Rubber  Building 

201  Inspector  Street 
MONTREAL 

This  central  location,  being  more  convenient,  will  in- 
crease the  facilities  for  a  better  and  quicker  service  to 
the  trade  when  in  need  of  anything  in  rubber. 
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"BEATTY 


Hoisting  Engines, 
Clamshell  Buckets, 
Steel  Derricks, 
Derrick  Irons, 
Dipper  Dredges, 
Hydraulic  Dredges, 
Centrifugal  Pumps. 

Catalog  describing  above  on  request. 
Your  inquiries  will  be  answered  quickly. 
Utilize  our  50  years'  experience  in  this  field. 

M.  BEATTY  &  SONS,  LTD.,  Welland,  Ont. 

H.  E.  PLAVT  1790  St.  James  Street,  Montreal,  Que.        -Aokntb—        ROBT.  HAMILTON  &  CO  Vancouver.  B.C. 

E  LEONARD  &  SONS  St.  John,  N.  B.  KELLY-POWELL  LTD  McArthur  Bld^.  VS^innlpep.Man. 


LONDON  Batch  Mixers 

London  Batch  Mixers  cost  less  because  they  will  run  for  years 
without  repairs  or  breakdowns.  They  produce  more  Concrete, 
tlicy  make  better  Concrete,  and  do  it  in  less  time.  These  features 
mean  clear  profits  to  the  Contractor  instead  of  loss. 
Every  Mixer  Sold  Sells  Ten  More.  Nearly  2,000  now  in  use.  Made 
in  all  sizes  from  %  yard  to  2y2  yard  batch.  Get  prices  now  before 
starting  on  the  next  job.    Send  for  Catalogue  No.  1. 

SEVENTEEN  LONDON  BATCH  MIXERS  are  used  on  the 
W  innipeg  Aqueduct,  the  largest  Con-  1 

Crete  Job  ever  attempted  in  Canada.  1  ard!  Not downTo 

'  a  Price. 


Work  of  this  Itind  calls  for   ependability— "Beatty"  Hoists  furnish  it. 


London  Batch  Mixer 


CHAMPION  HOIST— 


Direct  connected.  .\o  lost  power.  Built  very  strong.  A  high 
grade  hoist  at  a  moderate  price.  •  We  make  a  full  line  of  Hoists 
both  Gasoline  and  Steam. 

Send  for  Catalogue  No.  2?,,  stating  requirements. 


Champion  Re 


LONDON  CONCRETE  MACHINERY  CO.,  LIMITED 

Dept.  7,  LONDON,  ONTARIO 
World's  Largest  Manufacturers  of  Concrete  Machinery 

AGENCIES 

R.  R.  Power,  Halifa.x,  N.S.  Rene  Talbot,  Quebec,  Que.  The  General  Supply  Company  of  Canada,  Toronto,  Ont. 

The  Foss  &  Hill  Machinery  Company,  Montreal,  Que.  The  General  Supply  Company  of  Canada,  Winnipeg,  Man. 

The  General  .Supply  Company  of  Canada,  Ottawa,  Ont.  The  B.  C.  Equipment  Company,  Vancouver,  B.C. 
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The  "Elgin Street  Cleaner 

Sprinkles^  Sweeps  and  Collects 

Motor  Driven  —  One  Man  Operation 

Are  you  receiving    Dodgeology**?  If  not  get  your  name  on  the  list. 


MUSSENS  UNITED 


WINNIPEG 
VANCOUVER 


MONTREAL       QUEBEC-Pruncau  &  Co. 

TORONTO-H.  Turnbull  &  Co. 


COBALT   H.  L.  Usbornc 


Ideal  Surface  for  Macadam  Roads 

Macadam  roads  dust  on  the  surface  so  that  constant  repairs  and  attention  are 
necessary.  Use  Fluxphalte.  It  binds  the  surface  perfectly  making  a  roadway 
like  asphalt  pavement.  Wears  for  years  longer  and  saves  great  expense  in 
low  upkeep  of  road.     Write  for  illustrated  booklet  and  further  particulars. 


mm: 

apiR)  OP  XRM 


UPP 

mvt  ©li  €^  Imm 
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Armco  Iron 


Resists  Rust 


ARMCO   IRON   CORRUGATED  CULVERTS 


Made  in  Canada  by 

CANADA   INGOT   IRON  COMPANY,  LIMITED 


GUELPH 


WINNIPEG 


CALGARY 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

Thf  ti>n«)vvin>i  rcijulatioiis  ai)i>l\  i"  all  acl\ fviisiTs: — ICis^lilli  puKi-,  cxery  issue,  three  headings; 
■  "artcr  pa-e.  n'\  lieadiii'-is ;     half    paL;e,    IwcKe    lu'ailin.ns;      full      pat;e,     I  vveiil\'-f()ur  headings. 


Air  Cotnpreisoft 

Can.    IngCftolI'KinJ  Co.,  Ltd. 

Alum 

l>illons  Limited 

Aluminium 

Spielmann  Agencies  KegJ. 

Air  Hoists 

Canadian  Ingeraoll  Rand  Co. 
Northern  Crane  Works 

Architectural  Iron  Works 

Canada  Wue  &  lion  Goods  Co. 
McGiegor  &  Mclniyre 

Architectural  Terra  Cotta 

Toronto  Plate  Glass  Inip'tg.  Co 

Ash  Hoists 

Gillis  &  Geoghegan 

Asphalt 

Asphalt  &  Supply  Company 

Auto  Cranes 

Byeti  Machine  Co.,  John  F. 

Blast  Hole  Drills 

Hopkins  &  Co..  F.  H. 

Blowers  and  Compressors 

Canadian  blower  and  Forge  Co. 
Can.   Ingersoll  Kand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  15.  F. 

Boilers 

Ileatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henlhorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Boiler  Inspection 
Trades   and    Labor    Branch,  De- 
partment of  Public  Works. 

Boxes — J  unction 

Standard  Underground  Cable  Co 
of  Canada,  Limited 

Brick  Dryeri 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Sheldons  Limited 

Wettlaufer  Bros. 

Brick  Manufacturers 

Sun  Brick  Company 

Bridges  (Steel) 

Canadian  Bridge  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
M:,.  Kianon-Holmei  &  Co. 
.Mar.itoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 

BuckeU 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 

Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Cable  Terminals 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Car  Wheel* 

Steel  Co.  of  Canada  Limited 


Casements 

I'russeil  Concrete  Steel  Co. 

Cement 

Britnell  &  Company 
Canada  Cement  Company 
Rogers  Supply  Company 


Cement  Gun 

Cement  Gun  C  ompany 

Cement  Waterproofing 

Ideal  Coiiciole  Machinery  Co. 
I'atcrson  Mfg.  Company 

Centrifugal  Pumps 

Boviiig  Ilydiaulic  &  Engineering 

Company 
Canadian  Ingersoll-Rand  Co. 

Chemists 

Canadian  Inspection  and  Testing 
Laboratories 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatly  &  Sons,  M. 

Cold  Storage  Insulation 
Armstrong  Cork  Company 

Concrete  Block  Machines 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Wettlaufer  Bros. 

Concrete  Culvert  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Concrete  Mixers  and  Appliances 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Mussens  Limited 
Wettlaufer  Bros. 

Concrete  Sewer  Pipe 
Blair,  B. 

Dominion  Concrete  Company 

Conduits 

Conduits  Company,  Limited 
Ric-wiL  Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 

Foundation  Company 
Gray  Construction  Co.,  John  V. 
MacKinnon  llolnies  &  ('o. 
Wells  &  Gray  Limited 

Contractors'  Lights 
Foster,  W.  L. 

Contractors*  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Boving  Hydraulic  &  Engineering 

Company 
Dake  Engine  Company 
Marsh  &  Henthorn 
Meaford  Wheelbarrow  Company 

Conveyor  Belting 

Dunlop  Tire  &  Rubber  Company 


Conveying  Machinery 

Caiuuliaii    .Matliews   Giavily  Car- 
lier  Co. 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll  Kand  Co.,  Ltd. 

Corrugated  Iron 

Pedlar   People  Limited 


Cranes,  Travelling  and  Locomotive 
Boviiig  Hydraulic  &  Engineering 

Company 
Byers  Machine  Co.,,  John  F. 
Hopkins  &  Company,  F.  H. 
Northern  Crane  Works 


Crushed  Stone  and  Granite 

Canada  Crushed  Stone  Corpora- 
tion 

Crushed  Stone,  Limited 
Morrison  Company,  T.  A. 
Rogers  Supply  Company 


Crushers  (Stone  and  Rock) 
London  Concrete  Machinery  Co. 
Mussens  Limited 
Wettlaufer  Bros. 


Culverts 

Canada  Iron  Ingot  Company 
Pedlar  People 


Damp  Proof  Coating 

Paterson  Mfg.  Company 

Derricks  and   Derrick  Fittings 
Beatty  &  Sons,  M. 
Hoplcins  &  Company,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern   Crane  Works 


Dredging  Pumps 

Boving  Hydraulic  &  Engineering 
Company 


Dredges 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Company,  F.  H. 


Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 


Dump  Cars,  Wheels,  etc. 

Hopkins  &  Company,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
.Sheldons  Limited 
Wettlaufer  Eros. 


Drying  Apparatus 

Canadian  Blower  &  Forge  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Elastite 

Carey  Mfg.  Co.,  Philip 

Electric  Fans 

Sturtevant  So.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocki 

Gent  &  Company 

Electric  Light  Systems 
Lister  &  Company,  R.  A. 

Electric  Water  Systems 

Ontario  Wind  Engine  &  Pump 
Company 

Electrical  Specialties 

Spielmann  Agencies  Regd. 

Elevator  Doors 

Ormsby  Company,  A.  B. 


Elevators 

Northern  Crane  Works 
Turnbull   Elevator  Company 

Engines 

Canadian  Blower  and  Forge  Co 
Hopkins  &  Company,  F.  H 
Inglis  Company,  John 
Lister  &  Company,  R  A 
McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Foundation  Company 
Haddin  &  Miles 
Hunt  &  Co.,  Robt.  W 
Milton  Hersey  Co 
R.  S.  &  W.  S.  Lea 
Wynne-Roberts,  R.  O. 

Engineering  Instruments 
Heller  &  Brightly 

Excavators 

Beatty  &  Sons,  M. 

Hopkins  &  Company,  F.  H. 

Excavating  &  Screening  Machinery 
Excavating  &  Screening  Machin- 
ery Company 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co 
Sheldons  Limited 

Expanded  Metal 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Ferro-Concrete  Chimneys 
Pelletier  &  Fils,  Edouard 

Fireproof  Doors  and  Windows 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fire  Escapes 

Dennis  Wire  &  Iron  Works  Co. 
Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Fire  Escape  Spirals 

Canadian   Malhews   Gravitv  Car- 
rier Co. 

Flag  Poles 

Ontario  Wind  Engine  &  Pump 
Company 

(Continued  on  page  8) 
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Burlington  Steel 
Co.,  Ltd. 

Hamilton,  Canada 

STEEL  BARS 

For 

Concrete  Reinforcing 

Rounds,  Flats,  Plain  Squares, 
Twisted  Squares 

We   furnish   Rail  Carbon  Steel  Bars 

minimum  Elastic  Limit,  50,000  lbs.  per 
Square  Inch,  in  strict  accordance  with 
* 'American  Society  of  Testing  Materials," 

specification. 

Increased  Physical  Properties  of  our 
product  allow  use  of  less  Tonnage. 

Bars  bent  to  shape  for  BeamSy 
StirrupSy  Etc. 

Prompt  Shipment 


T  H  l  -:  CON  T  R  A  C  T  RECORD 
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Flooring  MalrriiiU 
Afintlrong  Cork  Company 

Pud  Economiieri 

Sttirirvaiii  Co.  of  Can.,  l.iil  .  It  V 

Forge* 

Canadian  Ulower  and  Forge  Co. 
Sheldont  Limited 

Caa  Bnginea 

Cioold,  Sliapley  S:  Miilr  Co 
l.ijter  iSi  Company,  K.  A. 

Gasoline  Engines 

l»o%ing  !lyJraulii;  &  Engineering 

Company 
C.oold.  Shapley  &  Muir  Co. 
London  Concrete  Macliinery  Co. 
Ontario  Wind  Engine  &  Pump 
(."ompany 

Glass 

Luxfer  Prism  Company 
Toronto  Plate  Glass  Imp'tg  Co 

Governors 

Hoving  Hydraulic  &  Engineering 
Company 

Gravity  Carriers 

Canadian   Matlicwi   G'avity  Cai- 
lier  Co. 

Hammer  Drills 

Canadian  Ingersoll  Rand  Co. 

Healing  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Heat  Insulating  Materials 

Armstrong  Cork  Company 


Hit;h  Pressure  Pipe  Lines 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Hoists,  Electric 

Xorthern  Crane  Works 

Hoisting  Apparatus 
Ileatty  &  Sons,  M. 
Canadian  I  ngersoll  Rand  Co. 
Ciillis  it  Geoghegan 
Goold,  Sliapley  &  Muir  Co. 
London  Concrete  Macliinery  Co. 
Marsh  &  Hentliorn 
Mussens  Limited 
Northern  Crane  Works 
Wttllaiifcr  I?ros. 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 
Marsh  &  Hentliorn,  Limited 

Hose 

Can.  Consolidated  Rubber  Co. 
Punlop  Tire  &  Rubber  Co. 

Hydrants 

Canada  Iron  Foundries 
GartshoreThompson    Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 

Industrial  Cars 

MacKiiinoTi  Holmes  &  Co. 

Inspection  Engineers 

Canadian  Inspection  and  Testing 
Laboratories 

Insulating  Compounds 

Spielmann  Agencies  Regd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Company,  F.  H. 


Interior  Finish  and  Doors 
Canadian  Office  &  School  Fur- 
niture Company 

Insulating  Bricks 
Armstrong  Cork  Company 

Jib  Cranes  (all  kinds) 

Northern  Crane  Works 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lockers  (Clothes) 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works  Co. 

Lubricators 

Lyman  Tube  &  Supply  Co. 

Machinery  Insulation 

Armstrong  Cork  Company 

Metal  Lath 
Noble,  C.  W. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Company 


Oil  Tanks 

Boving  Hydraulic  &  Engineering 
Company 

MacKiiinon-IIolnics  &  Co. 

Ornamental  Iron 

Dennis  Wire  &  Iron  Works  Co. 

Ornamental  Moulds 

Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 


Paints  and  Varnishes 

Carter  White  Lead  Company 
Dominion  Paint  Works 
Hopkins  &  Company,  F.  H. 
Spielmann  Agencies  Regd. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Carey  Mfg.  Co.,  Philip 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  &  Wood) 

Boving  Hydraulic  &  Engineering 

Company 
Dominion  Concrete  Company 
Gartshore'  Thomson  Pipe  Co. 
National  Iron  Works 


Pipe  and  Boiler  Coverings 
Dominion  Paint  Works 


Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Paterson  Mfg.  Company 
Spielmann  Agencies  (Regd.) 

(Continued  on  page  10) 


BYERS  AUTO-CRANES 

on  excavating  work.    Why  not  also  on  yours  ? 

Car  Unloading  or  Loading  Sand  or  Gravel  Pit  Excavating 

Material  Rehandling  Back  Filling 

Pile-Driving  and  all  classes  of  Derrick  Work. 


Auto-Crane  is  Self-Propelling, 
Two- Way  Traction— One 
Man  Control. 

fVrite  for  Bulletin  1007. 


F.  H.  Hopkins  Co. 

MONTREAL  TORONTO 

Canadian  Distributors 


STEAM— GASOLINE-ELECTRIC  POWER. 
We  are  also  manufacturers  of  Hoisting  Engines,  Derricks,  etc. 

THE  JOHN  F.  BYERS  MACHINE  COMPANY 


390  Sycamore  St. 


RAVENNA,  OHIO,  U.S.A. 


Tune  27.  1917 
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LIST  OF  PRODUCTS 


"Hamilton"  Pig  Iron 
Open  Hearth  Steel  Billets 
Steel  and  Iron  Bars 

Forgings 
Railway  Fastenings 
Pole  Line  Hardware 
Bolts,  Nuts  and  Washers 
Wrought  Pipe 
Screws,  Wire 

and 

Wire  Products 
of  every  description 


THfe 

STEEL  COMPANY 

OF  CANADA 


LIMITED 

HAMILTON  MONTREAL 


10 
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CLASSIFIED   INDEX  TO   ADVERTISEMENTS— Continued 


Ro.id  Maclmierv 


Steel 

Burlington    Steel  Company 
Dominion  Iron  &  Wrecking  Co, 
Hopkins  &  Company,  F.  H. 
Steel  Company  of  Can.,  Ltd. 


Valves 

Canada  Iron  Foundries 
Gartshore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
McAvity  &  Sons,  T. 
Dunlop  Tire  &  Rubber  Co. 


Pencils  (Lead) 

Ameiican  Lead  Tencil  Company 

Perloratcd  MelaU 

Canada  Wire  S;  lion  Goodj  Co. 

Pile  Driving  Machinery 
Bratijr  &  Sons.  M. 
Canadian  IngersoU  Rand  Co, 
Hopkins  &  Company.  F.  H. 
Marsh  &  Hentliorn.  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh    Valve.    Foundry  & 
Construction  Company 

Pipe  Covering  (Cold  and  Steam) 
Armstrong  Cork  Company 

Plumbing  Supplies 

Mueller  Mfg.  Company,  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can..  Ltd..  B.  F. 


Plaster 

Britnell  &  Company 

Plug  Drillen 

Canadian  IngersoU  Rand  Co. 

Pneumatic  Machinery 

Canadian  IngersoU  Rand  Co. 


Power  Engines 

Boving  Hydraulic  &  Engineering 

Company 
Inglis  Company.  John 


Pumps  and  Pumping  Machinery 
American  Well  Works 
Beatty  &  Sons.  M. 
Boving  Hydraulic  &  Engineering 

Company 
Canadian  Blower  and  Forge  Co. 
C°anadian  IngersoU  Rand  Co. 
Cook,  A.  D. 
Darling  Bros. 

Hopkins  &  Company,  F.  H. 
Inelis  Company,  John 
McDougall  Caledonian  Iron  Wks. 
Ontario   Wind   Engine    &  Pump 

Company 
Waterous  Engine  Works  Co. 
Wettlaufer  Bros. 

Quarry  Machinery 

Canadian    IngersoURand  Co. 
Hopkins  &  Company,  F.  H. 

Railway  Supplies 

Can.  Chicago  Bridge  &  Iron  Co. 

■>jn  I'on  &  Wrecking  Co. 
■-.ore,  John  J. 
:  --  -rins   &   Company,   F.  H. 

Reinforcements,  Concrete  &  Steel 
Burlington  Steel  Company 
ra^ada  Wire  &  Iron  Goods  Co. 
People  Limited 
Co.  of  Canada,  Limited 
■'•A  Concrete  Steel  Co. 

Refrigeration  Machinery 
Boring  Hydraulic  &  Engineering 
Company 

Road  Asphalt 
Asphalt  &  Supply  Company 


Hopkins  &  Company,  F.  IL 
W.Hiioiis   Engine  Works  Co. 


Rolling  Steel  Doors 

Ornisby  Company,  A.  I!. 


Roofing  Material 

Brant  ford  Roofing  Company 
Carey  Company,  Philip 
Noble,  Clarence  W. 
Paterson  Mfg.  Company 
Pedlar  People  Limited 


Rubber  Goods 

Can.   Consolidated  Rubber  Co. 
Dunlop  Tire  &  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Scrap  Iron 

Dominion   Iron  &  Wrecking  Co. 


Screens 

Canada  Wire  &  Iron  Goods  Co. 


Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Foundries 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Hamilton  &  Toronto  Sewer  Pipe 

Company 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
National   Iron  Works 
Ontario  Sewer  Pipe  Company 
Standard  Clay  Products  Ltd. 


Shovels  (Steam) 

Beatty  &  Sons,  M. 
Hopkins  &  Company,  F.  H. 


Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Pedlar  People  Limited 

Smoke  Stacks 

Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 

Sprinkler  Tanks  (Steel) 

Can.  Chicago  Bridge  &  Iron  Co. 

Stair  BuUders 

Canada  Wire  &  Iron  Goods  Co 
McGregor  &  Mclntyre 


Steam  Appliances 

Darling  Bros. 


Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
McAvity  &  Sons,  T. 
Sheldons  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Steel  Bars 

Burlington  Steel  Company 
Hopkins  &  Company,  F.  H. 
Steel  Company  of  Canada,  Ltd. 


Steel  Pipe 

Can.  Chicago  Bridge  &  Iron  Wks. 


Steel  Plate  Construction 

.Mac  Kinnon- 11  olnius  (^o. 
Waterous  Engine  Works  Co. 

Steel  Sash 

Ormsby  Company,  A.  B. 

Stone 

Britnell  &  Company 
Hagersville  Contracting  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 


Structural  Iron  and  Steel 
Burlington  Steel  Company 
Can.  Chicago  Bridge  &  Iron  Co. 
DesMoines  Bridge  &  Iron  Co. 
MacKinnon-TTolnies  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown  Structural  Steel  & 
Iron  Works 

Surveyors'  Instruments 
Heller  &  Brightly 

Swinging  Gears 

Dake  Engine  Company 


Tanks  and  Steel  Pipes 

Can.  Chicago  Bridge  &  Iron  Co. 
Gould,  Shapley  &  Muir  Co. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon-lIolincs  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Waterous  Engine  works  Co. 


Telescopic  Hoists 

Black  Building  Supply  Company 
Gillis  &  Geoghegan 

Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 


Tile  Moulds 

London  Concrete  Machinery  Co. 
Wettlaufer  Bros. 


Towers 

Can.  Cliicago  Bridge  &  Iron  Co. 
Goold,  Shapley  &  Muir  Co. 


Tractors 

leister  &  Company,  R.  A. 


Turnbuckles 

Canadian   Billings  &  Spencer 
Limited 


Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  C^n.,  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Tiffin  Wagon  Company. 

Water  Level  Apparatus 

Gent  &  Company 

Waterproofing 

Paterson  Mfg.  Company 

Water  Softeners  and  Filters 

Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machines 
Mueller  Mfg.  Company,  H. 

Water  Turbines 

Boving  Hydraulic  &  Engineering 

Company 
McDougall  Caledonian  Iron  Wks. 

Welding  Apparatus 

Prest-O-Lite  Company,  Inc. 

Welding  and  Cutting  Plants 
Prest-O-Lite    Company,  Inc. 

Well  Drilling  Plants 
Anierican  Well  Works 
Ontario  Wind  Engine  &  Pump 
Company 

Wheelbarrows 

Meaford    Wheelbarrow  Co. 

White  Lead 

Carter  White  Lead  Company 

Wires  and  Cables 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 


Wire  Rope 

Dominion  Wire  Rope  Co.,  Ltd. 

Wood  Pipe 

Canadian  Pipe  Company 
Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 

Company 

Wood  Tanks 

Pacific  Coast  Pipe  Company 
Vancouver  Wood  Pipe  &  Tank 
Company 
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents  .'—Rogers  Supply  Co.,  Limited,  38  King  Street  West 


Town  and  City  Sewers 

ALL  SIZES  OF  PIPES  and  CONNECTIONS  from  4  inch  to  30  incli  always  IN  STOCK 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of  sewer  material.  Pipe 
of  our  manufacture  have  been  used  in  practically  every  city  in  Canada.  Highly  glazed  and  per- 
fectly vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some  attractive  prices.  We 
also  make  all  classes  of  fire  clay  goods. 
Prompt  shipment  on  all  orders. 

Ground  Fire  Clay,  in  Bulk  or  Bagged. 
"Ameo"  Segment  Sewers— From  30'  to  108"  diameter 

Send  for  Illustrated  Book  on  "Building  Segment  Sewers" 

Standard  Clay  Products  Limited 

THREE  SEWER  I'iPE  FACTORIES  :  St.  Jolius,  P.  Q.,  and  New  Glasgow,  N.  S. 

.ALSO    ITRK   C  I. AY    l  ACTORN    AT  ST.    JOHNS,    P.  O. 


12 


r  1 1  !•   C  O  N  T  R  A  C  T  RECORD 


)une  27,  191? 


SHARP 
WASHED 


SAND 

In  Bins — Princess  St.  Dock 
Quality  Guaranteed 

Ir.-c""."^  CRUSHED  STONE 

G.T.R.  and  C.P.R. 

CEMENT 

t  Pape  Avenue  and  G.T.R. 

Yards  Lansdowne  Ave.  and  Dundas  St. 

I  Lawton  Ave  and  G.T.R. 

I  Berkeley  St  and  Esplanade 

Rogers  Supply  Co.,  Limited 

28  King  St.  West,  TORONTO 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Liningfs 
Wall  Copinff 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 


The  Dominion  Sewer  Pipe  Co, 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


SPOT  GROUNDS 

on  your  next  job  will  save  you 

50% 

on  cost  of  grounding  for 

Interior  Trim 


Economy 


Durability 


TRUSSED  CONCRETE  STEEL  CO. 

OF   CANADA,  LIMITED 

WALKERVILLE,  ONTARIO 

Branch  Offices  at 

Montreal      -      Toronto      -  Winnipeg 


Live  Agents  wanted  in  every  town  in  the  country. 


Dealers  in 

Scrap  Iron,  Steel 
and  Metals 

Railway  Equipment,  Rails 
and  Machinery 

Dismantlers  of  Bridges,  Plants, 
Steamers,  Mills 

Dominion  Iron  &  Wrecking 

Company,  Limited 


General  Offices : 


Transportation  BIdg.,  MONTREAL 


Quebec 


St.  John  N.B. 
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WHAT  IT  CONTAINS 

Chapter  1 — Historical  Notes  . 
Chapter  2 — Manufacture  of  Glue 
Chapter  3 — Testing  and  Grading 
Chapter  4 — Methods  in  the  Glue  Room 
Chapter  5 — Glue  Room  Equipment 
Chapter       Selection  of  Glue 


Contract  Record 

and  Engineering  Review 

347  Adelaide  St.  West,  Toronto 


Construct  Your 


SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE       -  ONTARIO 

'^Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price.  " 


N.  B.  The  adjolninsr  illustration  shows  a  line  of  42-ln.  pipe 
in  a  trench  ready  for  filllnc. 


pillllllllllllllllllllllllllllllllllllllllllllllllllllllllll^ 

I  Bar  Cutter  I 


CUTS  ROUND, 
TWISTED  AND 
JOHNSON  BARS 
up  to  for  Re- 

inforced Concrete 
Work. 

Built  of  two  heavy 

"Armor     Plate"  , steel 

plates,  securely  bolted 
and  riveted. 

Equal  to  cast  iron 
machine  twice  its 
weight. 

Find  out  more  about 
our  punches,  shears, 
forges,  and  drills  — 
write  for  catalog  P/S- 
12. 


I  Canadian  Blower  &  Forge  Co.,  Ltd. 

I  KITCHENER,  ONT. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


To  Secure 
ECONOMY  and  DURABILITY 
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National  Iron  Works 

LIMITED 

Head  Office,  Works  and  Docks -TORONTO 

CAST  IRON  PIPE 

Every  Size  for  Water,  Gas,  Culvert  or  Sewer, 
Carried  in  Stock  at 

MONTREAL  -  TORONTO  -   PORT  ARTHUR 

LAKE  OR  RAIL  SHIPMENTS 


Concrete  Bonding 
Locker*  for  Clothes 
Iron  Stairway* 

Enquiries  tollclted. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


CONCRETE  MIXERS 

Four  Sizes.  From  50  yds.  to  200  yds.  capacity  per  day. 
Our  large  size  has  traction  drive. 

We  also  make  Towers  and  Tanks  for  Sprinkler  and 
other  purposes. 

Gas,  Gasoline  and  Oil  Engines,  Stationary  Mounted 
and  Traction. 

The  most  complete  line  on  the  market.  Hoists,  Com- 
bination pumping  and  water  supply  outfits  of  every 
description.    Steel  flag  poles,  etc. 


Send  for 
Catalogue 
if 

interested 


Our  50  Yard  Mixer 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


BY  TEST 
THE  BEST 


Keep  in  Step  with 
Sanitation 

Specify  and  use  only  tlie  proxen  article.  A  conveyor  that 
will  not  leak,  that  is  proof  aj^ainst  alkali  soil,  sewer  gas,  electro- 
lysis, and  every  known  ground  element.  Build  for  permanency. 
Use  (jnly 

Vitrified  Salt  Glazed  Sewer  Pipe 

If  you  have  not  had  experience  or  if  you  are  inclined  to  ex- 
periment, just  wait  a  minute  and  think  of  what  most  other 
experienced  engineers  have  to  say.  Xou  can  easily  get  their 
opinion,  and,  when  you  do,  there  will  <.)nly  be  one  kind  of  material 
used.  And  when  your  sewer  is  finished  you  have  our  assurance 
that  it  will  never  have  to  be  replaced,  and  that  your  worries  will 
be  over  forever. 

Isn't  it  worth  while  to  use  the  best? 


The  Hamilton  &  Toronto  Sewer  Pipe  Co.,  Ltd, 

HAMILTON  and  TORONTO 
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A  Reputation  for  Solid  Wear 

On  roads  all  over  the  country  are  Pedlar  Culverts  that  for  10,  20  or  30  years  have  been  giving- 
the  utmost  in  good  serx'ice — a  service  that  has  won  for  Pedlar's  Culverts  a  substantial  reputa- 
tion for  solid  wear.    In  most  cases  they  are  in  as  good  condition  to-day  as  the  day  they  were  - 
installed. 

PERFECT 


are  made  with  tlie  sole  end  in  view  of  withstanding  successfully  the 
utmost  of  hard  usage  and  wear. 

Made  of  heavy  gauge,  deeply  corrugated  and  galvanized  anti-corrosive 
^^rt3NtfA^l>  they  are  entirely  unaffected  by  frost  or  climatic  condi- 
tions.    Cannot  rust,  rot,  pit  or  corrode. 

Supplied  in  all  sizes  from  8  to  84  inches  in  diameter  and  in  lengths  up 
to  40  feet.  Shipped  assembled  to  any  station  in  Ontario. 
Why  let  your  community  run  the  risk  of  continual  .repair  bills  and  re- 
placements when  Pedlar  Culverts  assure  you  of  greatest  wear  and  satis- 
faction? You  will  find  the  Culvert  Reference  Book  No.  4  C.  R.  very  in- 
teresting. It  contains  many  drainage  tables  and  full  details  as  to  flow 
of  water.    The  hook  is  free.    Write  for  it! 

THE  PEDLAR  PEOPLE  LIMITED 

ESTABLISHED  1861 

Executive  Offices  and  Factories :  OSHAWA,  ONT. 

Branches:       MONTREAL      OTTAWA      TORONTO      LONDON      WINNIPEG  VANCOUVER 

(1456) 


Blair  Concrete  Pipe 


We  use  only  the  finest 
grade  materials  in  all  our 
work.  Clean,  sharp  sand 
and  high-grade  cement. 
Gravel  sorted  and  crushed 
in  our  own  plant.  After 
thorough  mixing',  the  con- 
crete is  power  tamped,  to 
ensure  great  density.  Pipe 
is  then  allowed  to  set  for 
72  hours  in  vaporizing 
chambers,  with  automatic 
sprinklers,  giving  the  pipe 
great  hardness.  VVe  make 
large  sizes  of  pipe  in  our 
portable  plant  at  the  place 
where  they  will  be  used. 
We  also  have  a  special 
feature  in  our  continuous 
reinforced  concrete  pipe. 

Write  to-day  for  further 
details  and  prices. 


Blair  Company,  Limited 


WOODSTOCK 


ONTARIO 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


AtilMlU   V  l  IUl  Ill     I  Kill   t  DIlll'.lIlN  . 

American  Lc:ul  I'cncil  Company 

Anu-ricaii  Well  Works    jO 

An^lins   Limited    (>0 

ArmstrofiR  Cork  Company   ">j 

Asbestos  Manufacturing  Company  . 

Asphalt  and  Supply  Company   5 

Ault  &  Wit»>ri;  Ldmi>any    <il 


Barber,  Frank   

Barber  Asphalt  Paving  Company 

Beatty  &  Sons.  Ltd.,  M  

Bishopric  Wall  Board  Company 
Black  Building  Supply  Comi)any 

Blair  Company,  15  

Boving  Hydraulic  and  Engineering 

t'ompany   

Brantford  Koofmg  Company   

Britncll  Company,  Limited   

Burlington  Steel  Company   

Byers  Machine  Company,  John  F.  . 


Canada  Cement  Company   3 

Canada  Crushed  Stone  Corporation.  U 

Canada  Ingot  Iron  Company    j 

Canada  Iron  Foundries,  Ltd.  ........  54 

Canada  Wire  and  Iron  Goods  Co.  .  14 

Canadian  Billings  &  Spencer   :iO 

Canadian  Blower  and  F'orge  Co   13 

Canadian  Chicago  Bridge  and  Iron 

Company   53 

Canadian  Consolidated  Rubber  Co..  3 

Canadian  Des  Moines  Steel  Co.  ...  53 

Canadian  Ingersoll-Rand  Company..  G3 
Canadian    Inspection    and  Testing 

Laboratories    00 

Canadian  Mathews  Gravity  Carrier 

Company  

Canadian  Office  School  Furniture  Co. 

Canadian  Pipe  Company,  Ltd   52 

Canadian  Surety  Company    46 

Carey  Company,  Philip    19 

Carter  White  Lead  

Cement  Gun  Company  

Chipman  &  Power   GO 

Conduits  Company,  Limited   53 

Cook,  A.  D   59 

Crushed  Stone,  Limited    52 

Dake  Engine  Company    54 

Darling  Brothers    Go 

Dennis  Wire  and  Iron  Company  ....  50 
DesMoines  Bridge  and  Iron  Works 

Dillons  Limited    54 

Dominion  Concrete  Company    13 


I  )i iiuiiii< 111    I'.iiL^iiK'i'riii.L;   anil  liisprc- 

tioii  Company    GO 

Doiiiiiiion  Iron  and  Steel  Company.  57 
Dominion  Iron  and  Wrecking  Co.  ..  12 

Dominion  Paint  Works   

Dominion  Sewer  Pipe  Company  ....  12 
Dominion  Wire  Rope  Company  ...  G4 
I)unl<ip  'I'iiT  and  Rulibcr  Company. 

l-'xcavating  and  Scrocnin.ii  Machinery 
Company   

I'ostcr,  W.  L   48 

I'oundalion  Company    18 

Gartshorc,  Jnlm  J   53 

Gartshorc-Thompson  Pipe  and  I^'oun- 

dry  Company    47 

Gent  Company   

Gillis  &  Geoghegan    57 

Goold,  Shapley  &  Muir  Company  ...  14 
Gray  Construction  Co.,  John  V  

Haddin  &  Miles    60 

Flamilton  &  Toronto  Sewer  Pipe  Co.  14 

Hopkins  &  Co.,  F.  H   64 

Hunt  &  Co.,  Robert  W   GO 

Ideal  Concrete  Machinery  Company 
Inglis  Company,  John    45 

Jenckes  Machine  Company   55 

Kerr  Engine  Company,  Ltd   02 

Lea,  R.  S.  &  W.  S   60 

Lister,  R.  A  

London  Concrete  Machinery  Co.  ...  4 
London  &  Lancashire  Life  Ins.  Co..  60 
Lyman  Tube  and  Supply  Company 

MacKinnon  Holmes  &  Co  

Manitoba  Bridge  Works  Company  .. 
Maritime  Bridge  Works  Company  .  (il 

Marsh  &  Henthorn,  Ltd   47 

McAvity  &  Sons,  T  

McDougall  Caledonian  Iron  Works 

Company    .5S 

McGregor  &  Mclntyre  . .  GL 

MacLean  Daily  Reports   

Meaford  Wheelbarrow  Company  .  .  . 

Miller  &  Co.,  George  M   60 

Milton  Hersey  Company    GO 

Montgomery    F'aultlcss    Hose  Keel 

Company   


Morrison  &  Co.,  T.  A   GO 

Mueller  Manuactiiring  Company,  H. 
Mussens  Limited    5 

National  Iron  Works    14 

Neptune  Meter  Company   52 

Noble,  Clarence  W.  '   50 

Northern  Crane  Works    59 

Nova  Scotia  Steel  and  Coal  Company 

Office  Specialty  Company    51 

Ormsby  Company,  A.  B  

Ontario  Sewer  Pipe  Company   

Ontario  Wind  Engine  and  Pump  Co.  52 

Pacific  Coast  Pipe  Company   1 

Paterson  Manufacturing  Company  .  .  49 

Pedlar  People   15 

Pittsburgh-DesMoines  Steel  Co   53 

Pontifex,  Bryan    GO 

Power  &  Son  

Prest-O-Lite  Company   

Quinlan  &  Robertson    59 

Reid  &  Brown  Structural  Steel  and 

Iron  Works   60 

Rogers  &  Co.,  F  

T^ogers  Supply  Company  ,.  12 

Sheldons  Limited  ;   54 

Spielmann  Agencies  Regd  

Standard  Clay  Products,  Ltd   11 

Standard  Underground  Cable  Com- 
pany of  Canada   Gl 

Steel  Company  of  Canada,  Ltd   9 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F. 
Sun  Brick  Company  

Thompson  Brothers   60 

Tiffin  Wagon  Company  

Toch  Brothers   51 

Toronto  Plate  Glass  Importing  Co. 
Trades  and  Labor  Branch  Depart- 
ment of  Public  Works    61 

Trussed  Concrete  Steel  Company  ...  12 
Turnbull  Elevator  Compan\-   

Vancouver  Wood  Pipe  and  Tank  Co.  52 

Waterous  Engine  Works  Co   20 

Wells  &  Gray,  Limited    17 

Wettlaufer  Brothers    47 

Wynne-Roberts,  R.  0   60 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 


■  Paper  Shell  Factory,  Peters  Cartridge  Co.,  Kings  Mills,  Ohio  g 

I  Our  Record  with  Peters  Cartridge  Co.  j 


Nov.  1915.  Paper  Shell  Factory  $195,000.00 

Jan.  1916.  Annealing  Bldg.    10,000.00 

Mar,  1916.  Power  Plant   150,000.00 

June  1916.  Imhoff  Tank   5,000.00 

Mar.  1917.  Packing  Case  Bldg   175,000.00 

Mar.  1917.  Shot  Tower   100,000.00 


I  Total  value  of  Contracts  $635,000.00  I 

I  ' 

I  We  always  try  to  carry  on  each  contract  in  such  a  manner  | 

I  as  will  ensure  us  the  next  contract  which  the  owner  may  | 

I  have  to  let.  I 


WELLS  AND  GRAY,  Limited 

ENGINEERS  AND  CONTRACTORS 

Branch  Office  :  Head  Office  : 

Bank  of  Commerce  Bldg.  247  Coafederation  Life  Bldg. 

"Windsor,  Ont.  Toronto,  Ont. 
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Mueller  Tapping  Machine 


NOW 


Before  the  opening  of  spring  activities,  examine  your  Tapping 
Machine. 


BE  SURE 


you  have  sufficient  Comb.  Drills,  Reamers  and  Taps,  Screw 
Plugs,  Gaskets,  Saddles,  etc.,  to  cover  your  season's  require- 
ments ;  that  all  parts  are  in  good  w^orking  order.  . 

Our  stock  of  Tools  and  Parts  is  kept  assorted 
as  well  as  conditions  permit  but  delay  in  plac- 
ing orders  may  cause  you  serious  inconvenience 


H.  Mueller  Mfg.  Co.,  Limited 

SARNIA  -  -  -  -  -  ONTARIO 


May  we  ask — Are  you  safeguarding  the  public  and  yoiu'  business  adequately? 
For  Safety's  Sake — Remember  the  old  Proverb,  "An  Ounce  of  Prevention" — 

Montgomery  Faultless  Hose  Reel 

For  safety's  sake  use  the  only  Perfect  and  Economical  Method  of 
Fire  Protection — The  Montgomery  Faultless 

"THE  WORKING  WONDER" 

It  i.-i  llie  i'u>\.  few  minutes  of  a  fire  that  decides  a  "  small  blaze"  or  a 
confla.2;ration.  With  the  Montgomery  Faultless  Hose  Reel  the  following 
advantages  are  obtained: 

Instantaneously  automatic  and  fool-proof. 

Xot  necessary  to  unreel  the  hose,  but  will 
lead  off  to  the  fire  in  any  direction. 

Xo  lost  pressure — by  gauge  test  we  get  the 
same  force  at  the  nozzle  as  at  the  hy- 
drant. 

Kinks  eliminated. 

Economically  unrivalled,  prtjlonging  the  life 
of  the  hose  five  times  by  actual  test. 

Capacity — Up  to  300  ft.  2^  in.  hose  (unlined 
linen  or  cotton  rubber  lined). 

Endorsed  by  the  Ontario  Government  and 
installed  in  their  principal  buildings,  in- 
eluding  the  Parliament  L5uildings,  To- 
ronto, and  specified  for  all  new  buildings. 

Installed  in  (Million  Dollar)  Ross  Memor- 
ial Wing,  Royal  Victoria  Hospital, 
Montreal. 

Write  for  full  particulars  and  prices. 

Montgomery  Faultless  Hose  Reel  Co., 


Cabinet  Type. 


Exposed  Swinging  Bracket. 
Pat.  Aug.  8,  1916. 


47  Gore  Vale  Ave. 
TORONTO 
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Self-Adjusting  to  Internal  Strains 

TITANIC  forces  are  at  work  within  the  unit  members  of  every  great  en- 
gineering structure  whenever  temperature  changes  in  the  atmosphere  are 
pronounced  enough  to  cause  expansion  or  contraction  in  the  structural 
materials,  steel,  concrete,  brick,  stone,  or  what  not. 

In  bridge  and  viaduct  work  these  forces  must  be  reckoned  with  or  they  would 
speedily  wreck  the  structures.  Hence  this  Warren,  Ohio,  viaduct,  built  by  the 
Hackedorn  Contracting  Co.  of  Indianapolis,  and  other  notable  structures  are  pro- 
tected by  means  of 

CARETS 


EXPANSION 

JOINT 

Wherever  there  is  an  expansion  joint  it  is  ELASTITE — the  ready  formed, 
uniform,  tempered  asphalt  joint.    ELASTITE  absorbs  the  pressure  of  expand- 
ing sections  and  automatically  swells  in  volume  again  to  seal  the 
cracks  hermetically  when  the  contracting  materials  cause  the  spaces 
between  units  to  become  wider. 

No  tar  or  pitch  to  pour  after  the  job  is  finished  but  slabs  of 
resilient  asphalt  compound  are  installed  with  the  forms  before 
the  concrete  is  poured.  In  chemical  composition  and  in  physical 
characteristics  ELASTITE  is  the  one  expansion  joint  that  meets  all 
engineering  requirements  at  a  price  that  represents  substantial  econ- 
omy in  construction. 

Write  for  samples,  prices,  and  engineering 
testimony  as  to  the  efficiency  of  ELASTITE 
as  proved  in  notable  installations. 

Address  Elastite  Dept. — 

THE  PHILIP  CAREY  COMPANY,  Toronto,  Ont. 

The  Wm.  Rutherford  &  Sons  Co.,  Limited,  Montreal,  Que. 
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Standard  Turnbuckles 

Made  in  Canada 
All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 


Limited 

Welland,  Ontario 


Waterous  Steam  Rollers 


An  ideal  investment  for  the  general 
contractor. 

It  can  j)e  used  in  every  operation  in 
road  liuilding — from  driving  the  rock 
crusher,  hauling  road  material,  pick- 
ing and  plowing  up  the  old  road  bed 
to  the  last,  light,  finishing  roll, 

SPECIAL  FEATURES 
Double  cylinder,  double  crank  engine; 
locomotive  type  high  pressure  boiler; 
cut  steel  gears;  two  speeds,  forward 
and  back;  locomotive  link  valve  mo- 
tion; wear  proof  rolls;  rocking  grates; 
dumping  ashpan. 

In  strength,  capacity  and  construc- 
tion the  finest  Roller  manufactured  in 

Canada  to-day.  Used  in  every  city  of 
importance  in  the  Dominion.  Built 
in  10,  13  and  15  ton  sizes.  Fully  des- 
crilicd  in  Catalogue  No.  301. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII^^ 

WATEROUS,  Ltd. 

BRANTFORD,  CANADA 
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Construction  Accidents 

FIFTY  per  cent,  of  the  accidents  occiirrinj)-  on 
works  of  construction  are  preventable.  This  is 
a  significant  statement,  made  in  an  article  pub- 
lished in  the  last  isstie  of  the  Contract  Record. 
It  is  significant  becatise  it  gives  an  indication  of  just 
what  remains  to  be  done  in  the  matter  of  promoting 
safety  and  precautionary  measures.  An  accidt'nt  is  an 
expensive  proposition,  to  look  at  it  from  a  purely  nier- 
cenary  viewpoint.  The  prevention  of  accidents  is, 
therefore,  worth  while  from  a  dollar-and-cents  sland- 
])()int.  I'f  one-half  of  the  accidents  are  pre\-ental)lc, 
there  is  ])ossible  in  their  prevention  a  very  consider- 
a1)le  monetary  sa\ing-.  livery  accident  ])re\entcd  is 
added  profit,  and  it  is.  therefore,  to  the  best  interests 
of  employers  that  tliey  take  such  ])recautiouarv  ste])s 
as  will  secure  the  greatest  measure  of  safet}-. 

The  writer  of  the  article  referred  to  claims  that 
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l)ractically  no  safety  precatitions  have  been  enforced 
on  constrtiction  '  work.  This  is  in  direct  contrast 
to  other  lines  of  activity.  In  industrial  work  the  pre- 
vention of  mishaps  is  given  a  very  considerable  degree 
of  attention.  Tlie  railroads,  too,  ha\e  spent  and  are 
si)ending;  large  sums  annually  towards  educating-  their 
employees  and  the  public  at  large  into  the  ways  of 
avoiding'  accidents.  Hitherto,  however,  construction 
accident--  ]ia\e  not  been  accorded  the  attention  that 
their  niuiibcr  and  seriousness  claiin.  To  quote  from 
our  article,  several  reasons  explain  the  difificulty  met 
with  in  inducing  contractors  to  safeguard  construction 
work : 

"First,  the  keen  competition  in  'bidding  causes  con- 
. tractors  to  disregard  calculations  for  safety  in  order  to 
offer  the  lowest  bid.  Such  employers  object  to  the  ex- 
penditure of  any  money  for  safeguarding,  on  the 
ground  that  they  did  not  figure  on  it  in  tlieir  bids. 

"Second,  the  constant  changes  in  the  nature  of  the 
work  as  construction  i)rogresses  make  each  stage  so 
temporary  that  tlic  C( nitractor '  is  tempted  to  evade 
safety  prox  isious,  such  as  bracing  and  slioring  excava- 
tions and  prox  iding  rigid  scaffolds,  falsework,  etc.  He 
argues  that  it  does  not  pay  for  such  a  short  time. 

"Third,  the  speed  and  high  pressure  under  vvliicli 
most  construction  work  is  carried  on  cause  the  con- 
tractor to  a\  (>id  an_\  thing  which  seems  to  him  to  retard 
tlie  progress  of  the  work. 

"F'ourth,  the  workmen  themselves  are  often  averse 
to  bothering  with  safeguards.  In  their  impatience  to 
get  ahead  they  will  often  use  weak  material  because  it 
happens  to  'be  nearest  at  hand." 

*       *  * 

A  dollar-and-cents  consideration  of  the  value  of 
safety  measures  ought  to  show  Cfintractors  that  the 
installation  of  such  precautions  pa\'s  b\  preventing 
costly  accidents.  The  pressure  of  ci mipclition  does 
not  reasonably  release  them  from  using  safety  means. 
The  two  illustrations  quoted  by  Mr.  Rosenthal  suffice 
to  show  this.  On  a  $350,000  jol)  the  total  cost  of  safe- 
guarding workingmen  was  slightly  o\er  $1,000.  This 
expenditure,  comparativel}-  small,  prevented  the  acci- 
dents of  fatal  or  permanently  injurious  consequences. 
Had  such  an  accident  occurred  the  loss  to  the  contrac- 
tor by  way  of  compensation  would  have  amounted  to 
$3,000  to  $5,000  per  accident.  Prevention  surelv  paid. 
Another  $250,000  project  required  a  $12,000  expendi- 
ture for  the  prevention  of  accidents.  With  3,500  men. 
nothing  more  than  slight  injuries  resulted.  The  spend- 
ing of  $12,000  was  not  wasted.  The  risk  was  too  great 
not  to  have  some  insurance. 

We  believe  all  classes  of  construction  work,  espe- 
cially buildings  or  bridges,  generally  involve  conditions 
that,  under  careless  or  incompetent  management,  may 
lead  to  danger  and  disaster.  On  the  other  hand,  how- 
ever, such  work  can  1)e  planned  and  arranged  so  Ihor- 
otighly  and  accurately  that  it  can  be  safely  conducted 
when  handled  with  proper  care  and  with  suitable 
ecpiipment.  Most  accidents  are  almost  always  directly 
attributable  to  incompetence,  recklessness,  or  disobedi- 
ence in  the  case  of  employees.  Careful  direction  of  the 
work  would  largely  ])revent  these.  This  is  one  of  the 
lirsi  principles  of  safety  in  construction  work — con- 
stant, competent  su])er\ision.  'IMiis  must  be  combined 
with  fre(|uent  ins])ection  of  all  construction  ecpu])ment, 
such  as  derricks,  hoists,  scafiolds,  ropes,  etc. 

If  ('(piipment  is  ])roperly  designed  and  carcfulh-  in- 
spected much  will  be  done  toward  reducing  the  .^0  per 
cent,  ol  i)re\entail)le  accidents.     W  e  read  e\er\-  now 
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and  tlu'ii  itf  derrick  iailiircs  or  scalU'Kl  hnaUai^cs.  I'.x- 
ccpt  in  very  rare  instances,  such  mishaps  ami  llic  con- 
set|uent  hinnan  U>ss  are  iiiexcusalilc.  I'.lcrnal  \  ii^ilaiu  c 
in  such  cases  is  the  price  of  safety.  The  inajorily  ol 
uijtiries  on  hnildint^s  under  const ruclion  are  of  tliis 
nature — hreaka.ues  of  ajijiaratus  or  hick  oi  liiiardini^- 
openinijs.  Only  stringently  applied  laws  will  help  In 
overcome  the  accidents  due  to  the  latter.  Our  building; 
by-laws  are  fairly  comprehensive  as  to  this  point,  hut 
it' needs  strict  comi)liance  to  make  them  ei'fective. 

W  idely  adopted  compensation  legislation  is  doini;  a 
t;reat  deal  towards  compelling.;-  contractors  to  prevent 
acciflents.  The  propai;anda  of  safety  leagues  and  in- 
dustrial bodies  is  helping  in  no  less  degree.  Outside  of 
all  external  agencies,  however,  contractors  are  realizing 
that  it  j)ays.  They  are  looking  at  it  from  the  point  of 
view  of  i)n)tit  and  loss.  They  are  seeing  that  every  ac- 
cident prevented  is  an  item  on  the  prolit  side;  and  it  is 
this  aspect  of  the  matter  that  will  do  more  than  almost 
:\!n  tiling-  el<e  to  secure  immunity  from  accidents. 


Natural  Resources  Survey  Now  Under 
Governmertt  Auspices 

Till",  recent  api)( liniment  hy  Sir  (ieurge  Foster, 
Minister  of  Trade  and  Commerce,  of  the  llon- 
orarv  .Advisory  Council  for  Scientific  and  In- 
dustrial Research  has  jirnvided  an  ap])ropriate 
and  exceptionally  well  cc|ui])ped  governmental  agency 
tn  take  over  and  expand  the  Natural  Resources  Survey 
initiated  over  a  year  ago  by  Lord  Shaughnessy  and 
organized  by  .\rthur  D.  Little,  Ltd.,  of  Montreal,  as  its 
directors,  with  the  support  of  the  Canadian  Pacific 
Railway. 

The  survey  was  undertaken  by  the  railway  l)ecause 
no  other  agency  was  then  engaged  in  a  work  which 
was  imme(liately  recognized  as  an  essential  and  funda- 
mental requisite  for  the  larger  industrial  development 
lit  Canada.  It  was  at  the  same  time  obvious  that  the 
work  itself  was  one  which  might  with  better  reason 
and  to  greater  advantage  be  carried  forward  by  the 
government.  The  progress  of  the  survey  has  fully 
justified  Lord  Shaughnessy's  patriotic  purpose,  and 
has  already  demonstrated  its  usefulness  in  many  ways. 
Tht  obvious  relation  of  the  work  to  the  published  plans 
oi  the  Hont)rary  Advisory  Council  and  the  possibility 
of  co-ordinating  through  the  council  the  work  of  the 
survey  with  that  of  the  various  government  depart- 
ments led  Lord  Shaughnessy  to  approve  the  sugges- 
tion of  Arthur  D.  Little,  Ltd..  that  the  survev  be  trans- 
ferred to  the  official  authority  and  direction  of  the 
council  as  a  governmental  agency.  The  proposal  hav- 
ing been  accepted  by  Sir  George  E.  Foster  and  the 
council,  the  survey  will  hereafter  go  forward  under 
government  auspices,  and  the  immediate  direction  of 
the  Advisory  Research  Council. 

Arthur  D.  Little,  T^td.,  will  continue  its  intensive 
studies  of  specific  industrial  opportunities  in  Canada 
with  largely  increased  capital  and  broader  facilities  for 
the  establishment  and  direction  of  industrial  enter- 
prise. 


Messrs.  R.  S.  &  \V.  S.  Lea.  Montreal,  have  ])repared 
plans  for  a  mechanical  gravity  filter  plant  for  Pointe 
Claire.  P.Q.  The  capacity  of  the  plant  is  900,000  im- 
perial gallons  per  day,  with  a  3  h.  20  m.  coagulation 
period.  At  present  the  town  water,  taken  from  Lake 
St.  Louis,  is  treated  by  means  of  a  chlorinator.  The 
new  equipment  includes  a  low  lift  pump. 


Work  of  the  British  Engineering 
Standards  Committee 

Tub:  ^'orkshire  Post  of  May  15,  1917,  contained 
an  account  of  the  work  of  the  Engineering 
Standards  Committee  formed  in  1901  by  the  co- 
operation of  live  leading  engineering  institu- 
tions for  the  pim])ose  of  "framing  systematic  standards 
to  rei)lace  the  increasing  confusion  in  engineering 
manufactures  due  to  engineers  who  designed  the  work 
and  manufacturers  who  executed  it  being  without 
general  guidance  as  to  the  really  available  form  and 
composition  of  the  manufactured  articles  or  their  com- 
ponent parts."  The  original  committee,  consisting  of 
only  seven  memlDers,  has  now  grown  to  an  organiza- 
tion with  a  main  committee  of  twenty-two  members, 
with  sixty-four  sectional  committees  and  subcommit- 
tees, as  well  as  numerous  panels  dealing  with  standards 
relating  to  practically  the  whole  of  engineering  prac- 
tice. There  are  now  over  500  members  of  the  various 
committees.  All  are  in  important  positions,  and  they 
freely  give  their  time  and  experience,  often  at  great 
personal  inconvenience  and  expense.  The  first  publi- 
cation, the  '"Lists  of  British  Standard  Sections,"  was 
issued  in  1903,  and  further  specifications  to  the  number 
of  77  have  been  added  up  to  the  present  year,  while 
several  others  are  under  consideration.  Revisions  of 
publications  in  order  to  follow  advances  in  the  subjects 
dealt  with  have  been  undertaken  from  time  to  time. 

One  important  element  in  the  success  that  the  com- 
mittee has  achieved  lies  in  the  fact  that  the  utmost 
care  is  taken  at  the  outset  to  insure  that  all  those  who 
have,  or  could  possibly  have,  any  interest  in  the  pro- 
posed work  of  standardization,  through  their  leaders 
or  recognized  technical  society  or  trade  association, 
shall  be  adequately  represented.  In  this  way  all  par- 
ties have  a  consultative  voice  in  the  proposals,  and  the 
possibility  of  overlapping  and  subsequent  friction  is 
avoided.  "The  total  expenditure  of  the  committee  since 
its  formation  in  1901  to  March  31,  1916,  has  been  ap- 
proximately $248,192,  an  a\  erage  of  about  $16,546  per 
annum.  ...  Of  this  total  $97,330  has  been  pro- 
vided by  the  engineering  profession  in  the  form  of 
direct  contributions,  $50,5''7  by  the  Treasury  and  $8,760 
by  the  Indian  Government.  It  would  hardly  be  pos- 
sible to  find  any  other  department  of  concerted  action 
that  has  cost  so  little  while  saving  so  much." 


Discussing  Civic  Tenders 

The  Montreal  Builders'  Exchange  have  been  in 
communication  with  the  Canadian  Society  of  Civil 
Engineers  and  the  Province  of  Quebec  Association  of 
Architects  on  the  subjects  of  civic  tenders  being 
opened  in  the  presence  of  the  parties  tendering  and  of 
the  expediency  of  separating  the  heating  and  plumb- 
ing contracts  from  those  of  general  contracts.  The 
Builders'  Exchange  have  asked  for  the  co-operation  of 
the  other  bodies,  and  Messrs.  W.  J.  Francis,  A.  Sur- 
veyor and  M.  C.  Beullac  have  heen  appointed  by  the 
Canadian  Society  of  Civil  Engineers  to  look  into  the 
questions.  The  Association  of  Architects  will  also 
meet  representatives  of  the  Exchange  to  discuss  the 
matters. 


Degrees  in  ci\il  engineering  ha\e  been  conferred 
bv  the  Faculty  of  .\.])plied  Science  of  -Mc(ull  Univer- 
sity on  Walter  George  Hunt,  Pniry,  One.;  V'cnancc  Le- 
may,  Wyo.,  U.S.A.,  and  Emmett  I  lenry  Smith,  Ottawa. 
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Straight-Bar  Reinforcement  Without  Bends 
Used  on  12-Storey  Eaton  Building 

Four-Way  Flat  Slab  Construction  Makes  Use  of  Short  Rods  and  Separate 
Mats    Over    Column   Heads  —  Reinforcement    Arrangement  Described 


IN  a  number  of  reinforced  concrete  flat-slal)  l)nikl-- 
ings  being  erected  a  ratlier  new  type  of  Hoor  is 
being  employed,  distinguished  by  a  reinforcement 
of  short,  straight  bars,  without  bends.  To  provide 
for  the  negative  moments  at  column  heads,  separate 
mats  of  unbent  rods,  placed  near  the  top  of  the  slab, 
are  used,  instead  of  the  usual  bent  steel.  The  main 
slab  steel  is  thus  in  short  lengths  from  column  to  col- 
umn, obviating  the  need  of  long  bars.  One  of  the  flat 
slal)  ])uildings  in  which  the  straight-bar  system  of  rein- 
forcement is  being  used  is  the  factory  for  the  T.  Eaton 
Com])any,  on  Alice  Street,  Toronto,  of  which  a  descrip- 
tion of  the  construction  plant  appeared  in  the  Contract 
Record  of  June  13.  The  reinforcement  details  of  this 
building  are  outlined  in  this  article,  and  will  ^crve  to 
indicate  the  general  princii)les  adopted  in  -traigbt-bar 
work  and  the  advantages  applying  to  this  >\  -tcni. 

The  reinforcing  arrangement  herein  descriljed  ap- 
plies to  the  typical  floor,  which  is  a  /^'-in-  flat  slal). 
The  average  panel  measures  20  ft.  square.  The  columns 
arc  circular  and  provided  with  capitals  and  drop-heads 
5  in.  deep  and  8  ft.  scjuare.  The  columns  of  the  first 
eight  storeys  are  steel-cored  with  heavy  Bethlehem 
sha])es.  The  upper  four  storeys  have  reinforced  con- 
crete columns  witbonl  cores.  The  presence  of  the  cores 
does  not  impose  any  material  readjustment  of  the  slab 
reinforcement.  Slabs  which  are  designed  for  extra 
heaxy  loading  do  not  diiTer  in  the  essential  layout  of 
the  reinforcement  from  the  arrangement  outlined  be- 
low for  the  typical  floor.  The  only  departure  from  the 
standard  practice  in  this  case  is  in  regard  to  the  num- 
ber and  spacing  of  the  bars. 

Separate  Mat  at  Column  Heads 

The  general  bw  lay-out  consists  of  diagonal  and 
rectangular  bands  in  the  lower  part  of  the  slab  to  take 
the  main  slab  stresses.  These  bars  extend  from  column 
to  column  without  protruding  beyond  the  limits  of  one 
panel.  I'or  the  reinforcement  of  the  slab  against  the 
negatix'e  mcjuient  over  the  column  a  separate  mat  or 
cross  frame  of  bars  is  located  over  the  column  head 
near  the  top  of  the  slab.  This  mat  comprise^s  straight 
bars  in  two  directions,  and  has  no  connection  with  the 
bottonr  slab  steel.  The  top  mat  is  supported  on  small 
concrete  blocks,  which  provide  rigid  supports  for  main- 
taining the  mat  steel  in  proper  position  and  at  the  right 
level.  The  lower  steel  is  held  on  steel  chairs.  The 
])ars  in  both  the  bottom  and  top  of  the  slab  overlap 
sufficiently  on  each  side  at  the  line  of  inflection,  as 
established  by  uniform  loading,  to  provide  a  zone  for 
the  travel  of  the  line  of  inflection  which  is-  reinforced 
at  both  top  and  bottom  of  the  slab. 

This  general  scheme  thus  secures  four-way  rein- 
forcement for  the  main  ])ancl  and  two-way  reinforce- 
ment for  the  cohnnn  head.  All  bending  of  ])ars  is 
eliminated,  and  short  Ijars,  not  exceeding,  in  this  case, 
21  fl.  for  diagonal  bottom  baTs,  are  made  ])ossible.  Tlie 
placing  of  steel  is  greatly  simi)lifled,  and  the  concrete 
i)locks  and 'steel  chairs  ensure  the  correct  location  of 
l)oth  the  mat  and  main  panel  steel. 

The  diagrams  herewith  graphically  show  llic  la\- 


out  of  the  steel  for  both  exterior  and  interior  panels. 
In  the  Eaton  building  all  of  the  slab  steel  is  composed 
of  Vj-in.  square  twisted  rods.  For  the  interior  panels 
the  rectangular  bands  comprise  13  bars  13  ft.  long, 
spaced  at  'J  in.  centres.  Each  band  is  supported  on 
three  3/8-in.  square  twisted  rods  10  ft.  long,  held  by 
chairs  1  in.  from  the  form  work.  These  rods  are  at 
right  angles  to  the  band  rods.  A  1-in.  concrete  flre- 
prooling  is  thus  provided  1)elow  the  steel.  The  rods 
comprising  the  rectangular  band  are  staggered  so  that 
alternate  l)ars  extend  6  in.  (jver  the  column  capital. 
The  diagonal  bands  are  composed  of  nine  rods  21  ft. 
long,  spaced  at  10  in.  centres.  These  are  wired  to- 
gether and  supported  on  chairs.  The  rods  are  stag- 
gered in  the  same  way  as  those  of  the  rectangular  band, 
so  as  to  bring  alternate  rods  6  in.  l)ey(.ind  the  column 
capital. 

For  exterior  panels  the  rectangular  bands  have  15 
bars,  with  S'j-in.  spacing,  while  the  diagonal  bands 
ha\e  10  l)ar-,  with  a  ''-in.  spacing.  The  straight  wall 
bands  of  exterior  panels  consist  of  seven  bars,  15  ft.  9 
in.  long-,  spaced  8}4  in.  apart.  The  three  support  rods 
carrying  the  rectangular  bands  act  both  as  spacing  and 
support  bars  and  to  take  the  temperature  and  shrink- 
age stresses. 

Arrangement  of  Separate  Mat 

The  mats  which  take  the  negative  moment  at  the 
column  heads  have  bars  in  two  directions.  There  are 
twenty  rods,  13  ft.  long  each  way,  tied  together  at  6  in. 
spaces.  They  are  carried  at  the  ]:)roper  level  b\-  four 
su])])ort  rods  of  ^4  in.  round  steel  10  ft.  long,  which 
rest  on  concrete  blocks  4x4  in.  in  section.  These 
l>locks  are  4^^  in.  or  9/2  in.  deep,  according  as  they  are 
placed  in  the  main  slab  or  in  the  drop  head.  The  loca- 
tion of  the  mat  is  such  as  to  give  a  1  in.  of  concrete  on 
top  of  the  steel  for  lireproofing.  This  brings  the  top  of 
the  mat  Gyi  in.  above  the  bottom  of  the  slab  and  leaves 
about  5  in.  between  the  mat  and  bottom  steel. 

Around  the  exterior  columns,  which  are  square  and 
l)rovided  with  brackets  and  drop-heads,  a  half  mat  is 
eniplo3^ed.  The  longitudinal  rods  number  13,  and  are 
13  ft.  long.  The  transverse  rods,  20  in  number,  are  7  ft. 
long,  and  have  3  in.  right-angle  hooks  to  bond  into  the 
wall  lintels.  The  rods  are  spaced  at  6  in.  In  this  case 
two  support  rods  of  ^4  in.  round  steel  10  ft.  long  are 
used,  with  cement  block  supports. 

How  the  Steel  Is  Put  in  Place 

The  steel  is  laid  as  follows:  First,  the  rectangular 
bands  are  placed  by  laying  the  spacing  bars  in  their 
proper  position  on  the  slab  form-work  and  then  run- ' 
ning  the  band  bars,  with  their  proper  staggering  and 
spacing,  and  wiring  the  whole  together.  The  diagonal 
bars  are  then  projierly  staggered  and  spaced  and  wired 
together  into  a  rigid  mat.  The  steel  chairs  which 
sui)port  both  the  rectangular  and  diagonal  bands  at 
the  proper  distance  from  the  bottom  of  the  slab  are 
not  i)laced  till  their  pouring  is  about  to  proceed,  so  as 
to  prevent  injur)-  to  the  reinforcement  from  rough 
Usage. 

In  placing  the  nials  ihe  ducrete  suppurt  blocks  are 
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I'li-sl  placed  in  position  and  the  four  supi)ort  rods  set  ou 
tlieni.  The  l)ars  comprising  the  mat  are  then  placed  at 
their  rccjuircd  spacing'  and  are  wired  together  rigidly. 
W  here  columns  have  steel  cores,  as  is  the  case  in  the 
lirst  eight  stories,  the  four  centre  bars  of  the  mat  in 
(.acli  direction  are  bent  to  pass  around  the  core. 

Short  Rods  Make  Steel  Easy  to  Place 

A  number  of  advantages  of  the  system  which  has 
been  outlined  are  evident.  All  long  bars  are  elimin- 
ated. In  this  case,  for  20  ft.  square  panels,  the  longest 
bar  which  occurs,  a  diagonal  bottom  bar  is  only  21  ft. 
long.  Where  bars  do  not  exceed  this  length  they  are 
more  readily  obtained  from  stock  and  more  easily 
handled.  Owing  to  the  separate  mat  arrangement 
there  is  no  bending — an  item  that  helps  to  reduce  the 
cost  of  placing  steel  and  makes  it  simpler  to  set  in 
place.  If  desired,  and  it  is  advisable  to  do  so  on  large 
jobs,  the  bands  and  mats  can  be  assembled  on  the 
ground  and  hoisted  to  the  'building  in  units  and  placed 
by  unskilled  labor,  ready  for  pouring.  This  would  re- 
duce the  time  of  placing  steel  after  the  form-work  is 
completed.  .The  short  lengths  do  away  with  the  awk- 
wardness of  handling  long  'bars,  which  require  a  large 
numljer  of  men  to  handle  them,  and  possibly  disturb 
inserts,  pipe  sleeves,  etc.,  and  interfere  with  workmen. 
The  steel  can  be  handled  as  fast  as  the  carpenters  can 
])ut  up  forms,  since  each  panel  is  complete  in  itself. 
^Moreover,  the  ])ars  can  be  assembled  and  left  on  the 
decking  until  the  Hoor  is  ready  for  pouring.  Then 
the  chairs  and  blocks  can  be  set  with  the  assurance 
that  the  location  of  the  steel  is  correct.  This  prevents 
damage  'by  workmen. 

Column  Reinforcing 

The  reinforced  concrete  columns  of  the  Eaton 
l)uilding  are  reinforced  with  both  longit,udinal  and 
spiral  steel.  Nine  round  rods,  \y%  in.  diameter  and  17 
ft.  long,  form  the  longitudinal  reinforcing,  and  are  tied 
to  the  spirals,  which  have  a  2  in.  spacing.  The  spirals 
and  longitudinal  rods  are  built  up  and  erected  in  units 
and  tied  to  dowels  from  the  column  of  the  storey  be- 
low. In  the  cored  columns  there  are  four  longitudinal 
rods,  tied  with  34  in.  round  stock  at  12  in.  centres. 

The  ibeams  and  lintels  have  both  trussed  and 
straight  rods,  carried  in  stirrup  frames.  The  stirrup 
frames  have  four  5/16  in.  longitudinal  rods,  with  5/16 
in.  stirrups  hooked  for  support  on  the  form-work.  The 
frames  run  the  whole  length  of  the  beam  or  lintel, 
from  column  to  column.  The  main  rods  are  spaced 
and  supported  by  saddles,  fastened  to  the  stirrups. 
Both  the  trussed  and  straight  bars  overlap  5  ft.  beyond 
the  columns. 

The  reinforced  concrete  stairs  have  ten  J/2  in.  square 
twisted  rcjds  14  ft.  long,  spaced  at  6  in.  centres,  .tied 
with  3/8  in.  rods  at  18  in.  centres.  The  main  rods 
fasten  at  their  lower  ends  to  3  ft.  dowels,  extending 
from  the  floor  or  landing  slab.  In  the  upper  end  the 
rods  are  hooked,  being  provided  with  6  in.  180-degree 
hooks.  Where  the  stair  abuts  at  its  upper  end  into  the 
landing  a  5  ft.  dowel,  bent  at  the  centre  at  45  degrees, 
is  jjlaced. 

Steel  in  Foundation  Pedestals 

The  foundation  ])icrs  of  the  Eaton  building  are  4  ft. 
scjuare,  spreading  into  mattresses  16  ft.  square  and  4  ft. 
deep.  The  spread  mattresses  are  reinforced  with  four 
layers  or  mats  of  rods  running  in  four  directions.  The 
lower  two  mats  of  rods,  running  longitudinally  and 
transversely  respectively,  comprise  six  1  in.  rods  14 
ft.  long.    The  top  two  mats  running  diagonally  have 
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1)4  in-  rods,  the  four  rods  in  one  mat  being"  18  ft.  and 
the  eight  rods  of  the  other  mat  being  15  ft.  3  in.  long. 
The  method  of  constructing  the  foundation  mattress  is 
to  pour  about  9  in.  of  concrete,  set  one  mat,  pour  an- 
other 9  in.  of  concrete,  set  the  second  mat,  and  so  on. 

On  an  average  there  were  85  tons  of  reinforcing 
steel  to  each  floor,  this  including'  slab,  column,  stair. 


and  beam  and  lintel  reinforcing.  The  interior  mats 
weigh  502  pounds,  while  the  exterior  mats  weigh  316 
pounds. 

The  Eaton  ibuilding  is  bemg  constructed  by  the 
Raymond  Construction  Company,  and  the  reinforcing 
was  placed  under  the  direct  supervision  of  Mr.'  J. 
Home. 


Financial   Aspects   of   Road   Paving  Work 

Author  Considers  the  Essential  Elements  of  Cost  with  the  Object 
of  Finding  the  Most  Desirable  Surface  from  the  Standpoint  of  Economy 

 —         By  Chas.  A.  Mullen*   


TH  ERE  are  two  correlated  viewpoints  on  which 
our  road  and  street  paving  prol)lems  must  be 
studied.  First,  we  wish  a  ser\icea])le  and  de- 
sirable pavement,  maintained  for  our  use  not 
only  upon  a  few  of  our  roads  and  streets  some  of  the 
time,  but  upon  all  of  them  all  of  the  time.  .Second,  we 
must  secure  the  foregoing  desired  result's  at  a  cost  that 
is  well  within  our  means  of  the  present  and  our  pros- 
pects of  the  immediate  future.  The  first  of  these  view- 
I)oints  was  considered  in  the  last  issue  of  the  Contract 
Record.  Some  of  the  essential  hnancial  considerations 
will  be  reviewed  in  this  article. 

The  real  paving  question  is  how  we  can  originally 
construct  and  permanently  maintain  at  all  times  a  ser- 
viceable and  desiral)le  pavement  surface  at  a  cost  for 
originally  constructing  and  permanently  maintaining 
that  will  neither  spell  confiscation  to  the  small  abut- 
ting home-owner  in  his  special  assessment  taxes  nor 
bankruptcy  to  the  general  public  fund  in  bond  re- 
demptions at  interest  and  in  current  budget  taxation. 

The  desirable  features  in  a  pavement  from  the  view- 
point of  economy  are  that  it  be  originally  constructed 
at  a  minimum  cost ;  that  its  wearing  surface  be  per- 
manently maintained  in  a  serviceable,  sanitary,  and 
desirable  condition  at  a  minimum  cost;  and  that  it  be 
trafficked  at  a  minimum  cost  for  motive  power  and 
vehicular  upkeep. 

Under  the  heading  of  economy  must  also  be  con- 
sidered very  carefully  the  important  items  of  home  in- 
dustry and  the  possible  extent  of  municipal  control 
and  ownership  of  the  production  of  the  pavement. 
These  two  items,  although  they  do  not  seem  to  have 
received  great  consideration,  are  of  vital  imi)ortaiice  to 
those  who  must  pay  the  pavement  bills. 

The  Measure  of  Economy 

The  nearest  we  can  get  in  a  practical  way  to  the 
true  measure  of  paving  economy  is  by  carefully  esti- 
mating the  cost  of  original  construction  of  the  several 
kinds  of  pavement  surfaces  that  are  available  or  can 
be  made  available  at  a  given  locality,  plus  a  sum  of 
money  that,  when  wisely  invested,  will  provide  an  in- 
terest fund  sufficient  to  maintain  that  ty])e  of  pave- 
ment surface  by  repair  and  renewal,  so  that  it  may  be 
looked  upon  as  a  permanent  pavement  surface,  which 
matter  of  financial  paving  economy  must  then  be  con- 
sidered in  conjunction  with  the  general  suitability  and 
desirability  of  the  pavement  surface  for  the  purpose 

There  is  one  factc^r  that  is  not  included  in  the  above 
ecpiation,  but  is  scarcely  a  determining  factor  in  ni.iny 
cases.  That  is  the  matter  of  the  destruction  of  \aiuc 
incident  to  the  removal  of  the  pavement  surface,  or  a 

♦  Director  of  Pavinjr  Department,  the  Milton  Hersey  Co.,  Montreal. 
Extracts  from  recently  published  book  entltletl  "Pavine  Economy— Road 
and  Street." 


part  thereof,  for  the  purpose  of  getting  at  the  subsur- 
face structures  of  a  street,  for  street  alterations  and 
aibandonments,  or  for  any  other  purpose  other  than 
ordinary  wear. 

In  all  considerations  of  paving  economy  the  factor 
of  the  interest  on  the  money  invested  is  a  very  im- 
portant one  not  often  gi\-en  the  serious  consideration 
that  its  gra\'ity  demands.  The  municipal  dollar  is 
worth  to  its  possessor  about  4  cents,  or  4  per  cent,  per 
annum  ;  for  that  is  about  the  rate  of  interest  that  muni- 
cipal bonds  of  cities  in  good  credit  usually  carry  in 
normal  times.  It  does  not  matter  whether  it  is  a  dol- 
lar spent  or  a  dollar  saved,  if  it  is  a  municipal  dollar  it 
is  worth,  or  it  costs,  4  cents  a  year;  and  it  is  often 
worth  much  more  than  that  to  the  man  who  has  it  to 
pay  or  not  to  pay  into  the  city  treasury  as  the  result  of 
extravagance  or  economy  in  the  carrying  out  of  road 
and  street  paving  improvements. 

The  Cost  of  Construction 

In  a  consideration  of  the  cost  of  the  original  road  or 
street  surface  constructions  the  bituminous  sheet  layer 
surfaces  have  a  very  great  advantage  over  the  block 
surfaces.  But  before  we  can  get  very  far  into  this  sub- 
ject it  will  be  necessary  for  us  to  make  some  compari- 
sons, and  the  author  suggests  the  following: 


Stone-filled  sheet  asphalt  surface   $  ."5 

Standard  sheet  asphalt  and  binder  surface   1.00 

Vitrified  paving  brick  or  block  surface   1.50 

Creosoted  wood  paving  block  surface   2.25 

Improved  granite  paving  block  surface   2.50 


In  each  of  the  above  cases  the  estimated  price  in- 
cludes the  laying  in  place  of  the  entire  wearing  surface 
ui)on  the  concrete  foundation,  and  the  number  of 
inches  of  grading  made  necessary  by  the  particular  dis- 
I)lacement  of  the  surface  estimated,  but  the  cost  of 
such  grading  is  but  a  very  small  item  in  any  case  un- 
less there  is  rock  excavation.  The  concrete  founda- 
tions do  not  need  to  enter  into  our  ct)mparisons  al  all, 
they  heing  almost  always  the  same  in  all  cases. 

The  thicknesses  of  the  several  wearing  surl^ices 
considered  above  are  two  inches  for  stone-filled  sheet 
asphalt,  three  inches  for  standard  sheet  asphalt  and 
binder,  four  inches  for  vitrified  paving  brick  or  block, 
three  and  one-half  inches  for  the  creosoted  wood  block, 
.ind  live  inches  for  the  impro\-ed  granite  block  surface. 

When  figures  are  made  on  the  square  vard  unit 
ba  sis,  and  the  differences  appear  in  cents,  or  at  the 
most  a  dollar  and  some  cents  per  square  yard,  all  of  us 
do  not  appreciate  the  gravity  of  these  small  differ- 
ences, h'or  that  rea.son  it  will  help  to  a  better  under- 
standing of  the  subject  if  we  work  these  unit  figures 
into  some  interesting  totals. 

y\s  an  instance,  take  ;i  municipality  of  but  50,000 
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inhnhitants,  which  will  piH^hjiibly  h;i\c  alxml  50  miles 
»>f  streets,  averai^ing  20,(XK)  sc|uarc  yards  of  roadwax 
surface  per  mile,  or  a  tutal  oi  about  1,CX)0.(XX)  si|uarV 
yards  i»f  street  roadway  that  is,  or  ous^ht  to  he,  paved. 

The  table  that  follows  will  show  the  total  cost  of 
cither  orij;inally  surfaciu^  or  later  rcsurfaciuj^  liiis  en- 
tire-area with  a  luodcrn  paveuicut  surface  of  each  of 
the  several  tyi)es  under  consideration  as  suitable: 


Sl.tne-filled  sheet  asjihalt  surface   $  730,000 

Standard  sheet  asi>halt  and  binder  surf.ice  .  1,000,000 

\'itrified  [)avini;-  brick  or  l)lock  siu-face  ....  1,500,000 

iVeosoted  wood  pavint^-  bK>ck  surface   2,250,000 

ln>pn>ved  ^ijranite  pavinj;-  block  surface  ...  2,500,000 


It  is  at  once  seen  that  twt)  square  yards  of  sl(inc- 
hlled  sheet  asphalt  wearing-  surface  can  be  laid  at  tlie 
same  cost  as  one  square  yard  of  vitrified  paving  brick 
or  bK)ck  surface,  three  square  yarcU  ;n  t!ie  cost  of  one 
square  yard  <-)f  creo.soted  wood  paving  block  surface, 
aiul  three  and  one-third  square  yards  at  the  cost  of  one 
stpiare  yard  of  improved  granite  block  surface. 

After  a  consideration  of  the  above,  it  would  seem 
to  the  author  that  there  would  need  to  be  some  very 
strong  preponderance  of  physical  and  financial  reasons 
to  justify  the  laying  of  any  other  street  pavement  sur- 
face than  stone-filled  sheet  asphalt;  too  steep  a  grade 
being  the  most  common  and  important  justification. 

The  Improvement  Charge 

The  fi.xed  annual  interest  charge  per  square  yard 
on  the  original  investment  of  our  municipal  dollars  in 
the  construction  of  pavement  wearing  surfaces  is  a 
matter  of  considerable  importance,  so  let  us  see  what 
it  amounts  to  in  the  case  of  each  type  of  pavement 
surface  when  calculated  at  the  rate  of  4  i)er  cent. : 


Stone-filled  sheet  asphalt  surface   $  .03 

Standard  sheet  asphalt  and  binder  surface  04 

\'itrified  paving  brick  or  ])lock  surface  06 

Creosoted  wood  paving  block  surface  09 

Improved  granite  paving  block  surface  10 


To  appreciate  the  gravity  of  these  figures,  one  has 
but  to  multiply  the  given  num])er  of  cents  per  square 
yard  per  annum  of  the  interest  charge  on  the  cost  of 
the  original  construction  of  each  type  of  pavement  sur- 
face by  the  one  million  square  yards  of  street  roadway 
area  to  be  found  in  a  city  of  but  fifty  thousand  inhabi- 


tants, with  this  result: 

Stone-filled  sheet  asphalt  surface    $  30,000 

Standard  sheet  asphalt  and  binder  surface  .  .  40,000 

\'itrified  paving  brick  or  block  surface    60,000 

Creo.soted  wood  paving  block  surface   90,000 

Imprfjved  granite  paving-  block  surface   100,000 


The  above  statements  mean,  for  instance,  that  a 
city  must  be  able  to  maintain  jjermanently  by  repair 
and  renewal  a  square  yard  of  improved  granite  paving 
block  surface  for  at  least  7  cents  per  square  yard  less 
per  agnum  than  it  can  permanently  maintain  a  stone- 
filled  sheet  a.sphalt  surface  before  the  two  wearing  sur- 
faces will  be  equally  economical;  and  in  most  cases,  as 
will  be  seen  later,  this. is  impossible. 

In  other  words,  the  improved  granite  paving  block 
surface  is  laboring  under  a  handicap  of  7  cents  per 
square  yard  per  annum  from  the  day  of  its  laying  ])e- 
cause  of  its  greater  cost  of  original  construction.  It  is 
only  when  we  look  into  the  full  permanency  cost,  how- 
ever, that  the  real  gravity  of  the  situation  created  by 
the  interest  charge  becomes  fully  apparent. 

The  Cost  of  Repairs  and  Renewals 

The  material  costs  for  making  repairs  due  to  wear 
will  be  about  the  same  as  in  the  case  of  the  original 


construction  of  the  several  types  of  pavement  sur- 
faces. Tile  lalxjr  costs  will  necessarily  increase,  be- 
cause of  the  small  quantities  in  which  repair  work 
must  be  done,  but  this  increase  will  not  be  in  any  great 
disproportion  for  the  several  surfaces. 

When  rei)airs  are  made  because  of  wear  there  is 
not  much  salvage  to  be  had  from  the  old  surface  ma- 
terials, especially  old  blocks  that  lose  their  value  with 
their  shapes.  What  is  left  of  the' bituminous  sheet 
layer  surfaces  is  always  perfectly  good  for  reuse.  What 
is  left  of  old  vitrified  bricks  and  granite  blocks  is  fit 
only  for  crushing  into  concrete  material,  luiless  the 
granite  blocks  are  recut ;  and  old  creosoted  wood  blocks 
make  a  wonderful  bonfire. 

There  is  a  time  in  the  life  of  every  pavement  sur- 
face when  it  is  more  economical  and  desirable  to  take 
it  up  and  completely  resurface  the  foundation  with  a 
new  wearing  surface  of  the  same  or  a  dififerent  char- 
acter; and  though  much  that  is  said  about  the  cost  of 
repairs  applies  in  proportion  to  the  cost  of  renewals, 
there  are  still  some  points  of  difference  worth  noting. 

The  cost  of  the  new  surface  when  the  original  sur- 
face has  worn  out  is  practically  the  same  as  the  cost  of 
the  original  surface  construction.  The  only  material 
dift'erence  is  that  between  the  cost  of  the  original  grad- 
ing for  the  displacement  of  the  original  surface  and 
the  cost  of  removing  the  old  surface.  The  difference  is 
not  of  sufficient  moment  to  demand  very  much  con- 
sideration. 

No  Salvage  With  Block  Pavements 

There  is  almost  no  salvage  when  a  worn-out,  old 
l)lock  wearing  surface  is  torn  up.  With  the  exception 
of  a  small  percentage  of  blocks  that  have  been  out  of 
the  line  of  traffic,  the  paving  blocks  are  all  so  mis- 
shapen that  they  usually  go  to  the  crusher.  The  few- 
good  blocks  can  best  be  employed  in  repairing  other 
streets  of  the  same  surface  material,  thus  saving  the 
purchase  of  new  blocks.  It  is  the  author's  belief  that 
sheet  asphalt  pavements  can  be  resurfaced  for  about 
25  cents  per  square  yard  hy  putting  the  old  surface 
through  a  plant  operating  on  the  street. 

All  the  bituminous  sheet  layer  surface  rnaterial  that 
remains  on  a  street  when  it  is  found  advisable  to  resur- 
face it  is  salvage.  The  stone  chips,  sand  and  stone 
dust  are  no  different  than  they  were  when  originally 
laid,  and  the  asphalt  cement  is  the  same  except  for  the 
loss  of  some  of  the  lighter  oils  that  have  been  drawn 
out  by  the  action  of  the  sun  and  can  readily  be  replaced 
by  the  addition  of  suitable  flux. 

Any  way  one  looks  at  it,  the  economy  of  renewals 
lies  with  the  bituminous  sheet  layer  class  of  surfaces. 

What  Cleaning  Costs 

It  stands  to  reason  that  the  smooth,  hard,  and  joint- 
less  bituminous  sheet  layer  surfaces  are  the  easiest  and 
the  least  expensive  to  clean  and  keep  clean.  There 
should  not  be  much  dift'erence  between  the  cost  of 
cleaning  bituminous  sheet  layer  surfaces  and  new  pav- 
ing 'block  surfaces  of  the  several  types,  but  the  dift'er- 
ence grows  as  the  surface  ages.  There  is  practically 
no  increase  in  the  cost  of  cleaning  the  ])ituminous  sheet 
layer  surfaces,  as  these  remain  smooth  even  in  old  age, 
but  there  is  a  very  great  difference  with  the  block  sur- 
faces that  roughen  with  age  and  acquire  deep  joints  in 
which  dirt  will  lodge  and  not  readily  leave. 

In  a  report  made  by  Messrs.  H.  deP).  Parsons,  Ru- 
dolf Hering,  and  Samuel  Whinery  regarding  street 
cleaning  in  New  York,  these  engineers  remark  that  if 
their  figures  are  even  aproximately  correct,  they  show 
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lliat  the  kind  of  pavement  surface  in  use  in  a  city 
affects  very  materially  the  cost  of  keeping  the  streets 
clean ;  and  they  sugg-est  that  relative  cost  of  cleaning- 
is  an  element  of  no  httle  importance  in  selecting  the 
kind  of  pavement  that  a  city  should  lay.  It  should  also 
be  considered  that  streets  which  can  be  cleaned  cheaply 
are  much  more  apt  to  be  maintained  in  a  sanitary  con- 
dition. 

The  well-known  authors  of  this  report  estimate  the 
relative  cost  of  cleaning  the  different  surfaces  we  have 


under  consideration  as  follows : 

Sheet  asphalt  wearing  surfaces   100 

Vitrified  paving  brick  surfaces   120 

New  wood  paving  block  surfaces   105 

Old  wood  paving  block  surfaces   125 

Granite  paving  block  surfaces   140 


The  difference  between  cleaning  a  sheet  asphalt 
wearing  surface  and  a  granite  block  wearing  surface, 
from  other  tables  in  the  report,  seems  to  ibe  slightly 
over  1  cent  per  square  yard  per  annum  ;  not  by  any 
means  an  inconsiderable  amount  when  multiplied  by 
the  one  million  square  yards  in  our  small  cit'^  of  fifty 
thousand  inhabitants,  to  say  nothing  of  the  larger  mu- 
nicipalities that  house  millions. 

The  Cost  to  Traffic 

The  ease  of  traction  upon  a  given  pavement  surface 
with  a  given  grade  governs  the  cost  of  drawing  or  pro- 
pellino-  a  given  load  thereover  at  a  given  rate  of  speed. 
There  are  many  minor  factors  entering  into  the  equa- 
tion, such  as  the  use  of  too  smooth  a  pavement  on  a 
very  steep  grade,  and  the  slipperiness  of  certain  sur- 
faces under  certain  unfavorable  weather  conditions, 
but  these  minor  factors  are  of  special,  rather  than  gen- 
eral, consideration. 

The  two  chief  factors  are,  of  course,  smoothness  and 
hardness  in  the  pavement  surface,  both  of  which  quali- 
ties are  possessed  in  a  marked  degree  by  all  pavement 
surface  ;  now  approved  for  use  on  modern  city  streets 
:  nd  heavih'  trafficked  rural  highways. 

The  bituminous  sheet  layer  surfaces,  because  they 
are  'by  a  little  the  smoothest  when  new,  and  very  mucli 
the  smoothest  as  the  different  surfaces  suffer  from  age 
and  wear,  are  considerably  less  expensive  to  traffic 
upon  all  grades  reasonable  for  their  use  than  are  any  of 
the  block  class  of  pavement  surfaces.  The  difference 
in  cost  increases  as  the  roughness  of  the  iblock  sur- 
faces becomes  greater  with  age  and  wear,  while  the 
bituminous  sheet  layer  surfaces,  when  kept  in  reason- 
able repair,  remain  smooth  and  become  harder  with 
age. 

With  the  exception  of  the  standard  sheet  asphalt 
mixture,  all  the  bituminous  sheet  layer  surfaces  are 
sufficiently  hard  at  all  times,  and  in  this  special  case 
the  softness  is  only  in  evidence  on  very  warm  summer 
days.  As  an  olijection,  this  feature  does  not  figure 
very  heavily  when  averaged  up  for  the  year,  and  would 
not  be  a  sufficient  handicap  to  make  this  type  of  bitu- 
minous sheet  layer  surface  second  to  any  of  the  block 
class  of  surfaces  in  the  cost  to  traffic  when  considered 
for  the  life  of  the  various  surfaces. 

The  Upkeep  of  Vehicles 

There  is  not,  as  far  as  the  writer  knows,  a  particle 
of  available  data  upon  the  cost  of  vehicular  upkeep  in 
its  relation  to  pavement  values,  but  an  application  of 
ordinary  good  judgment  tells  us  that  the  smoollier  a 
I)avement  surface  the  less  wear  there  will  be  to  vehicles 
passing  over  it,  and  that  the  rougher  the  surface  the 
greater  will  be  tlie  wear.    'I'lie  expense  of  niaintaininj^ 


vehicles  in  which  to  travel  and  transport  freight  in 
such  cities  as  the  Baltimore  and  the  Brookhm  of  a  few 
generations  ago  must  have  been  no  inconsiderable  item 
in  the  cost  of  living. 

The  matter  of  vehicular  upkeep,  though  not  reduc- 
ible to  figures  by  any  convenient  method  of  which  the 
writer  has  knowledge,  should  still  be  carefully  weighed 
before  selecting  a  rougher  pavement  surface  in  prefer- 
ence to  a  smoother  surface. 

Home  Industry  Involved 

The  following  table  will  show  ajjout  how  much  of  a 
city's  money  goes  out  of  the  community  with  the  lay- 
ing of  a  square  yard  of  each  type  of  pavement- wearing 


surface : 

Stone-filled  sheet  asphalt  surface   $  .25 

Standard  sheet  asphalt  and  binder  surface  40 

Vitrified  paving  brick  or  block  surface   1.25 

Creosoted  wood  paving  block  surface   2.00 

Improved  granite  paving  block  surface   2.25 


All  of  the  above  figures  are  high  for  many  places, 
but  they  are  in  proportion. 

It  must  be  remembered  that  these  figures  hold  good 
every  time  the  pavement  surface  is  repaired  or  renewed 
with  new  materials.  The  destination  of  money  is  a 
matter  of  legitimate  enquiry  when  a  community  is 
spending  it  in  large  amounts,  though  by  no  means  a 
governing  factor.  If  one  does  not  think  so,  he  had  best 
consult  the  president  of  his  local  ibank  on  the  subject 
and  be  properly  informed. 

Since  the  bituminous  sheet  layer  surfaces  are  sus- 
ceptible to  indefinite  resurfacings,  using  the  old  mater- 
ials, with  the  addition  of  a  little  new  material,  not  over 
5  cents  per  square  yard  needs  to  be  spent  out  of  town 
each  time  the  pavement  is  resurfaced. 

Control  of  Production 

Largely  because  of  the  greater  amount  of  home  in- 
dustry involved  in  their  manufacture,  the  possible  out- 
side control  of  the  production  of  the  bituminous  sheet 
layer  surfaces  is  less  than  in  the  case  of  any  of  the 
paving  block  surfaces. 

A  municipality  cannot  manufacture  its  own  paving 
blo'cks  at  a  "reat  saving,  for  the  reason  that  no  one  city 
can  advantageously  take  the  entire  output  of  one  'block 
manufacturing  plant  of  sufficient  size  for  economical 
production.  These  plants  are  seldom  in  the  city  for 
which  blocks  are  furnished,  and  shipments  of  blocks 
are  frequently  made  from  great  distances  by  rail  or 
water,  and  sometimes  by  both. 

Most  cities  or  progressive  counties  can  use  the  en- 
tire output  of  one  asphalt  mixing  plant  that  will  pro- 
duce any  of  the  bituminous  sheet  layer  surface  mix- 
tures, and  some  of  the  very  large  cities  have  several 
such  plants  operating  to  advantage  within  their  corpor- 
ate limits.  A  great  many  small  places  have  such  plants 
to  take  care  of  their  repairs  and  renewals  alone,  and 
wherever  they  have  been  installed  they  ha\  e  operated 
to  advantage  and  at  a  reasonal)le  cost. 

The  Permanency  Cost 

In  order  to  find  the  present  comparative  cost,  of 
originally  constructing  and  permanently  maintaining  a 
given  type  of  pavement  wearing  surface  upon  a  given 
road  or  street  it  is  necessary  to  add  to  the  cost  of  the 
original  construction  that  sum  of  money  that,  properly 
invested,  will  produce  in  interest  accumulations  a  fund 
from  which  may  he  taken  such  amounts  as  will  be 
needed  from  time  to  time  for  repairing  and  renewing 
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the  pavement  \vearinj,>-  surfaci.'  uiuKr  ilisoiissioii  iiulc- 
tiiiitely. 

In  the  tables  which  follow,  llu-  wiiUr  lias  worked 
"111  the  i»ermaneni-v  cost  i>f  t'.io  pax  cinciUs  uiulci  cun 
>iiU"ration,  using  the  comparative  clurahilitics  csliinalid 
by  the  anthi>r  for  heavy  traffic  conditions  and  residen- 
tial lijjht  traffic  conditions  respectively,  riie  prniiaii- 
enev  cost  is  the  snni  of  the  orii^inal  cost,  and  an  iiu  t'>i- 
ment  fund  which  represents  an  ainonnt  wliicli.  if  in- 
vested, will  produce  in  the  time  of  durahilitx  ilie  mii;- 
inal  ci>st  as  interest. 

The  first  table^  shows  tlie  se\erai  pennaneiiCN 
values,  usinj"-  the  ci>niparati\ e  dnral)ilities  estimated 
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liaxe  no  such  ci)iii])arati\e  durabilities,  not  even  the 
iiiiprox  ed  t;ranile  paviiii^'  block  surface. 

It  should  l)e  l)orne  in  mind  while  making  these 
C( iinparisoiis  that,  exce])t  for  some  si)ecial  cases,  the 
sheel  as])lialt  surfaces  are  far  more  desirable  physi- 
cally than  the  block  class  of  surfaces,  and  that  they 
lia\e  other  ])oints  of  financial  advantage,  such  as  the 
le>>ei-  cost  of  cleaning,  of  motive  power  to  trafific,  of 
resulting  vehicular  upkeep,  and  the  greater  extent  of 
home  industry  involved.  Also,  one  should  not  over- 
look the  lesser  possibility  of  outside  control  when  cities 
lay  the  bituminous  sheet  la\  cr  class  of  surfaces. 

Another  item  that  we  have  not  considered  aibove  is 
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Table  1 

Life.  Orii 


ars. 
10 
10 


10 


Character  of  L 
pavement  surface.  \\ 

Stiinc-lillcd  sheet  asphah  . . 

>lieet  asphalt  and  hinder.. 

\'itrit"icd  paving  bricks  or 
blocks   

Creosoted  wood  pav'g  blocks 

Improved    granite  i>aving 

blocks    25 

Table 

Character  of  Life. 

pavement  surface.  Years 
Stone-filled  sheet  asphalt  . .  35 
Sheet  asphalt  and  binder...  25 
N'itritied  paving  bricks  or 

blocks    20 

Creosoted  wood  pav"g  blocks  25 
Improved     granite  paving 

blocks    50 


iiia 


cost. 
$  .75 
1.00 

1.50 


2.50 

J 

( )ri,u;iiial 
cost. 
$  .75 
1.00 

1..50 
2.25 

2.50 


liucsl'd  I'er 
fund,  cncy 
•HI.  50 
2.08 

(;.93 
4.(1!) 

1.50 

Invest'd  I'er 
fund,  cncy 
.'i;  .15 
.00 

1.26 
i.:i5 

.41 


Table  3 

man-               t'haractcr  of        Permanency  Original  Invested  Life, 

cosi;            pavement  surface.          Cost.  Cost.  Fund.  Years. 

.$2.:!1      Stone-tilled  sheet  asphalt ..  ..1;4. 21  $.75  ^■^A(^  5 

:!.0S      .Sheet  asphalt  and  hinder.  . .  4.31  1.00  3.21  7 
Vitrilied    pavini;'    hricks  or 

8.42             hlocks                                  4.21  1.50  2.71  11>4 

0.'.)4      Cre. IS, .U'd  wood  pav'g  hlocks  4.21  2.25  1.96  19^i 
Improxed     granite  paving 

4.00            hlocks                                4.21  2.50  1.71  23 

Table  4 

man-               Character  of        Permanency  Original  Invested  Life, 

cost.            pavement  surface.          Cost.  Cost.  Fund.  Years. 

$1.20      Stone-filled  sheet  asphalt  .  .$2.31  $.75  $1.50  10 

1.00      Sheet  asphalt  and  hinder  ..  .  2.31  1.00  1.31  l-iy. 
Vitrified   paving  bricks  or 

2.70            blocks                                2.31  1.50  .81  26^4 

3,00      Creosoted  wood  pav'-  lilocks  2.:',!  2.25  .06  92}4 

Improved     granite  pa\ing 

2.91             hlocks                                  2.31  2.50  .19  — 


tile  authur  lor  heavy  traffic  conditions;  and  the  second 
table  shows  the  values,  using  the  durabilities  estimated 
for  residential  light  traffic  conditions. 

As  it  is  quite  certain  that  many  will  disagree  with 
these  estimates  of  durability,  the  third  and  fourth 
tables  are  compiled  to  show  the  number  of  years  each 
type  of  pavement  surface  must  endure  to  be  even  as 
economical  as  a  stone-filled  sheet  asphalt  wearing  sur- 
face that  endures  five  and  ten  years  respectively. 

What  These  Figures  Show 

Probably  the  most  striking  point  in  the  foregoing 
tables  of  permanency  values  is  found  in  the  last  section 
— Table  A — where  it  appears  that  on  a  given  street,  if  a 
stone-filled  sheet  asphalt  wearing  surface  will  last  ten 
years,  an  improved  granite  paving  block  wearing  sur- 
face would  be  just  VJ  cents  per  square  yard  dearer,  even 
if  it  lasted  forever,  without. repairs  or  renewals.  The 
stone-filled  sheet  asphalt  wearing  surface  can  be  orig- 
inally constructed  and  permanently  maintained  for 
that  much  per  square  yard  of  present  value  less  than 
will  be  the  actual  cost  of  originally  constructing  the 
improved  granite  block  surface. 

On  the  same  street  a  creosoted  uochI' block  .wear- 
ing surface  must  last  92%  and  a  vitrified  paving  ibrick 
surface  must  last  26%  years  to  be  as  economical  as 
the  stone-filled  sheet  asphalt  wearing  surface  lasting 
ten  years;  and  on  a  street  where  the  latter  surface  will 
last  but  five  years,  the  creosoted  wood  block  surface 
must  last  VJ'/z,  the  vitrified  paving  brick  surface  must 
last  11%,  and  the  improved  granite  paving  block  sur- 
face 23  years  to  be  as  economical.    The  block  surfaces 


the  re-nse  of  old  wearing  surface  materials;  and  here 
w  e  ha\  e  alreadv  noted  a  very  great  advantage  in  favor 
of  the  sheet  asphalt  wearing  surfaces. 


Simple  Concrete  Construction  for  Dwellings 
Secures  Low  Cost  and  Rapid  Erection 

SIMPLE  concrete  construction  suitable  for  dwell- 
ing houses  and  other  buildings  has  been  devised 
to  secure  a  minimum  cost  of  forms  and  rapidity 
of  construction.     It  involves  a  combination  of 
pre-nionlded  concrete  sectional  columns  connected  by 
sectional  wall  forms.    The  columns  are  made  of  com- 


Forms  clamp  to  sectional  column  blocks. 

paratively  short  hollow  blocks  having  pairs  of  shoul- 
ders projecting  from  their  opposite  ends.  These  are 
laid  up  rapidly  in  successive  courses  to  the  required 
height  of  the  wall  forms.  They  are  keyed,  clamped, 
or  braced  to  correct  line  and  the  vertical  interior  space 
is  filled  with  monolithic  concrete  containing  the  re- 
quired vertical  reinforcement  rods.  As  soon  as  this 
concrete  hardens,  solid  strong  columns  are  provided 
and  the  panels  of  wall  forms  can  be  placed  on  each 
side  between  a  pair  of  columns  and  drawn  up  tightly 
against  the  column  by  ordinary  transverse  tie  bolts. 
After  the  form  is  concreted  the  lower  i>ortions  of  the 
panels  can  be  removed  and  i)ut  on  al)o\  c  in  the  usual 
way,  thus  providing  ra])id  and  sinqile  construction  for 
the  walls. — Contracting. 
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Overcoming  Difficulties  in  Filtration 

Experience  in  the  Management  of  Water  Purification  Plants 
is  Related  —  Several  Methods  of  Solving  Practical  Problems 


IN  a  paper  read  at  the  recent  convention  of  tlie 
American  Waterworks  Association,  Mr.  Lewis  I. 
Ilirdsall,  superintendent  of  water  purification  at 
Minneapolis,  Minn.,  described  some  of  the  practi- 
cal problems  encountered  by  him  during  his  experience 
in  the  management  of  mechanical  filtration  plants. 
The  methods  by  which  these  difficulties  were  over- 
come are  of  general  interest  to  designing  engineers  and 
superintendents  of  filtration,  and  are  outlined  here- 
with : 

Keeping  Coagulant  Piping  Open 

One  of  the  greatest  problems  lies  in  getting  an 
ample  supply  of  coagulant  solution  to  the  riglii  place 
at  the  right  time.  When  the  writer  assumed  charge  of 
the  new  Rock  Island  filter  plant,  in  1911,  a  1^-in.  lead- 
lined  iron  pipe  carried  the  alum  solution  some  300  feet 
to  the  far  end  of  the  coagulating  basin,  the  pipe  being- 
laid  under  the  water  of  the  basin.  The  available  head 
for  producing"  the  flow  of  alum  solution  was  approxi- 
mately 4  feet.  It  was  soon  found  that  this  line  would 
not  carry  the  required  amount  of  solution  because  of 
clogging  of  the  pipe  by  deposits  from  the  alum  and 
also  because  of  entrained  air.  A  hydraulic  ejector  was 
])laced  in  the  line,  but,  while  it  served  to  remove  the 
air,  it  did  not  remove  the  deposits  in  the  pipe. 

More  serious  difficulties  arose  when  the  alum  solu- 
tion began  to  appear  where  least  expected.  laivestiga- 
tion  showed  leaks  at  the  threaded  joints  where  lead  did 
not  meet  lead,  and  also  at  the  bad  spots  in  the  piping 
where  the  lead  lining  was  deficient.  The  line  was 
mostly  under  water,  so  the  difficulties  were  increased. 
Whole  lengths  of  pipe  were  re])laced,  l)ut  the  trou])les 
continued. 

The  lead-lined  ])i])e  was  replaced  with  a  2-in.  com- 
jjosiiion  conduit  that  was  guaranteed  to  be  unafTected 
'I)y  the  ahmi  solution.  So  it  was;  but  when  the  water 
in  the  basin  began  to  warm  up  in  the  spring,  the  con- 
duit expanded  and  broke  at  the  joints.  T'3xpansion 
joints  of  rubber  hose  were  inserted,  but  when  cold 
weather  came  the  conduit  contracted  and  pulled  apart. 
Lead  and  brass  pipe  were  then  tried,  but  these  clogged 
up  with  deposits  of  slimy  material. 

C.  B.  Henderson,  manager  of  the  Dav  enport  Water 
Company,  then  suggested  the  use  of  four-ply  rubber 
hose,  which  was  installed  in  .SO-foot  lengths,  and  the 
troubles  were  eliminated.  Whenever  the  hose  clogged 
up  it  was  removed,  one  length  at  a  time,  trod  upon  to 
loosen  the  deposits,  and  then  Hushed  out  with  water 
under  pressure. 

It  is  only  fair  to  slate  that  recent  iufurmaliou  from 
Rock  Island  shows  that  fibre  conduit  is  satisfactory 
when  encased  in  concrete  or  other  suitable  material 
and  not  subjected  to  extreme  changes  in  temperature. 

Chemical-Solution  Agitators 

The  agitating  dexices  for  the  chcmical-solutimi 
tanks  were  originally  of  the  two-blade  impeller  type, 
driven  by  a  3-in.  b)^  13-ft.  hollow  vertical  shaft,  direct- 
connected  to  a  1,720-r.p.m.  motor  of  2  h.p.  The  high 
speed  of  the  impellers  produced  excellent  agitation  of 
the  solutions,  but  caused  the  bending  of  the  drift  shafts 
and  armalm-e  shafts  in  the  motors.    Corrosion  of  the 


steel  shafting  and  bronze  thrust  bearing  made  much 
troul)le  and  a  high  cost  of  maintenance. 

It  was  decided  to  reduce  the  speed  of  the  agitators 
to  approximately  600  r.p.m.  by  means  of  reduction 
gears ;  to  replace  the  6-in.  impeller  "blades  with  wooden 
blades  3  ft.  long;  and  to  make  steady  bearings  at  the 
centre  of  the  vertical  drive  shafts.  These  changes  eli- 
minated some  of  the  troubles,  but  there  still  remained 
the  iMrriision  of  the  bronze  bearings  and  the  steel 
shaiU.  Also  the  agitators  were  very  noisv,  the  motors 
having  been  set  on  a  steel  deck,  supported  by  I-beams 
over  the  tanks. 

The  Tin.  hollow  steel  shafts  were  re])laced  with  4  x 
4-in.  oak  shafts,  the  two  blades  made  of  one  piece  of 
oak  and  having  an  upward  thrust  at  an  angle  of  45  de- 
grees from  the  horizontal.  One  horizontal  motor  of  2 
horse-power  and  1,120  r.p.m.  replaced  the  three  vertical 
motors,  and  by  means  of  shafting,  clutches,  and  worm 
drive  the  speed  of  the  impellers  was  reduced  to  ap- 
proximately 10  r.p.m.  The  blades  of  the  impellers 
were  lengthened  so  as  to  reach  within  6  inches  of  the 
sides  of  the  tanks.  The  results  have  been  very  satis- 
factory. The  noise  has  been  eliminated,  one  motor 
does  the  work  of- three,  there  is  no  more  trouble  with 
the  shafts  or  imijellcrs,  and  the  solution  is  amply  agi- 
tated. 

Automatic  Chemical-Feed  Controllers 

Earl  chemical-feed  controllers  were  installed  as  a 
I)art  of  the  equipment  in  the  Minneapolis  filtration 
plant,  and  they  have  pro\  ed  to  be  of  the  greatest  value 
in  operation.  Soon  after  they  were  put  in  service 
trouble  developed  with  the  electrical-control  apparatus. 
The  hydraulic  valves  on  the  supply  line  were  controlled 
by  pilot  valves,  and  these,  in  turn,  by  electroma'gnets 
through  ingeniously  arranged  contact  points  on  the 
ends  of  the  balanced  arm  at  the  top  of  each  machine. 
The  electromagnets  would  stick  at  times  unless  care- 
fully walclied  ;  then  the  hydraulic  valves  would  close 
off  entirely,  thus  shutting  oft"  the  entire  supply  of 
chemical  solution,  or  the  vahxs  would  open  wide' and 
the  machines  overflow. 

One  other  trouble  that  dev  eloped  was  the  continual 
chatteiing  of  the  electrical  api)aratus  and  the  constant 
movement  u])  and  down  of  the  hydraulic  valves,  thus 
causing  a  continual  fluctuation  in  the  levels  of  the 
system.  Also  it  was  necessary  to  keep  a  small  trii)lex 
l)ump  running  constantly  to  sui)ply  pressure  for  the 
hydraulic  \alves  on  those  machines  and  a  10-volt  di- 
rect-current motor-generator  machine  to  sup])ly  cur- 
rent. 

Balanced  Float  Valves  and  Hydraulic  Control 

It  occurred  to  the  writer  early  in  1913  that  these 
difficulties  might  be  eliminated  by  using  balanced  float 
\alves  and  hydraulic  control  throughout.  An  experi- 
mental controller  was  made  from  soil  pipe,  and  the 
plan  was  tried  out  with  success.  All  of  the  electrical 
apparatus  was  then  removed  from  the  master  and 
other  controllers,  and  balanced  float  valves  were  in- 
stalled. The  master  controller  was  equipi)ed  with  two 
•;;4-in.  Ijalauced  float  valves,  one  connected  with  the 
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water-pressure  liiu-,  so  as  to  supply  water  to  tlic  rii;ht- 
haiul  tube  of  tlie  master  controller,  and  the  olher  lo  a 
ilrain.  so  as  ti»  lower  the  water  level  in  the  same  lul>e. 
'i'he  two  balanced  valves  were  tlun  connected  with  a 
'4-iu.  nul  attacheil  to  the  balance  arm  on  the  master 
vontroller  in  such  a  manner  that,  as  one  valve  opens, 
the  other  closes.  'I'he  relative  adjustment  of  the  two 
valves  was  secured  by  turnbuckles.  and  the  balaiued 
arm  on  ti>p  of  the  controller  was  weii;hted  so  as  to 
compensate  for  the  pull  exerted  on  the  opposite  side 
of  the  fulcrum  by  the  two  valves. 

Each  of  the  three  alum  and  two  h\i)ochlorite  con- 
trollers was  equipi)ed  with  a  2-in.  monel-metal  bal- 
anced float  valve,  while  3-in.  valves  with  iron  body 
were  used  i>u  the  lime  controllers.  Each  valve  was 
connected  directly  with  the  balanced  arm  on  top  of  the 
contri)ller  by  means  of  ,'4-in.  rod  and  turnbuckle,  as  on 
the  master  controller.  A  glass  sight  tube  was  placed 
».u  each  controller  and  on  the  master,  with  a  graduated 
scale  behind  the  tube.  The  result  has  been  even  more 
gratilving  than  was  anticipated,  and  all  troubles  have 
been  eliminated.  The  system  automatically  regulates 
itself  with  changing  rates,  and.  aside  from  a  slight  ad- 
justment occasionally  of  the  turnbuckles  or  clcanmg 
of  the  valves,  no  attention  is  required.  Two  triplex 
l>umi)s.  two  motor-generator  sets  and  complicated  elec- 
trical apparatus  have  been  eliminated,  and  there  is  no 
more  fluctuation  of  levels  in  the  system. 

Liquid  Chlorine 
Hvpochlorite  of  lime  was  formerly  used  at  Minne- 
apolis' in  conjunction  with  filtration.  At  fir.st  the  hypo- 
chlorite was  added  to  the  waiter  upsti-eam  from  the  fil- 
ters, but  it  was  found  that  tastes  and  odors  appeared 
in  the  filtered  water  during  the  summer  months.  The 
hypo  was  then  added  to  the  filtered  water,  and  fewer 
complaints  resulted. 

In  November,  1915.  because  it  was  found  impos- 
sible to  secure  a  year's  contract  for  hypochlorite, 
liquid-chlorine  treatment  was  substituted  for  the  hypo- 
chlorite. Three  Wallace  &  Tiernan  chlorine  machines 
were  installed,  and,  as  a  result,  we  would  never  again 
return  to  the  use  of  hypochlorite  if  it  were  possible  to 
avoid  it.  There  have  been  no  complaints  of  taste  or 
odor  arising  from  chlorine  treatment  since  we  began 
using  liquid  chlorine. 

Sterilization  of  Distribution  Mains 
Sterilization  by  means  of  hypochlrjrite  of  lime  of  all 
distribution  main's  larger  than  12  in.  following  their 
installation  and  previous  to  their  being  placed  in  ser- 
vice is  now  practised  in  Minneapolis  with  gratifying 
results.  Experience  has  show^i  that  flushing  a  pipe 
larger  than  12  in.  does  not  entirely  remove  polluting 
material  which  has  entered  the  pipe  previous  to  or  dur- 
ing the  laying  of  the  same.  If  the  pipe  is  large  enough 
to  permit,' it  is  thoroughly  brushed  out,  and  then,  as  it 
is  slowly  filled,  hypochlorite  is  added  at  the  filling  end 
in  amounts  large  enough  to  leave  a  large  excess  of  free 
chlorine,  as  shown  by  tests.  Bacteriological  analyses 
are  made  later  to  .see  that  the  water  has  been  sterilized 
from  one  end  of  the  pipe  to  the  other.  After  allowing 
the  pipe  to  stand  full  for  several  days,  the  .  water  is 
completely  drained  out  and  the  pipe  flushed  with  fresh 
water  if  suitable  drains  are  available.  Otherwise,  the 
pipe  is  flushed  out  through  hydrants  until  tests  show 
the  water  to  be  free  from  the  chlorine  added.  , 
Painting  Concrete 
The  inside  surfaces  of  all  concrete  chemical-solu- 
tion tanks  are  kept  well  covered  with  a  good  grade  of 


asphalt  or  graphite  paint.  It  was  found  that  the  alum 
solution  was  dissolving  the  limestone  aggregate  and 
otherwise  decomposing  the  concrete  walls  of  the  tanks. 
(Iraphite  i)aint  seems  to  give  better  service  than 
asphalt,  the  latter  gradually  dissolving  ofif.  A  new 
])aint,  known  as  "Frost's  Kapak  Special  Acid-Resist- 
ing Paint,"  appears  to  give  as  good  results  as  does  the 
graphite  and  is  somewhat  cheapen-. 

Strainer  Plate  Troubles 

The  mechanical  filter  at  Minneapolis  had  not  been 
in  service  sixty  days  before  breaks  occurred  in  the 
Tobin-])ronze  strainer  plates.  At  first  the  breaks  were 
scattered,  but  they  became  so  frequent  that  it  was 
necessary  to  remove  all  the  centre  strainer  plates  from 
all  the  filters.  The  brass-wire  screen  that  had  been 
bt)lted  to  the  ridge  blocks  to  hold  the  gravel  down  be- 
came such  a  nuisance  at  this  time  that  it  was  taken 
out  altogether,  and  the  depth  of  gravel  increased  to  13 
in.,  W'ith  a  new  size,  lj/2  to  2  in.,  added.  The  filters 
have  washed  better  without  the  screen. 

Tests  of  the  tensile  strength  and  bending  of  the 
Toibin  bronze  were  made  on  strips  cut  from  plates  that 
had  failed,  but  the  tests  seemed  to  show  that  the  metal 
met  the  original  specifications.  Meanw^hile  the  l^reaks 
continued,  and  it  became  difficult  to  keep  enough  filters 
in  service  to  supply  the  city  with  water. 

A  decision  was  made  to  redesign  the  strainer-plate 
system,  making  the  plates  heavier,  increasing  the  size 
of  the  holes  in  the  plates  from  1/16  to  3/32  in.  and  rein- 
forcing the  plates  with  bronze  ribs.  Enquiry  was 
made  of  various  users  of  naval  l^ronze,  and  all  agreed 
that  the  best  grade  of  Tobin  bronze  should  be  adequate 
for  the  city's  needs.  The  plates  and  bolts  were  then 
ordered  made  according  to  plans  and  specifications 
rigidly  drawn  by  the  designing  engineer  and  approved 
by  the  city  engineer,  Mr.  Cappelen. 

The  new  plates  and  bolts  were  properly  installed  in 
one  filter  unit,  and  the  filter  w'as  placed  in  service. 
Breaks  occurred,  and  upon  investigation  it  was  found 
that  the  bolts  in  the  centre  had  failed.  A  few  of  the 
plates  also  had  cracked. 

Carefully  tested  and  inspected  'bolts  and  plates 
were  replaced  in  the  filter  and  the  filter  was  put  in 
service.  Failures  again  occurred.  Laboratory  tests 
did  not  indicate  any  weakness  in  the  metal  or  give  any 
clue  as  to  the  cause  of  the  failure. 

The  company  which  made  the  plates  and  bolts  sug- 
gested that  possibly^  the  cold-working  of  the  metal  in 
making  it  into  plates  and  bolts  might  have  caused  a 
rearrangement  of  the  molecules.  It  suggested  anneal- 
ing the  metal.  The  plates  and  bolts  for  one  filter  were 
lieated  in  a  furnace  to  a  cherry  red  for  one  hour,  re- 
moved, and  slowly  cooled.  These  were  then  placed  in 
a  filter  and  the  filter  put  in  service.  The  results  were 
very  gratifying,  no  breaks  occurring.  Since  equijoping 
the  remaining  filters  with  annealed  plates  and  bolts 
only  a  few  scattered  failures  have  occurred.  All 
t/rouble  was  confined  to  To])in  bronze,  the  Monel  metal 
iplates  and  bolts  and  those  of  medium  brass  having 
shown  no  failures. 


Error  in  Description  of  Eaton  Building 

In  the  description  of  the  twelve-storey  reinforced 
concrete  building  for  the  T.  Eaton  Company,  Toronto, 
j)ublished  in  our  issue  of  June  13,  on  page  513,  it  was 
erroneously  stated  that  the  'building  contained  10,000 
cubic  yards  of  concrete.  The  correct  yardage  is  i)rac- 
tically  20,000. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.  If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.    We  will  pay  for  all  accepted  articles. 


illllllL 

Revolving  Feeder  Saves  Time  in  Loading 
Small  Mixer  Without  Pivot  Hopper 

By  James  C.  Foss,  Jr. 

THE  accompanying-  drawing"  sliows  a  metliod  of 
feeding-  a  small  mixer  which  is  not  equipped 
with  a  pivot  hopper,  so  as  to  eliminate  time  loss 
and  still  have  an  accurate  measurement  of  the 
ag'g-regate.    The  general  rule  is  to  feed  a  small  mixer 
with  wheelbarrows  and  measure  the  materials  by  cali- 


A  revolving  feeder  for  a  small  mixer  secures  accurate  measurement 
and  saves  time  and  labor. 

brating  the  barrow,  but  the  results  by  this  method,  in- 
cluding the  personal  equation  of  tired,  hurried  labor 
used  in  filling  the  wheelbarrows,  are  sometimes  very 
far  from  the  mix  intended.  By  using  the  revolving- 
wheel  with  the  stone  and  sand  pockets  and  trip  latched 
doors  the  full  quantities  for  a  batch  can  'be  dumped 
simultaneously  into  the  mixer;  and,  while  this  is  being- 
done,  the  opposite  empty  pockets  can  be  tilled.  The 
cement  is  introduced  'by  dumping  from  bags  on  top  of 
rock  bin  as  the  rock  goes  out  the  door.  With  a  4^ 
cubic  foot  mixer  an  average  of  50  cubic  yards  of  con- 
crete can  be  poiu-ed  in  a  nine-hour  day. —  luigineering 
and  Contracting. 


Clay  and  Concrete  in  Bags  Keep  Water  Out 
of  Trench  When  Laying  Mains 

TW  M  reconstruction  of  the  plant  of  the  Canadian 
Locomotive  Company,  Ltd.,  at  Kingston,  (Jnt., 
involved  laying  several  thousand  feet  of  10  in. 
cast  iron  pipe  in  trenches  2  ft.  4  ft.  below  water 
level.   At  the  pipe  joints  the  trenches  were  enlarged  to 
perniit  men  to  woi-k  in  them.    'I'he  pits  were  sheeted 


with  boards  having  openings  on  opposite  sides  for  the 
ends  of  the  pipes  with  the  spaces  around  the  pipes 
sealed  with  clay  rammed  in  against  the  sheeting,  and 
the  'bottoms  of  the  pits  were  sealed  by  a  covering  of 
clay  well  rammed.  The  pits  were  sheeted  with  boards 
having  openings  on  opposite  sides  from  the  ends  of  the 
pipes,  with  the  spaces  around  the  pipes  sealed  with 
clay  rammed  in  against  the  sheeting,  and  the  bottoms 
of  the  pits  were  sealed  by  a  covering  of  clay  well  ram- 
med. The  pits  were  drained  by  a  pump  or  siphon, 
which  kept  the  water  out  until  the  hub  and  spigot 
joints  could  be  poured  and  calked.  No  attempt  was 
made  to  keep  the  water  out  of  the  trenches  between 
these  pits. 

Special  connections  were  made  when  pipes  inter- 
sected or  had  valves  or  branches.  Here  pits  6  or  8  ft. 
square  were  excavated  and  sheeted  down  to  subgrade, 
and  the  pipes  were  brought  in  through  holes  in  tjie 
sheeting,  around  which  masses  of  concrete  were  placed 
on  the  outside  across  the  clearance  space  and  excluded 
ground  water.  The  bottom  of  the  pit  was  sealed  with 
a  covering  of  concrete  in  paper  l^ags,  rammed  until 
often  they  were  broken  open.  Leaks  frequently  de- 
veloped, and  were  stopped  by  replacing-  or  reinforcing 
the  bags  two  or  three  times,  ibut  the  water  was  eventu- 
ally kept  down  enough  to  be  removed  by  a  siphon  and 
permit  connections  to  be  made  in  the  pits.  The  work 
was  done  under  directions  of  C.  J.  Goldmark,  New 
York,  engineer. 


Storey  Space  When  Used  for  Gravel  Stor- 
age Eliminates  Hand  Labor 

A BULKHEAD  of  2  x  10  in.  plank  was  erected 
across  the  first  row  of  interior  columns  in  the 
first  fioor  of  the  four-storey  reinforced  con- 
crete warehouse  ibuilt  recently  for   the  W. 
Beckers  Aniline  and  Chemical  Company,  Brooklyn,  by 
the  Turner  Construction  Company.    Tn  combination 
with  a  retaining  wall  on  a  railway  siding  along  the 


Ffailroap/ 
£ mbankmeni- 


Wa/i  ^' 


Grave/ 

Bulkhead  and  rctainin«  wall  converts  ground  floor  bays  into  gravel  bin. 

building  and  vvitli  lioles  left  in  llie  lloor  for  winter- 
weather  healing,  the  bulkhead  served  to  make  a  j'-ravel 
storage  bin  of  300-yard  capacity  and  to  climinate'hand 
l;il)(M-  in  liiadiiig  the  cars  feeding  the  mixer.    The  ar- 
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ranjit-nu'iit  is  |>lainl\  sliowii  in  tlu-  >k(  t(.li.  taken  fnun 
Knijiiu'erinn  Xews- Record. 

There  were  fi)ur  oi  tlie  chntcs  shown,  uno  nndcr  llic 
Hue  hi)le  in  the  centre  i>f  each  oi  the  fonr  hays  across 
the  end  t>f  the  hiiildinij.  Tlie  gravel,  nnloaded  directly 
fr»»ni  cars  into  the  hin.  was  drawn  as  wanted  tluouj^h 
these  chutes  I)y  i;ravity  into  the  cars. 

Oshawa,  Ont.,  Will  Use  Drifting  Sand 
Filters  in  its  New  Purification  Plant 

Till'",  town  of  Oshawa.  ()nl.,  in  plannins^"  ils  new- 
water  filtration  plant,  has  decided  to  adopt  Ran- 
sonie  driftinjj  sand  filters  of  a  type  similar  to 
those  installed  at  the  city  of  Toronto  60.000,000- 
i;alIons-per-day  plant.  The  adoption  of  the  driftint;' 
sand  fillers  is  an  indication  that  the  merits  of  this  most 
modern  filtration  eqnipment  are  heinj;-  recognized,  and 
that  the  Toronto  experiment,  which  is  being"  watched 
very  closely,  will  be  repeated  extensively  in  both  large 
and  small  municipalities. 

'IMie  contract  for  Oshawa's  filtration  ])lant  has  been 
awarded  to  the  John  ver  Mehr  l^ngineering  Company, 
of  Toronto.  The  plant  which  they  will  design  and  con- 
struct will  have  a  capacity  of  1,200  imperial  gallons  per 
minute,  or  1.728,000  imperial  gallons  per  day  of  24 
hours.  The  scheme  consists  of  a  filter  house  building 
of  reinforced  concrete  construction,  containing  four 
filters,  each  12  ft.  square.  The  capacity  of  each  filter  is 
3(X)  imperial  gallons  i)er  minute,  and  an  overload  capa- 
city is  stipulated  to  the  extent  of  20  per  cent,  over  a 
24  hour  period.  These  filters  are  of  the  Ransonie 
drifting  sand  type,  the  oi)erating  princi])les  of  which 
were  described  in  the  Contract  Record  of  Sept.  6,  1916. 
The  filter  house  building  also  ])rovidcs  for  two  sets  of 
automatically-controlled,  coagulating  apparatus,  two 
electrically-driven  centrifugal  pumps  with  a  capacity 
of  650  imperial  gallons  per  minute  each,  as  well  as  the 
necessary  heating  and  lighting  arrangements.  Provi- 
sion is  also  made  for  storing  30  tons  of  sulphate  of 


alumina.  In  connection  with  the  filtration  outfit  a  pure 
water  stt)rage  reservoir  of  reinforced  concrete,  with  a 
total  capacity  of  100,000  imperial  gallons,  will  be  built. 

The  plant  is  to  be  constructed  directly  to  the  south 
of  the  |)resent  pumping  station  supplying  the  town, 
and  is  situated  within  a  short  distance  of  the  v\'ater- 
front  on  Lake  Ontario.  The  contract  calls  for  its  com- 
l)letion,  ready  for  operation,  by  Dec.  31,  1917.  The 
tender  sum,  as  accepted,  amounts  to  $34,060. 

The  scheme  has  been  approved  by  the  Provincial 
Hoard  of  Health  of  Ontario. 


New  Shaker  Gravel  Screen 

The  compact  shaker  sand-and-gravel  screen,  18  ft. 
long,  3  ft.  2  in.  w  ide  and  3  ft.  8  in.  high,  shown  on  this 
page,  has  a  daily  capacity  of  400  cubic  yards.  It  is  of 
steel  construction,  self-contained  and  readily  portable, 
a's  it  weighs 'but  3,'600  pounds  equipped  with  the  spray 
washer.    The  top,  of  2  in.  mesh,  takes  the  over  size ; 


the  second  is  of  -j'i  in.  mesh;  the  third  mesh  is  4  per 
inch,  and  is  for  rooling  gravel ;  the  fourth  is  10  mesh,  for 
torpedo  sand;  and  the  last,  of  24  mesh,  takes  fine  sand. 
The  screens,  which  are  made  in  400  and  600-yard  units 
by  the  Excax'ating  and  Screening  Machinery  Company, 
operate  at  approximately  one-half  cent  per  yard  for 
power. 


Road  Work  in  Lincoln,  Ont. 

The  Council  of  Lincohi  County,  Ont.,  has  recommended 
an  expenditure  of  $70,000  on  the  county's  road  system  this 
year. 


The  illustration  herewith 
shows  the  first  girls  in  Canada 
to  be  employed  in  oxy-acetylene 
welding.  These  g^irls  are  on 
the  stafif  of  the  Canadian  Aero- 
planes, Limited,  which  is  con- 
trolled bv  the  I  mperial  Muni- 
tions l'>oard.  The  equipment 
used  was  supplied  by  the  Car- 
ter Wielding-  Company,  Toron- 
to. The  instruction  of  the  girls 
has  also  been  undertaken  in 
|)erson  by  Mr.  Carter,  manager 
of  this  companv. 
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Plant  of  the   Laurentide  Power  Company 

Turbine  Capacity  of  120,000  Horse  Power — Transmission  at  57,000 
and   100,000  Volts— 1800  Ft.  Dam  Forms  Large  Storage  Lake 


We  illustrate  herewith  a  number  of  the  construction 
features  of  the  Laurentide  Power  Company,  Ltd.  This  com- 
pany was  organized  by  letters  patent  of  the  Dominion  of 
Canada,  with  ample  powers  for  the  development  of  water 
power.  The  water  rights  include  the  ownership  of  the  orig- 
inal Grand'Mere  Falls,  as  well  as  the  ownership  of  two  falls 
located  higher  up  the  river,  and  rights  for  the  location  of 
dams,  flooding  of  lands,  etc.  The  water  powers  involved  are 
all  owned  in  fee  simple  by  the  Laurentide  Power  Company, 
Ltd 

The  site  of  the  power  plant  is  on  the  St.  Maurice  River, 
at  Grand'Mere,  P.Q.,  a  point  midway  between  Montreal  and 
Quebec,  and  some  thirty  miles  north  of  the  St.  Lawrence 
River.  The  St.  Maurice  River,  one  of  the  largest  rivers  in 
Eastern  Canada,  has  a  drainage  area  of  17,000  square  miles. 
With  the  exception  of  the  power  development  of  the  Shaw- 
inigan  Water  and  Power  Company  at  Shawinigan  Falls,  eight 
miles  below  Grand'Mere,  the  development  described  herein 
is  the  largest  on  the  St.  Maurice  River. 

A  small  development  of  35,000  horse-power  has  existed 
at  Grand'Mere  for  some  thirty  years,  the  whole  power  from 
this  development  being  used  by  the  company  now  known  as 
the  Laurentide  Company,  Ltd.,  formerly  "Laurentide  Paper 
Company,  Ltd."  On  January  1,  11)16,  the  Laurentide  Power 
Company,  Ltd.,  purchased  from  the  Laurentide  Company, 
Ltd.,  all  the  water  rights,  lands,  machinery,  etc.  covering  the 
water  power  and  development  at  Grand'Mere,  and  in  the  St. 
Maurice  River  above  Grand'Mere,  appertaining  to  this  de- 
\eloipment. 

The  devcln|)ment  consists  of  a  concrete  gravity  dam 
about  1,800  feet  long,  divided  into  sections.  This  dam  is 
located  along  the  crest  of  the  Grand'Mere  Falls.  The  con- 
trol of  the  water-levels  is  olitained  by  the  use  of  eighteen 
sluice  gates,  40  feet  in  kii,mh  by  18  feet  in  height,  and  oper- 
ated by  a  moveable  crane  from  the  top  of  the  dam.  These 
gate-openings,  with  certain  auxiliary  openings  in  the  power- 
house, etc.,  have  sufficient  area  to  i)ermit  of  a  maximum  flow 
of  300,000  cubic  feet  per  second,  with  a  depth  of  water  over 
the  crest  of  the  dam  of  18  feet.  The  maximum  height  of  the 
dam  is  about  60  feet.  The  dam,  power-house,  and  all  per- 
manent structures  are  located  on  solid  granite  foundations. 

Storage 

Tlie  Sf.  Maurice  River  at  the  present  time  has  a  mini- 
mum flow  of  about  8,000  cubic  £eet  per  second  and  a  maxi- 
mum of  17.5,000  cubic  feet  per  second.  When  the  storage 
works  now  l)eing  carried  on  at  La  Loutrc  are  completed  it  is 
anticipated  that  the  niininnini  flow  will  l)e  increased  to  about 
15,000  cubic  feet  per  second.  The  availalile  liead  at  Grand'- 
Mere at  low  water  is  84  feet,  and  with  this  head  the  possible 
power  development  at  Grand'Mere,  taking  into  consideration 
the  ordinary  fluctuation  of  the  load,  is  about  150,000  horse- 
power. 

One  of  the  outstanding  features  of  the  dexclopment  at 
(irand'Mere  is  the  large  lake  formed  by  tiie  dam.  Tiiis  lake 
has  an  area  of  nearly  ten  square  miles,  and  the  back-water 
extends  for  a  distance  of  some  twenty  miles  above  the  power 
development  at  Grand'Mere;  the  large  amount  of  water  im- 
pounded by  this  lake  will  greatly  facilitate  the  economical 
use  of  the  water. 

The  power-house  building  consists  of  a  steel  frame,  with 
l)rick  walls,  standing  on  a  concrete  substructure  450  feet  long 
by  180  feet  wide.    It  is  com|>letely  equipped  with  all  tlie  ma- 


chinery and  apparatus  for  si.x  water-wheel  units,  and  partly 
completed  for  three  additional  units.  For  these  three  addi- 
tional units  provision  has  been  made  by  leaving  openings, 
providing  the  gates,  etc.,  in  the  bulkhead  wall,  and  building 
up  the  foundations  to  a  point  just  below  where  the  water- 
wheels  will  be  located.  The  building  is  provided  with  ample 
space  for  transformers,  oil  circuit  breakers,  high-tension  and 
low-tension  bus  bars,  etc.  The  gatehouse,  located  just  above 
and  in  the  rear  of  the  power-house,  and  covered  by  the  same 
building,  is  fully  equipped  with  gates  and  rack-operating 
mechanism. 

Turbines 

Water-wheels  and  au.xiliar>-  machinery  were  manufac- 
tured and  installed  by  tiic  1.  P.  Morris  Company.  The  tur- 
bines are  of  the  vertical  shaft,  single  runner  type,  installed  in 
scroll  cas  and  draft  tube,  moulded  in  the  substructure.  The 
turbines  are  rated  at  30,000  horse-power  each  under  a  head  of 
78  feet,  and  operating  at  a  speed  of  130  revolutions  per  min- 
ute. These  machines  are  controlled  by  automatic  Lombard 
governors,  provided  with  electrical  devices  for  regulating  the 
speed  from  switchboard. 

•  Generators,  Etc. 

Tile  six  generators  are  \  ertical  units  of  16,400  kv.a.  capa- 
city, three-phase,  operating  at  6,600  volts,  60  cycles.  Each 
generator  is  equipped  witii  its  own  exciter  machine.  Below 
the  exciter  and  above  the  rotor  of  the  generator  is  a  thrust 
bearing  of  the  Kingsbury  type,  the  whole  load  being  carried 
on  a  film  of  oil.  The  electric  current  on  leaving  the  gener- 
ators passes  through  oil  switches  mounted  on  a  gallery  just 
l^ehind  the  generators,  and  from  that  point  to  the  low  tension 
buses  through  to  the  transformer  room,  where  are  located 
three  9,000  kw.  transformers,  which  change  the  voltage  from 
6,600  to  100,000  volts.  At  this  voltage,  power  is  transmitted 
to  Shawinigan  Falls,  where  it  is  fed  into  the  system  of  the 
Shawinigan  Company.  An  additional  bank  of  three  9,000  kw. 
transformers  is  now  being  installed,  .\nothcr  bank  consist- 
ing of  three  5,000  kw.  transformers,  changes  the  voltage  from 
6,600  to  57,000  volts,  at  which  voltage  it  is  transmitted  to  Que- 
bec, Three  Rivers,  and  other  points. 

Tlie  usual  equipment  of  lightning  arresters,  automatic 
relays  etc.,  is  provided.  In  order  to  provide  against  failure 
of  the  direct  connected  exciters  two  motor-generator  sets  arc 
installed,  which  can  be  used  in  case  of  necessity.  The  switch- 
board or  control  room  is  located  at  the  top  of  the  building, 
in  the  west  end,  where  the  control  of  the  entire  station  is  cen-' 
tralized.  The  six  generators,  with  switching  equipment  and 
Tirrill  regulator,  circuit  breakers  (reactance  type  "C"),  re- 
sistance coils,  etc.,  were  supplied  by  tlie  Canadian  Westing- 
house  Company. 

The  Illustrations 

■|  lie  illustrations  hcrevvitli.  wliich  we  reproduce  through 
the  kiiidness  of  llie  Laurentide  Power  Company,  show  tlie 
main  features  of  the  work.  Fig.  1  is  a  general  view  of  the 
plant,  discharge  side;  Fig.  3  shows  a  cross-section  plan  of  the 
power  house;  Fig.  :{  shows  a  closer  view  of  the  intake  side; 
Fig.  4,  the  dam  and  regulating  gj^tes  at  Grand'Mere;  Fig.  5, 
generator  room;  and  Fig.  6,  the  switchboard  room. 

On  January  1.  1916,  contracts  were  entered  into  with  the 
Laurentide  Company,  Ltd.,  and  tlie  Shawinigan  Water  and 
Power  Company  for  taking  the  entire  output  of  the  Lauren- 
tide Power  Company.  Under  these  contracts  the  purchasing 
(Concluilcd  on  pajre  567) 


Fig.  2 — Cross  Section  Plan  of  Power  Station 
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Fig.  4— -Regulating  Gates  on  Dam,  Grand'Mere 
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Fig.  6 — Switchboard  Control  Room — Power  House 
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Plant  of  the  Laurentide  Power  Company 

(Concluded  from  page  563) 
coniipanies  take  delivery  of  the  power  in  tlie  station  of  the 
power  company,  thereby  relieving  the  power  company  of  any 
expense  in  connection  with  the  construction  of  transmission 
lines,  etc.  At  the  present  time  these  contracts  are  in  force  to 
the  extent  of  25,000  horse-power  delivered  to  the  Laurenti'de 
Company,  and  30,000  horse-power  to  the  Shawinigan  Com- 
pany, a  total  of  55,000  horse-power.  This  amount  will  in- 
crease steadily  so  that  by  the  middle  of  1918  the  Laurentide 
Power  Company  will  be  delivering  at  least  75,000  horse- 
power, and  after  that  date  it  is  expected  the  load  will  increase 
rapidly  to  the  full  amount  of  125,000  horse-power. 

The  Laurentide  Power  Company  has  made  an  arrange- 


ment with  the  Shawinigan  Water  and  Power  Company  by 
which  the  latter  company  undertakes  the  operation  of  the 
power  plant,  thereby  giving  to  the  Laurentide  Power  Com- 
pany the  wide  experience  of  the  Shawinigan  company,  as 
well  as  any  necessary  assistance  from  its  engineering  stafif, 
which  may  be  ret|uired  in  connection  with  the  operation  of 
the  plant.  The  ownership  uf  the  Laurentide  Power  Com- 
pany is  vested  largely  in  the  Laurentide  Company  and  the 
Shawinigan  Water  and  Power  Company. 

The  fundamental  conditions  for  a  successful  hydro-elec- 
tric development  are  clearly  at  hand  at  the  plant  of  the  Laur- 
entide Power  Company,  i.e.,  moderate  capital  cost,  an  ample 
supply  of  water,  a  practically  constant  head,  and  a  plant  built 
on  the  most  modern  designs  and  founded  on  solid  rock. 


Conservation  and  Increase  of  Our  Domestic 
and  Overseas  Trade  is  Urged 


Senator  Frederic  Nicholls,  speaking  to  the  debate  on 
"Conservation  of  Canadian  Trade,"  in  the  Senate  on  June  5, 
ofifered  the  following  resolution: 

That  in  the  opinion  of  this  Honourable  House,  it  is  ex- 
pedient to  appoint  a  committee  to  inquire  into  and  report  up- 
on the  best  method  or  methods  of  conserving  and  increasing 
our  domestic  and  overseas  trade  to  the  end  that  our  present 
prosperity  may  not  unduly  suffer  when  the  stimulus  resulting 
from  orders  for  munitions  and  other  war  supplies  is  removed, 
and  that  the  committee  consist  of  Hon.  Messrs.  Beaubien, 
Edwards,  McLennan,  Dandurand,  Gillmor  and  the  mover. 

Senator  Nicholls  said  in  part:  "Presently  this  country  is, 
notwithstanding  the  war,  but  rather  as  a  result  of  the  war, 
experiencing  a  period  of  great  prosperity.  Prior  to  the  com- 
mencement of  the  war  Canada  borrowed  about  three  hun- 
dred million  dollars  each  year  from  Great  Britain,  partly 
to  pay  interest  OU'  debts  already  contracted,  and  partly  to 
develop  our  resources  and  for  industrial  investments.  When 
the  tocsin  of  war  first  sounded  this  source  of  supply  was 
shut  off  immediately.  For  a  short  period  trade  and  finance 
were  severely  disorganized,  but  the  recovery  was  not  long 
delayed,  and  our  recent  trade  returns — and  figures  in  the 
final  analysis  are  what  count — almost  surpass  belief.  Quoting 
from  the  recent  Budget  speech  of  the  Honourable  the  Min- 
ister of  Finance,  I  may  point  out  that  during  the  first  year 
of  the  war  the  revenue  froni  all  sources  whs  about  $130,- 
000,000;  it  rose  during  the  second  year  to  $170,000,000;  but 
for  the  year  ended  the  31st  March  last  the  revenue  increased 
to  $232,000,000.  Our  total  war  outlay  since  the  beginning 
of  hostilities  is  over  $600,000,000,  and  is  constantly  increasing, 
and  this  expenditure  has  been  met  partly  from  revenue  and 
partly  from  the  proceeds  of  domestic  loans,  which  have  ag- 
gregated $350,000,000;  and  in  addition  our  chartered  banks 
have  loaned  to  the  Imperial  Treasury  over  $150,000,000  to 
meet  its  commitments  for  munitions  and  supplies  purchased 
in  Canada. 

Large  Munition  Orders 

"It  should  be  rememljered,  however,  that  a  very  large 
proportion  of  our  prosperity  is  the  result  of  extraordinary 
orders  for  war  materials  and  supplies,  amounting  to  vast 
sums,  some  estimate  of  which  may  be  realized  when  I  cite 
the  fact  that  orders  received  by  the  Imperial  Munitions  Board 
alone  amount  at  this  time,  in  round  figures,  to  about  one  bij- 
lion  dollars,  and  that  of  this  sum  about  six  hundred  million 
dollars  has  already  been  disbursed  to  manufacturers  in  pay- 
ment for  munitions,  and  that  engaged  in  this  manufacture, 
directly  and  indirectly,  there  are  over  250,000  workers.  Fur- 


ther vast  slims  have  also  been  paid  out  in  the  purchase  of 
grain  and  other  farm  products,  machinery,  clothing,  woollens, 
and  an  infinite  variety  of  Canadian  natural  and  manufactured 
products.  It  is  because  of  this  that  my  resolution  draws 
attention  to  the  absolute  necessity  of  some  action  being  taken 
to  minimize,  if  at  all  possible,  the  sad  check  this  country 
will  receive  when  this  source  of  income  fails  us.  ? 

"After  the  war  ceases  there  will  certainly  be  a  period  of 
disorganization,  when  the  balance  of  trade,  which  for  some 
time  past  has  flowed  steadily  in  our  favor,  will  commence 
to  recede.  The  countries  now  at  war,  however,  particularly 
those  that  have  been  devastated  in  Europe,  will  require  to 
expend  immense  sums  in  reconstruction,  and  will  become 
customers  of  those  countries  which  are  most  ready  to  supply 
the  requirements  promptly  and  at  a  reasonable  price.  In 
this  country  we  have  had  little  experience  in  either  looking 
for  or  catering  to  an  export  trade,  and  if  we  desire  to  share 
in  the  volume  of  business  that  will  be  offering  overseas 
we  can  make  our  preparations  none  too  soon. 

"Admitting  that  Germany  in  the  past  has  built  up  her 
vast  foreign  trade  largely  through  the  help  of  the  State,  and 
admitting,  as  intimated  by  Sir  Robert  Borden,  that  State 
aid  will  be  extended  at  even  greater  lengths  after  the  con- 
clusion of  the  war,  it  behooves  us  to  consider  whether  we 
in  Canada  will  leave  to  the  individual  the  development  of  the 
foreign  trade  that  might  naturally  accrue  to  Canada,  or 
whether  the  government  of  this  country  will,  in  some  form, 
undertake  to  assist  in  the  development. 

"Alexander  Behr,  vice-president  of  the  Russian  Chamber 
of  Commerce,  Moscow,  in  an  article  in  the  Journal  of  the 
Russian  American  Chamber  of  Commerce,  makes  the  claim 
that: 

Germany's  great  increase  in  foreign  trade  up  to  the  time 
of  the  war  was  due,  more  than  to  any  other  factor,  to:  first, 
the  co-operation  between  her  business  men  and  her  govern- 
ment; and  second,  the  foresight  and  liberal  methods  of  her 
bankers.  Her  banking  facilities  were  shaped  to  suit  condi- 
tions abroad,  and  her  bankers  came  into  direct  and  close  con- 
tact with  the  people  whose  trade  was  sought.  Credit  condi- 
tions were  studied  at  close  quarters,  and  l)usiness  was  done 
through  the  hanks. 

Banking  System  at  Fault 

"Next  to  intelligent  assistance  from  the  state  it  is  obvious 
tliat  in  foreign  trade  the  question  of  credit  is  the  most  im- 
|)ortanl  item,  and  in  Canada  our  banking  system  does  not 
tend  to  encourage  the  granting  of  credit  for  foreign  exports 
other  than  on  bills  of  exchange  drawn  against  actual  ship- 
ments, or  commodities  in  (.'levators  or  warehouses.    It  is  no 
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criticism  of  the  banks  to  ilraw  .iiU'iition  to  the  fiuM  that  pro- 
vision has  not  been  made  for  a  siuoilic  ikiiannuMit  lor  uraiit- 
ing  credits  against  exports  of  nianiilactured  goods,  for  until 
now  the  necessity  has  not  been  urgent,  and  our  manufac- 
turers had  not,  prior  to  the  war,  developed  to  the  extent  that 
they  were  in  a  position  to  later  to  ilu-  world's  markets. 

"Since  the  war,  as  1  have  pointed  out.  we  have  manufac- 
tured and  shipped  upwards  of  six  huiulrcd  million  dollars' 
worth  of  munitions  alone,  and  I  venture  to  say  that  the  pro- 
duction of  munitions  is  the  most  intricate,  the  most  delicate, 
and  the  most  precise  class  of  manufactun-  that  could  be 
undertaken.  It  was  an  entirely  new  industry  to  Canada, 
and  it  is  a  credit  to  Canadian  industry  that  in  such  a  short 
time  so  many  existing  factories  were  reorganized  and  new 
ones  established  that  have  turned  out  such  an  immense 
quantity  of  munitions,  and  thereby  brought  to  Canada  so 
large  a  sum  as  six  hundred  million  dollars  for  munitions  alone. 
If  the  manufacturers,  when  the  need  arose,  were  able  to 
accomplish  such  results  I  take  it  that  they  would  be  equally 
resourceful  in  manufacturing  many  other  lines  of  goods  for 
export  that  will  be  required  by  the  European  countries,  we 
hope  at  no  late  date;  but  in  order  to  bring  this  about  some 
systematic  method  of  state  aid  will  have  to  be  adopted. 

Finance  Committee  Report 
"That  assistance  in  some  form  is  necessary  is  not  to 
be  wondered  at  when  we  consider  that  even  in  Great  Britain 
they  have  felt  the  necessity  of  grappling  with  the  same  prob- 
lem. It  has  been  admitted  that  the  German  national  system 
of  manufacturing  for  export,  and  system  of  banking  facili- 
ties for  export  trade,  were  far  in  advance  of  those  which 
obtained  in  Great  Britain,  and  having  these  facts  in  view  the 
British  Government  appointed  a  committee  known  as  "The 
Committee  on  the  Financial  Facilities  for  Trade."  A  per- 
usal of  their  report  to  the  British  Board  of  Trade  is  most 
illuminating.  It  is  too  voluminous  to  quote  in  extenso,  but  I 
bespeak  your  indulgence  in  quoting  one  or  two  of  the  salient 
clauses,  one  of  which  says: 

We  recognize  that  the  British  manufacturers  may  be  fre- 
quently in  want  of  finance  of  a  kind  which  a  British  joint 
stock  bank  with  liabilities  could  not  prudently  provide,  where- 
as the  German  banks  in  particular  seem  to  be  able  to  afford 
special  assistance  at  the  inception  of  undertakings  of  the  most 
varied  description,  and  to  have  laid  themselves  out  for  stimu- 
lating and  promoting  and  to  carrying  them  through  to  com- 
pletion. We  conclude  therefore  that  there  is  ample  room  for 
an  institution  which,  while  not  interfering  unduly  with  the 
ordinary  business  done  by  British  joint  stock  banks,  by  col- 
onial banks,  and  by  British  foreign  banks  and  banking  houses, 
may  be  able  to  assist  British  interests  in  a  manner  that  is  not 
possible  under  existing  conditions. 

"The  report  further  recommended  that  the  main  features 
of  the  Trade  Bank  should  be  as  follows: 

It  should  not  accept  deposits  at  call  or  at  notice. 

It  should  open  only  current  accounts  for  jjarties  who  pro- 
pose to  make  use  of  the  overseas  facilities  which  it  would 
afford. 

It  should  have  a  foreign  exchange  department  where 
special  facilities  might  be  afforded  for  dealing  in  bills  in 
foreign  currency. 

It  should  open  a  credit  department  for  issuing  of  credits 
to  parties  at  home  and  abroad. 

It  should  inaugurate  an  information  bureau. 

Where  desirable  it  should  co-operate  with  the  merchant 
or  manufacturer,  and  possibly  accept  risks  upon  joint  account. 

It  should  become  a  centre  for  syndicate  operations,  avail- 
ing itself  of  the  special  knowledge  which  it  will  possess 
through  its  information  bureau. 

It  should  receive  government  assistance. 

British  Government  Favorably  Impressed 
"This  report  was  not  only  seriously,  but  most  favorably 
received  by  the  Government,  and,  really  at  their  suggestion, 
a  British  Export  Bank,  to  be  known  as  the  British  Trade 
Corporation,  was  promoted,  and  I  have  just  received  from 


Sir  Albert  Stanley,  of  the  British  Board  of  Trade,  which 
is  a  department  of  the  Government,  a  copy  of  the  petition 
of  the  promoters,  deed  of  settlement,  and  the  royal  charter 
of  incorporation. 

"Now,  I  think  1  have  shown  you  that  the  great  develop- 
ment of  German  trade  abroad  was  brought  about  in  a  com- 
paratively short  time  by  an  intelligent  system  of  state  aid, 
and  by  a  system  of  banking  specially  developed  for  the  pro- 
motion and  extension  of  foreign  trade.  I  have  also  shown 
that  some  of  the  keenest  business  men  in  England,  members 
of  a  committee  appointed  by  the  British  Government,  have 
arrived  at  the  conclusion  that  the  only  way  for  the  British 
manufacturer  to  successfully  compete  after  the  war  in  for- 
eign markets  is  to  adopt  a  system  somewhat  similar  to  the 
German  system,  and  their  recommendations  have  been  ap- 
proved by  the  Government,  and  a  royal  charter  granted  to  a 
British  trade  corporation,  sympathetically  in  alliance  with  the 
Government,  and  with  an  initial  capital  of  ten  million  pounds 
sterling. 

"It  is  not  my  purpose  to  urge  any  definite  line  of  policy, 
but  1  do  urge  that  a  committee  of  the  House  be  appointed  so 
that  this  important  matter  may  be  given  serious  considera- 
tion with  the  hope  that  after  the  evidence  of  those  in  this 
country  best  qualified  to  advise  in  this  matter  has  been  heard 
it  may  be  possible  to  formulate  some  plan  that  may  measur- 
ably attain  a  result  so  greatly  to  be  desired. 

A  Trade  Bureau 

"It  is  a  question  whether  it  would  be,  or  would  not  be, 
too  radical  a  proposition  for  the  Government  to  consider  es- 
tablishing a  trade  bureau,  or  a  department,  which  would  actu- 
ally sell  Canadian  products  in  foreign  markets  and  distribute 
the  orders  received  amongst  Canadian  producers  of  natural 
and  manufactured  goods.  Such  a  plan  to  my  mind  has  much 
to  recommend  it.  A  government  department  as  sales  agent 
would  carry  more  weight  than  an  individual  or  corporate  body 
could.  It  would  also  be  able  to  finance  trade  credit  on  a  much 
lower  basis  of  interest,  and  thereby  create  a  trade  that  it 
would  be  impossible  for  the  individual  to  develop.  The  proof 
that  such  a  plan  is  feasible  is  at  hand.  The  Imperial  Muni- 
tions Board  is  a  department  of  the  British  Government  and 
has  practically  sold  to  that  Government  hundreds  of  millions 
of  dollars  worth  of  munitions  in  bulk,  and  have  distributed 
this  vast  volume  of  trade  amongst  hundreds  of  Canadian 
firms,  thereby  saving  the  country  from  a  period  of  depression 
when  normal  trade  was  dormant,  affording  profitable  em- 
ployment to  thousands  of  men  and  women,  who  otherwise 
might  have  been  a  charge  on  the  community.  For  further 
proof  the  War  Purchasing  Commission,  a  department  of  the 
British  Government,  may  be  cited,  where  \ye  have  millions 
of  dollars  worth  of  Canadian  products  sold  to  allied  nations, 
and  the  orders  distributed  broadcast  to  people  who  of  their 
own  initative  would  never  have  sold  to  a  foreign  market. 
Constructive  Statesmanship 

"When  the  war  ends  we  run  great  danger  of  a  panic 
through  disorganized  trade  conditions,  unless  the  government 
lends  a  helping  hand.  '  Hundreds  of  millions  of  dollars  have 
been  spent  in  the  construction  of  canals  and  the  develop- 
ment of  our  waterways,  and  we  are  to  be  called  upon  to 
advance  millions  for  the  construction  of  good  roads,  but  of 
what  advantage  are  these  public  works  unless  an  expanding 
trade  calls  for  their  utilization,  A  few  millions  to  risk  in 
the  development  of  trade  is  not  too  much  to  expect  from  a 
government  that  has  always  stood  for  constructive  states- 
manship." 


Lieut.  Fred  Clarke,  who  for  the  past  few  years  has  been 
connected  with  the  contracting  tirm  of  Grant,  Smith  &  Mc- 
Donnell, of  VancouNcr,  is  now  organizing  a  railroad  con- 
struction draft  for  overseas  duty. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Militar\'  Hospital  Commission,  according  to  report, 
has  a  scheme  under  way  for  tlie  erection  of  a  $300,000  hospital 
in  London,  Ont.,  for  that  military  district.  The  (-)ntario 
Government  is  to  be  asked  for  a  .uraiit  of  twenty  acres  from 
property  of  the  London  Huspital  for  the  Insane,  fronting  on 
Dundas  Street. 

It  is  possible  that  the  Bloor  Street  viaduct,  Toronto,  may 
he  completed  and  ready  for  traffic  before  winter  sets  in  this 
year.  Works  Commissioner  Harris  has  been  instructed  to  con- 
fer with  the  contractors  with  a  view  to  obtaining  their  con- 
sent to  allow  the  city  to  proceed  with  the  pavement  concur- 
rently with  the  progress  of  construction. 

The  Toronto  Board  of  Control  recently  received  from  the 
Parks  Commission  and  the  works  commissioner  the  plans  for 
the  reclamation  work  proposed  to  be  undertaken  this  year  by 
the  Harbor  Commission  at  the  western  channel.  Island  Park, 
Hanlan's  Point,  and  Keele  Street,  the  total  estimated  expen- 
diture amounting  to  .$3(57,400. 

At  the  last  meeting  of  the  Town  Council  of  Lindsay, 
Ont.,  Mr.  Oliver  Smith,  the  town  engineer,  presented  a  report, 
prepared  by  James,  Loudon  &  Hertzberg,  of  Toronto,  on  the 
location  and  size  of  the  proposed  storm  sewer  to  drain  the 
Dominion  Arsenal  area.  It  is  proposed  to  build  a  sewer,  be- 
ginning with  a  :iO-inch  diameter  and  finishing  with  a  48-inch 
diameter,  on  Albert  Street  and  Melbourne  Street.  The  total 
length  of  sewer  is  about  3,800  feet. 

The  Canadian  Leonard  Construction  Co.  are  taking  rapid 
steps  in  preparation  for  the  erection  of  the  new  Quaker  Oats 
plant  at  Peterboro,  Ont.,  which  is  to  be  put  under  way  very 
shortly.  A  tower  for  the  elevation  of  concrete  is  being  l)uilt, 
and  will  first  be  used  in  the  construction  of  18  new  concrete 
silos  for  the  storage  of  grain.  These  silos  will  be  similar  to 
those  which  were  previously  in  use  and  which  escaped  the 
lire.  The  demolition  of  the  six-storey  warehouse  is  pro 
ceeding.  The  rear  portion  was  levelled  by  lilasting,  and  the 
front  end  is  being  taken  down  from  the  top.  It  is  the  inten- 
tion of  the  company  to  have  the  eiglit-storey  building,  com- 
prising the  main  portion  of  the  i)lant,  up  by  Christmas,  to- 
gether with  the  new  battery  of  grain  storage  elevators.  A 
large  l)oarding  and  rooming  house'  for  accommodating  the 
men  is  nearing  completion. 

Improvements  in  London,  Ont.,  ami  London  district  that 
will  cost  over  .$300,000,  it  is  stated,  will  be  undertaken  imme- 
diately by  the  C.P.R.  The  work  will  be  rushed,  so  that  by 
fall  the  company  will  he  in  a  position  to  put  its  newest  and 
largest  locomotives  on  the  lines  between  Windsor  and  To- 
ronto to  handle  what  is  expected  to  l)e  the  greatest  busi'ness 
on  record.  More  than  $300,000  will  l)e  expended  l)etween 
London  and  Toronto  in  rebuilding  the  bridges,  so  that  they 
will  carry  the  heavier  trains,  and  all  the  principal  sidings  in 
tlie  district  are  to  be  enlarged,  so  that  they  will  accommodate 
longer  trains.  The  entire  system  !)etween  London  and  Wind- 
sor will  be  rc!)allastcd  this  summer,  at  a  cost  of  $75,000.  The 
station  at  London  is  to  l)e  remodelled  and  larger  express  and 
baggage  rooms  built  and  a  new  lunch  room  installed.  These 
improvements,  together  with  new  heating,  etc.,  will  cost  over 
$10,000. 

The  delegation  from  the  \orlii  \'ancou\i'i-  district,  which 
recently  visited  Ottawa  to  present  their  claims  regarding  th.' 
nationalization  of  Vancouver  hari)or  and  government  aid  for 
the  construction  of  a  dry-dock,  were  informed  l)y  lion.  R. 
Rogers,  Minister  of  Public  Works,  tlial  the  Dominion  sui)- 


sidy  in  connection  with  dry-dock  work  was  open  to  the  first 
company  which  could  comply  with  the  government's  require- 
ments. The  Minister  also  stated  that  he  proposed  bringing 
in  a  bill  to  increase  the  subsidy  for  a  first-class  dock  to  4>i 
per  cent.  It  is  now  reported  that  the  Peter  Lyall  &  Sons 
Construction  Company,  of  Montreal,  are  likely  to  take  ad- 
vantage of  the  government  assistance,  and  that  they  have 
secured  an  option  for  the  purchase  of  the  new  Wallace  ship- 
yards No.  2  and  the  P\'ll  property  adjoining.  It  is  understood 
that  the  plans  under  consideration  include  not  only  a  con- 
siderable enlargement  of  the  present  shipyards,  but  later  the 
construction  of  a  large  dry-dock  on  the  adjoining  foreshore. 

The  Sarnia  Builders'  Exchange  has  taken  out  letters  pat- 
ent of  incorporation  under  the  Ontario  Companies  Act,  with- 
out share  capital.  The  objects  of  the  exchange,  as  set  forth 
under  tiieir  incorporation,  are  as  follows:  To  promote  and 
protect  the  interests  of  those  engaged  in  the  various  trades 
and  occupations  connected  with  the  construction  and  erection 
of  buildings  in  the  County  of  Lambton,  and  especially  in  the 
city  of  Sarnia;  to  establish  and  maintain  uniformity  in  com- 
mercial usages  relating  to  building  and  building  trades;  to 
secure  and  furnish  to  its  members  information  on  matters 
pertaining  to  their  business  interests;  to  prevent,  as  far  as 
possible,  and  to  adjust  difficulties  and  misunderstanding  in 
relation  to  said  occupations;  to  inculcate  just  and  equitable 
principles,  and  to  promote  good  feeling  and  harmony  amongst 
those  engaged  in  the  various  building  trades  and  other  kin- 
dred trades.  The  provisional  directors  of  the  exchange  are 
George  A.  C.  Andrew  and  James  Harrison  Shanks,  builders; 
Norris  Elgin  Gibb  and  John  Elnor,  carpenters;  Joseph  Gra- 
velle,  painter;  John  McGibbon,  lumber  merchant;  and  Harry 
Bailey  Fenton,  manufacturer,  all  of  the  city  of  Sarnia.  Active 
steps  will  be  taken  at  once  to  provide  more  houses  in  the  city, 
and  it  is  the  intention  of  the  association  to  canvass  the  city  in 
the  endeavor  to  obtain  stock  subscriptions  for  approximately 
$100,000  to  be  used  in  the  erection  of  workingmen's  homes. 
The  exchange  would  finance  the  construction  of  homes  to 
reliable  parties,  the  cost  to  be  paid  in  regular  monthly  instal- 
ments, according  to  the  tentative  plan  projected  at  a  recent 
meeting. 


Personals 

Mr.  S.  B.  Bennett,  formerly  municipal  engineer  of  South 
Vancouver,  has  been  appointed  principal  of  engineering  and 
allied  trades  at  the  Winnipeg  college  for  returned  soldiers. 

Major  E.  G.  M.  Cape,  president  of  E.  G.  M.  Cape,  Ltd., 
general  contractors,  Montreal,  is  among  the  officers  returned 
to  Canada  from  the  front  on  sick  leave.  Major  Cai)e  was  re- 
cently wounded. 

John  D.  Galloway,  assistant  mineralogist  in  the  Depart- 
ment of  Mines  at  Victoria  for  several  years,  has  been  appoint- 
ed engineer  for  the  Northeastern  Mineral  Survey  District, 
which  embraces  the  old  mining  divisions  of  Omineca,  Peace 
River,  Cariboo,  and  Quesnel.  Mr.  Galloway,  wdiose  head- 
quarters will  be  at  Hazelton,  is  a  graduate  of  McGill  Univer- 
sity. The  new  mining  act  divides  the  province  into  six  dis- 
tricts, each  to  be  in  charge  of  a  qualified  engineer,  i)ut  it  is 
thought  no  further  appointments  will  he  made  for  some  time. 

Mr.  Frank  H.  Crockard  has  been  elected  president  of  the 
Nova  Scotia  Steel  and  Coal  Company,  in  succession  to  Col.  T. 
Cantley,  who  becomes  president  of  the  board  of  directors. 
Mr.  Crockard  was  formerly  vice-president  of  the  Tennessee 
Coal,  Iron,  and  Railroad  Company,  in  active  charge  of  con- 
M ruction  and  co-operation.  This  concern  is  a  subsidiary  of 
the  Cniteil  States  Steel  Corporation.  Mr.  Crockard,  it  is 
officially  announced,  intends  to  devote  his  time  to  developing 
plans  for  the  enlargement  of  the  company's  steel  and  coal- 
producing  capacity.  This  expansion  will  be  confined  to  New- 
foundl.ind  and  ( 'anada. 


Contracts  Department 


News    of   Special   Interest   to  Contractors,  Enitineers,  Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Copper  Cliff.  Sask. 

The  C  anatlian  i.  oppi  r  (Uiipany  will 
piirchasc  cctucnt.  hrick.  asbestos  rdoliUK. 
two  or  three  centrifugal  puiups  and  pipes 
in  connection  witii  the  erection  ot  lluiv 
$-.V).00i)  sewaire  |)mni)int;  station. 

East  Oxford  Township,  Ont. 

Township  Council  contemplate  road 
repairs,  culvert  repairs  ami  new  bridge, 
t  lerk.  .1.  Ci.  Jackson.  Oxford  (.'enlre. 

Edmundston,  N.B. 

r..un  Council  contemplate  addition  to 
aqueduct,  sewaije,  and  electric  systems, 
cobtin.ij  $7').000. 

Lindsay.  Ont. 

The  town  proposes  to  build  a  sewer, 
beninning  with  a  :!0-inch  diameter  and 
tinishinii With  a  4S-inch  diameter  on  Al- 
bert and  Melbourne  Streets.  Total  length 
2.800  feet.  James,  Louden  &  Hertzhery, 
Toronto,  consultinij  engineers. 

London,  Ont. 

The  Utilities  Commission  contemplate 
water  extension.  Chairman.  K.  V.  Bu- 
chanan. 

Montreal,  Que. 

The  Hoard  of  Control  will  purchase 
brick  for  construction  of  sewers. 

Oil  Springs,  Ont. 

Town  Council  contemplate  drainage 
repairs.  Councillors.  Dewar  and  Hutch- 
inson. 

Warwick  Township,  Ont. 

Township  C'juncil  contemplate  drain- 
age work.  Secretary-treasurer,  N.  Her- 
bert, Watford. 

Weston,  Ont. 

Plans  are  being  prepared  by  the  con- 
-ulting  engineers.  James,  Loudon  and 
Hertzberg,  and  tenders  will  be  called 
in  the  near  future  for  a  reinforced  con- 
crete intake  crib,  concrete  dividing  wall 
in  the  sedimentation  basin,  and  for  lin- 
ing the  basin  with  concrete. 

CONTRACTS  AWARDED 

East  Wawanosh,  Ont. 

Mr.  Logan,  care  of  Clerk,  A.  Porter- 
field.  Belgrave,  has  general  contract  for 
drainage  system  for  the  Township  Coun- 
cil. 

Marieville,  Que. 

Mr.  r  oderre.  St.  Eusebe,  has  general 
contract  for  cement  walks  cr>sting  $10.- 
000,  for  the  city. 


Railroads,  Bridges  and  Wharves 

Benmiller,  Ont. 

Plans  and  specifications  at  office  of 
the  clerk,  R.  Mcllwain,  Nile,  who  will 
receive  tenders  until  June  30  for  the 
construction  of  two  cement  abutments 


I'lriiuiiuT  Hvidgc  for  the  Township 
111'  CollioriK'. 

Florenceville,  N.B. 

l\niKrs  received  at  the  Department 
of  Public  Works,  Provincial  Govern- 
ment, until  noon,  July  4,  for  the  con- 
struction of  a  steel  ])ridge,  1  span,  feet 
long,  concrete  piers  and  abutments. 
Plans  and  specifications  at  the  Depart- 
ment of  Public  Works.  Minister,  P.  J. 
X'eniot. 

Kingston,  Ont. 

Tenders  received  until  July  IC  for  the 
reconstruction  of  part  of  the  cribwork 
wharves  at  entrance  to  dry  dock  for 
the  Department  of  Public  Works,  Do- 
minion Government.  Plans  and  specifi- 
cations at  office  of  District  Engineer, 
Equity  Bldg.,  Toronto,  and  Postmaster, 
Kingston.  Secretary,  R.  C.  Desrochers, 
Ottawa. 

London,  Ont. 

London  &  Port  Stanley  Railway  Board 
contcmpjate  construction  of  sidings. 
Secretary-treasurer,  Lt.-Col.  Spittal, 
Peoples  Building  Company. 

Moncton,  N.B. 

Tenders  have  been  received  for  the 
erection  of  bridges,  substructures  and 
concrete  culverts  on  the  Intercolonial 
Railway  for  the  Department  of  Railways 
&  Canals,  Dominion  Government. 

CONTRACTS  AWARDED 

Metcalfe  Township,  Ont. 

R.  Waltham,  care  of  Township  Clerk, 
Harry  Thompson,  Kerwood,  has  the  gen- 
eral contract  for  two  reinforced  concrete 
bridges   for   the   Township  Council. 

Newbury,  Ont. 

McPherson  &■  Clerk,  Glencoe,  have 
general  contract  for  station  and  frei.ght 
sheds,  costing  .$.5,000,  for  the  Grand 
Trunk  Railway,  head  office,  Montreal. 

Potton  Township,  Que. 

,\lex.  Pellerin.  Farnham,  has  the  gen- 
eral contract  and  McKinnon,  Holmes  & 
Co.,  Sherbrooke,  the  steel  contract  for 
$.'5,900  concrete  and  steel  ,  bridge  for  the 
Township  Council. 

St.  Ulric,  Que. 

().  H.  Morin,  Sandy  Bay,  has  general 
contract  and  will  sub-let  steel  for  $8,750 
concrete  and  steel  bridge  for  the  Muni- 
cipal Council. 

Wellington  County,  Ont. 

The  County  Cinincil  have  awarded  the 
contracts  for  bridges  as  follows:— E.  Si- 
mons, Drayton,  one;  C.  Smith,  Hillbury, 
two;   Mallini  &  Langdon,  Fergus,  two. 

West  St.  John,  N.B. 

Grant  &  Home,  B.X..A..  Building,  have 
general  contract  for  $1.5,000  engine  she  l 
for  the  Canadian  Pacific  Railway,  head 
office,  Montreal,  and  are  in  the  market 
for  cement,  lumber,  and  metal  lath. 


Public  Buildings,  Churches 
and  Schools 

Campbellford,  Ont. 

The  Town  Council  have  decided  to  go 
ahead  with  installation  of  modern 
plumbing  for  the  Public  and  High  School 
and  to  lay  a  sewer  to  the  River.  Plans 
are  being  jjrepared  and  tenders  will  be 
called  in  the  near  future.  James,  Lou- 
don and  Hertzberg  are  the  engineers  re- 
tained by  the  town. 

Cardston,  Alta. 

Tenders  are  lieing  received  by  the 
chairman  of  the  building  committee.  Wil- 
liam Duce,  Mrst  Avenue  E.,  for  the  erec- 
tion of  a  $20,000  brick  and  cement  church. 
Plans  and  specilications  with  H.  D.  Fol- 
som,  b'irst  Street  N. 

Hamilton,  Ont. 

Ebenezer  Hall,  Barton  and  Ruth  Sts., 
contemplates  erection  of  a  church. 

Kentville,  N.S. 

Tenders  received  by  the  commissioner, 
Hon.  E.  H.  Armstrong,  Halifax,  until 
noon,  June  30,  for  the  erection  of  an  in- 
firmary for  the  Provincial  Government. 
Pl^ns  and  specifications  at  office  of  the 
commissioner  and  sanitorium. 

London,  Ont. 

Plans  in  progress  for  a  $20,000  brick 
nurses'  home  for  the  London  Health  As- 
sociation.   President,  Sir  Adam  Beck. 
Notre  Dame  du  Laus,  Que. 

School  Board  will  start  shortly  on 
the  erection  of  a  frame  school.  Secre- 
tary-treasurer,  S.   Charette,  Lac-a-Foin. 

Pincher  Creek,  Alta. 

Municipal  Council  contemplate  erec- 
tion of  hospital  this  year.  Address, 
Mayor  and  Hon.  W.  Gariepy,  Pauls 
Bldg.,  Edmonton. 

Sydney,  N.S. 

Plans  and  specifications  with  the 
county  clerk,  James  McNeil,  until  Tune 
30,  for  $10,000  asbesto  slate  roof"  for 
asylum  for  the  County  of  Cape  Breton. 

Verdun,  Que. 

Verdun  Baptist  Church  are  erecting  a 
$5,000  addition.  The  architect,  Sydney 
Coomber,  Drummond  Bldg.,  Montreal, 
is  receiving  sub-tenders  for  roofing,  heat- 
ing, plastering,  plumi)ing  and  electrical 
work. 

Westminster  Township,  Ont. 

Township  Council  contemplate  $5,000 
school.  Secretary-treasurer,  Geo.  Rid- 
dell,  Wilton  Grove. 

CONTRACTS  AWARDED 

Charlesburg,  Que. 

Ernest  Paradis  has  general  contract  for 
$5,000  brick  and  frame  school  for  the 
.School  Board. 

Edmonton,  Alta. 

Mr.  Jeffries.   312   McLeod   Bldg..  has 
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general  contract  for  $15,000  frame  church 
for  the  Ukranian  Greek  Catholic  Church. 

Merlin,  Ont. 

A.  Tomlinson.  :;()  W  ade  Street,  Chat- 
ham, has  the  plumbing  and  heating  con- 
tracts for  $5,000  brick  school  for  the 
School  Board,  Romney  Township  Coun- 
cil. 

Montreal,  Que. 

Joseph  \'ezina,  133  Beaudry  St.,  has 
general  contract  for  $5,000  brick  and 
frame  school  addition  for  Soeurs  de  la 
Providence,  310  Demontigny  St. 

J.  A.  Durocher,  391  Chambly  St.,  has 
the  general  contract,  and  will  carry  out 
the  masonry,  carpentry,  plastering  and 
painting,  let  roofing,  heating,  plumliing, 
electrical  work,  and  is  in  the  market  for 
a  quantity  of  building  material. 

St.  Bazile,  Que. 

Nap.  Plamondon  has  general  contract 
for  frame  school  for  the  School  Board. 

St.  Marc-des-Carrieres,  Que. 

Damase  Morin,  Three  Rivers,  has  the 
masonrj'  and  Ans.  Dube,  Bellefeuille  St., 
Three  Rivers,  has  the  carpentry  work 
for  a  $14,000  stone  and  frame  school 
for  the  School  Board. 

Sydney,  N.S. 

F.  L.  Dixon,  Charlotte  Street,  has  gen- 
eral contract  for  repairs  costing  $13,000 
to  schools  for  the  City  Council. 

Three  Rivers,  Que. 

McFarlane  &  Douglas.  350  Slater  St., 
Ottawa,  have  the  roofing,  Louis  Geudsin, 
39  Bridge  St.,  Hull,  the  plumbing  and 
heating,  and  Jas.  Lambert,  44  St.  Gene- 
vieve St.,  the  plastering  contract,  and 
wants  1.000  barrels  of  cement  for  the 
completion  of  a  public  building  for  the 
Department  of  Public  Works,  Dominion 
Government. 

Trenton,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $50,000  brick  high  school  for  the 
School  Board: — Brick,  Milton  Pressed 
Brick  Co.,  50  Adelaide  St.  W.,  Toronto; 
cut  stone,  Jordon  Yokes,  878  Dupont 
St.,  Toronto;  structural  steel,  ornament- 
al iron,  steel  stairway,  McGregor  & 
Mclntyre,  Ltd.,  li;!9  Shaw  St.,  Toronto; 
roofing,  Brown-Jarvis  Roofing  Co.,  9 
George  -St.,  Brantford;  pluml)ing.  heat- 
ing and  ventilating,  Anguish  &  White- 
field,  40  Colborne  St.,  Brantford;  paint- 
ing and  glazing,  F.  G.  Roberts  &  Co., 
Ltd.,  100  Wells  St.,  Toronto. 


Business  Buildings  and  Indus- 
trial Plants 

Chatham,  Ont. 

Plans  are  being  prepared  for  $5,000 
))rick  veneer  addition  to  store  for  S. 
Backus,  King  Street. 

Creighton  Mines,  Ont. 

Gustiana  Cechctte  &  Zcttler,  Sudbury, 
are  having  plans  prepared  for  rebuild- 
ing Inisincss  block. 

Fergus,  Ont. 

|(]lni  Watson  ])lans  to  rebuild  saw- 
mill rcccntlv  (kslniyed  by  fire  at  a  loss 
of  $5,000. 

Hamilton,  Ont. 

Canada  Screw  Co..  334  Wellington  S(. 
W..  contoni]datc  $100.01)0  factory  addi- 
tion. 

The    llullis    Bakery,    Grosvenor  and 


Cannon,  will  shortly  erect  a  $3,000  brick 
addition  to  their  bakery  and  will  let 
roofing,  plumbing,  painting  and  electric- 
al work. 

The  Canadian  Drawn  Steel  Company. 
.\rthur  Ave.,  contemplate  office  build- 
ing  costing  $5,000. 

Kincardine,  Ont. 

The  Circle  Bar  Knitting  Company  are 
erecting  an  $8,000  brick  factory.  Pro- 
prietor, Wm.  Mitchell. 

London,  Ont. 

Beattie  Bros.,  York  St.,  contemplate 
erection  of  $50,000  factory  and  boiler 
house. 

The  Interurban  Motors  Co.,  Ltd.,  con- 
template erection  of  a  garage,  etc.  Man- 
ager, G.  W.  Warburton,  care  of  183-185 
Horton  St. 

Tenders  are  being  received  by  the  ar- 
chitect, H.  A.  McBride,  Edge  Block, 
for  the  erection  of  a  $3,000  office  addi- 
tion for  Dr.  Stevenson,  391  Dundas  St. 

A.  H.  Trebilcock,  306  Dundas  St.,  is 
remodelling  his  store. 

Beattie  Bros.,  St.  George  St.,  are  hav- 
ing plans  prepared  for  a  $10,000  machine 
shop.    Manager,  Mr.  Deacon. 

Peter  Smirlies,  197  Dundas  St.,  con- 
templates erection  of  $100,000  theatre. 

St.  Thomas,  Ont. 

The  Bank  of  Commerce,  head  office. 
Toronto,  contemplate  $15,000  bank  build- 
ing. 

Springfield,  Ont. 

The  Springfield  Milk  Company  are 
having  plans  prepared  for  a  $50,000  fac- 
tory addition.  Manager,  Mr.  Ball, 
Springfield. 

Toronto,  Ont. 

Booth-Coulter  Copper  and  Brass  Com- 
pany, Ltd..  115  Sumach  St..  are  erecting  a 
$7,000  brick  factory  addition. 

Wallaceburg,  Ont. 

John  S.  Fraser  will  erect  a  $10,000 
office  Iniiiding  and  wants  prices  on  roof- 
ing, plumbing,  heating  and  painting. 

CONTRACTS  AWARDED 

Amherstburg,  Ont. 

The  l'"ouiidation  Company,  Ltd..  334 
James  St.,  Montreal,  have  general  con- 
tract for  waterworks  improvements  for 
the  Brunner  Mond  Company. 

Beachville,  Ont. 

Jas.  Coulter,  307  Wellington  St.  N., 
Woodstock,  has  general  contract  and 
will  carry  out  the  masonry,  steel,  car- 
pentry and  roofing  contracts  for  $G,000 
bank  building  for  Mr.  Bribner. 

Calgary,  Alta. 

The  A.  B.  Ormsby  Company  has  been 
awarded  the  contract  for  rolling  steel 
doors  for  the  freight  elevators  here. 

Cap  de  la  Madeleine,  Que. 

A,  Brousseau  has  general  contract  for 
$8,000  frame  hotel  for  Irene  Rochcfort. 

Cobourg,  Ont. 

The  Cobourg  Dyeing  Company  have 
awarded  the  contract  for  fire  doors  to 
the  A.  B.  Ormsby  Company. 

Copper  Cliff,  Ont. 

The  Dominion  Bridge  Company,  Do- 
minion Ave.,  Lachine,  have  the  steel  con- 
tr;ict  and  tlie  Sudbury  Construction 
Company.  Sudi)ury,  tiie  contract  for 
casting    for   $300.0(i()    blast    furnace  and 


converter  for  the  Canadian  Copper 
Company,  who  will  carry  out  the  con- 
crete and  masonry,  water  and  steam  pip- 
ing, drainage  work  and  narrow  gauge 
tracks. 

Dartmouth,  N.S. 

A.  A.  MacDonald.  Pickford  &  Black's 
Wharf,  Halifax,  has  general  contract  for 
pumping  station  and  water  main  for  the 
Imperial  Oil  Co.,  Water  St.,  Halifax. 

Halifax,  N.S. 

J.  Maclnnes  &  Son,  Lower  Water  St., 
general  contractors  for  $18,000  tea 
rooms  for  Wm.  Hart,  Barrington  St., 
will  carry  out  the  roofing  and  painting 
and  Longards  Ltd.,  Mollis  St.,  have  been 
awarded  the  heating. 

Hamilton,  Ont. 

The  A.  B.  Ormsby  Company  have 
been  awarded  the  steel  sash  contract  for 
tlie  John  Morrow  Screw  &  Nut  Com- 
pany. 

The  contract  for  the  steel  sash  for 
the  Canada  Cotton  Goods  Company  has 
been  awarded  to  the  A.  B.  Ormsby  Co. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  $11,000  l^rick  addition  to  garage  for 
the  Jolley  Estate,  John  St.  S.: — Mason- 
ry, Wm.  Yates,  34  Leeming  St.;  steel, 
Trussed  Concrete  Steel  Co.  of  Canada, 
Ltd.,  33  Jordan  St.,  Toronto;  carpentry. 
J.  Poag  &  Co.,  Westinghouse  Ave.;  roof- 
ing, Hamilton  Mica  Roofing  Co.,  101  Re- 
becca St.;  electrical  work,  J.  Dynes,  30 
Avalon  Place;  plumbing  and  heating,  .A.. 
Clark,  7  Main  St.  W. ;  painting,  P. 
Thompson,  13  Walnut  St.  W.;  sheet 
metal,  John  E.  Riddle  &  Son,  Ferguson 
Ave. 

London,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $40,000  foundry  for  Beattie  Bros.. 
St.  George  St.,  Fergus: — Roofing,  Carey 
Roofing  Company,  care  of  owners; 
plumbing  and  heating,  F.  C.  Hunt,  Rich- 
mond and  Kent  Sts.;  painting,  Geo. 
Howe,  477  Adelaide  St.;  steel  sash,  A. 
B.  Ormsby  Co.,  48  Abell  St.,  Toronto; 
galvanized  iron  work,  Fleming  & 
Houghtby,  344  Talipot  St.  The  general 
contractor,  J  no.  Pulherbough.  1006  Wel- 
lington St.,  will  carry  out  the  masonry 
and  carpentry. 

Longford,  Ont. 

The  Standard  Chemical  Company  have 
awarded  the  contract  for  fire  doors  for 
Ih  eir  new  building  to  the  -V.  B.  C)rms- 
l)y  Company. 

Montreal,  Que. 

F.  Durfesne,  353  Princii)al  St.,  St.  Laur- 
ent, has  general  contract,  and  will  do  all 
work  excei)t  plumbing  and  heating  for 
$10,000  brick  hotel  for  .\ld.  lieaulieu,  75 
Mathieu  St.,  St.  Laurent. 

The  North  American  Iron  &  Metal 
Co..  333  William  St.,  are  erecting  brick 
offices  costing  $3,000.  Mr.  Kander,  care 
of  owners,  will  receive  sub-tenders  for 
roofing  plumbing,  heating  and  electrical 
work. 

Church.  Ross  Co.,  Ltd..  40  Hospital 
St.,  have  general  contract  lor  $10,000  re- 
inforced concrete  addition  to  i)l.int.  .\r- 
chitects,  Hutchison.  Wood  &  Miller.  3 
IMace  D'.\rmes. 

L.  Dowling.  Km  Yonge  St.,  To- 
lonlo.  has  general  contract  for  $40,000 

(Continued  on  page  13) 
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renders  Wanted 


Hitching. — Tenders    will    he    rcci-ivi-il    liy  llu 
tu»lcrot|;iir<l  ii|>  to  Tuesday.  July  10th,  at  2  o'clock 
p.m..    lor    till-    coiiNtruclioii    aiiil    cinui'lilinii  ul 
\!        !i'ul   Drain   No.  7.  .\rtluii    To«nslii|i.  W'ol 
I'ounly.     About   r>,0:Ui  cubic   yanls,  all 
vi'avalion. 

riati-,  profile  ami  spccilications  may  be  seen 
at  the  l  lerk's  ofticc,  Kcnilworth,  or  at  the  Town- 
<lii|>  I  lull  on  the  (lay  o(  letting.  A  marked 
ilif«iue  for  U'  j>cr  cent,  of  amount  of  tender 
riui»t   accomiuiny   each  tender. 

The  lowest  or  any  tender  not  necessarily 
.iccepled. 

.\M!EUT  IIKIJ.YER, 
LH--."?  Township  flerk. 


TENDERS 
Concrete  Bridges 


•  ,    li.-iiUcr>  1)C    receiveil    up  to 

-.  Monday.  July  13th,  1917,  for  the  un 
iitionecl  works : 

lai  One  reinforced  concrete  arch  bridge  ovev 
the   Arm   River,   near   Craik,  Saskatchewan. 

ih)  One  reinforced  concrete  arch  bridge  ovei 
the  OuWppelle  River  near  Fairy  Hill,  east  of 
l.unisdcn.  Saskatchewan. 

Plans  and  full  particulars  for  these  works  will 
he  available  on  or  before  June  UMth.  These  can 
be  had  on  application  to  the  undersigned. 

Tenderers  will  submit  prices  for  each  work, 
hut  the  contract  for  both  bridges  may  be  awardcil 
to  one  tenderer  if  the  sum  of  his  tenders  for 
both   works  is  the  lowest  received. 

Tenders  for  each  work  must  be  accompanied  by 
an  accepted  che<|ue  or  other  satisfactory  deposit 
fur  the  amount  of  $2i50.  Deposits  of  unsuccessful 
tenderers  will  be  returned  when  'contracts  are 
awarded. 

The  right  to  reject  any  or  all  tenders  or  to 
waive  any  defects  or  irregularities  therein  is 
tr>  lie  at  the  discretion  of  the  Deputy  Minister 
nf  Highways.. 

The  unauthorized  insertion  of  this  advertise- 
ment will  not  be  paid  for.  /' 

II.  S.  CARPENTKK. 
Deputy  Minister  of  Highways, 

Province  of  Saskatchewan. 

Regina.  Sask.. 

June  Ti.  1017.  2(j-2G 


FOR  SALE 


1 — 30-ton  Locomotive  Crane,  S-Whecl,  55  ft. 
Itooni. 

Apply  VVM,  FRASER, 

211  McGill  Street, 
20-27  Montreal,  Que. 


FOR  SALE 


Two  Hundred  Fir  Doors,  Interior  Craftsman 
Design,  in.  thick,  popular  sizes.     Will  sell 

cheap.     ffOtwl  condition  guaranteed. 

The  Bertrand,  Lockhart  Lumber  Co.,  Ltd., 

Port  Arthur,  Out. 


Tenders  for  the  Construc- 
tion of  an  Incinerator 

CITY  OF  OUTREMONT,  QUEBEC 


Scaled  tenders,  clearly  marked  as  to  tlieir  con- 
tents, will  lie  received  liy  K.  T,  Sonipsim,  City 
Clerk,  City  of  Oulienuinl.  (hu-licH-,  up  tn  S  o'lhick 
p.m.  on  Wednesday,  the  18th  day  of  July,  1917, 
ioy  the  construction  of  ;in  I  nciiK-raloi  w  itli  a 
("Iiiniiiey  and  suitable  llniMiii.L;  of  a  ciipacily  of 
!.">  Ions  of  garbage  for  a  conlinuniis  run  of  ID 
hours. 

Envelopes  must  be  marked  "Tenders  for  the 
Construction  of  an  Incinerator  for  the  City  of 
( )utreniont." 

.Spccilieations  may  be  obtained  from  J.  .\. 
Ducl'aslel.  li.A.Sc.,  City  Engineer,  City  '  Hall. 
I  lilt roniont,  (Juehec. 

Tlie  lowest  or  any  tender  will  not  necessarily 
he  accepted. 

J.  .DUCHASTEL, 

City  Engineer. 

lit; -liT 


<  'utreniont,   ( )iie., 

Innc  ISili,  1!)17. 


Sealed  tenders,  addressed  to  the  undersigned, 
and  enrlorsed  "Tender  for  Reconstruction  of 
Wharves  al  untraiu  i-  lo  I  )ry  Dock,  at  Kingston, 
I  will  1)1-  nccivcil  .ii   liiis  oMicc  ml  Monday, 

July  16.  1917,  foi-  the  i  vronstriiction  of  part  of 
tlu-  ciil'wnrk  wharves  at  tlie  entrance  to  the  Dry 
I)ock.  at  Kingston,  Ont. 

1'1-irs  and  forms  of  contract  can  be  seen  and 
siiccilieation  and  forms  of  tender  obtained  at  this 
Department  and  at  tlie  offices  of  the  District 
Engineer,  Equity  P.uilding.  Toronto.  Out.,  and 
on  application  to  the  Postmaster,  at  Kingston,  Out. 

Persons  tenrlering  are  notified  that  tciideis  will 
pot  tu.-  con-idcix-rl  unless  made  on  tlic  ininted 
fo  111-  -I'piilir.l,  and  signed  with  their  actual  sig- 
natures, -l-i'ing  tlieir  occuiialioiis  and  places  of 
residence.  In  the  case  of  firms,  the  actual  sig- 
nature, the  nature  of  the  occupation,  and  place 
of  residence  of  each  member  of  the  firm  must  be 
.given. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted checuie  on  a  chartered  bank,  payable  to 
the  order  of  the  Honourable  the  Minister  of  Pub- 
lic Works,  equal  to  ten  per  cent.  (10  p.c.)  of 
the  amount  of  the  tender,  which  will  he  forfeited 
if  the  person  tendering  decline  to  enter  into  a 
contract  when  called  upon  to  do  so.  or  fail  to 
complete  the  work  contracted  for.  Tf  the  tender 
be  not  accepted  the  cluipic  \\ill  Ik-  returned. 

The  Department  doc>  not  liiiid  itself  to  accept 
the  lowest  or  any  tender. 

Xote. — Blue  prints  can  be  obtained  at  tlie 
Department  of  Public  Works  by  depo.siting  an 
accepted  bank  cheque  for  the  sum  of  $10,  made 
nayable  to  the  order  of  the  Honourable  the  Min- 
i'^ter  of  Public  Works,  which  will  be  returned  if 
the  intending  bidder  submit  a  regular  bid. 

By  order, 

R.  C.  DESROCHERS, 

Secretary. 

Department   of   Public  Works, 
Ottawa,  June  15,  1917. 

Xewspapers  will  not  be  paid  for  this  advertise- 
ment if  they  insert  it  without  authority  from  the 

D'T'artnient.  25-26 


WANTED 


Wanted  seconfl-hand  limber.  Fir,  Spruce  or 
Pine.  State  condition  and  price.  Box  594,  Con- 
tract Record,  Toronto,  Ont.  24-27 


TENDER 


Scaled  tenders,  marked  "Tender  for  Bridge," 
will  be  received  by  Adrain  I.  MacDonald,  County 
Clerk,  Cornwall,  till  ten  a.m.,  July  9th,  1917,  for 
the  construction  of  fourteen  reinforced  concrete 
bridges  to  be  built  on  the  Highway  System  of 
the  United  Counties  of  Stormont,  Dundas  and 
Clengarry. 

Estimates  of  Quantities 

.\])pro.\imately  one  thousand  cubic  yards  of  re- 
inforced concrete,  with  the  steel  supplied  by  the 
iM nnici|iality,  and  the  necessary  excavation,  grad- 
ing. I  ip-i  a])ping  and  fence,  for  which  a  unit  price 
shall   be   named  in   the  tender. 

Plans  and  specifications  may  be  seen  and  forms 
of  lender  obtained  at  the  office  of  J.  C  Cameron, 
C.IC,  County  Road  Superintendent,  Finch,  or  at 
the  County  Clerk's  office,  Cornwall.  The  lowest 
or  any   lender   not   necessarily  accepted. 

ELI  MERKLEY, 
20-27  Chairman  Road  Comnuttee. 


Steam  Shovel  Wanted 


Wanted  to  rent  or  buy  a  small  second-hand 
steam  shovel.  Must  be  cheap.  Apply  Pettypieces 
Limited,   Atnherstburg,    Out.  24-24 


St.  Paul  to  Electrify  Over  Cascade 
Mountains 

Electrification  of  the  Chicago,  Milwau- 
kee &  St.  Paul  Railway,  already  com- 
pleted through  the  Rocky  and  Belt  Moun- 
tains and  nearly  finished  through  the  Bit- 
ter Root  range,  is  to  be  extended  over 
the  Cascade  Mountains.  Announcement 
of  the  plans  for  this  project  has  been 
made  by  C.  A.  Goodnow,  assistant  to  the 
president  of  the  St.  Paul  System.  Four 
liundred  and  sixteen  miles  of  the  rail- 
road's Puget  Sound  line  is  now  being 
operated  electrically  and  the  work  on  24 
miles  from  East  Portal  to  Avery,  Idaho, 
is  to  be  finished  this  month.  The  com- 
pletion of  this  section  of  the  work  will 
complete  the  original  electrification  pro- 
gram of  440  miles.  While  it  has  not 
l)een  definitely  decided  how  soon  the 
electrification  over  the  Cascade  Moun- 
tains to  the  Coast  will  be  undertaken,  it 
has  been  announced  that  the  surveys  are 
now  under  way. 


Poor  Sewers  Worse  Than  None 

That  the  inadequacy  of  sanitary  sew- 
ers in  certain  sections  of  Birmingham. 
Ala.,  has  developed  conditions  worse 
than  those  prevailing  in  districts  without 
sewers  is  the  declaration  contained  in 
a  formal  statement  issued  by  J.  D.  Truss, 
Commissioner  of  Public  Works  and  a 
civil  engineer.  The  absence  of  storm 
sewers  to  carry  off  the  rainfall  causes 
the  sanitary  sewers  to  become  flooded 
in  heavy  rainfall  and  the  sewage  to  over- 
flow in  basements  and  streets.  One  sec- 
linn  unprovided  with  sewers  failed  to  re- 
port a  single  case  of  typhoid  fever  dur- 
ing an  epidemic  last  suiumer,  while  an 
important  residential  section,  which  was 
sewered,  had  the  largest  amount  of  ty- 
plioid.  Commissioner  Truss  said:  "From 
my  oliservation  I  think  an  inadeqtialc 
sewer  system  is  worse  than  no  sewer 
at  all. 
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Business  Buildings  and  Indus- 
•  trial  Plants 

(Continued  from  page  41) 

storage  warehouse  for  tlie  Consumers 
Cordage  Co.,  283  St.  Patrick  St.  Sub- 
tenders  now  being  received  by  the  gen- 
eral contractor  and  J.  A.  Williams,  283 
St.  Patrick  St.,  for  roofing,  painting, 
glazing,  sprinkler  system,  galvanized  iron 
and  elevator. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $2,5,000  brick  garage  for  .\lex.  Mac- 
kay.  498  Argyle  Ave.,  who  will  carry  out 
the  carpentry  and  painting: — Masonry, 
Ged.  M.  Martin,  Room  52,  312  McGill 
St.;  electrical  work,  L.  B.  Smith.  273  Ad- 
dington  Ave.;  glass,  Hobbs  Mfg.  Co., 
Ltd.,  43  St.  Maurice  St. 

Oshawa,  Ont. 

F.  Flintoff  has  the  general  contract 
and  the  Pre-Cast  Concrete  &  Supply  Co., 
Ltd.,  the  contract  for  pre-cast  concrete 
blocks  in  connection  with  the  erection 
of  a  warehouse  for  Hogg  &  Lytle,  Ce- 
dar Dale. 

Ottawa,  Ont. 

S.  F.  Bowser  &  Co.,  60  Fraser  Ave., 
Toronto,  have  the  contract  for  tanks, 
l)umps,  and  equipment  for  $00,000  auto 
repair  shop  for  the  Ottawa  Car  Co., 
Slater  St. 

Saskatoon,  Sask. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $17,000  brick  store  and  residence 
for  Butler  &  Byers,  22nd  St.  East:— 
General  contract.  J.  H.  Tubby,  804  Mc- 
Pherson  St.;  electrical  work,  Wheaton 
Electric  Co.,  328  Ave.  1  South;  plumb- 
ing and  heating,  Beaton  &  Beady,  care 
of  general  contractor.  General  contrac- 
tor will  carry  out  the  masonry,  steel, 
carpentry,  roofing,  plastering  and  paint- 
ing. 

Jas.  Priel,  315  Ave.  H.  South,  has  gen- 
eral contract  for  $12,000  warehouse  for 
Sawyer  &  Massey  Co.,  Ltd.,  head  office, 
Hamilton. 

Springfield,  Ont. 

Turner  Bros..  Belmont,  have  general 
contract  for  $10,000  hotel  for  W.  C.  Reit- 
chhcld. 

Sydney,  N.S. 

Jno.  R.  Martin,  15  Victoria  Road,  has 
general  contract  and  will  let  jjlumbing, 
heating,  plastering,  painting  and  elec- 
tric work  for  $4,000  store  and  residence 
for  F"elix  Depinti,  Tupper  St. 

Three  Rivers,  Que. 

Anslme  Dube,  Bellefcuille  St.,  has 
general  contract  for  $7,000  brick  and 
frame  office  for  the  St.  Maurice  River 
Boom  &  Driving  Co.,  Ltd. 

Toronto,  Ont. 

The  contract  for  steel  sash  for  the 
Consumers'  Gas  Company's  booster 
building  has  been  awarded  to  the  A.  B. 
Ormsby  Company  by  Messrs.  Burke, 
Horwood  &  White. 

W.  J.  McGuirc  Ltd.,  91  Jarvis  Street, 
have  the  plumbing  and  heating  and  the 
Canadian  Ornamental  Iron  Co.,  88  River 
St.,  have  the  stair  contract  for  $250,000 
theatre.  Associated  architects,  Hynes, 
Fcldman  &  Watson,  10.5  Bond  St. 

The  Toronto  Plate  -Glass  Importing 
C'o.,  91  Don  Roadway,  have  the  glazing 
and  the  Otis  Fensom  Elevator  Co.,  Ltd., 


50  Bay  St.,  the  elevator  contract  for 
$50,000  bakery  for  the  Harry  Webb  Co., 
Ltd.,  23  Buchanan  St. 

Messrs.  Willys-Overland  have  award- 
ed the  contract  for  steel  sash  for  their 
building,  to  the  A.  B.  Ormsby  Company. 

Archibald  &  Holmes,  Excelsior  Life 
Bldg.,  have  general  contract  for  $125,000 
reinforced  concrete  packing  and  cooling 
plant  for  the  Swift  Canadian  Co.,  Keele 
Street. 

The  J.  V.  Gray  Construction  Com- 
pany, Confederation  Life  Bldjg.,  have 
general  contract  for  $15,000  concrete  and 
brick  addition  to  fertilizer  luiilding  and 
frame  stock  pens  costing  $10,000  for  the 
Swift  Canadian  Company,  Keele  St. 

The  following  contracts  have  been 
awardect~in  connection  with  the  erection 
of  a  factory  and  warehouse  costing  $80,- 
000  for  Willard's  Chocolate  Co.,  Ltd.. 
260  Spadina  Ave.: — General  contract, 
Yolles  &  Rotenburg,  67  Baldwin  Street; 
masonry,  Witchall  &  Son,  Jr.,  156  St. 
Helens  Ave.;  carpentry,  G.  L.  Robinson. 
107  Armstrong  Ave. 

Instead  of  Jno.  E.  Russell,  33  Front 
St.  W.,  as  reported  on  June  20,  the  Rus- 
sell-Navin  Company  have  the  general 
contract  and  want  tenders  on  all  small 
trades,  lumber,  concrete  work,  etc.,  for 
the  $110,000  factory  for  the  B.  J.  Johns- 
ton Soap  Co.,  Ltd.,  155  George  St. 

Yorkton,  Sask. 

Logan  &  Black.  Laurier  St.,  have  the 
general  contract,  and  Geo.  H.  Watters, 
Borden  St.,  the  masonry  and  steel  con- 
tracts for  garage  for  Levi  Beck,  Broad- 
way St.  General  contractor  will  carry 
out  the  carpentry,  roofing,  heating,  plas- 
tering and  painting. 


Residences 

Halifax,  N.S. 

S.  C.  Hiltz,  10  McCully  St..  is  erecting 
a  $4,001)  frame  residence. 

Hamilton,  Ont. 

D.  Jenon.  138  Balmoral  Ave.  S.,  will 
erect  a  $3,000  brick  residence,  will  carry 
out  the  masonry,  steel,  carpentry,  and 
roofing  and  let  all  other  trades. 

Scott  &  Warden,  Sun  Life  Building, 
are  preparing  plans  for  a  $15,000  lirick 
apartment  house  for  the  Pattison  Estate. 

Montreal,  Que. 

F.  Pepin,  (iOO  Delorimier  Ave.,  is  erect- 
ing stone  Hats,  costing  $6,000. 

T.  St.  Louis,  496  Fabre  St..  will  erect  a 
$3,500  brick  flat. 

Oakville,  Ont. 

F.  Bailey,  30  Victoria  St.,  Toronto, 
contemplates  addition  to  residence  on 
Lake  .Shore  Road. 

Ottawa,  Ont. 

W.  H.  Lee,  36  Barton  St.,  will  erect  a 
$5,200  stucco  and  brick  residence,  and 
will  let  plumbing,  heating,  plastering, 
painting,  and  electrical  work. 

W.  C.  Leech,  140  Spadina  Ave.,  con- 
templates erection  of  one  or  two  brick 
veneer  residences. 

Outremont,  Que. 

.\.  Cloutier.  HT9  Cole  St.  .\ntoine  Rd., 
will  erect  three  $.'),. ")()()  brick  cottages. 

Quebec,  Que. 

Tenders  will  be  called  about  July  1  for 
erection  of  a  $4,000  addition  and  annex  to 
residence  for  LudmT   Duchaine,  350  St. 


F"rancois  St.  Plans,  etc..  with  the  archi- 
tect, P.  Myrand,  Parliament  Buildings. 

Renfrew,  Ont. 

G.  Whitticker  is  erecting  a  frame  resi- 
dence. 

Pierre  Godin  is  erecting  a  frame  resi- 
dence. 

M.  David  is  erecting  a  frame  residence. 

Toronto,  Ont. 

C.  G.  Wagner,  18  Toronto  St.,  will  erect 
a  $5,200  brick  residence. 

J.  Carroll,  223  Garden  Ave.,  contem- 
plates erection  of  two  $3,000  Ijrick  resi- 
dences, and  will  let  heating,  plumbing", 
plastering,  and  wiring. 

H.  Tonkin,  490  Oakwood  Ave.,  want 
prices  on  plastering  a  residence  costing 
$3,200. 

A.  &  A.  Grant,  837  Logan  Ave.,  are 
erecting  three  brick  residences,  costing 
$6,900,  and  will  buy  brick  and  lumber  and 
let  plumbing,  heating,  etc. 

T  J.  Medland,  307  Indian  Road,  will 
erect  a  $16,000  i)rick  and  stone  residence. 

Tenders  will  be  received  on  all  trades 
except  masonry  for  the  erection  of  a  pair 
of  brick  residences,  costing  $4,500,  for  W. 
H.  Morris,  50  Essex  Ave. 

A.  D.  Richards,  24  Regal  Road,  will 
erect  a  $13,000  brick  duplex  residence, 
and  will  let  plumbing,  wiring,  and  plas- 
tering. 

J.  Murray,  43  Eaton  Ave.,  will  erect  a 
pair  of  brick  and  roughcast  residences, 
costing  $4,300. 

R.  Oakley,  747  Broadview  Ave.,  will 
erect  a  pair  of  brick  residences,  costing 
$5,000,  buys  brick  and  lumber,  and  lets 
heating,  plumbing,  wiring,  and  plaster- 
ing. 

Welland,  Ont. 

Horace  Gray,  P.O.  P.ox  111;;,  will  erect 
a  residence,  and  is  in  the  market  for  a 
quantity  of  building  material. 

Windsor,  Ont. 

W.  .\.  Kerr.  II  Lincoln  Road.  Walker- 
ville,  will  erect  a  $4,000  stucco  residence 

C.  Jeffrey,  153  May  St.,  will  erect  a 
$3,000  frame  residence  shortly. 

CONTRACTS  AWARDED 

Cap  De  La  Madeleine,  Que. 

Alfred  Brousseau  has  contract  for 
$5,400  residence  for  Eugene  Bertrand. 

Halifax,  N.S. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
oi  a  $5,000  frame  residence  for  H.  L. 
Harton.  Gottinge,n  St.:  General  contract, 
Thomas  Blakeney.  care  of  owners;  ma- 
sonry and  plastering,  .\ustin  Hubley,  52 
Willow  St.;  electrical  work.  Wm.  Spr'uin, 
corner  Cornwallis  and  Gottingen  Streets- 
plumbing,  Michael  Day.  Cornwallis  St,; 
painting,  Harrison  Brothers,  Barrington 

S.  C.  Hiltz,  16  McCully  St.,  has  general 
contract  for  $4,500  frame  residence  for  W. 
Bowman.  09  Duncan  St. 

Hamilton,  Ont. 

Mackay  Brothers.  Lister  Chambers, 
have  general  contract,  will  carry  out  the 
masonry,  steel,  carpentry,  and  roofing 
work  and  let  all  other  trades  for  two 
$2,500  brick  residences. 

The  following  contracts  have  I)een 
awarded  in  connection  with  the  erection 
ot  four  $;!,000  brick  residences  for  J. 
Bryers,  3()  Gibson  Ave.,  who  will  carry 
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luit  the  masonry,  steel,  carpentry,  and 
rootint;;  Plumbinji.  J.  Saynor,  4~'T  Ahor- 
tleen  .-\ve.;  lieatiny.  H.  Day,  :!4  Huron 
St.;  plastering.  J.  Moreland.  :i20.  C  annon 
St.  E.;  painting.  Gibson  Bros.,  172  Koss- 
lyn  Ave. 

The  following  contracts  have  liccn 
awarded  in  connection  with  the  erection 
oi  a  $a.tHH)  hricW  residence  lor  S.  E.  .\rni- 
strong.  oL'  Main  St.:  General  contract,  J. 
G.  Springstead.  210  Gage  .\ve.;  plumbing, 
V.  .\.  Moore.  '.»:'>'.»  King  St.  E.;  heating,  G. 
llaners.  12T  Went  worth  St.  N.;  plaster- 
ing. G.  Hartnnp.  177  Rebecca  St.:  paint- 
ing. W.  Erost.  li:!0  Barton  St.  E.  Gen- 
eral contractor  will  carry  out  the  mason- 
ry, steel,  carpentry,  and  rooling  and  let 
electrical  work. 

Mitchell  &  Riddle.  Head  St..  iiave  the 
masonry  and  steel  contracts  in  connec- 
tion with  the  erection  of  a  $4,000  t;esi- 
dence  for  Marks  &  Go..  John  and  Gore 
Streets,  who  will  let  plumbing,  heating, 
plastering,  painting,  and  electrical  work. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $4..")00  l>rick  residence  for  W.  Good- 
ram.  24.><  King  St.  \V.,  who  will  carry  out 
plumbing  and  heating  and  let  plastering 
and  paintinvi:  Masonry  and  steel.  J. 
Shuart  24S  Locke  St.;  carpentry  and 
rooting.  Stewart  Brothers.  1  Hyde  Park 
.\ve.:  electrical  work.  W.  Jack,  I.>2 
Queen  St.  X. 

G.  E.  Gavlard,  o4  Lamoreaux  St.,  has 
the  masonry  and  steel  contracts  for  a 
$l.-,.000  brick  apartment  house  for  J.  \V. 
l^athersole.  4:!0  King  St.  W ..  who  will 
carry  out  the  painting. 

London.  Ont. 

I  Moraii  &  Sons.  !):{7  Maitland  St.. 
ha\e  ueneral  contract  for  $:i.000  brick 
residence  for  H.  Hicks,  care  general  con- 
tractors. 

Moncton.  N.B. 

Stevens  &  Milton,  241  St.  George  Si., 
have  the  general  contract  and  will  re- 
ceive sub-tenders  until  June  30  for 
plumbing,  heating,  painting,  and  electri- 
cal work  for  if4.000  double  tenement  tor 
H.  P.  &  O.  P.  Leblanc,  care  of  Auditor 
Disbursement  Office,  C.G.R. 

Montreal,  Que. 

!•■  \  Sims.  :i")8  Madison  Ave.,  has  the 
plastering  and  R.  Samson.  122:i  Greene 
.Ave.,  the  plumbing  and  heating  contracts 
for  If 4.000  brick  residence  for  H.  S.  Lee, 
17  Prudhomme  Ave. 

Ottawa,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $6,000  stucco  and  brick. veneer  resi- 
dence for  G.  A.  Clark.  106  Kent  St..  who 
will  carry  out  the  carpentry  and  roofing: 
Brick  R  Edmunson.  6:i  Blackburn  St.; 
electrical  work.  H.  Matthews.  700  Albert 
St.:  plumbing.  .\.  J.  Williams,  172  Glen- 
ora  Ave.;  heating.  Pease  Foundry  Com- 
pany, Lyon  St. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $.5,000  brick  veneer  residence  for  E. 
Spence.  Foster  St.:  Carpentry,  D.  How- 
ard. 157  Strathcona  Ave.;  plumbing.  J. 
F.  Tapp,  36  .\rmstrong  Ave.;  plastering. 
Bowman  &  Son.  2?.0  Florence  St. 

Quebec,  Que. 

Ern.  Bedard.  70  Jeanne  DWrc  St.,  has 
■general  contract  for  iS5,000  frame  and 


brick  resilience  for,  Xai".  I'lrlangcr,  54:> 
St.  I'Vancois  St. 

.Me.x.  Fackncy.  lo;  Si.  joacliim  St., 
has  masonry  contrai't  lor  $10, 000  annex 
to  rcsideiu-e  for  J.  .M .  McC'arlhy,  :17:\ 
Grande  Alice. 

Renfrew,  Ont. 

l.iH'kwiKui  I'v:  McGregor  have  general 
coiitraci  lor  $:!,,")00  frame  and  brick  ve- 
neer residence  I'or  \\'iiliam  A.  .\cton. 

Sandwich,  Ont. 

The  following  contracts  lia\e  1)een 
liecn  awarded  in  connection  with  tlie 
erection  of  two  $:!,j00  rcsi<lences  lor  VV. 
.\le-xander,  Windsor:  Electrical  work,  A. 
11.  Cook,  2;U  May  .\ve.,  Windsor:  plumb- 
ing. West  Side  Hardware  CtMnpany,  1.')'.) 
London  St.  W.,  Windsor;  heating.  Leon- 
ard Brothers.  :ilii  Sandwich  St.  E.,  Wind- 
sor: paintiim,  W.  Murray,  i)lj  Jeanette 
Ave. 

Sydney,  N.S. 

lul.  Muridiy,  Charlotte  St.,  has  the 
electrical  work  and  L'rhain  Lewis,  78 
Prince  St.,  the  plunil)ing  for  $5,000  resi- 
dence for  M.  R.  Chappell,  Aukerville  St. 

Thorold,  Ont. 

The  following  contracts  have  been 
awarded  in  concction  with  tiie  erection 
of  a  $10,110(1  residence  for  Thomas  I'lnni- 
nierlch:  General  contract,  1'".  G.  Grisdale; 
masonry,  William  Justice;  plumljing, 
lieating,  and  electrical  work,  James  H. 
Mawdesley. 

Three  Rivers,  Que. 

The  Wayagamack  Pulp  and  Paper 
Company  have  general  contract  for 
$20,000  residence  for  H.Melin,  lOi!  Ave- 
nue Laviolette. 

Toronto,  Ont. 

E.  C.  Hurlhut,  44  Castlelield  Ave.,  has 
general  contract  for  $."«,0()0  brick  resi- 
dence for  T.  L.  Rogers,  Parkhill,  and 
will  buy  brick  and  lumljer  and  let  heat- 
ing and  plumljing. 

Welland,  Ont. 

McChiry  Manufacturing  Company. 
\'ork  St..  llamilton,  ha\e  tlie  heating 
and  William  Boyd,  110  Dorothy  St.,  the 
pluml)ing  contract  for  brick  veneer  resi- 
dence for  James  Sniitli. 

Woodstock,  Ont. 

The  Mc  Kinney  Lumber  Comiiany,  In- 
gersoU  Aw..  lia\c  the  general  contract, 
and  will  c:irry  ont  tlie  masonry,  steel, 
carpentry,  moling,  and  plastering  for  a 
$:^.000  brick  residence  for  John  flarrison, 
who  will  let  idunibing,  heating,  painting, 
and  electrical  work. 


Power  Plants,  Electricity  and 
Telephones 

CONTRACTS  AWARDED 

London,  Ont. 

S.  Willis,  765  Talbot  St.,  London,  has 
carpentry  contract  for  $100,000  hydro  of- 
hces  for  the  Utilities  Board.  The  general 
manager,  E.  V.  Buchanan,  wants  prices 
on  lumber  and  lieating  equipment. 


(lox'ernment.  Loss,  $1.5,000.  Will  rebuild 
immediately. 

Peterboro,  Ont. 

'l\-sting  department  of  the  Canadian 
Cieneral  i^lectric  Company.  Loss  esti- 
mated at  $10,000. 

St.  John,  N.B. 

Wareliouse  and  store  owned  by  E. 
Roger  ()wen,  London,  England.  Loss, 
$15,000.    Will  rebuild  shortly. 

St.  John's,  Que. 

Business  lilock  owned  by  J.  E.  Moel- 
leur,  149  Champlain  St.  Loss  estimated 
at  $80,000. 

Sorel,  Que. 

iiusiness  l)lock  owned  by  the  Cana- 
dian Steamships  Company,  Metropolitan 
Insurance  Company,  Sorel  Newspaper 
Company,  Bell  Telephone  Company,  and 
the  Dominion  Government.  Loss,  $500,000. 


Miscellaneous 

Hamilton,  Ont. 

Mrs.  Sanford,  Hunter  and  Caroline, 
will  shortly  erect  a  $4,000  conservatory. 
Engineers,  Lord  &  Burnham,  King  and 
Yonge  Streets,  Toronto. 

Kitchener,-  Ont. 

iveitzel  Brothers,  King  St.,  are  in  the 
market  for  a  quantity  of  building  ma- 
terial. 

London,  Ont. 

Vallens  Cigar  Company,  184  Horton 
St.,  are  in  the  market  for  roofing. 

Darch  &  Hunter  Seed  Compa'ny,  119 
Dundas  St.,  want  hot  water  piping  and 
fittings. 

Outremont,  Que. 

Tenders  received  by  the  clerk,  E.  T. 
Sampson,  until  8  p.m.,  July  18,  for  con- 
struction of  an  incinerator  for  the  city. 
Plans  and  specifications  at  the  otifice  of 
the  engineer,  J.  A.  Duchastel. 

St.  Mary's,  Ont. 

Weir  &  Weir  want  one  gasoline  engine 
:iO  to  35  h.p. 

CONTRACTS  AWARDED 

Bartonville,  Ont. 

Lord  &  Burnham,  King  and  Yonge 
Streets,  Toronto,  have  general  contract 
for  greenhouses,  costing  $10,000,  for  J. 
D.  Nairn. 

Beaumaris  P.O.,  Ont. 

George  Brown,  Bracebridge,  has  gen- 
eral contract  for  $4,000  frame  launch 
house  at  Squirrel  Island,  Muskoka  Lake, 
for  C.  H.  Hillock,  Pittsburg,  Pa. 

London,  Ont. 

The  Glass  Garden  Builders,  Ltd.,  Kent 
Building,  Toronto,  have  general  contract 
f(jr  greenhouses  for  the  Utilities  Com- 
missioners. 


Fires 

Emerson,  Man. 

Town  iiall.  owned  by  the  'i'owii  Coun- 
cil.   Loss,  $12,000.    Clerk,  L.  H.  .■\shl)y. 

London,  Ont. 

Hospital    owned    by    the  Provincial 


Incorporated  Companies 

Toronto,  Ont. 

Holden-Morgati  'i'hreatl  Miller  Com- 
pany, 579  Richmond  W.,  capital  $60,000. 
Company  will  manufacture  a  thread  mill- 
ing machine. 

.\l)itil)i  Lumber  C'omiiany,  Ltd.,  capital 
$:!00.000.  to  carry  on  general  lumbering, 
limber,  and  wood  manufacturing.  . 

The  Equipment  Investment  Company 
of  Canada,  Ltd.,  capital  $50,000,  to  handle 
general  machinery,  etc. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 

INGLIS  PRODUCTS  ARE  MADE  IN  CANADA  Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,  Toronto 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chamber* 


4(> 

Late  News 

Ancaster.  Ont. 

I  cinU  rs  arc  lieing  rcccivcil  for  iiaiiitiiiK 
M-luu>l  lor  thf  Trinity  Scliool  SoiJion 
No.  8.  Secretary-treasurer,  Win.  Rol)- 
inson.  R.  1\.  No.  2. 

Beauport  Village,  Que. 

Municipal  L'ouncil  contemplate  (lur- 
chase  of  tire  fiKlitinj^  e(|uipineui  co.slin:-; 
*l-,M«)0     rierk.  M  Hela^-e. 

Chatham,  Ont. 

'I"he  Uoininion  Realty  (."o..  Kin^  and 
Jorilon  Streets,  Toronto,  are  having 
plans  preparcil  for  a  $x'0,00()  brick  ami 
stone  hank. 

Homeside.  Ont. 

Temlers  receiveil  hy  the  cliairnuui, 
Tudor  Brookes,  until  july  il  for  tiie 
erection  of  a  $20,000  addition  to  school 
for  the  FairtieUl  School  Section  No.  S, 
Bart«>n  Township.  I'lans  and  si)eciilca- 
lions  with  the  chairman  and  architect, 
j.  .\.  .\rmes,  i-^:!  Hold  St..  Hamilton. 

Loretteville.  Que. 

Tenders  received  hy  the  secretary,  A. 
Moison.  until  4  i).ni..  July  6,  for  the  erec- 
tion of  a  $40,000  stone  and  hrick  collcpre 
for  the  Sclmol  Board.  Plans  and  speci- 
fications with  the  secretary  and  archi- 
tect. G.  St.  Michel.  Department  of  Pub- 
lic Works  and  Labor.  Quebec. 

IJicolet,  Que. 

Work  will  be  started  shortly  on  a 
''rame  school  for  the  School  Board  of 
Nicolet  Parish.  Secretary-treasurer,  J. 
C".  H-.  Laflamme. 

Toronto.  Ont. 

.\.  E.  LePagc.  2.5  Thorold  St..  will  erect 
three  $:{.000  brick  residences  and  will  let 
out  work. 

\V.  .\.  Wilson.  22  Beech  .^ve..  will  erect 
a  $4..ino  brick  residence  and  garage,  buys 
brick  and  lumber,  and  lets  plumbing, 
heating,  wiring,  etc. 

Prices  wanted  on  two  steam  or  elec- 
tric cranes,  mounted  on  trucks,  standard 
railroad  gauge,  .i  and  10  ton  capacity. 
.Address.  MacLean  Daily  Reports,  Ltd.. 
:{45  Adelaide  St.  W. 

Tenders  are  being  received  by  the  ar- 
chitect. B.  Swartz.  30  Centre  Ave.,  for 
alterations  and  addition  costing  $7,000  to 
store  and  apartments  for  A.  Caruso,  102 
Queen  St.  W. 

York  County,  Ont. 

County  Council  cont-emplates  improv- 
ing following  roads: — Two  and  a  half 
miles  on  \'aughan  Road,  two  and  a  half 
miles  on  Weston  Road,  also  Kingston 
Road.  Clerk.  R.  W.  Phillips,  .57  Adelaide 
St.  E.,  Toronto. 


Buildings  Destroyed  in  Atlanta  Fire 

.■\  fire  that  started  about  noon  on  May 
21  in  a  warehouse  near  the  dividing  line 
of  the  business  and  residential  districts 
of  .\tlanta.  Ga..  was  driven  by  high 
winds  into  the  heart  of  a  low-grade  resi- 
dential district  and.  raging  beyond  con- 
trol until  nearly  midnight.  burned 
through  this  district  and  a  newer  resi- 
dential district  of  frame  houses  of  the 
better  sort.  The  conflagration  was 
stopped  just  short  of  one  of  the  best 
residential  sections  of  the  city,  by  ruth- 
less dynamiting  of  houses.  The  total 
area  burned  oer  was  about  fifty  city 
blocks,  and  the  number  of  buildings  de- 
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stroyed  is  osiimaU  il  al  1.500.  First  es- 
timates of  loss  run  about  $4,000,000;  but 
fortunately  only  one  life  was  lost,  and 
the  nuuiiier  of  casualties  is  surprisingly 
small. 

Pile  lire  started — siimillanemisly  with 
two  other  rather  sizable  fires  in  other 
parts  of  the  city — in  a  building  near  the 
corner  of  Decatur  and  P'ort  Streets,  and 
under  the  pressure  of  a  high  northeast 
wind  soon  set  lire  to  the  immediately 
adjacent  timber  shacks  and  houses  hab- 
ited i)y  ne,gro  residents.  These  struc- 
tures made  good  fuel,  and  the  l)urning 
lirands,  carried  northeasterly,  caught  the 
shingle  roofs  of  the  frame  residences  ly- 
ing north  of  Fdgewood  Ave.  From  here 
tlie  i)rogress  was  northerly  over  an  area 
aliout  five  blocks  wide  to  Ponce  de  I^cmi 
.\ve..  nearly  30  blocks  away.  The  houses 
here,  practically  all  of  the  frame,  at- 
tached ty|)e,  were  completely  destroyed, 
nothing  being  left  except  metal  fixtures, 
brick  chimneys  and  stone  foundations. 
The  devastation  after  11  hours  fire  was 
enormous.  The  fire  was  fought  by 
the  entire  fire  department  of  Atlanta 
and  with  companies  from  15  neighljor- 
ing  cities.  On  account  of  the  high 
wind  and  the  ready  transfer  of  small 
fires  by  brands  catching  wooden  shingles, 
the  fire  fighting  was  almost  futile,  and 
final  stopping  of  the  fire  was  probably 
due  to  the  making  of  a  cleared  area  by 
dynamiting. 


Engineers  Needed  in  Real-Estate  Deals 

Engineering  in  relation  to  real  estate 
was  brought  up  at  the  annual  meeting  of 
the  Iowa  Engineering  Society  in  a  paper 
by  R.  B.  Slippy,  of  Waterloo,  Iowa.  In 
the  purchase  of  property,  the  abstract 
of  title  is  submitted  usually  to  an  attorney 
for  investigation  as  to  legal  defects  that 
might  invalidate  the  title  to  greater  or 
less  extent.  It  should  be  equally  import- 
ant to  have  a  report  from  an  engineer 
showing  that  the  lines  of  the  property 
are  in  accordance  with  the  descriptions 
of  the  deed,  that  buildings  do  not  over- 
lap the  lines,  and  that  there  is  no  rea- 
son for  dispute  as  to  boundaries  or  area. 
In  city  property  it  would  be  well  also 
to  have  a  report  on  the  water,  sewer,  gas 
and  electric  service,  the  sidewalks,  and 
as  to  whether  the  buildings  are  in  accord- 
ance with  building  and  sanitary  ordin- 
ances. Instances  were  given  of  troubles 
which  might  have  been  avoided  by  such 
a  system  of  engineering  investigation  in 
transfers  of  property.  The  city-plan- 
ning aspect  of  the  relation  of  engineering 
to  real-estate  matters  was  presented  by 
Prof.  L.  S.  Smith  at  a  joint  meeting  of 
the  Engineering  Society  of  Wisconsin 
and  the  Wisconsin  Real  Estate  Associa- 
tion. This  applied  to  street  layouts, 
l)uilding  design,  civic  centers,  etc.,  as 
well  as  the  more  strictly  engineering  fac- 
tors of  water-supply  and  sanitation. 


Electric  Locomotives  More  Costly  to 
Maintain 

Electric  locomotives  on  the  Norfolk  & 
Western  Railway,  according  to  that  com- 
pany's report  for  the  six  months  ended 
December  31.  1916,  have  proved  much 
more  expensive  to  maintain  and  operate 
than  steam  locomotives.  The  average 
cost  of  repairs,  power  and  lubricants  for 
electric-locomotive  equipment  per  100 
locomotive-miles  was  $62.90,  while  that 
of  repairs,  fuel,  stores  and  lubricants  for 
steam-locomotive    equipment   was  only 


June  27,  101  r 

$25.31.  Repairs  were  respectively  $32. ()9 
and  $13.70.  Power  and  lubricants  for 
the  electric  locomotives  cost  $30.31  per 
100  locomotive-miles  as  against  $12.51  for 
fuel,  stores  and  lubricants  for  steam  loco- 
motives. 

A  table  in  the  report  divides  the  steam 
equipment  by  divisions  and  by  classes  of 
locomotive  (passenger  and  freight).  On 
the  Pocahontas  division,  which  is  the  one 
electrified,  repairs  to  freight  and  to  pas- 
senger steam  locomotives  cost  respec- 
tively $14.()0  and  $8.53,  while  fuel,  stores 
and  lubricants  cost  $15.80  and  $6.01,  mak- 
ing totals  res])ectively  of  $;!0.46  and 
$14.54. 


Headings  Meet  in  Twin  Peaks  Tunnel, 
San  Francisco 

At  noon  on  April  5,  crews  working 
from  opposite  headings  met  near  the 
middle  of  Twin  Peaks  tunnel,  the  new 
municipal  bore  in  San  Francisco.  The 
work  had  been  under  way  887  days,  the 
total  length  of  the  bore  being  11,926  ft. 
Excellent  conditions  were  met  during  the 
latter  part  of  the  work,  no  gas  or  water 
and  firm  serpentine  rock  tending  to  low 
percentage  of  overbreak.  The  best  daily 
progress  was  about  30  ft.  for  the  com- 
bined main  pilot  drifts,  which  were  8x8 
ft.  in  section.  Seven  men  worked  these 
drifts  in  three  8-hour  shifts. 

The  tunnel  has  curve's  at  both  ends; 
but  there  is  a  long  tangent  in  the  middle, 
and  it  was  possible  to  check  up  the  align- 
ment through  ventilating  shafts.  A  check 
made  where  headings  met  showed  an 
error  of  one-eighth  inch  in  line  and  five- 
eights  inch  in  grade.  As  was  expected 
the  wall-plate  drifts  were  completed 
about  April  18  and  the  concreting, 
which  has  been  kept  up  close  to  the  head- 
ing, will  be  finished  and  ready  for  track- 
work  by  the  end  of  June. 


Politics  for  Engineers 

"Your  place  is  in  every  public  assem- 
bly at  your  party  caucus  and  at  your 
country's  polls  on  election  day,"  said 
Gardner  S.  Williams  to  the  members  of 
the  American  Association  of  Engineers 
at  the  third  annual  convention,  held  May 
13  and  14.  Further,  he  urged  the  estab- 
lishment of  local  organizations,  if  only 
in  wards,  to  bring  together  engineers  for 
the  purposes  of  discussing  the  questions 
that  agitate  or  interest  the  citizenship. 
"When  conclusions  are  reached,  go  out 
and  fight  for  them  before  the  public  and 
let  the  people  know  that  you  are  one  of 
300,000  of  the  best-trained,  most  capable 
citizens  of  the  republic,  who  is  doing  his 
duty  by  his  fellowman,  and  by  his  pro- 
fession and  by  himself." 


For  Superior  Service 
MAIN  2609 

BONDS 

of  eyery  description 

INSURANCE 

Plate  Glass  and  Burglary 
THE 

Canadian  Surety  Co. 

26  Wellington  St..  Eatt 
TORONTO  ONT. 
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BOILERS 
STACKS 


STEEL 


We  Specialize  in  This 
Class  of  Work. 

Any  Shape  or  Size. 

All  Workmanship 
Guaranteed. 


MARSH  &  HENTHORN,  LIMITED 


TANKS 
FLUMES 


Get  Our  Prices  on 
Your  Requirements 
Before  Buying. 


Prompt  Delivery. 
BELLEVILLE,  ONTARIO 


MIXERS 


When  it  comes  to  delivering  con- 
crete fast  and  perfect  our  Mixers 
are  famous  for  that  and  do  it  day 
in  and  day  out  without  any  trouble. 
Put  some  life  into  that  job  of  yours 
with  a 


Write  for  latest 
Catalog  and 
special  offers 

on  our 
Machinery. 


Heart  Shape 
Mixer 


Made  in 
Canada 


Concrete  Machinery 

Crushers,  Rolls,  Brick,  Block,  Tile  and  Sewer  Pipe  Ma- 
chines, Screens,  Pumps,  Dump  Cars,  etc. 

Full  line  Contractors'  and 
Builders'  Equipment. 

HOISTS 

It  pays  you  to  see  us  first  re  your 
Hoisting  equipment.  All  sizes  and 
styles  to  suit  any  class  of  work. 
Mounted  with  steam,  gas  or  electric 
power. 

Wettlaufer  Bros.,  Ltd.,  178  Spadina  Ave.,  Toronto,  Ont. 


James  Thomson,  President. 


J.  G.  Allan,  Vice-President. 


James  A.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 

Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  Inches  to  60  Inches  diameter. 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 
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Here  It  Is 

CARBIC 

Cake 


Carbic  Means  Better  Light 

Better  Light  Means  Dollars  and  Cents  to  You 

By  using  the  CARBIC  GAS  FUEL  in  the  CARBIC  LIGHT 

you  get  more  gas,  less  soot,  and  an  uninterrupted  service  of  lighting 
that  can  not  be  surpassed. 

CONTRACTORS  all  over  are  discarding  all  makes  of  lights, 
and  some  even  pass  up  electricity  for  the  CARBIC  FLARE  LIGHT. 

Why  Wonder? 

The  largest  Contractors,   Quarries,    Mines,   Shipyards  in  the 
Dominion  are  using  CARBIC  LIGHT,  which  speaks  for  itself. 

A  FREE  TRIAL  IS  YOURS  FOR  THE  ASKING. 

Let  the  CARBIC  help  finish  that  RUSH  JOB  for  you. 

Wire  or  write  for  details  of  FREE  TRIAL  OFFER.    It  is  con- 
vincing. 

W.  L.  FOSTER 

8  Lombard  St,  ■  TORONTO,  ONT. 

Western  Agents — Kelly  Powell,  Ltd.,  Winnipeg,  Man. 
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Made  in  Ca7mdn 


Presert/es  Roads 
Pret/ents  Dust- 


Ridley  Park  Roiuis,  )"■/■  /"  :w/ .,//,'/■, 
Constructed  luhh  Tar-via-t^lU  J  ALuaJu//i,  1914 


Greatest  Road  Efficiency 
at  Lowest  Cost! 


WHAT  wears  out  a  macadam  road?  Not  so 
much  the  weight  of  the  traffic  or  the  fric- 
tion of  the  wlieels  carrying  that  weight,  as  the 
pry  and  dig  of  the  motive  force. 
With  the  horse  it  is  the  pry  and  dig  of  his  iron 
shoes,  and  with  the  automobile  it  is  the  prying 
leverage  of  the  driving-wheels  that  disinte- 
grates the  macadam. 

The  heavier  the  weight  and  the  greater  the  traf- 
fic the  harder  and  the  more  incessant  is  the  pry 
and  dig. 

The  way  to  correct  this  is  to  build  and  treat 
your  roads  with  Tarvia.  Its  use  slightly  in- 
creases the  lirst  cost,  but  it  adds  so  much  to  the 
life  of  the  highway  and  reduces  maintenance 
expense  so  materially  that  its  use  is  a  great 
economy. 

About  Tarvia 

Tarvia  is  a  coal-tar  preparation,  shipi)ed  in  Ijar- 
rels  or  in  tank-cars. 

It  is  made  in  three  grades,  to  be  used  according 
to  road  conditions,  viz.:  "Tarvia-X,"  "Tarvia- 
A,"  ^'Tarvia-B." 

The  chief  use  of  Tarvia  is  for  constructing  and 
treating  macadam  roads  to  make  them  durable, 
smooth,  resilient,  dustless,  mudless,  waterproof. 

"Tarvia-X" 

"Tarvia-X"  is  always  to  be  used  when  you  are 
Imilding  a  new  macadam  road,  both  as  a  binder 
and  surface  coaling.  The  old  way  in  building 
macadam  was  to  use  water  as  a  binder. 
But  a  water-l)()und  macadam  wears  out  quickly 
under  modern  traffic  that  loosens  the  surface, 
grinds  it  into  clouds  of  dust,  makes  heavy  mud. 
and  leaves  the  road  full  of  holes. 


Results  and  Cost  of  "Tarvia-X" 

With  "Tarvia-X"  in  place  uf  water,  you  have  a 
road  smooth  enough  to  dance  on;  resilient 
enough  for  rubber  tires  to  grip  on  without  skid- 
ding or  for  horses  to  trot  on  without  slipping; 
without  dust  in  dry  weather;  without  slime  in 
wet  weather.  You  have  a  road  that  lasts. 
The  first  cost  of  making  a  tarvia-macadam  costs 
but  little  more  than  the  old-fashioned  mac- 
adam, but  the  saving  in  niaintenance  more  than 
pays  this  difYerence,  So  Tarvia  costs  practi- 
cally nothing! 

"Tarvia-A" 

'Tarvia-A"  is  practically  a  thin  "Tarvia-X," 
used  for  recoating  the  surface  of  a  macadam 
road  already  built,  it  is  applied  hot  and  adds 
greatly  to  the  life  of  the  road.  It  keeps  the 
road  dustless,  smooth,  and  inviting  to  traffic, 
but  its  use  is  confined  to  certain  kinds  of  traffic 
to  be  economical. 

"Tarvia-B" 

"Tarvia-B"  is  a  much  more  widely  used  preser- 
vative. It  is  applied  cold.  It  is  thin  enough  to 
sink  quickly  into  the  road,  yet  strong  enough  to 
liind  the  surface  particles  together  into  a  dust- 
less, durable  surface.  "Tarvia-B"  offers  the 
lowest  cost  of  road  maintenance  yet  invented. 
Tarvia  roads  give  a  maximum  of  road  efticiencj' 
for  a  minimum  of  cost. 


SPECIAL  .SERVICE  DEPARTMENT 

This  coniijany  lias  a  corps  of  trained  eiigiiu'cis 
and  cliemists  who  have  given  years  of  study  lo 
modern  road  prohlems. 

The  advice  of  these  men  may  be  had  for  the  ask- 
ing by  any  one  interested. 

If  yon  will  write  to  tlie  nearest  office  rcffardinu 
road  problems  and  conditions  in  your  vicinity,  llu- 
matter  will  have  iiionipt  atlention. 


THE      PATERSON       MANUFACTURING      COMPANY,  LIMITED 

MONTRKAL  lORONTO  WINNIPEG  VANCOUVER 

THE    C  A  R  R  I  T  T  E  -  P  AT  E  R  S  O  N     MANUFACTURING    CO.,  LIMITED 

ST.  JOHN,  N.  B.  HALIFAX,  N.  8.  STDNBT,  N.  B. 


1 


THE  CONTRACT  RECORD  June.37,  I9i7 


Meet  All  Requirements 

"American"  Fire  Pumps  meet  all  requirements  of 
UmlcfH  I  iters'  Associations,  because  in  tlicir  design, 
material  and  workmansliip  liigli  quality  is  maintained, 
and  every  pump  is  carefully  tested  in  our  own  lab- 
oratory before  it  is  permitted  to  leave  our  Works. 

When  so  ordered,  these  pumps  are  furnished  direct 
connected  Iry  flexible  shaft  coupling  to  high  speed 
enclosed  ventilated  motor,  so  designed  that  in  case 
of  hose  rupture  it  will  not  deluge  the  motor. 

Cataloi;  1352  describes  them. 
Write  for  your  copy. 

The  American  Well  Works 

General  Office  and  Works:  Aurora,  III. 
Chicago  Office  :  First  National  Bank  Building 


Special  Canadian  Dealers 
R.  H.  Buchanan  &  Co.,  Montreal. 
Gorman.,   Clancy   &    Grindley,   Ltd.,  Edmonton 
Calgary. 

B.  C.  Equipment  Co.,  Vancouver,  B.  C. 


and 


BUILDERS* 
IRON  WORK 

make  everything  in  this  line,  including 
Steel  Beams,  Columns  and  Lintels,  Cas 
Iron  and  Pipe  Columns,  Area  Gratings  Side- 
walk Doors,  Pipe  Railing,  Balconies,  Iron  and 
Spiral  Stairs,  Marquises,  Fire  Escapes,  Wire 
Window  Guards,  Grills,  etc. 

Let  us  send  illustrated  folders. 

ThE  Dennis  Wire  and  Iron 
Works  Co.  Limited 

Lo  N  D  ON 


The  Boss  Plasterer  and  the  Apprentice 


"Why  i.s  it,"  a.sked  the  A])prenticc  .jf  his  Boss,  "that  when  I  plaster  HEKTOBONC^^w?!!!!! 
on  ceilings,  it  I  rub  my  trowel  crosswise  of  the  ribs  of  the  lath,  1  am  ai)t  to  lind  wet  mortar 
drop])ing'  on  my  head?" 

"If  you  do  that,"  his  Boss  explained,  "you  don't  ])ush  enough  material  through  the  lath 
to  make  a  key  strong  enough  to  hold  wet  mortar  on  a  ceiling.  Those  Herringbone  inclined 
ribs,  on  wall  work  where  your  trowel  always  moves  up  and  against  them,  prevent  too  much 
mortar  going  through  the  lath,  but  on  ceilings  you  must  prevent  this  economy.  You  must 
make  your  strokes  parallel  with  the  ribs  and  thus  defeat  the  natural  Herringbone  tendency 
to  save  mortar." 

Every  old  plasterer  knows  that.  They  all  knew  that  Herringbone  lath  takes  the  least 
possible  plaster  to  make  a  continuous  key. 

Clarence  W.  Noble         -         General  Sales  Agent 

117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Company^  Manufacturers 


June  37,  1917 
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F- 


Office  Specialty 
Files  ale  Sectional 
ill  Construction, 
and  made  in 
Wood  and  Steel 


Qffice^^JSpecialty 

Filing  Systems 
Simplify  Office  Work 

THE  simplifying  of  office  routine,  so  that  the 
time  and  effort  of  each  employee  is  not 
wasted  by  unnecessary  work,  is  the  aim  of 
every  progressive  business  establishment. 

Record  Keeping  and  Filing  which  constitute 
the  greatest  part  of  office  work  must  be  on  an 
Efficient  basis.  You  and  your  employees  will  save 
an  abundance  of  effiart  by  having  convenient  Office 
Specialty  Files  to  hold  all  the  Company  records. 

There's  an  Office  Specialty  File  for  every 
kind  of  record  and  an  Office  Specialty  System  to 

keep  them  in 
proper  classified 
order  so  that  they 
can  be  filed  and 
found  with  ease. 


The  Office  Specialty  Record  Safe  gives 
exceptional  protection  to  record  files  which 
cannot  be  placed  in  the  vault 


Ask  for  the 
Office  Specialty 
Catalogue  of  Fil- 
ing Devices. 
Free  on  request. 


flFFICE  SPECIALTYMFG.fi>.     Office  Specialty 

HOME  OFFICE  AND 
FACTORIES : 


NEWMARKET,    -  CAN 

8  Filing  Equipment  Stores  ; 


TORONTO, 
OTTAWA, 
WINNIPEG, 
EDMONTON, 

VANCOUVER 


MONTREAL, 
HALIFAX, 
REGINA, 


NEWMARKET,  CAN. 
(or  nearest  Branch) 
Please  send,  wiihout  obligation, 
pjrticulars  on    Office  Specialty 
Filing  fiquipmcnt  : 

/    Wood  □     Steel  □  Direct 
Name    System    of  Corre- 
spondence Filing  O  Efficiency 
Desks  □     Record  Safe  □  16 
Time  Saving  "Office  Specialties "D 


Name. 
Address.. 


Postal  Station  F,  Montreal. 
Waterproofed  and  made  permanent  with 
-R.l.W.  Toxement. 

Is  Permanence  a  Part 
of  Your  Building  ? 

0()R  remember  —  tlie  permanence  of  a 
structure  is  a  cliaracteristic  that  must 
he  built  in.  You  can't  add  permanence  as 
you  vvotild  add  a  balcony  or  a  water  tank 
— vou  lia\'e  to  build  it  in  at  the  verv  bc- 


nnniup". 


,  rfc  W  MAI, 
IVJ.WF. 

'  fiea.  U.S.  PAT.  o^F. 


TOXEMENT 


is  an  integral  waterprool'er  that  makes  cemciu 
buildings  permanent  by  protecting  them  trom 
the  elements.  Added  in  small  quantities  to 
Portland  Cement  at  the  job  or  to  the  clinker 
at  the  mill,  "R.  L.  W."  Toxement  lubricates  the 
batch  and  causes  the  ingredients  to  flow  to- 
gether in  a  dense  mass  that  is  practically  tree 
from  voids. 

Even  water  under  pressure  cannot  penetrate 
cement  waterproofed  with  "R.  I.  W."  Toxe- 
ment. Its  use  results  in  structures  that  are 
waterproof  and  permanent. 

Write  for  descriptive  literature,  Dept.  51 

Manufactured  in  Canada  by 

R.I.W.  DAMP  RESISTING  PAINT  CO. 
TOCH  BROTHERS 

Gerrard  St.  and  Carlaw  Ave.,  Toronto,  Ont. 

Agents  in    -  Vancouver,   Winnipeg,   Edmonton,  Calgary, 
Montreal,  Quebec,  St.  Johns 


REMEMBER 


I 


ER  ITS  Y/ATERPROOf\ 


I  STEEL  NEED  NOT  RUST!  reg.u.s.pat.off. 
\  WOOD  NEED  NOT  ROT! 
NOR  CONCRETE  DUST! 


a  827 
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cm 


One  Man 
Standing 

can--iii   tlio   same   time — 
surface  as  imicli  concrete 
five  men  on  their  knees, 
ai\(l  do  it  better,  if  he  uses 


ABRAM 
Long  Handled  Tools 

Hundreds  of  liiiislicrs  wlio  use  Abram  Tools  will  prove  this  to 
jrou.    The  secret  is  tlie  Abram  Double  Action  Device. 

Write  loilay  for  our  catalog  describing  this  exclusive  feature  and 
ihowiiig  th.r  Abiani  complete  line. 

ABRAM  CEMENT  TOOL  COMPANY 

46-48  Ouelette  Avenue  WINDSOR,  ONT. 


1  SPRINKLER 
TANKS 

AND 

TOWERS 

We  are  the  largest  manu- 
facturers in  Canada  of 
both  wood  and  steel  Tanks 
and  substructures  for  fac- 
tory sprinkler  systems 
and  for  Municipal 

RAILROAD  AND 

SUBURBAN 
WATER  SUPPLY 

We  shall  be  pleased  to 
furnish  you  with  all  the 
information  and  data  you 
may  require  on  this  class 
of  work. 

  Send  us  your  blue  prints 

for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto    Montreal  Limited        Winnipeg  Calgary 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Flione  or  write  us  for  quoUtlons  when  you  are  In  the  market. 
Office  -M  4515-M  4516      Re»ldence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


WOODEN  PIPE 


Wire  wound  wood  stave  pipe,  2  in.  to  24  in.  diameter.  Con- 
tinuous  wood   stave  pipe,   any   diameter  required. 

CANADIAN  PIPE  CO.,  LIMITED 


Established  1904 


New  Factory  Erected  1910 


Equipped  with  the  most  up-to-date  machinery.  Every 
machine  driven  by  a  separate  electric  motor.  Satisfaction 
Guaranteed. 

Office  and  Factory— 550  Pacific  St.,  VANCOUVER,  B.C. 


Durability 
Accuracy 

Trident  Meters 

Trident  Disc  Meters  as  illustrated  are  made  in  sizes 
^  inch  to  1  inch,  producing  the  ideal  type  of  meter  for 
house  and  small  service.  Frostproof  and  simple.  Built 
strongly.  All  parts  interchangeable.  Hard  rubber  bush- 
ings prevent  corrosion.  Patented  breakable  bottom  pre- 
vents damage  from  freezing.  All  Trident  Meters  are 
fully  guaranteed.  Recognized  as  the  best  by  thousands 
of  users.    Send  for  catalogue  and  price  list. 

Neptune  Meter  Company 

NEW  YORK 


Atlanta 
Boston 


Chicago 
Cincinnati 


Los  Angeles 
San  Francisco 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
Manufacturers  ol  Wire- Wound  Wood  Pipe,  Continuous  Stave 

Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling— Positively  LEAK  PROOF. 
We  are  the  originators  of  the  BORED  OUT  Wood  Sleeve  Coupling- 
Write  for  Illustrated  Catalogrue. 

850  Hastings  St.  W.      VANCOUVER,  B.C. 
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CANADIAN   DES  MOINES 
STEEL  CO.,  Limited 

CHATHAM,  ONT. 

Manufacturers  and  Erectors 

Elevated  Tanks  Office  Buildings 

Standpipes  Mill  Buildings 

Smokestacks  Bridges 
Barges  Wireless  Towers 

Channels,  Angles,  Beams  and  Bars 
for  immediate  delivery 

Sales  Offices  and  Plant 

Chatham,  Ont.  275  Inshes  Ave. 

Associated  with 
PITTSBURGH-DES  MOINES  STEEL  CO. 
Pittsburgh,  Pa.  New  York  City 

94,5  Curry  BIdg.  42  Church  St. 

DES  MOINES  BRIDGE  AND  IRON  CO. 
Des  Moines,  Iowa,  938  Tuttle  Street 


CHICAGO 


CANADIAN 
BRIDGE  &  IRON 

Limited 


CO. 


Built  for  C.P.R. Montreal 


BRIDGEBURG.  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Service. 
We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  >uterlal. 

"Write  our  nearest  Sales  Office  for  prices,  plans 
and  specifications.  Our  catalogue  No.  15  gladly 
mailed  to  you  upon  request." 

Sales  Offices:— 
Bridgaburit,  Ontario,  130  Janet  Straet 

Chicago,  Illinois,  2014  Old  Colony  Bldg. 
New  York,  N.  Y.,  30  Church  Street 

Shops:— Bridsaburs,  Ont. 

Chicagro,  111.  Grsanville,  Pa. 


Now  Ready — 

Bridges  and  Culverts 

Vol.  Ill  of  the  Series 

Reinforced  Concrete  Construction 


RlINFORCl  KeHFORCED 
CONCRETr.  CONCRBTF 


Sold  separately 


By  G.  A.  Hool,  Associate  Professor  of  Structural 
Engineering,  University  of  Wisconsin. 

This  is  the  first  treatise  on  practical  design  and  construction  of 
bridges  and  culverts.  It  completes  this  remarkable  series.  You  prob- 
ably know  something  about  these  books — 

How  they  came  out  without  the  advantage  of  a  widely  known  name 
as  author. 

How  the  leading  civil  engineering  papers  hailed  them  as  the  best 
on  the  subject. 

How  they  were  at  once  recognized  as  the  most  useful  and  practical 
books  that  have  appeared. 

They  are  today  standard  among  engineers,  architects  and  con- 
tractors, as  well  as  in  colleges. 

Vol.  I — Fundamental  Principles.  254  pages,  6  x  9,  88 

illus.,  $2.50  net,  postpaid. 
Vol.  II — Retaining  Walls  and  BuiLdings,  675  pages, 

6  X  9,  412  illus.,  34  plates,  $5.00  net,  postpaid. 
Vol.  Ill — Bridges  and  Culverts,  688  pages,  6x9,  over 

600  illus.,  41  plates,  $5.00  net,  postpaid. 

SEND  YOUR  ORDERS  TO 

Contract  Record  &  Engineering  Review 

347  Adelaide  St.  Wett,  TORONTO 


Y\  A  f  ¥   O  New  and  Relaying 
fv./\A  Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


"Galyaduct"  aad  "Loricated** 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sola  Manutacturert  under  Canadiaa  and  U,  S.  Lettera  Patent 

Toronto      •  Canada 
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I"  11  I-:  C'OX  l'RAC  (■   K  I'AOR  1) 


lune  27,  I'JIT 


Sand^  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 


I'liones,  OtTice  North  |         UveninKS.  North  2107 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the   "Keith*'   Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being-  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  \\  Orld.        ^Vrite  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Mefsra.  WALKER'S  LTD.,  259-261  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  CLANCEY  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton,  Alta. 
Mewrs.  ROBERT  HAMILTON  &  CO..  LTD.,  Bank  of  Ottawa 
Bldg.,  Vancouver,  B.  C. 


Dake  Reversing  Motor 

The  Dake  reversing  air  or  steam  motor 
is  especially  adapted  for  use  in  connection 
with  contractors'  machinery, 
cranes,  hoists,  marine,  sawmill 
and  mining  machinery,  where  3/2 
to  30  horse  power  can  be  used. 
Will  start,  stop  and  reverse  in- 
stantly. Send  for  complete  cata- 
logue. 

DAKE  ENGINE  CO.,  Grand  Haven,  Mich.,  U.S.A. 

Canadian  Agents 

MONTREAL— Mussens  Ltd.   TORONTO-A.  R.  Williams  Mach.  Co.,  Ltd. 


ALUM 


Standard  Quality  for 
Filtration  Plants 

Drinking  water  for  city  use  demands  the 
engineer's  constant,  careful  supervision.  Pub- 
lic Healtli  depends  on  proper  and  adequate  fil- 
tration methods.  "Standard  Quality"  Alum 
(Sulphate  of  Alumina)  is  the  product  you  want 
to  be  certain  of  best  results. 

Prices,  sample*  and  details  on  request 

Manufactured  by 

Harrison  Sons  &  Co.,  Inc.  Philadelphia 


AGENTS 


DILLONS  LIMITED 


275  St.  Paul  St. 


MONTREAL 


Canada  Iron  Foundries,  Limited 


CAST  IRON  PIPE 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants,  etc^  Castinsrs 
of  all  hinds,  Moorinfir  Bollards  for  both  Concrete  and  Wooden  Docks 
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How  Much  Heat  Will  Nonpareil  Brick  Save? 


Have  you  ever  figured  it  out  ?  Take,  for 
instance,  a  furnace  operating  at  1600*^  F.  With 
the  outside  air  at  70*^  F. ,  the  loss  of  heat  by 
conduction  and  radiation  from  one  square  foot  of 
13^  inch  fire  brick  wall,  would  be  7554  B.T.  U. 
per  ten-hour  day. 

Now  if  this  wall  were  insulated  with 
inches  of 

Nonpareil 
Insulating  Brick 


For  Furnaces,  Boiler  Settings,  etc.. 

Only  1,888  B.T.U.  would  be  lost  per  day — a  saving  of  5,G05 
B.T.U.  In  a  year  of  300  working  days,  this  saving  would 
equal  1,099,050  B.T.U.  for  one  square  foot,  the  equivalent 
of  12.7  gallons  of  fuel  oil.  Multiply  this  13.7  gallons  by 
the  total  square  feet  of  radiating  surface  and  you  will  have 
the  total  saving  that  would  be  effected  by  the  use  of  Non- 
pareil Insulating  Brick. 


Tate,  Jones  &  Co.,  forge  furnaces  insulated  with  Nonpareil 
Insulating  Brick,  Pennsylvania  Steel  Co.,  Steelton,  Pa. 


Nonpareil  Insulating  Brick  are  composed  principally 
of  diatomaceous  earth  (kieselguhr),  an  excellent  non- 
conductor of  heat.  The  brick  are  light  in  weight,  1}^ 
pounds  each,  strong  in  structure,  and  can  be  built  in  as 
an  integral  part  of  the  equipment  it  is  desired  to  insulate. 
Their  cost  is  moderate,  and  under  ordinary  conditions  they 
will  save  enough  fuel  to  pay  for  themselves  in  less  than 
a  year. 


Literature  and  Sample  Brick  on  Request,  Free  of  Charge 

Armstrong  Cork  &  Insulation  Co.,  Ltd.,  505  McGill  Building,  Montreal,  Que. 

Also  manufacturers  of  Nonpareil  High  Pressure  Covering  for  steam  lines  and  Nonpareil  Cork  Covering  for  drinking  water  systems. 


ROCK  CRUSHING  OUTFITS 


FOR  ROAD  BUILDING 


Shipments  from 
Stock 

Jenckes  Rock  Crushing 
Outfits  are  reliable  all  the 
time.  They  will  stay  on  job 
when  you  most  need  them. 
Crushers  are  constructed 
specially  according  to  our 
time  tested  approved  de- 
sign. We  can  make  ship- 
ments from  stock  on  hand, 
subject  to  previous  sale. 
We  can  also  furnish  from 
stock.  Portable  Boiler  and 
and  Engine  to  operate  our 
Crusher  Outfits. 


The  Jenckes  Machine  Co.,  Ltd. 

Sherbrooke    Montreal    Cobalt    So.  Porcupine    St.  Catharines   Toronto    Vancouver  Nelson 


1 


THE  CONTRACT  RECORD 


June  27,  1917 


Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT.  LIME,  AND  BRICK 

Cement  ilclivcrcU  in  5-barrcl  lois,  iflMK)  per  blil. ; 
with  hags,  $;!.00;  car  lots,  S'.'.tX)  on  the  track, 
»ilh  I'ktiS.,  $L*.4n. 

Lime — grey  60c.  wliitc  60c  per  100  lbs.,  dclivcrcil 
in  not  less  thir.  1500  lb.  lots.  At  the  ware- 
house, grey  45c.  while  Kic. 

Brick  — No.  I  dry  pressed  red  brick,  $20;  butT, 
$'J0.  f.o.b.  the  job;  No.  2,  $1S;  common  red 
stock  brick,  ?16;  grey,  $15;  wire-cut  brick 
for  foundation  work.  $12.50  on  the  cars,  de- 
livered $14;  "Tapestry"  brick,  imported.  $25 
to  $35;  local  Rug.  $20;  sand-lime  brick,  $10.00 
f.o.b.  car  at  King  Edward  Siding;  $8.50  f.o.b. 
car  or  wagon  at  plant.  Paving  brick,  local 
manufacturers  not  quoting  prices  at  present, 
imported  paving  squares,  delivered  at  job 
in  Toronto,  best  quality  $80,  second  ([Uality 
$75,  tliird  quality  $70.  Sun-Tex  face  brick, 
$20  to  $3t)  at  plant,  $24  to  $:}4  delivered,  price 
depending  on  color  and  te.xture.  Denison 
interlocking  hollow  tile.  $.S0  per  M.  at  plant, 
S;<7  ."."  delivered.  Lots  over  llio'ooii,  $7.",. 
CRUSHED  STONE.  SAND,  AND  GRAVEL 
Toronto  prices,  F.  O.  B.  Car: 

Crushed  stone— 2  in..  $1.40;  1  in.,  $1.55;  H  in., 
$1.55;  rubble  stone,  in  car  lots,  $1.25  per  ton, 
f.o.b.  car. 

Sand — tor   cement    or    brick    work,   85c   per  ton, 

f.o.b.  Toronto. 
Gravel  —  Pit  run,  !)5  cents  per  ton  f.o.b.  'Toronto; 

screened,  $1.20  per  ton  f.o.b.  Toronto. 
LUMBER  (BUILDING  MATERIAL) 
Toronto  prices,  delivered. 
Hemlock— 2  x  4  in.  to  2  x  12  in..  12  and  14  ft., 

$29;  10  and  16  ft.,  $31;  18  ft..  $32;  No.  1 

hemlock  decking.  1x4  in.,  $27;  1x5  in.. 

$30;  1x6  in.,  $.32;  No.  2  hemlock  decking. 

$5  less  than  No.  1. 
Pine — 1  in.  x  4  in.  and  5  in,.  $30;  1  in.  x  6  in.  to 

8  in.,  $32;  1  in.  x  10  in.,  $.35;  1  in.  x  12  in., 

$36;  2  in  X  4  in.  to  2  in.  x  12  in.,  and  10  ft. 

to  16  ft.  long,  Norway  pine.  $35  to  $42;  Vs  x 

6  to  10  in.  pine  shelving,  $45  to  $48;  %  x  12 

in.  pine  shelving,  $50;   No.  1  pine  flooring. 

$42;  No.  1  spruce  flooring.  $.35;  No.  1  pine 

V  or  beaded  sheeting.  $47;  No.  2  ditto,  $42; 

pine  trim,  4  in.  casing,  $2  per  100  ft. ;  5  in. 

ditto.  $2.50;  8  in.  pine  base,  $3.25;  4  in.  pine 

window  stool.  $2.75. 
Shingles— XXX  B.  C.  shingles.  $4.25:  N.  B.  ex 

tras,  $4.25;  N.  B.  clears,  $4;  No.  1  pine  lath, 

$6.50;  No.  2  pine  lath,  $6;  No.  1  spruce  lath, 

$5.50. 

Dimension  timber  (B.C.  fir)— 10  x  14,  12  x  12, 
12  X  14,  14  X  14,  14  X  16.  $45:  10  x  16.  12  x 
16,  16  X  16,  14  X  18.  18  X  IS.  20  x  20.  $46; 
12  X  IS.  IS  X  20,  $50;  10  x  IS.  12  x  20,  14  x 
20,  16  X  20,  $51.  Tliese  prices  apply  to  .32  ft. 
lengths;  32  to  .35  ft.,  $1  to  $2  per  thousand 
extra;  36  to  40  ft..  $2  to  $3  per  thousand 
extra. 

STEEL  AND  IRON 
Steel  and  Iron  Bars — $.j.0O  to  $7.00  base;  twist- 
ed and  deformed,  $5.35. 
Shapes — Over  35  lbs.  per  yard,  $6.50  per  100  lbs. ; 

under  35  lbs.  per  yard,  $.'>.50  per  100  lbs. 
Plates — 12  ins.  and  under,  $7.00  per  100  lbs. ;  over 
12  ins.  and  under  36  ins.,  $7.20  per  100  lbs. ; 
36  ins.  and  over,  $8.50  per  100  lbs.  Tank 
and  boiler  plates — 54  in.  and  over  and  un- 
der ."56  ins.,  $10.00;  36  ins.  and  over,  $6.70. 
Gauge  plates— Nos.  10,  12,  14,  $9.15  to  S9..35 
per  100  lbs.  Black  American  Bessemer  Plates 
-  28  gauge,  $9.60  per  100  lbs. 
Flats — 7  ins.  wide  and  under,  .$6  per  100  lbs. 


Extras — 1/lOc  per  lb.  extra  for  cutting  to  length, 
for  plate  less  than  %  in.  thick,  for  angles 
less  than  6  in.  combined  legs  and  beams  and 
channels  under  6  ins.,  for  18,  20,  and  24  in. 
beams;  1/lOc  to  '/ic  pcr  lb.  extra  for  all 
Bethlehem  sections. 

Galvanized   iron    2S  Range-,  .$10.00. 

Cast-iron  pipe — Standard  prices,  carload  lots, 
f.o.b.  Toronto:  4-in.  .f7S  to  .$70  per  net  ton; 
(i-in.  and  up  .$75  to  .$70.  Lower  price  for 
Class  li.  Higher  price  for  Class  A  and  gas 
pipe.  Loss  than  car  lots.  $2  extra. 
SEWER  PIPE 

Sewer  pipe — Toionlo  prices  (wholesale),  with  dis- 
counts as  below,  f.o.b.  factory — 4  in.,  30c  pei 
ft.;  6  in.,  45c;  8  in.,  70c;  0  in.,  90c;  10  In., 
$1.05;  12  in.,  $1.35;  15  in.,  $1.80;  18  In., 
$2-50;  20  in.,  $3;  22  in.,  $4;  24  in.,  .$4.50. 
Discounts — 4  in.  to  24  in.  standard,  65  per 
cent. ;  15  in.  to  24  in.  double  strength,  62 
per  cent. 

Tile  wall  coping — 8  or  9  in.  wall,  50c  per  ft.  ;  12 
in.  or  13  in.  wall,  75c  per  ft;  18  in.  wall, 
$1.50  per  ft.;  carried  in  6,  12,  18.  and  24  in. 
lengths.     Discount  05  per  cent. 

PAINTS  AND  OILS 

White  lead — ground  in  oil,  .$1S.55  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  .$1.4.3  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  $1.40  per  gal. ;  red  lead, 
dry,  .$17  per  100  lljs. ;  putty  in  bulk,  $5.00  pcr 
100  lbs.;  in  IWMb.  drums,  $5.G0;  putty  in 
25-lb.  tins,  $5.75  per  100  ll)s.  ;  steel  sash 
putty  in  25-lb.  tins,  $(i.00  per  100  lbs.;  tur- 
pentine, in  bbls.,  71c  per  Imp.  gal.,  based 
on  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.80    steam    car    load    lots,  including 

sacks,  less  5  per  cent,  for  casli. 
Lime — Hydrated,  $18  per  ton;  lump,  .$10. 
Brick — No.  1  pressed,  $18;  No.  2  pressed,  $15; 

Manganese  rustic,  $20;  bufT  rustic,  $20;  red 

rustic.  No.  1,  $15;  red  rustic,  No.  2,  $13; 

buff  (smooth),  $21;  buff  (rough),  $20;  plastic 

$12.25. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23,  white 
$45,  plain  pressed  $12  per  thousand,  all  f.o.b. 
Wrjrks,  Mascouche,  P.O. 

CONCRETE  SEWER  PIPE 

Straight  pipes  (per  foot)  ;  not  reinforced,  8-in. 
26c.;  9-in.  30c.  10  in.  34c;  12  in.  40c;  15-in. 
60c;  18-in.  74c.  Reinforced,  18-in.  90c;  21- 
in.  $1;  24-in.  .$1.20;  30-in.  $1.60;  36  in.  $2.40; 
42-in.  $3;  48-in.  $4.20. 
CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  $1.40;  5^-in.  $1.65;  Ji-in., 
$1.75  per  ton,  delivered. 

Sand — $1.10  per  ton,  car  load,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

STEEL  AND  IRON 

Steel  angles — .'!  in.  x  3  in.  and  up,  $5.00.  1  in. 
X  1  in.  X  H  in.,  25c  extra;  }i  in.  x  54  in. 
X  in.  BOc  extra.  Boiler  plates — %  in. 
thick  and  tliicker,  $9.00.  Circular  plates — 
Flange  quality,  36  in.  dimension  and  over, 
.$9,30;  under  36  in.  diameter,  $9.65.  Beams 
and  channels — Under  .35  lbs,,  per  yd,,  $5,75; 
.35  lbs.  per  yd.  and  over,  $5.50;  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$8;  28  gauge,  $7.25  per  100  sq.  feet,  subject 
to  change  without  notice.  Copper  bearing 
sheets — Keystone  black,  28  U.  S,  gauge,  $5.55 
per  100  lbs.  nominal. 

SEWER  PIPE 

Straight  pipe  (per  foot) — 4  in.,  30c;  0  in.,  45c;  8 
in.  70c;  9  in.,  85c:  10  in.,  $1.05;  12  in.,  $1.35; 
15  in.,  $1..S0:  IS  in..  $2..'jn ;  20  in..  .$3;  22  ni., 
$4;  24  in,,  .$4,50;  27  in,,  $6.50;  30  in,,  $7.20. 
Channel  pipe  (4  in.  to  30  in.)  24c,  36c,  66c, 


72c,  84c,  $1.08,  $1.44,  $2.00,  $2.40,  $3.20, 
$3.60,  $5.20,  $5.75.  One-eighth  bends  (4 
in.  to  30  in.),  $1.20,  $1.80,  $2.80,  $3.60, 
$4.20,  .$5.40,  $7.20,  $10,  $12.  $10,  $18,  $20, 
$28;  1/4,  $1.20,  $1.80,  .$.3.15,  $4,05,  $4,75.  ' 
$0.10,  $14,40,  $20,  $24,  $32,  $30,  $52.  $57,00. 
Double  collar,  90c,  $1.35.  $2.10,  .$2.55.  $.3.15, 
$4.05,  .$5.40;  slant  1  foot  long  side  (4  in.  ta 
15  in.),  90c.  $1.35,  $2.10,  $2.55,  $3.15.  .$4.0.5. 
$5.40.  Single  branch  (G  in.  to  9  in.).  3  It.. 
$2.25,  ,$3.50,  .$4,25;  2  and  2'A  ft,  (4  in.  to  30 
in.),  $l..'i5,  $1.,«0,  .$3.15,  .$3.85,  $4.75,  $0.10, 
$8.10,  $11.25,  $13.50,  $18,  $20.25,  .$,32.50,  $30. 
Single  squares  (4  in.  to  30  in.)  ditto.  Double 
branch  and  double  square  and  Y  pipe  (4  in.  to 
30  in.),  $1.80,  $2.70,  $4.90.  .$0.30,  .$7..35,  $10.80, 
$14.40,  $20,  $24,  $.32,  $.36,  $45.50,  $50.40. 
Syphon,  cesspool,  and  buchan  trap  (4  in.  to 
15  in.),  $.3,  $4,  $7,  $9,  $10.50,  $18.  Double 
syphon,  running  trap,  and  hand  hole  trap  (4 
in.  to  12  in.),  $3,  $4,  $7.  .$9,  $10.50,  $18. 
Tliese  prices  are  subject  to  a  discount,  of  50 
per  cent,  for  less  than  car  load  lots  delivered, 
and  a  discount  of  from  61  to  66  per  cent,  for 
car  load  lots  f.o.b.  Montreal. 

SUNDRIES 

Hard  wall  plaster — $14  per  ton.  Plaster  of  Paris 
$2.80  per  bbl..  botli  less  5  per  cent,  for  casn. 
Rope — Best  Manilla,  33>2C  basis  per  pound; 
British  Manilla,  SS'Ac  basis;  sisal  ro\>e,  24;^c 
basis;  lath  yarn,  24;-^c.  Boiled  linseed  oil — in 
barrels,  $1.42j^  per  gal.  of  9  lbs.  Raw  linseed 
oil — in  barrels,  $1.40  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Delivered  in  5-bbl.   lots,  $2.60;  in  car 

load  lots,  $2.20.    Bags  10  cents  extra. 
Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 

Kelly  Island  lime  $2.10  per  200  lbs. 
Brick — No.   1  dry  pressed,   red   and  buff,  $35 ; 
common  red  stock,  $25 ;  common  grey  stock, 
$12;  No.  1  enamelled  brick,  all  colors,  from 
$100;  sand  lime,  $12;  firebricks,  $52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
J4-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  De- 
livery south  of  Assiniboia  $1  extra. 

Sand — for  cement  or  brick  work,  delivered  Win- 
nipeg, $1.85  per  cu.  yd. 

Gravel — Per  yard,  delivered,  $1.85. 

Crushed  Granite — lyi  and  2-in.,  $2.65;  fij-in.  and 
1-in.,  $2.90;  J4-in.  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $46;  No.  4  fir  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $46;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  X  10,  6  X  12,  8  X  12,  $39 ;  10  x  16,  12  x  16, 
16  x  16,  14  x  18,  16  X  18,  IS  x  18,  20  x  20, 
$40;  6  X  14,  8  x  14,  12  x  18,  18  x  20,  $42;  6 
X  16,  6  x  18,  6  x  20,  8  X  16,  S  x  18,  S  x  20, 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

(Continued  on  page  58) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,  Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warcheut*  Stocks  t 

SYDNEY,  N.  S. 
MONTREAL.  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM.  ONT. 


S«l«*  Officat  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 

Offices! 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


iiiiiiii 


Compare  These  Advantages  with  any 
other  method  of  Ash  Removal — 

Pertinent  reasons  why  this  hoist  is  being 
repeatedly  specified  by  leading  architects 


wilh  Automaiic  Gear  Shifting  Drake 
Device  and  Silencer 


MADE 
IN 
CANADA 


1.  Patented  Silencer 

Hoist  is  provided  with  a  patented  silencer  so 
tliat  it  is  noiseless  in  operation. 

2.  Factor  of  Safety 

No  part  has  a  factor  of  safety  of  less  than  eight 
based  on  ultimate  strength  of  material  when  load 
of  .TOO  lbs.  is  raised. 

3.    Working  Test 
Every  hoist  is  subjcclcd  lo  a  working  test  be- 
loic  shipment. 

4.    Automatic  Steady  Pin 
This  patented  device  springs  automalically  into 
place  to  hold  hoisting  head  rigid  over  hatch  while 
operator   turns   hoisting  handle. 

6.    Ball-Bearings  Under  Hoisting  Head 
IToisting  head  revolves  on  ball  bearings  to  de- 
posit can  on  sidewalk  without  lifting. 


6.    Brake  Lining 
Band   brake   is   lined    with   a   special  asbestos 
vvire-vvovcn  brake  lining. 

7.  Patented  Gear-Shifting  Device 
Gears  are  automatically  thrown  out  of  mesh 
whenever  brake  lever  is  used  to  lower  load.  Empty 
cans  are  rapidly  lowered  because  nothing  moves 
but  the  cable  drum.  The  hoisting  handle  does 
not  revolve  when  brake  is  used. 


Write  to  Nearest  Agent  for  Booklet  and  Prices 


GILLIS  &  GEOGHEGAN,  Sherbrooke,  Quebec 


B.  &  S.  II.  THOMPSON  CO., 
LTD.,   Montreal   and  Toronto, 
.Auciits  for  Quebec  and  Ontario 


WM.  N.  O'NEII,  CO.,  LTD., 

VANCOUVEIi. 
Agents    for     lirilisli  Colunibia 


R.  C.  GRANT, 
NEW  GLASGOW. 

il    for    tlic    Maiiliinc  I'lovin^ 


W.  T.  GROSE,  1 
.\Rcnt  for  Manitoba,  Saskatchewan,  3 
AlbcTia,  VViiii.ii.r.i;  1 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(Coiilinued  from  page  56< 

Pine — I'in.  common,  6  to  10  in.,  $105;   12  in., 

$110;  pine  trim  4'in.  casing,  $3.70  per  lUO 

ft.  0!'4-in.  ditto,  $4.4U;  S  in.  pine  base,  $U : 
10  in.,  $7;  4  in.  pine  window  stool,  $7.5U. 

Shingles  — No.  1  ».  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  li.  C.  cedar  dimension,  $5.00;  hand 
sawn,  $7. 

STEEL  AM)  IRON 

Stcei — Round  bars,  $3.35  per  100  lbs, ;  square 
twisted.  $4  per  lOU  lbs.  ;  channels  and  angles^, 
$4.25;  beams.  $4;  plates,  $5  per  lUO  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg.  $38  per  ton. 

SEWER  PIPE 
Sewer  Pipe —Wholesale  prices  f.o.b.  Winnipeg, 
per  ft..  3  in.,  9  cents;  4  in.,  11  cents;  5  in.. 
16  cents;  6  in..  18J4  cents;  8  in.,  30  cents; 
9  in..  36  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  76  cents;  IS  in..  $1.00;  20  in., 
$1.50;  24  in..  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— Unsanded.  $13  per  ton;  sand- 
ed. $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Brand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 
Paints  and  Oils — White  lead,  ground  in  oil.  .$11.50 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls..  08 
cents  per  gal.;  raw  linseed  oil,  in  bbls.,  05 
cents  per  gal. ;  dry  red  lead,  $10.00  per  100 
lbs.;  putty  in  bulk.  $3.25  per  bbl.;  putty  in 
251b.  tins,  $3.75;  turpentine,  in  bbls.,  SO 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per   gal..  $3.10. 


VANCOUVER  PRICES 

I  i;.MKM',  I.IMI".,  .AND  BKll  K 
Cement — Grey  Portland,  $2.45  per  bbl  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $32  per 
ton,  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  $9.50  per  bbl.  ; 
white  Portland  cement,  $2.45  per  bbl.  of  350 
lbs.,  sacks  10c  extra,  f.o.b.  Voncouver. 
lime  .fl..")!!  inT  bill,  f.o.b.  waicliouse  or  di-livei  eil. 
Brick— Common  red  brick,  $11.50  to  $13.00  f.o.b. 
warehouse;  $10.50  to  $13.00  in  car  lots  f.o.b 
Vancouver  ;  pressed  red  brick,  $30  f.o.b.  wharf 
N'ancouver ;  pressed  bulT  brick  .$40  at  ware- 
house;  $33  in  car  lots;  tapestry  brick,  $45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings; fire  brick.  $35  in  car  lots,  ,$40  in  ware- 
house; fire  clay,  $12  per  ton  in  car  lots. 

SAND  AND  GRAVEL 
Sand     IJiicU  and  plaster  .sand  $2.2.'i  pur  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $2.2.T  per  yard  delivticd. 

I.LMMER   (BUILDINC,  M.\TKK1.\L) 
X'ancouvcr  iiriccs,  f.o.b.  mills : 

Dimension  timber — Douglas  fir — S  .x  S,  10  .\  1(1, 
1(1  X  12,  10  X  14,  12  X  12,  12  n  14.  11  .x  14, 
11  X  l(i.  .i;l7;  0  x  10,  (J  X  12,  S  n  In,  S  x  1L', 
II)  X  l(i,  12  X  ]r>,  1(5  X  16,  .1;17..''>(1 ;  C  x  14, 
8  X  14,  12  X  IS.  IS  X  20,  $1.S;  0  x  KJ,  S  x  1(1, 
10  X  IS,  12  X  I'll,  14  X  20,  l(i  X  18,  IG  x  20, 
IS  X  IS,  20  X  20.  .fls..'-)!!. 

Fir  flooring — 1  x  o  edge  grain,  $2S ;  1x4  edge 
grain,  .$31;  1  x  4  flat  grain,  $24;  No.  1  and 
2,  1-inch  clear  fir  rough.  ;  N'o.  1  and  2. 
I'A  and  I'A  inch  clear  in  nm^li,  S:;il ;  Xo.  1 
and  2.  2  inch  clear  fir  muKli,  ^'■>'>:  lirndock 
lath,  $1.1.");  pine  lath,  .$2.:;.-j  to  .'i;2.(;;j ;  XX 
R.    C.    cedar    shingles,   $2.15;    XXX,  $3.25; 

xxxxx,  ■$::.r,(t. 


STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 

Steel — (round  and  square  bars)  .$4.00  base;  twist- 
ed and  deformed,  .$4.00  base ;  structural  sec- 
tions, $f).5u  lu  .>o. 

Galvanized  iron — 28  gauge,  .$12.45  per  KJO  lbs. 

Corrugated  iron — 2(i  gauge,  (>,  7  and  8  ft.  sheets, 
.$10.40;  ."),  It  and  10  ft.  .slieets,  $lll..Ti  per  ,sq. 
lilack  steel  slieets,  24  gauge,  $10.10  per  100 
Ib.s. 

Steel  angles — $5  to  $0  jier  lOU  lbs.,  depending  on 
size,     quanlity  and  specifications. 

Steel  channels,  beams — $5.50  to  $ti  per  100  lbs., 
depending  on  size,  quantity  and  specifications. 

Steel  plates— $S.OO-$10.00. 

SEWER  PIPE 

Sewer  pipe — Vancouver  prices  f.o.b.  warehouse: 
4-in.,  12^c.  per  ft.;  6-in.,  21c  ft.;  8-in.,  30c 
ft.;  10-in.,  40c  ft.;  12-in.,  50c  ft.;  15-in., 
$1.05  ft.;  18-in.,  $1.25  ft;  20-in.,  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $15.5(1  in  car  lots  f.o.b.  Van- 
couver,  bags  extra. 
Hydrated  lime — $14. (K)  in  car  lots. 
AIca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4.50  per  bbl. 
Finishing  Plaster — $10  per  ton,  sacks  extra. 
Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope,   Manilla,  full  coil,  16c  basis;   2nd  grade, 
Ul/iC  basis;  sisal  rope,  1254c  basis. 
PAINTS  AND  OILS 

Mixed  Paint— Per  gal.  $2.95  to  $3.25. 

White  lead— ( '.round  in  oil.  $20.40  per  100  lbs. 

Boiled  linseed  oil — In  bbls.,  $1.55  per  gal.  of  !) 
lbs. 

Raw  linseed  oil — In  bbls.,  $1..5y  per  gal.;  red 
lead,  dry,  $14.00  to  $15.00  per  100  lbs.; 
putty  in  bulk,  bbls.,  $4.00;  putty  in  25-lb 
tins,  $4.85;  turpentine,  in  bbls..  95  cents. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works;  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 
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CRANES 


Type  E  Crane— Ijearn  about  our  Type  E 
Electric  Traveling  Cranes 


and 


ELECTRIC  HOISTS,  DERRICKS,  ETC. 

for  all  purposes. 

We  can  make  your  Crane  or  Hoist  in  Canada.  Write 
us  about    your    Crane  requirements   for  any  purpose. 

Northern  Crane  Works,  Limited,  Walkerville,  Ontario 


Boving  Hydraulic  &  Engineering 
Company,  Limited 


LINDSAY, 


ONTARIO 


OUR  LINDSAY  WORKS 


We  Manufacture 
Water  Wheels,    Hydraulic  Governors, 
Centrifugal  Pumps,       Mill  Machinery 
Fly-Wheels  (up  to  28  feet  dia.) 

Prompt  Shipment 
Prices  etc.,  on  request 


Water  Supply 

from 

Deep  Wells 

is  obtained  at  a  mini- 
mum cost  by  use  of  our 
deep  well  pumps. 


Write  for 
Bulletin  26 
explaining 
the  use  ol 
Cook's 
Patent 
Brass  Tube 
Well 
Strainer 


A.  D.  COOK 

Lawrenceburg  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


Crushed  Rubble  Dimension 

CROOKSTON  QUARRIES 

Crushed  Stone  — Clean,  tough  stone,  specially  suitable  for  concrete  mix  and  macadam  roads.  Although  we 
have  supplied  hundreds  of  cars  of  stone  to  Toronto,  Montreal  and  intervening  points  we  have  never  had  one 
car  rejected. 

Rubble  Stone — From  one  man  size  to  blocks  weighing  many  tons. 
Dimension  Stone — The  stone  that  has  stood  the  test  for  half  a  century. 


Capacity  500  tons  a  day 


C.P.R.  and  G  T.R.  Connections 


Telephone  Madoc  2.  R  3  —  2 


ASK  US  FOR  QUOTATIONS 

QUINLAN  &  ROBERTSON,  Limited,  Crookston,  Ontario 


Ml 
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Civil 

Contractors 

Electrical 

Directory  of  Engineers 

Special 

Mechanical 

Interests 

Chipman  8c  Power 

Civil  Engfineers 

TORONTO  WINNIPEG 

Willis  Chipman.      Geo.  H.  Power. 


BRYAN  PONTIFEX 

Chartered  Accountant. 
^SPECIALTY- 
MANUFACTURERS'  AND 
CONTRACTORS'  ACCOUNTS 

Excelsior  Life  Bldg.,  Toronto 


H    J.  Griswold, 

Montreal. 


B.  W.  Seton, 

Toronto. 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Inspecting  and  Testing  Engineers 
Head   Office   and  Laboratories, 
320  Lagauchetiere  St.  West,  Montreal. 

RRAN'CH  OFFICES: 
24  Adelaide  Street  East.  Toronto. 
806  Union  Trust  Buildinp,  Winnipeg 
CEMENT  TESTING  AND  REIN- 
FORCED  CONCRETE  INSPECTION 
MILL.  SHOP  AND  FIELD  INSPEC- 
TION OF  STEEL  STRUCTURES 
AND  BRIDGES 
TESTS  AND   INSPECTION  OF  IRON 

AND  STEEL  PIPE,  ETC. 
LOCOMOTIVES.   CARS,    NEW  AND 
SECOND-HAND  EQUIPMENT 
■Represented  at  New  York,  Pittsburgh  and 
Chicago;  Glasgow  and  London,  Eng. 


Canadian  Inspection  & 
Testing  Laboratories 

Limited 

Inspecting  Engineers 
and  Chemists 

Mill,  shop  and  field  inspec- 
tion of  bridges  and  struc- 
tural work;  test  of  materi- 
als; mill  inspection  of  rails 
and  track  supplies;  found- 
ry inspection  of  steel  and 
iron  castings  of  all  classes; 
expert  examinations  and 
reports.  Representatives 
at  all  important  Canadian, 
American  and  European 
Works. 

Head  Office  MONTR FAI 

•nd  Main  Laboratories:    "IVl^  1 IVCAL. 

Branch    Offices    and    Laboratories — 
TORONTO,  WINNIPEG,  EDMONTON, 
VANCOUVER  and   NEW  GLASGOW 


HADDIN  &  MILES 

LIMITED 

(Formerly  The  John  Gait  Engineering  Co.,  Ltd.) 

Consulting 
Civil  Engineers 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Electric  Lighting 
and  Power 

WINNIPEG    —  CALGARY 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  ;  Sewerage  and  Drainagre  ;  Water 

I'urilication;  Disposal  of  Sewage  and  Refuse  ; 

Water  Power  Developments  and  Power  Plants. 
Reports,  Designs,  Suparvision  of  Construction 
New  Birki  Bldg-  Telephone 

MONTREAL.  P.Q.  Uptown  783 


FRANK  BARBER 

Bridge  and  Structural  Engineer 

Steel  and  Reinforced  Concrete  Bridges  and 
Buildings,    Foundations,    Municipal  Work 

40  JARVIS  STREET,  TORONTO 


Robert  W.  Hunt, 
Tho«.  C.  Irving,  Jr. 


Chsrlea  Warnock, 
Jai.  W.  Moffat, 


Robert  W.  Hunt  &  Co. 

Limited 

Consulting  and  Inspecting  Engineers, 
Chemists  and  Metallurgists 

Expert  inspection  and  tests  of  all  structural 
materials  and  mechanical  equipment. 

Inspectors  at  all  important  industrial  centres. 

Reports  on  Properties  and  Processes 

Head  Office  and  Laboratories  : 
McGiU  Building,  Montreal 
Branches : 

Toronto         Vancouver         London,  England 


Crushed 
Stone 

BRICK 


T 

TamcO 
o 


Cut 

Stone 
SAND 


T.  A.  Morrison  &  Co.,  ^^^SVi'trTal'' 


Reid  &  Brown  Structural  Steel 
&  Iron  Works,  Limited 

We  carry  a  large  stock 

Steel  Beams,  Channels,  Angles, 
Plates,  Columns,  etc. 

FOR  IMMEDIATE  SHIPMENT 
Office  and  Worki— 63  Esplanade  E,  TORONTO 

Phones— Main  904  and  905 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

40  JARVIS  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


If  your  client  desires  to  erect  a 

RESIDENCE  or  FACTORY 
in  TORONTO  I  can  arrange  a 
FIRST  MORTGAGE  LOAN  from 
$2,000  to  $100,000. 

Walter  J.  Morris,  Branch  Manager 
London   &  Lancashire  Life  Ass'n. 
ID  Adelaide  Street  East     ■  TORONTO 


Milton   Hersey  Co.,  Ltd. 

Engineers,  Chemists,  Inspectors 

PAVING 

designed,  superintended,  inspected. 
Montreal  Winnipes  New  York 


Geo.  M.  Miller  &  Co. 

Architects 

93  Yonge  Street        -  TORONTO 


Anglins  Limited 

Contracting  Engineers 

65  Victoria  St.  MONTREAL 


THOMSON  BROS. 

CONTRACTORS 

Established  1SS4. 
Masonry    and    all    kinds    of  Reinforced 
Concrete  Construction  Work  carried  out. 

Main  2453     413  Ryrie  lildp;.,  Toronto. 
Park.  53S.  Park.  .3302  Kiglits,  Sundays,  and 
Holidays. 


DARLING  BROTHERS  LIMITED 

ENGINEERS  &  IMANUFACTURERS 

MONTREAL,  CANADA 

Branches:  Afionts: 
Toronto,  Winnipeg        Halifax.  Calgary,  Vancouver 


PUMPS  FOR  m  SERVICE    .  STEAM  APPLIANCES  OFEVERY  KINO 
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The  Maritime  Bridge 

Company,  Umited 

We  have  in  stock  the  following  list  of  Steel  Plates,  Shapes 
and  Bars  which  we  are  anxious  to  sell  and  would 
be  pleased  to  quote  prices  upon 
receipt  of  enquiries. 


I  Beams 


22-^"  at  S'A  lbs.— 50'  0" 
50—4"  at  9'/2  lbs.— 50'  0" 
20—4"  at  lO'A  lbs.— 50'  0" 


Flange  Quality  Steel 
Circles 


Bars 


10—36" 
7^8" 
1—44" 
48" 


X  7/lG" 
X  7/16" 


20—  8"  X  J4"— 30'  0" 
20—10"  X  30'  0" 

20—10"  X  5/lG"— 30'  0" 
10—11"  X  5/lG"— 20'  0" 


Tees 


1—61"  X  7/16" 
1—64"  X  7/16" 
2^8"  X  'A" 


Channels 

61—12"  at  30  lbs.— 10'  1" 
70—15"  at  33  lbs.— 36'  IQ'A' 


10—1" 
19-154' 

n—VA- 

7—2" 

10—  2A' 
4—3" 

11—  3i.r 
17—4" 
10—4" 

1-45^" 

4—5" 

9—5" 


X  1" 
X  1%" 

X  IV2" 

X  2" 
X  2'A' 
X  4" 
X  4" 
X  4" 
X  4" 
X  3'//' 
X  3" 
X  4" 


X  1/8"— 25'  0" 
X  1/4"— 25'  0" 
X  1/4"— 30'  0" 
X  5/16'— 30'  0" 
X  3/8"— 30'  0" 
X  3/8"— 50'  0" 
X  3/8"— 50'  0" 
X  3/S"— 50'  0" 
X  1/2"— 50'  0" 
x7/16"-^0'  0" 
X  1/2"— 50'  0" 
X  1/2"— 50'  0" 


-2  11/16 
-2  11/16 


2-  4  1/16 
1^  1/8 
1—4  1/16 
1^  1/16 
1—4  1/16 
7 — 5 
1—5 

1—5  1/16 
1—5  1/16 

3—  5 

1—5 


Zees 

X  3  X 
X  3  X 
X  3 1/10  X 
X  3  1/8  X 
X  3  3/16  X 
X  3 1/16  X 
X  3 1/16  X 
X  3  1/16  X 
X  3  1/4  X 
X  3  1/4  X 
X  3  5/16  X 
X  3  5/16  X 
X  3  1/4  X 
x'3  1/4  X 


3/8  —48' 
3/8  —  8' 
1/4  —25' 
5/16—23' 
3/8  —11' 
1/2  —40' 
1/2  -^1' 
1/2  —11' 
5/16—60' 
5/16—15' 
3'8  —50' 
3/8  —44' 
1/2  —50' 
1/2  —14' 


Office  and  Plant,  NcW  GlaSgOW,  N.  S. 


Trades  and  Labour  Branch 


Department  of 


Public  Works 


A.  Riddell,  M.A.,  Ph.  D. 
Superintendent 


Findlay  G.  Macdiarmid,  W. 

Minitter  of  Public  Works 
and  Highways 

Tile  Trades  and  Labour  Branch  of  tiie  Department  of  Public 
Works  administers  tlie  following  Statutes: 
THE  BUREAU  OF  LABOUR  ACT. 

THE  STATIONARY  AND  HOISTING  ENGINEERS'  ACT. 
THE  BUILDING  TRADES  PROTECTION  ACT. 
THE  FACTORY.  SHOP,  AND  OFFICE-BUILDING  ACT. 
THE  STEAM  BOILER  ACT. 

The  Trades  and  Labour  Branch  also  directs  the  ONTARIO 
GOVERNMENT  PUBLIC  EMPLOYMENT  BUREAUX,  which 
can  supply  Contractors  with  ALL  KINDS  OF  LABOUR,  skilled 
and  unskilled.  ON  SHORT  NOTICE. 


The  following  regulations  are  of  importance  to  Contractors: 

STEAM  PIPING 

Drawings  and  specifications  of  all  high  pressure  steam  piping  must 
be  registered  and  approved  by  the  Steam  Boiler  Branch  before 
any  work  of  installation  is  commenced.  The  drawings  sub- 
mitted should  show  clearly  the  dimensions  and  layout  of  the 
main  steam  lines.  Full  particulars  should  be  given  as  to  tlie 
material  used  in  the  construction  of  the  piping,  and  all  valves 
and  other  fittings  used  in  connection  tlierewith  must  be  of 
approved  make. 

Any  deviation  of  the  above  requirements  shall  be  deemed  a  violation 
of  the  Steam  Boilers  Act. 

All  communications  in  this  connection  should  be  addressed  to  the 
Steam  Boiler  Branch,  Department  of  Public  Works,  15  Queen's 
Park,  Toronto. 


You  Eliminate  Needless  Risk 

when  you  install  Standard  Rubl)er  Insulated 
Wires  and  Cables  in  that  building  of  youi'S.  Ask 
our  nearest  office  for  prices  of  Standard  wire 
before  buying. 

Standard  Underground  Cable  Co. 

of  Canada,  Limited 
Hamilton,  Ont. 

Montreal.  Que.       Winnipeg,  Man.        Seattle,  Wash. 
Manufacturers  of  Electric  Wires  and  Cables  of  all  kinds,  for  all 
services,  also  Cable  Accessories. 


STRUCTURAL  STEEL 

and 

BRIDGE  BUILDERS 


Capacity  18,000  Tons. 

We  build  and  erect  all  kinds  of  Structural  Steel  Bridges, 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work.  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 
Beams,  Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

McGregor  &  Mclntyre,  Limited 

1139  Shaw  St.  -  -  TORONTO,  CAN. 

Telephone  Hillcrest  1614—1615—1616. 


BITUNAMEL 

Unsurpaued  for  waterproofing  foundadoni  and  pr«v«at- 
ing  ruit  and  corroaion  on  expoied  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 

Montreal  TORONTO  Winnip., 


r  I  I  !■■   (.•(  )N'r  R  ACT   U  \<C()  \i  I) 


June  27.  I'.);  7 


Works  at  Walkervllle,  Ontario 


i 


When    placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modern  Designs. 
Prices  right. 

Write  for  prices  and  see. 


H 


TIMITED 


VALVE- HYDRAliT  MANUFACTURERS 

WALKERVILLE,ONT. 


BOOKS 

for  Engineers 
and  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

Brilisli  &  Fntpign  Ruilding  Stones,  by  John  Watson.  Pub- 
lislied  in  1911  at  tlie  University  Press,  Cambridge,  Eng- 
land.   48^{  pages.     Price  50  cents. 

Centrifugal  Pumps,  by  R.  L.  Daugberty.  Published  in  1915 
by  McGraw-Hill  Book  Company.  190  pages,  illustrated. 
Price  $2.00. 

Concrete  Construction  for  Rural  Communities,  by  Roy  A. 
Seaton.  Published  in  1916  by  the  McGraw-Hill  Book  Co. 
223  pages,  illustrated;  price  $2.00. 

Construction  of  Roads  &  Pavements,  by  T.  R.  Agg,  C.  E. 
Published  in  1916  by  McGraw-Hill  Book  Company.  432 
pages,  illustrated.     Price  $3.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan  Tyrrell, 
C.E.     480  pages,  illustrated.     Price  $5.00. 

Hydraulics,  by  Ernest  11.  Sprague,  with  worked  examples  and 
89  illustrations.  Published  by  Scott,  Greenwood  &  Son 
in  1914.     Price  $1.00. 

Irrigation  Practice  and  Engineering  (Volume  One),  by  B.  A. 
Etcbeverry.  Published  in  1915  by  McGraw-Hill  Book 
Company.     213  pages,  illustrated.     Price  $2.00. 

Irrigation  Practice  &  Engineering  (Vol.  2),  by  B.  A.  Etcbe- 
verry. Published  in  1915  by  McGraw-Hill  Book  Com- 
pany    364  pages,  illustrated.     Price  $3.50. 

Irrigation  Practice  &  Engineering,  Volume  3,  by  B.  A.  Etcbe- 
verry. Published  in  1916  by  McGraw-Hill  Book  Company. 
438  pages,  illustrated.     Price  $4.00. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne.  Pub- 
lished in  1904  by  John  Wiley  &  Sons.  1,116  pages,  illus- 
trated.    Price  $1.50. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company  in 
1914.     143  pages,  illustrated.     Price  $1.00. 

'Public  Utility  Rates."  A  discussion  of  tlie  Principles  and 
Practice  underlying  charges  for  Water,  Gas,  Electricity, 
Communication  and  Transportation  Services,  by  Harry 
Barker,  B.S.  First  edition,  just  published  by  the  McGraw- 
Hill   Book   Company.     387   Pages.     Price  $4.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912  by 
Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Reinforced  Concrete  Design  Tables.  A  hand  book  for  Engi- 
neers and  Architects,  by  N.  Edgar  Thomas  and  Charles  E. 
Nichols.  First  edition,  just  publislied  by  McGraw-Hill 
Book  Company.     208  pages.     Price  $3.00. 

Some  Considerations  Regarding  Cast  Iron  and  Steel  Pipes,  by 
John  Sharp.  Published  in  1914  by  Longmans,  Green  & 
Company.    142  pages,  illustrated.     Price  $1.50. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E.  Published 
by  Myron  C.  Clark  Publishing  Company  in  1913.  260 
pages,   illustrated.     Price  $2.00. 

Surveying  Manual — A  Manual  of  Field  and  Office  Methods  for 
Use  of  Students  in  Surveying,  by  William  D.  Pence,  C.E., 
and  Milo  S.  Ketchum,  C.E.  Published  in  1915  by  McGraw- 
Hill  Book  Co.    388  pages,  illustrated.     Price  $2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Published  in 
1915  by  McGraw-Hill  Book  Company.  265  pages,  illus- 
trated.    Price  $2.00. 

"Use  of  Water  in  Irrigation,"  by  Samuel  Fortier.  Second  edi- 
tion. Published  by  McGraw-Hill  Book  Company,  1916.  325 
pages,  illustrated.     Price  $2.00. 

Water  Power  Engineering,  by  Daniel  W.  Mead,  2nd  edition. 
The  Theory,  Investigation  and  Development  of  Water 
Powers.  Published  in  1915  by  McGraw-Hill  Book  Com- 
pany.    843  pages,  illustrated.     Price  $5.00. 

Water  Purification,  by  Joseph  W.  Ellins.  Just  published  by 
McGraw-Hill  Book  Company.  4S5  pages,  illustrated.  Price 
$5.00. 

Waterworks  Engineering.  A  Practical  Treatise  on  the  Con- 
struction of  Waterworks  for  the  use  of  Engineers  and 
Students  of  Engineering,  by  Fred.  C.  Uren,  M.  Inst.  C. 
E.  I.  With  numerous  plates  and  186  illustrations.  Pub- 
lished by  Castle  Litho  Limited,  Bristol,  England,  in  1914. 
268  pages.     Puice  $3.00. 

Waterworks  Handbook,  by  Alfred  Douglas  Flinn,  Robert  Spurr 
Weston  and  Clinton  Lathrop  Bogert.  Published  in  1916  by 
McGraw-Hill  Book  Company.  824  pages,  illustrated.  Price 
$6.00. 
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The  "JACKHAMER" 

The  One-man  Rock  Drill 

This  is  an  all-steel  drill,  powerful  and  durable,  yet  easily 
handled.    It  will  drill  holes  to  I  2  feet  in  depth. 

When  desired,  it  is  fitted  with  a  water  tube  for  drilling  wet 
holes.  It  is  commonly  used  unmounted  as  shown  in  the  cut, 
but  can  be  provided  with  a  mounting  for  use  on  a  column, 
shaft  bar  or  tripod. 

Write  for  information.    It  will  pay  you  to  investigate. 

Canadian  Ingersoll^Rand  Co.,  Limited 

Commercial  Union  Bld^. 

MONTREAL,  QUE. 

Sydney  Toronto 


Nelson 


Works 

Sherbrooke,  Que. 

Cobalt  Timmins  Winnipeg 

Vancouver 


The  work  of  the 

"Jackhamer'' 

Shaft  Sinking 

Trenching 

Block-holing 

Under-hand  Sloping 

Tunnel  Trimming 

Drilling  Trolley  Hanger 
Holes 

Cutting  Drainage 
Ditches 

Driving  Tunnels  and 
Gang-ways 

Drilling  Rock  for 
Building  and  Bridge 
Foundations 

Quarrying 

Plug-and-Feather 
Work 

Drilling  Anchor  Bolt 
Holes 

Boring  Frozen  Ground 

Tearing  Out  Concrete 
Foundations 

Demolishing  Masonry 


Will  run  with  either 
Steam  or  Air 
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Specify 

DOMINION 

and  be  safe 

With  Any  Load 
The  Dominion  Wire  Rope  Company,  Limited 

MONTREAL  TORONTO  WINNIPEG 

Hoists  for  All  Purposes 

Our  Hoists  Embody  the  Best  Design  and  Construction 
to  Meet  Actual  Working  Conditions 

Prompt  Shipment  of 

Steam,  Electric,  Gasoline 
and  Belt  Driven  Hoists 

Derricks 

of  All  Styles 

Hand  Winches 
Rock  Drills 

Crushers 
Dump  Cars 
Light  Rails,  Etc. 


Branch : 
108  Mail  Building, 
TORONTO 


Head  Office: 

MONTREAL 


